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PRESIDENT'S PERSPECTIVE

Business Is the Dynamo
How many of us have heard students and others characterize businesses
as exploiters and imperialists? In a recent address before the National
Association of Manufacturers, President Richard M. Nixon answered
such critics in these words:
"I know that many businessmen are concerned when young people,
including their own children, come to them and say: 'Business is not
for me. I don't want to get in the rat race; I want to help other people.'
"The paradox is this: Nothing has done more to help people in this
country and people throughout the world than the American private
economic system. Not organized charity, not the most active voluntary
organization, not government itself can begin to compare with the benefits to people that flow from our unique combination of management,
capital and labor."
This is the message we have been neglecting to tell. Business is the
dynamo which creates and distributes the wealth in this country. The
Government does not create money: it takes money through taxation
and redistributes it. Most of our major expenditures on social programs
could not even be dreamed of if business had not generated a trillion
dollar economy.
Business, then, can hardly be characterized as the villain. Individual
and corporate entrepreneurs have created a continuing revolution in living standards and styles, and, incidentally, fostered a milieu where those
so desiring can discuss social revolution from dusk to dawn without
having to worry about where the next meal is coming from.
The media have neglected this story and most of us have failed to
tell it, because we have been so busy helping to make the machine
run. It is time we made it clear, especially to the young people, how free
enterprise works and why it works. A clearer understanding of the system should gain needed allies and give pause to those who would tear
it down without proposing any viable alternative.
Ettore Barbatelli
President, 1970 -71
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The Matter of 'Image'

� �PTION0,

2
A r e c e n t a r t i c l e ap p e a r i n g i n MANAGE ME N T ACC OUNT I NG cited the need for

continuing education of the management accountant and urged his "professionalization." These objectives are aimed at assuring business management of the high -level role th e a ccou n t an t ca n , a n d s h oul d , p l a y i n the

making of decisions affecting both short and long range financial goals of
organizations. Some readers have responded by suggesting that NAA should
take direct action and lead in the effort toward recognition of management
accounting as a profession. At the same time we are assailed about the
"public image" of the accountant and the resulting negative influence on
the achievement of an objective such as professional status.
It does seem to us that it is about time the management accountant took
in ha nd, pers onal ly, this mat ter of "image." The publ ic i mage of any per-

son or group is often transitory, only reflecting a current interpretation by
the various media about a small segment of a group or even one individual,
and thus an image is projected for good or evil. But too often it is believed
or at least accepted by the group as a whole as the image it must live with.
Our contention is that the image of the accountant is not as denigrating
as some would have us believe. For example, read the results of a recent
s u r v e y a p p e a r i n g i n t h i s i s s u e Of M A N A G E M E N T ACCOU N T I N G, " The CFO."
Most significant is the statement, The chief financial officers, having
evolved (the italics supplied) from a posture characterized by resistance
to change to that of one aggressively seeking it, etc." The role of the
management accountant, and thus his image, is changing, and whether or
not we fit the image is not up to the "public" but to each of us. If we take
the negative view that our image is that of a "green eye- shaded, penny - pinching i ntr ov er t" as on e member recen tl y wro te, t hen h ow ca n we ex pect an y-

thing different from others?

Change in a group can be no greater than the change brought about by
any of its parts. The image of management accountants, like that of any
other group, is what we make it, and moreover, what each of us contributes
individuals. Image does not consist of possessing public esteem but in
deserving it.
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for unsecured accommodations, and Heller's
normal charge for secured financing.
Ask any bank —or your nearest Heller
office —for details.

Walter E. Heller & Company
105 W est Adams Street, Chicago, Illinois 60690
New York • Boston • Philadelphia • Atlanta • Miami • New Orleans
Dallas • Los Angeles • San Francisco • Portland • Santurce, P. R.
• Brussels • London • Paris • Mainz, West Germany
Utrecht, Holland • Milan • Barcelona • Johannesburg • Sydney
Manila • Copenhagen • Bergen, Norway • Stockholm • Mexico Clry
Buenos Aires • Kingston, Jamaica.
Heller services also available in Canada.
.

More specifically, the answer is a participation
loan in which your client's bank and Heller
form a "partnership" that utilizes the
additional credit capacity created by
secured financing.
Your client keeps his good banking
relationship, with access to full bank services.
And, the cost is practical: an "averaged"
interest cost between the bank's usual charge
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Readers React
Interesting Reading
To the Editor:
Your lead article in the December
1970 issue, "Important Issues Being
Discussed by the Accounting Principles
Board," was excellent. Emmett S. Harrington summarized some of the more
controversial subjects in the profession
and did so without losing the reader
with volumes of discussion of nonessential matter. We need more contributions of less technical data that
keep the reader abreast of current thinking and make for interesting reading.

Controller

W. V. Waters
Division Controller
A. O. Smith - Inland Inc.
Little Rock, Ark.

sentatives might, therefore, tend to
further hamper the timely resolutions
of the issues faced by the accounting
profession."
Perhaps then, Mr. Harrington should
consider a few more questions. Why is
each of the "Big Eight" represented on
the Board and not some other number
such as four, six, or even five? We could
apply the same reasoning and the Board
could just as easily consist of the "Big
Ten" and reduce the number of smaller
accounting firms represented.
As to objectivity, the following question could also be asked: Can a partner
of one of the "Big Eight" humanly view
proposed APB pronouncements in an
objective light without considering the
immediate impact upon the financial
statements of his firm's largest clients?
Loyal D. Stewart

Some Questions for APB
To the Editor:
In his article "Important Issues Being Discussed by the Accounting Principles Board," December 1970, Mr. Harrington's justification for the make -up
of the Board seems weak and inconsistent in several areas.
He states, for instance: "The Board
presently consists of eighteen members,
one from each of the 'Big Eight' accounting firms, six from smaller accounting firms, two university accounting
professors and two from industrial
corporations." He goes on to say, "it
is often asked why more industry representatives are not appointed to the
Board, particularly when controversial
questions such as business combinations
are being considered by the Board." To
which Mr. Harrington offers the following rationale. "... adding more industry
representatives might tend to create an
enlarged and somewhat unwieldy Board,
and perhaps lead to a slower pace in
the necessarily deliberative process of
reaching conclusions on a timely basis.
It does not seem likely that most executives are humanly able to view proposed
APB pronouncements in an objective
light without considering the immediate
impact upon their own financial statements. Including more industry repre6

Universal Lubricating Systems, Inc.
Oakmont, Pa.

Planned His Program and
Programmed His Plan
To the Editor:
In his article, "Brokerage Firm Solves
Management Problems with Advanced
Computer" (December 1970), Abraham Grossfield not only covered his
subject in a professional manner, but
justified the program's existence with a
summary of the benefits to his company.
The key to their success could well be
Mr. Grossfield's statement, "We use
the computer not only as a 'super' accounting machine, but as a tool for both
management and operations people." So
often the "machine" becomes finance oriented only because it is treated as a
super adding machine, and, in manv
cases, understandablv so because the
computer installation is a responsibility
of the finance department.
The preceding statement is not intended to demean the financial people
who find themselves responsible for
computer installations, but all too often
we find ourselves "taking the easy road"
with regards to computer programs and
planning. Mr. Grossfield has taken a
bold step, planned his program, then

programmed his plan, and, as a result,
brought benefits to his company and
their clients.
Gordon 1.Wolters
Administrative Assistant to
Vice President
Sales 6 Terminal Operations
Interstate System
Grand Rapids, Mich.

Super Committee for MIS
To the Editor:
Harold M. Sollenberger's article, in
the November 1970 issue, is a comprehensive statement of the pro's and con's
of internal charges to users of a management information system. His example of the special purpose data center
manager whose data center was closed
because his high charging rates resulted
in a volume decline, illustrates not only
the "risk" of a full cost approach to
charging, but also that an information
system that depends upon the near unanimous and active acceptance of
operating departments or divisions may
not have a long life expectancy.
Another concept described by Dr.
Sollenberger, the "super committee,"
will probably involve top management
more directly in MIS development than
the "project approval" approach by
which development percolates upward.
This does not minimize the obvious importance of the super committee working closely with operating managers in
developing the management information
system. If this is done effectively the
super committee approach can allocate
information resources for the maximum
benefit of the corporation as a whole,
and produce a coordinated MIS useful
to and accepted by operating managers
which will also provide top management with the necessary information
for planning and control.
Such a successful result will, as Dr.
Sollenberger suggests at one point, probably minimize anv potential benefits
from a charging system.
Clyde Mason
Partnq
Price Waterhouse 6 Co.
Tulsa, Okla.
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Consider the wealth of
advantages the Victor 1200
Electronic Calculator offers you.
Advantages like easy to read
numbers in a Uni -Plane display.
Like a conveniently sequenced
keyboard so fingers can work
faster (with less chance of error).
Like automatic constants. And a
foolproof decimal system that
lets you round off from as many
as six positions.
Where you might forget, our
Victor Series 1200 remembers
with a built -in memory bank to
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accumulate your totals. All this,
and more, in a compact calculator
that weighs in at 6' z pounds
(10 x 11" z x 5 inches).
How did we get such a big
brain into such a small body?
Call it the happy result of millions
of R & D dollars and years of
experience.We've been in the
figuring machine business more
than 52 years. Right here in
Chicago, Illinois, U.S.A. (And
we've got factory trained sales
and service outlets covering
every county in the country.)

T

When you add up all the
features, the Victor Series 1200
totals out to a lot more machine
for th e m oney t han an yth ing
else on the market at the
p r i ce .

And we'll be happy to show
you why. For a free demonstration,
look for Victor in theYellow Pages
under "Adding & Calculating
Machines."
Or write Victor Comptometer
Corporation, 3900 North
Rockwell Street, Chicago,
Illinois 60618.
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The Hazards of EDP
To the Editor:
Many businessmen have come to
think of the computer as a perfect instrument, immune from the vagaries of
mankind. It is frequently viewed as being tamperproof, safe, and completely
above human dishonesty. Of course, this
is not so. Consider the following facts:
A programmer in a bank could steal
vast sums of money, simply by programming the computer to bypass his
account number when reporting on overdrafts. He would thus be free to overdraw his checking account by any
amount he desired.
A disgruntled employee could use
magnets to destroy virtually every important file and program that his company possessed, if the information was
stored on magnetic tapes or discs.
Further, this destruction could be accomplished in minutes, whereas the reconstruction of the data could well take
many months.
Fires and floods could very easily destroy EDP centers, since most companies maintain one computer center with
the major portion of their equipment in
this center.
These facts suggest some serious questions about security that must be answered by management:
Does the company give its computer
files (tapes, cards, discs) the same
security and protection it used to
give to its journals, ledgers, files, etc.
in pre - computer days?
Is adequate protection given to files,
programs and other pertinent data,
against sabotage?
\ghat audit trials have been established to guard against theft and
fraud?
The computer center with inadequate
protection and safeguards, offers an invitation to the individual bent on theft
or fraud. He can quickly and easily steal
or copy valuable records for sale to outsiders. A tape with a million or more
characters of data can be copied in a
few minutes, leaving no traces.
The potential hazards of fraud, theft,
accidental destruction, and sabotage are
ever - present in the area of electronic
data processing. Management should be
aware of these hazards, and expend even,
effort to prevent severe misfortunes. A
thorough investigation should be con-

ducted to determine the company's exposure, and an estimate of the cost of
complete and permanent disruption, as
well as an estimate of the cost of complete protection, should be included.
In short, management should apply the
same business methods and disciplines
to the security of its computer operations that it does to any other portion
of the business.
Arlene Mentzer
Accountant
Boron GMC Truck Sales
Canton, Ohio

A Step in the
Right Direction
To the Editor:
After reading the article, "Modern
Accounting Can Help Save the Railroads," by George R. Wallace and Edward C. Christ in the December 1970
issue, the following comments are warranted.
Penn Central's failure to recognize,
after the second world war, the impact
migration to the suburbs would have
upon the commuter is inexcusable.
Proper planning during this metamorphosis period (1946 -1970) when capital
was available would have discouraged
the commuter from looking elsewhere
for his transportation needs. Even today,
the predicted growth in population, coupled with the continuing pilgrimage
from urban areas, certainly indicates a
growth potential for commuter type
transportation.
From the tone of the opening remarks
that marketing programs are risky,
operose and expensive, it seems that
Penn Central will be deficient in long
range planning again.
The statement that new concepts in
service are in reality the same service in
more expensive trappings is also quite
ambiguous. Does "expensive trappings"
mean cleaner, timelier and speedier
forms of transportation?
There's little doubt in my mind that
the new reporting system is a step in
the right direction, however, are the
people involved ready and capable? Responsibility accounting is people -oriented and failure to recognize this
fundamental truth can cause much difficulty with the people needed to make
it work.
Robert W. Butler
Manager Operations Accounting
Lavino Division —IMC
Philadelphia, Pa.

Objectives of Sampling
To the Editor:
In their article "The Four Objectives
of Sampling in Auditing: Representative, Corrective, Protective and Preventive" (December 1970), Messrs. Yuji
Ijiri and Robert S. Kaplan have made a
significant contribution by identifying
and describing "corrective" and "protective" sampling as used by auditors.
As thev point out, most of the literature
in the area of sampling in auditing deals
with "representative" (estimation, acceptance and discovery) sampling.
In practice there are relatively few
areas in which representative sampling
alone is used by the auditor. Since the
auditor is concerned mainly with material events and transactions he generally
places great reliance on "corrective" and
"protective" sampling, and I would certainly agree with the authors that these
two types of sampling are more important to the auditor than representative
sampling.
However, I think the authors have
given too much importance to "preventive" sampling. They indicate "an auditor may take a sample from an area not
because he wants to do something with
the sample ... but rather because he
wants to create the impression in the
auditee's mind that the area is not audit free." While this may be the case in a
few instances, I doubt that manv auditors would seriously consider selecting
a sample for which he wishes to do
nothing. It would be particularly difficult for an independent auditor to
justify the time required to select such
a sample.
john L. Hess, CPA
Senior Accountant
Price Waterhouse 6 Co.
Tulsa, Okla.

More On Sampling
To the Editor:
The article by Yuji Ijiri and Robert
S. Kaplan in the December 1970 issue
outlines an interesting approach to the
use of mathematical sampling in building a qualitative audit program (representative, corrective, protective and preventive) . Use of such a technique
provides the opportunity to maximize
the productive utilization of the audit
team by identifying and programming
the areas of review and by providing the
audit manager in both external and inContinued on page 30
MANAGEMENT ACCOUNTING /APRIL 1971

Introducing the Litton ABS/1241.
This brand -new electronic accounting
computer offers you u to 4 times
the memo capacity
ofde
comparable
p
Fri
n machines.
Burroughs, NCR and Fride

T he Litton ABS /1241 is the mo st a d va nced mediu m -priced electronic accounting ma chi ne on th e m a rk et to da y . I t c a n
give you complete in -house da ta processing —with ma ny of the capabilities formerly ava ila ble only on computers costing
mu ch more.
Compa re these fea tu res:
T he Litt on ABS / 1241 can use its cap a c i t y of 20 0 0 t o t a l s a f t e r all pro-

gramming for interna l stora ge of da ta
su ch a s individu al product informa tion —
this pe rmits a u toma t ic comp letion of invoicing a nd upda ting of inventory.
The Litton ABS /1 24 1 ca n sort inpu t
data internally in any order you specify a nd from this informa tion produ ce
a ny nu mber of sepa ra te reports. Ea ch report is complete in deta il a nd in whatever
sequence you requ ire.
Th e L it t o n A BS / 1 2 41 c a n p r i n t a t 3 5

cha ra cters / second —the fa stest in its
MANAGEMENT ACCOUNTING /APRIL 1971

class —for maximum throughput per dollar.

LITTON ABS

T he Litton ABS /1241 ha s complete
forms ha n dling fle xibility to ha ndle
the most complex accou nting functions.

autom ated business systems

The Litton ABS /1 2 00 series also in-

:I eludes other ma chines which offer
ma ny more fea tu res tha n competitive ma chines, too. In fact, of the accou nta nts
who chec k in to B u rro u ghs, NCR, Friden
a n d Litton ABS —more a n d m o r e bu y
Litton.
Bu t don't just ta ke ou r word for it, talk
to you r a ccou nta nt a bou t which ma chine
you should bu y for your bu siness. W e
thi nk he'll re com men d o ne of th e L itt on
ABS /1 20 0 series. And we think you'll be
gla d he did.
Call Joe Morrison a t 201- 935 -2200, or
your loca l Litton ABS o ffic e , or se nd th e
coupon today.

Litton

Lit to n A BS
P.O. Box 228
Dep t , A GY -1 6
Rutherford, New Jers ey 07070

I

I

Ple as e send m e in f o r m a tio n o n th e n ew Lit to n
ABSf1241.

I

Na m e

I

Title

I

Com pa ny

I Street

I

C i t y f S t a t e f Zi p

I

I
Telephone
- - — —

— — — — —
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The Air Force Switches to
Management Accounting
MILITARY PROFICIENCY STILL COMES FIRST —BUT AIR FORCE LEADERS
MUST INCLUDE FINANCIAL EFFICIENCY IN THEIR THINKING
By Adrian AI. Harrell
Did he win the battle? Did he complete
his mission? These twin goals of military effectiveness and mission accomplishment have been sought by Air
Force commanders over all others. In
the past, it was possible to overlook the
financial costs of achieving strictly military objectives even though financial
resources were not deliberately wasted.
Todav, although military proficiency
still comes first when Air Force leaders
are measured, they must enlarge their
thinking to include the concept of
financial efficiency. This has all been
brought about by changes in tl►e Air
Force's financial systems.
The Air Force had used an appropriation accounting system whose main objective was to prevent overspending of
appropriated funds. This accounting system reflected the limited attention given
to costs within the Air Force, since it
did not accumulate the costs involved
in accomplishing a mission or performing a function. The Air Force has now
recognized these deficiencies, and has
greatly modified its financial systems.
In discussions about accounting systems, it is generally convenient to
divide accounting into two categories,
financial accounting and management
accounting. The primary objective of
financial accounting is to provide financial information to parties outside the
organization. Some examples of such
outside parties are the stockholders of
a corporation or a government agency to
MANAGEMENT ACCOUNTING /APRIL 1971

which financial reports must be submitted. The methods used to collect
and report data under a financial accounting system are, to a large extent,
dependent upon the special needs and
requirements of the outside parties for
whom reports are prepared. Since the
primary objective of the Air Force appropriation accounting system was to
comply with laws against overspending,
the Air Force appropriation accounting
system qualified as primarily a financial
accounting system.
The primary objective of a management accounting system is to provide
financial information to tl►e orginiza-

ADRIAN M. HARRELL
is a career Air Force Officer holding the
the rank of Major. He received his B S
degree in Accounting from Fresno
State College, Fresno, Calif., and his
M.S. degree from San Diego State
College, San Diego, Calif. Major
Harrell is presently serving as Accounting and Finance Officer at the Davis Monthan Air Force Base in Arizona.
His military awards include 10 Air
Medals and the Distinguished Flying
Cross.

tion's managers. Although much of this
information is the same as that accumulated for outside parties under a financial accounting system, managers frequently need additional information.
Appropriation Accounting
The Air Force accounting system
identified each appropriation as a separate accounting entity, and accounted
for each separately throughout its existence. An appropriation authorizes a
stated amount for a specified purpose.
The amount that may be spent or obligated during a budget period is limited.
The appropriation usually expires at the
end of the budget period, and anv unobligated balance is cancelled and is no
longer available for future expenditures.
The accounting techniques used in an
appropriation accounting system are designed to prevent the obligation of
more funds than are available. The Air
Force system of administrative control
restricted obligations and expenditures
to the amount available in an appropriation at a particular level of command.
The responsibility for overspending was
fixed, and reports on the status of funds
administered were required.
The principal objective of the Air
Force appropriation accounting system
then was simply to provide the information necessary to prevent spending more
than an appropriation had authorized.
This was quite serious since overspending could have caused the person responsible to be liable under the provisions of the Anti - Deficiency Act of 1870
11

including its subsequent amendments
which was one of the main forces that
influenced accounting in the Air Force.
One of the most significant parts of
Section 3679 of this Act states:
"No officer or employee of the United
States shall make or authorize an expenditure for or create or authorize an
obligation under any appropriation or
fund in excess of the amount available
therein; nor shall any such officer or employee involve the government in any
contract or other obligation, for the payment of money for any purpose, in advance of appropriations made for such
purpose, unless such contract or obligation is authorized by law. " ,
Project FIRM
Due to criticism directed at appropriation accounting the Department of
Defense considered making changes.
The Air Force led the way with some
test projects in accounting systems.
From July 1, 1966, until June 30, 1968,
the Air Force conducted an accounting
test project at Laughlin Air Force Base,
Texas. This was called Project FIRM
(for Financial Information for Resource
Management). The project was originally scheduled to last for only one
year, but was later extended to two
years. During the test period, Laughlin
Air Force Base was separated financially
from the rest of the Air Force. This test
project had five primary objectives:
1. To test the feasibility and merit of
basing the financial planning and
control of operations on expense
data that included the total consumption of resources at the base
level.
2. To use an operating budget structured along organizational lines for
the classification of operating expenses.
3. To associate planned and actual
operating expenses with planned and
actual outputs of goods and services
where this was appropriate and feasible.
4. To identify costs with specific programs.
5. To comply with statutory requirements.
The accounting system used at
Laughlin Air Force Base during the test
period, as the objectives listed above indicate, was a management accounting
' United States Anti- Deficiency Act of 1870, and
Amendments. 61 U.S.C. 665.
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system. Its output was aimed primarily
at the base level Air Force managers,
not at some outside agency. The Department of Defense also intended to incorporate this system into its overall
budgeting and accounting systems. However, Congress objected to the extensive
changes involved, and demanded that
larger scale tests be performed. The
Department was told to request permission for the changes again at a later
date after large scale tests had been
performed.2
Project ATC PRIME

budgeting and planning process. The
changes made on July 1, 1968 were
aimed at correcting this inadequacy so
that reliable financial data would be
available to support financial planning
at the Air Force Headquarters and Department of Defense levels of organization.
Planning now is performed within the
Air Force for five years in advance of
the current fiscal year in conjunction
with the Five Year Defense Program.
The Five Year Defense Program is a
mission oriented plan of forces, costs,
manpower, and procurement objectives.
It is a coordinated program and reflects
the costs of performing various missions.
The Five Year Defense Program is
initially divided into ten mission areas
called Major Force Programs (MFP).
The titles given the Major Force Programs describe the military missions involved, as follows:

To meet the demands of Congress,
the Air Force used its entire Air Training Command for the extensive tests.
The test project started July 1, 1967,
and concluded on June 30, 1968. Most
of the features of the accounting system
tested at Laughlin Air Force Base under
Project FIRM were incorporated into
the Air Training Command accounting
system. This test project was called MFP
I Strategic Forces
ATC PRIME (for Air Training Com- MFP
II General Purpose Forces
mand Priority Management Effort). MFP
III Intelligence and
The conclusion reached from the test
Communications
was that a modified management ac- MFP
IV Airlift /Sealift
V Guard and Reserve
counting system could be useful to the MFP
Forces
Air Force.3 It also provided the Air
VI Research and DevelopForce with a lot of useful information MFP
on the practical problems encountered
ment
later in changing the Air Force budget- MFP VII General Supply and
Maintenance
ing and accounting systems.
MFP VIII Administration and AsAir Force Management Accounting
sociated Activities
The Air Force changed its budget- MFP
IX Support of Other Nations
X Support of Other
ing and accounting systems on July 1, MFP
Programs
1968. Since the changes were initiated
at the beginning of Fiscal Year 1969,
Major Force Programs are subdivided
the new system was called PRIME '69
(for Priority Management Effort for into Program Elements. A Program Ele1969) by the Air Force. Changes were ment is a combination of men, equipmade in two overall categories. The first ment, and facilities that compose an
category included changes made to sup- identifiable military capability or support plans and decision- making at higher port function. Common examples of
headquarters levels. The second category Program Elements are B -52 Squadrons,
included changes made to improve the C -5 Airlift Squadrons, or Flight Trainmanagement of financial resources at ing Squadrons. Expense Elements represent the final subdivision made. This
the base level.
subdivision classifies resources consumed
into such areas as labor used, services
COMMAND PLANNING. For some vears before 1968, some Air Force financial plan- and materials used, etc. A typical exning was performed on a functional ample would be Civilian Pay (expense).
basis. However, the accounting system Expense Elements are accumulated
was still an appropriation accounting along organizational lines in the acsystem, and this meant the accounting counting records so they may be sumdata accumulated did not support the marized into Program Elements which
may be summarized into Major Force
-'House Committee on Appropriations, House of
Programs. The summation of all ten
Representatives Report No. 349, Department of
Defense Appropriation Bill, 1968. 90th Conggrress,
Major Force Programs represents the
1st Session. Government Printing Office, Washington, D.C., 1967.
total
resources consumed during the
-'Sam Maddux, Jr. "ATC's PRIME -69 Test," The
Air Force Comptroller, January 1969, p. 38.
accounting period.
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When the Air Force began to accumulate the cost of resources consumed during an accounting period in
the same way that these resources were
budgeted, the accounting data became
much more useful for making future
Plans and budgets. Comparisons could
also be made to see if spending actually
occurred in the way it was planned.
EMPHASIS ON EXPENSES. Some of the
changes made on July 1, 1968 affected
both budgeting and accounting throughout the Air Force. The appropriation
accounting system emphasized accounting for obligations incurred. Therefore,
funds were obligated earlier in the accounting cycle than they were expensed.
Expenses represent the cost of labor
expended, services received, or supplies
or materials withdrawn for use by the
ultimate consumer. On July 1, 1968,
the accounting emphasis was switched
to expenses for both budgeting and accounting.
T HE A I R F ORCE STOCK FUN D. When the
Air Force switched to management accounting and began to emphasize expenses instead of obligations, a need for
handling common supply items differently was generated. Previously, such
supplies were issued to their final consumers without charge, and were considered "free" by these users. In many
cases, the final user did not consider his
accountability to be important. Under
the new system, the Air Force expensed
supply items at the time they were
issued to the ultimate consumer. The
organizations that used supplies were
charged for them, and they were no
longer considered "free."
In order to accomplish this, some
technique was needed to hold the supply items as inventory until they were
issued. The Air Force used the working
capital concept for a supply agency
called the Air Force Stock Fund. The
Air Force Stock Fund already existed
as a working capital organization prior
to July 1, 1968, but did not handle
common supply items. On July 1, 1968
it was greatly expanded by the formation of the General Support Division.
The supplies in Air Force warehouses
and in transit from base to base all over
the world were capitalized as merchandise inventory of the General Support
Division of the Air Force Stock Fund
on that date.
The General Support Division works
much the same as other working capital
funds used by government agencies. It
MANAGEMENT ACCOUNTING /APRIL 1971

purchases supplies, maintains inventories in warehouses throughout the Air
Force, and "sells" these supplies to its
"customers" at a price high enough to
maintain its working capital intact.
T HE BASE LEVEL ACCOUNTING SYSTEM.

The second category of changes made
to the Air Force accounting system on
July 1, 1968 improved financial management at the base level of operations.
The main faults found with the accounting system the Air Force previously used were:
1. It did not measure performance in
terms of cost.
2. It was inflexible.
3. It invited inventory manipulations
and did not emphasize the overall
costs incurred
4. It did not assign all costs to the
operating units'
The changes eliminated most of these
faults at the base level of operation.
Although the accounting system used
after July 1, 1968 still retained those
features of the previous system necessary
to comply with laws and directives, its
scope was greatly increased and additional accounting objectives were added.
Expenses are now accumulated along
organizational lines. As a result, nearly
all the costs of running an organization
are charged to that organization. Consequently, the base level unit commander finds his circumstances as a
financial manager greatly changed.
Each unit receives an approved operating budget for accomplishing an assigned mission. The actual costs incurred in accomplishing that mission are
accumulated and compared with the
budgeted costs. If the unit mission involves producing a measurable output,
the accounting system relates output
with cost to the extent possible. In
some cases, this is fairly simple. For example, the output of a pilot training
wing is qualified pilots, and the cost of
training pilots can be related directly to
the output. In some cases, difficulties
come up. A Strategic Air Command
nuclear missile wing has not performed
its ultimate mission, and never will do
so without a nuclear war. In such cases,
the development of good performance
standards and relating output to costs
have proved difficult.
Base level commanders have been
'Adri an M. Harrell "Responsibility Accounting at
the Air Force Base Level," Unpublished Master's
Thesis, San Diego State College, San Diego, Calif.,
1988.

given increased financial authority. Commanders once received budgets that
could not be deviated from even for individual expense items without approval
from higher headquarters. In most cases,
commanders can now move funds from
one area to another as they see fit within
a Major Force Program. However, limitations are placed in areas where the
overall command financial plan calls
for spending specified amounts.
At the base level, organizations are
now classified according to their position in the organizational structure as
responsibility centers or cost centers.
The responsibility center has been designated as the focal point for exercising
management control of costs. Cost centers are organizationally subordinate to
responsibility centers. They are used
primarily as the beginning level for the
accumulation of costs according to the
organizational structure.
Base Level Management Reports
A management accounting system is
designed to provide useful information
to the managers of the organization.
This means the system must include an
adequate system of management reports
if it is to function as intended. Several
standardized management reports are
produced within the Air Force at the
base level.
The Cost
Center Report is produced each month,
and summarizes the expenses for operating the cost center during the month
covered. It displays actual expenses, and
it compares them with budgeted
amounts and the planned phasing of
T HE COST CENTER RE PORT .

expenses.
THE

RESPONSIBILITY

CENTER

REPORT.

The Responsibility Center Report is
also produced monthly; it contains the
same type of information that is in the
Cost Center Report. Expenses are
grouped more broadly and the totals for
the individual cost centers that constitute a responsibility center are shown.
This kind of report would go to the unit
commander in the case of an operating
unit such as a squadron.
T HE WING /BASE MANAGEM ENT RE PORT .

Depending upon the organization at a
particular base, this monthly report goes
to either the Wing or Base Commander. It summarizes expenses very
broadly. Totals are shown for the responsibility centers whose commanders
report directly to the Wing /Base Com13

mander. This report summarizes the
over -all financial status of the major organizational components of the base.

pected to be expensed to date compared
with the percentage actually expensed
to date; (6) the budgeted amount programmed to be spent during the current
fiscal year; and (7) the percentage of
the annual program expected to be expensed to date compared with the percentage actually expensed to date. The
reports contain information that should
be very useful to Air Force managers as
they develop the skills and experience
necessary to use them properly.

Cost Center Reports summarize activities for units at
the lowest organizational level. Several
Cost Center Reports are accumulated
into a Responsibility Center Report,
and several Responsibility Center Reports are accumulated into a Wing/
Base Management Report. These reports are actually in a developmental
stage within the Air Force. As a con- Summary
sequence, they are sometimes misused
The primary objective of a manageby Air Force managers. At some bases, ment accounting system is to provide
they are produced so late after the close useful information to managers. The
of the month's business that managers Air Force replaced its appropriation
say they are not useful. The usefulness accounting system because it did not
of these reports will undoubtedly in- provide the means for meeting this obcrease as managers know how their units jective. An Air Force management acare doing financially. The reports are counting system first tested at Laughlin
supplemented by various daily and Air Force Base, Texas, was subsequently
weekly listings of supplies used.
tested by the entire Air Training ComEach of the management reports con- mand and then adopted throughout the
tains several columns that classifv the Air Force on July 1, 1968.
expenses listed. There are columns for:
The new accounting system accumu(1) the actual expenses incurred in the lates expenses along the same structure
current month; (2) the actual expenses that is used for budgeting. This means
incurred for the year to date; (3) the that actual performance can be combudgeted amount programmed to be pared with financial plans made.
spent during the current quarter; (4)
Switching from appropriation acthe balance that remains to be spent counting to management accounting
during the current quarter; (5) the necessitated emphasis on expenses inpercentage of the quarterly program ex- stead of obligations. Ordinary supplies,
USING THE REPORTS.

as a result, had to be classified as inventory until issued to their final user.
Changes have been made at the base
level. Expenses are accumulated along
organizational lines; this means that
nearly all of the costs of running an
organization are charged to that organization. Base level organizations are
classified as either responsibility centers
or cost centers according to their place
in the organizational structure. The responsibility center is the focal point for
management control. Cost centers are
the beginning point for the accumulation of costs along organizational lines.
Human resistance to change has
slowed down the realizing of the full
advantages of the new system. Even so,
the adoption of a management accounting system has changed the attitude
of Air Force commanders toward financial management. The process of
comparing actual expenses of performing an assigned mission with budgeted
expenses causes the commanders to take
a direct interest in controlling the costs
of operating their units.
The Air Force accounting system
now provides the financial data necessary to support financial planning. In
addition, the system provides increased
flexibility for commanders at the base
level. These improvements have come
about because the Air Force switched
to management accounting.

Notice of Amendment to By -Laws
In accordance with Article VII of the
Constitution any proposed amendment
to the By -Laws of the Association must
be approved by three- fourths of the
Board of Directors. Meeting on January
14 -15 in New York, the Board of Directors unanimously approved the following amendment to be added under
Article IX, Section 3— Standing Com-
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nlittees:
" ( j ) A Committee on Socio -Econonlic Programs of not less than fourteen members selected to represent geographical areas, with two year terms and
with not less than seven to be appointed
annually. It shall have the responsibility
for recommending the development,
implementation and management of

programs designed to improve the socioeconomic conditions of the business
community."
As Art i cl e VII(d) specifies, the
amendment will become effective 60
days after publication, or on July 1,
1971.
William M. Young, Jr.
Executive Director
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The Genesis of
Management Accounting
FROM THE STATEMENT OF A PRICING POLICY TO THE USE OF THE BLACK BOX
By Richard A. Elnicki

given that available information in terms
applicable to any for -profit organization.

From a philosophical point of view, it
can be argued that man has been using
"management accounting" from the
time an early caveman traded an extra
spear for a freshly killed animal and
then wondered whether he should make
two extra spears rather than join the
hunt. He had to determine what information would be useful, find the relevant information, and make a decision.
From a practical standpoint, the concept of management accounting, as we
know it, has no discrete origin per se;
but the founding of the National Association of Cost Accountants did provide
the first major organization for the
systematic study of applied management
accounting practices and techniques. On
the other hand, the major theoretical
and practical underpinnings of management accounting in its broadest teens
are contained in a February 1924 article
published by Management and Administration. This article by Donaldson
Brown, controller of General Motors,
was titled "Pricing Policy in Relation to
Financial Control." t
His article defined what information
is useful, how to find the information,
and what constitutes decision criteria

Donaldson Brown
Before joining General Motors, Donaldson Brown was with DuPont where
the well -known "Return on Investment
Formula Chart" had been used to
coordinate the factors used in appraising
the performance of investment or product groups.2 Brown's "Pricing Policy"
article contains all the elements and
relationships in the DuPont ROI formula. But his significant contribution

(Reproductions of the original article are available
from the Harvard Business School Case Clearing
House, Ec. Theory 1128.
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was tying the ROI formula to the existing economic theory of the firm and to
economic theories of business cycles and
growth. More specifically, he asserted
that a firm should establish its pricing
policies and investment decisions given
long -run estimates of demand.
Brown's discussion centered about the
need for a pricing policy. The policy proposed considered two general supply demand relationships and the role of
return on investment in a firm's decisions:
"A new industry, with a product which
proves to be of stable character, passes
through a development period characterized by a deficiency in available supply
as compared to the latent possibilities of
demand ...
"So long as there is a deficiency of
supply the natural tendency toward an
equilibrium between supply and demand
will manifest itself by means of price, and
the possible scope of demand will not be
satisfied until the facilities of production
and distribution and the ability of the
growth of demand have reached a state
of balance, the point of stabilization .. .
"Presuming a physical condition
tinder which the supply of a commodity
is augmentable, any addition to existing
"'Executive Committee Control Charts," Treasurer's Department, E. I. DuPont de Nemours and
Company, 1959, pp. 1 and 5.
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producing or distributing facilities re- of this management accounting philosquiring extra capital is dependent upon
during the 1920's. But the National
an attainable profit adjudged to be com- Association of (Cost) Accountants found
mensurate with hazard and cost of it of sufficient merit to hear an address
capital required:
on the method in 1926 by Albert Brad"An acceptable theory of pricing must ley, then G.M.'s general assistant treasbe to gain over a protracted period of urer. Mr. Bradley's address was subtime a margin of profit which represents sequently published in the N.A.C.A. Bulthe highest attainable return commen- letin, the predecessor of MANAGEMENT
surate with capital turnover and the ACCOUNTING." Mr. Bradley's article
enjoyment of wholesale expansion, with avoided the jargon of economic theory
adequate regard to the economic con- and emphasized the need to spread oversequences of fluctuating volume. Thus, head or burden over standard volume
the profit margin, translated into its (and added enough comments to indisalient characteristic, rate of return on cate that G.M. did not claim invention
capital employed, is the logical yardstick of "standard overhead or burden ") for
by which to gage the price of a com- full product costs to make proper investmodit y with regard to collateral circum- ment decisions.
stances affecting supply and demand.
"The considerations which follow are
"As outlined earlier in this paper, the
consistent with this theory, and although fundamental policy in regard to pricing
resting upon a theoretical basis this of product and expansion of the business
method of price analysis is wholly prac- necessitates an official viewpoint as to
tical." 8
the normal average rate of plant operation. This relationship between assumed
Normal or "standard" volumes were normal average rate of operation and
to be based on estimates of long -run practical annual capacity has been redemand, not on the seasonal or cyclical ferred to as standard volume, and conpeaks in business. High (low) prices trols the rate of absorption of burden
during high (low) demand to maximize into costs.
sales was considered to be an untenable
"The fundamental price policy is comlong -run policy as would be high (low) pletely expressed in the conception of
prices during low (high) demand to standard volume and economic return
match costs and prices. Fixed costs were attainable. For example, if it is the
to be spread over the year (given seasonal accepted policy that standard volume
demand) and over many years (given represents 80% of practical and annual
business cycle demand fluctuations) capacity, and that an average of 20% per
based on standard volume. In general, he annum must be earned on operating
provided a comprehensive argument for capital, it becomes possible to determine
product costing based on "full" costs for the standard price of a product; that is,
management uses.
that price, which with plants operating
Brown's article, in the opinion of this at 80% of capacity, will produce an
writer, integrated micro and macro eco- annual return of 20% on the investnomic theory, to produce a pragmatic ment." e
model, in a manner that forward - looking
managements could understand and,
The archives of the New Haven
more important, give general though not Chanter of the NAA contain reports on
necessarily complete acceptance. Given meetings in the 1930's that describe the
the understanding and acceptance, a development of standard costing for
general answer could be given to the management purposes. Reports on meetquestion "What information is needed ?" ings in the early 1930's described presThe model was sufficiently pragmatic entations and discussions of standard
so that the needed information could be costs and their "new and revolutionary
found. This factor was very important use" for "internal control" by guest
since it was not possible then, nor is it speakers and professors. Reports on
now, to find demand functions, and in meetings in the late thirties related
turn, find marginal revenues, which is presentations by controllers of local firms
one of the two central ingredients in on specific applications of standard costs
economic theory of the firm.
for "control Purposes." Undoubtedly
the archives of NAA chapters around the
Interim Developments
It is difficult to assess the quantitative
or qualitative degree of the acceptance
'Op. Cit., Ec. Theory 112R, pp. 3 and 4.
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'Albert Bradley, "Financial Control Policies of
General Motors Corporation and Their Relationship
to Cost Accounting," N.A.C.A. Bulletin, Vol. 8
No. 9, Section 1, January 1, 1927.
'Ibid., p. 9.

country have reports of similar meetings
devoted to "new techniques."
In 1939 the Harvard Business Review
contained an article validating Brown's
1924 "model." 6 The article discussed
problems related to practical applications
of the method and demonstrated the
actual relationship between standard
volume and return on investment. It
confirmed G.M.'s experience between
1926 and 1938 which reflected the
ROI- volume relationship Brown discussed in his 1924 article. In general the
relationship demonstrated that estimates
of volume could be logically related to
pricing policy and investment decisions
by means of standard volumes.
The direction of management
accounting changed drastically as a result
of the depression., The market crash of
1929 was eventually followed by federal
legislation enabling the S.E.C. to dictate
external reporting standards. However,
it is generally agreed that the actions of
the American Institute of Accountants
were responsible for the general hands off policy on reporting standards that the
S.E.C. subsequently adopted. Major
developments in accounting tended to be
oriented toward external reporting as a
matter of necessity. Accounting texts
and NAA, AAA and AICPA papers,
reports, and periodicals of the 1930's,
1940's, and early 1950's leave little doubt
that external reporting was of primary
significance. Management accountine, in
this period, developed as an adjunct to
external reporting. Internal reports were
usually external reports that had been
adjusted in various ways.
In 1959, the American Accounting
Association reprinted "as an item of
historical interest" Sanders, Hatfield,
and Moore's AStatement of Accounting
Principles, originally published in 1938
by the American Institute of Accountants. The authors left little doubt that
management accounting should be an
adjunct to generally acceptable accounting principles. In their summary of the
functions of accounting (on page 4)
they wrote:
"From these historical records, calculations, and estimates, preparing from
time to time statements showing all the
important aspects of capital and income
of the business and of the legal equities
'Homer B. Vanderblue, 'Pricing Policies in the
Automobile industry," Harvard Business Review,
Summer 1939. A reproduction is available from the
Harvard Business School Case Clearing House,
"Cost -Price Policies" BC175.
1
G.M.'s ROI dropped to zero in 1932 in an almost
perfectly linear relationship to volume as a percent
of standard volume over the 1928 -1932 period.
Ibid., BC175, p. 9.
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in them, satisfying thereby the need for
information of all the parties in interest,
especially of:
(a) the management of the business,
(b) outside groups, .. .
(c) government, .. .
"The problem of the methods by
which these functions may be adequatel y
performed is the problem which this
statement of accounting principles
attempts to answer." s (Italics added).

The full- direct costing debate and the
general modality of adjusting external
reports for internal purposes have been
drastically changed. The advent of high
speed data processing and practical computers in the late 1940's and 1950's laid
the groundwork for a counter trend in
management accounting.

The Future and the Black Box

It is clear that in 1938 Sanders, Hatfield, and Moore believed that generally
acceptable accounting principles should
satisfy all important aspects of the need
for information by management. Further, the principles should provide the
methods by which such management
information is determined.
This development probably contributed more to the debate between practitioners on direct versus full costing than
any other factor, although academicians
were probably more influenced by pure
accounting —as opposed to economic—
theory. Full costing tended to dominate
practice, as it still does, because of the
external requirements for full costs.
Therefore, full cost reports were adjusted
to produce "direct costing" reports,
or simultaneous accounting systems were
used.

The capability provided by the computer (Black Box) 9 renders irrelevant
the vague question, "Is direct costing
better than full costing ?" Both types of
reports can be generated easily given
proper coding in addition to the basic
transaction summary information necessary for tax purposes. This capability plus
a set of "generally accepted accounting
principles" have provided the ingredients
for the counter -trend in management
accounting. External reports can be and
in many firms are considered to be some
of the many reports that are desired and
necessary.
Indeed, given the variation possible,
there is no reason why a manager or
management need be constrained by the
"classic" forms of direct or full costing.
One major New Haven firm, for example,
eliminated a direct costing system and
adopted a hybrid full costing- direct costing system. The hybrid is "easily"
adjusted for external and tax reports and

sSanders Hatfield, and Moore, A Statement of
Accounting Principles, American Institute of Accountant s, New York, N.Y. 1938, p. 4.

OSee Melvin Anshen's "The Manager and the Black
Box," Harvard Business Review, Nov. -Dec. 1980,
pp. 83 -92.

is used for internal purposes generally
along with a type of direct costing for
certain specific purposes. If available
capabilities are used in logical ways,
management accounting will provide
more and better information to management in the future.

Conclusion
The practical origins of management
accounting in business fines can be
attributed to Donaldson Brown's "Pricing Policy in Relation to Financial
Control." For, this was the first well
publicized work integrating a pragmatic
model designed for management's use
with micro and macro economic theory.
It presented a theoretical and pragmatic
base for product costing and full costing
for management uses. Product and full
costing became the acceptable mode of
external reporting from which present
day management accounting developed.
Now the Black Box provides capabilities that can free management accounting from its external accounting base.
One accounting system is no longer
required. Proper coding and statements
of information needed for programming
can give as many different reports and
reporting forms as there are purposes.
During the decade of the 1970's the
financial health of many firms will be
determined by the ability of management
to use the Black Box for management
accounting.

NEXT MONTH:
THE CASE AGAINST INTE RNAT IONAL UNIFORMIT Y
by Irving L. Fantl
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The Business Environment:
How Shall We Account for It?
SURVIVAL DEPENDS ON THE EXTERNAL AS WELL AS INTERNAL EFFECTS OF BUSINESS DECISIONS
By Nforton D. Prouty, Jr
The species that adapt well to their environment survive and extend their dominion while the ones that fail to make
such adaption perish. This is a law of
nature. If we substitute the word "business" for the word "species," it becomes
the law which governs our own success
or failure in a competitive economy.
The sales - oriented businessman recognizes this as he strives to adapt his
product to the needs of the market. It
is true whether he is a small manufacturer taking advantage of a market shortage in a single commodity or the head
of a vast complex applying market research, product research, engineering
and cost analysis to thousands of products which are constantly changing.
The plant location expert also recognizes the importance of the environment. In selecting sites for new plants,
he considers physical factors such as the
availability of water and raw materials,
economic factors such as competition for
labor and nearness to markets, and social factors such as quality of schools
and stability of government. All of these
outside factors are part of the business
environment.
Even day to day transactions are affected by factors outside the business.
A competitor may open a store across
the street or improve his product. Laws
must be complied with, taxes must be
paid and changes may occur in the general economv which must be watched.
18

In an effort to understand better the
effects of outside factors on their particular businesses, businessmen and accountants must concern themselves with
macroeconomics —with the total economic environment —and with macro accounting—thc accumulation of data
for the purpose of studving the total
economy.
President Nixon in his 1970 State of
the Union message expressed public
concern for our phvsical environment
in the following terms, which certainhv
must stir the thinking of accountants:
"To the extent possible, the price of
goods should be made to include the
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cost of producing and disposing of them
without damage to the environment."
The President's suggestion that the
price of goods "be made to include the
cost of producing and disposing of
them" is subject to question. This is
the same question which must be raised
when it is proposed that prices "be
made" to do anything but react to the
law of supply and demand. But, whether
we agree with it or not, it does emphasize our need to determine the extent to which our decisions impose costs
on our environment, even when such
costs are not reflected in our own accounts. If we don't, we may find that
government, at some level and in some
form, is determining it for us. Or we may
find that the cost impact which we
thought we had shifted to another has
been shifted only in time and will return
to burden us at a later date.
All of this suggests that businessmen
and the accountants who serve them
must be aware of the importance of the
"big picture" to the extent that it affects them from without. This awareness
is essential, because they cannot adapt
to their environment if they are not
aware of it. However, it is not enough
to recognize outside factors and react
to them. The process of adaptation involves not only a reaction to the environment but also an interaction with
it. It is customary and proper for a
business to reflect on its books only
those effects which are felt within the
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business entity. But it is the accountant's responsibility in the decision making process to offer more information
than he reflects on the books. He should
offer management such guidance as he
can regarding all the effects of management's proposed decisions. The following examples illustrate this point:
Purchase of Equipment
Let us consider first a simple situation
in which a manufacturer looks at a new
piece of production equipment. He has
found that by purchasing this equipment he can avoid hiring four additional
employees. He has the space on his
production line to add the equipment
without enlarging his building. He has
determined the power requirements for
this new machine; and by applying existing utility rates, has determined how
much the additional power will cost.
After considering these and other factors affecting his plant operation, he
has estimated that he will be able to
increase production by four percent with
only a one percent increase in cost. He
has also considered the possibility of
further benefits at a later date since the
new equipment would be compatible
with a fully automated production line,
but he has discounted this advantage
because it will not be realized immediately. He has considered the cost of
money and the payout period and has
decided to buy the new piece of production equipment.
It would seem that the manufacturer has considered all of the internal
effects of his decision. But what about
the external effects? They are there, just
as his labor, materials, overheads, depreciation, interest and taxes are there.
If he has not determined their probable
cost, he may be fooling himself as to
the advantage of making the change.
The basic decision which the manufacturer has made is to invest in equipment in order to substitute an increase
in his outside power requirements for
an increase in his internal labor requirements. His internal records show what
it would cost him to hire, train and retain the four employees who would be
needed if he did not make the change.
They also show the additional investment needed if he makes the change.
But they do not really show how the
change will affect his cost of power to
run the new equipment.
He probably thinks he has determined
the cost of the additional power by computing it at existing utility rates. But
these rates do not reflect his decision at
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all. Thev were determined on the basis
of the utility's existing plant and operating level, which may not be adequate to
meet his additional needs. As to the external effects of his decision, he has
merely projected a continuation of the
status quo.
This is an easy position to take; it
may even be the correct one. But this
particular manufacturer is only one of
many who have made similar decisions.
His new power requirements and those
of others must be considered together by
the power company. New boilers, generators and transmission lines must be
built. Fuel must be purchased to fire
the new boilers. All of these involve
additional costs. In a period of rising
prices, it is probable that the power
company will not be able to recover
these cost increases without increasing
its rates to the user.
This raises some interesting questions
as to the distortions which are built into
our economy by government regulation
and by our tax structure. For example,
it is entirely possible under our existing
system that the manufacturer could buy
the new equipment, use it, wear it out
and fully depreciate it before the increase in power rates to which it gave
rise could take effect. If this were to
occur, it is conceivable that the cost
of his decision could be shifted entirely
to other power users who had nothing
to do with it in the first place.
Further questions are raised by the
manufacturer's consideration of the
prospect of fully automating his production line. Will movement in this direction have a favorable or unfavorable effect on the cost of producing electronic
equipment? What effect will it have
on the cost of educating the trained
personnel needed to operate it? Or the
cost of retraining existing employees displaced by it? These are costs which,
while their incidence may be public,
must ultimately be borne by the producers within our economy. The producer whose decision gives rise to them
should try to determine their magnitude
before he makes his decision.
A Decision to Build
Let us consider a second situation in
which an organization with a number
of offices decides to consolidate them
and build an office building to house
them. Each of the existing offices is
central to its own activity but the cost
of transportation and communication
between offices appears to warrant the
consolidation. Upon investigation of the

cost of a site and probable construction
costs, it is determined that the saving
in transportation and communication
costs will pay for the proposed building
in a relatively short time.
Here the problem is more complex
than in the case of the manufacturer.
The costs to be shifted from inside to
outside the organization are proportionally larger and involve several groups of
people. Among these are:
1.
2.
3.
4.
5.

Customers
Suppliers
Employees
Utilities
Government

The basic decision is to eliminate
certain transportation and communication costs presently borne by the organization and to substitute for them transportation, communication and other
costs to be borne by others. In the case
of customers, suppliers and employees,
the change involves a direct shift of responsibility for transportation and communication. Instead of dealing with an
office central to its own activity, customers and suppliers will have to find their
wav to the central office. Employees
who have lived near their work will have
to travel or move to the new location.
Insofar as these groups are affected, it
would be possible to make a survey to
determine whether the proposed change
would give rise to any net saving in
transportation and communication costs
or whether the apparent saving consists
only of a change in their incidence. It
is entirely possible that there will be no
net saving and the disruption in existing
transportation patterns may give rise to
an increase in total costs.
In the case of utilities and government, more services will be required at
the new location and less at the old. As
in the case of the manufacturer and his
power needs, it would be helpful to determine whether the existing utility rates
and tax rates at the new location are
adequate to cover the additional costs
involved. This is a matter for specific
investigation. The new structure may
be so located as to improve the efficiency and reduce the unit cost of
rendering utility and government services. On the other hand, if it increases
the density within a population center,
it is apt to increase the unit cost of
providing such services. Sometimes such
costs rise geometrically with increases
in density.
Continued on page 24
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Accounting for
Amusement Parks
ACCOUNTING FOR THE INCOME AND EXPENSES OF FUN AND GAMES
By James W. Jones
Some amusement parks are very elaborate developments, embracing picnic
grounds, pavilions, lakes, mountains,
alpine lifts, monorail cars, dance halls,
roller rinks, and various other buildings
designed to entice the public to part
with its dollars. Others, on the other
hand, such as the wayside zoo, may not
be so elaborate. Yet each of them must
have an adequate system of records to
account for income and expenses.
When developing an accounting system for any of these establishments it
should be remembered that many of
them are seasonal; they operate mainly
from May through September, depending on their geographical location. However, in some cases portions of some
parks are open year -round because of
the amusements and facilities they offer
to the public.
Fixed Assets
To set up an adequate accounting
system, one should obtain an overall
view of the operations. A survey of the
physical plant will indicate to some
extent the scope of the records that
must be maintained. Particular attention should be paid to all buildings and
equipment for the purpose of establishing plant ledgers and asset accounts. As
may be inferred from this, the land with
improvements and easements may be
part of a substantial investment.
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Accountants usually are taught to ab- depreciation is to be taken on the basis
sorb through depreciation or amortiza_ of a calendar year, or for those months
tion the cost of capital assets. These when the park is in operation. In order
procedures should not be overlooked. to adhere to the accountant's concept
Attention should also be given to im- of matching expenses and income, it
provements which deteriorate with ex- would seem desirable to use the number
posure and use such as sidewalks, road- of months of operation as the appropriways and parking lots. However, in ate basis for absorption.
connection with depreciation and amAnother factor that should be conortization it should be borne in mind sidered is that there are various types
that although deterioration of property of buildings in use at amusement parks.
is a constant process, many of these In some locations buildings may be conamusement parks are in operation for structed for year- around use and be so
only a portion of the year. It is im- occupied and maintained; in other situaportant, therefore, to decide whether tions, the emphasis may be on summer
or winter use. However the plant is
organized, the records should take into
account the use and depreciation policies applicable so that access to costs
in the depreciation schedules is easy
a
and direct.
Buildings and equipment in amusement places are generally divided into
two general classifications —those deJAMES W. JONES
voted to park purposes and those devoted to more exciting recreation. The
is a Certified Public Accountant on the
staff of Wooden and Benson, CPA's,
interrelations of these two groups may
Baltimore, Md. He is a past president
give rise to much discussion, but, the
of the Baltimore Chapter and has
author feels that efforts to segregate the
served on the National Board of Diincome and expenses will be helpful in
rectors and the Membership and Acmaking decisions on many subjects, such
counting Development Committees.
as admissions and other fees.
Mr. Jones, who was an instructor in
The locations of some amusement
accounting at the University of Baltiparks
make it necessary to provide primore, is a previous contributor to
vate utilities. This necessity may not
MANAGEMENT ACCOUNTING.
encompass the full range of facilities, i.e.
electricity may be available from public
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Current Assets
It is also necessary to maintain control over the so- called current assets,
which during the busy season can
amount to a considerable sum. In most
cases they do not entail a great number
of accounts; but, because of the fluidity
of the assets, they do require stringent
controls.
Particular attention should be given
to inventories of all kinds. Probably the
most important is the stock of merchandise to be sold to the public, such as
gifts, food and drink, etc. Also in this
category are included supplies which
are used daily in the operation of the
various recreation units. Another type
of inventory includes items provided
for maintenance of property. Some of
these items probably could be purchased
from local stores when needed but many
are on hand for emergencies, to prevent
lost revenue from inoperative amusements.
Liabilities
Current liabilities usually fall into
the well known accounts payable, and
will include the tax accounts payable
to federal and state governments. An
unusual item which occurs frequently is
the account for royalties which must be
paid for the use of a particular amusement device. Among long term liabilities are mortgages, notes, leases, and
perhaps bonds and debentures.
Income and Expense Accounts
In dealing with the income and expense accounts, expanded comments
may be made on particular items. While
it is not difficult to outline a chart of
accounts for the particular enterprise,
it should be bome in mind that internal
MANAGEMENT ACCOUNTING /APRIL 1971
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control is highly desirable in order to
realize its maximum potential.
IN C OM E

Park admissions are a principal
source of income; therefore, tickets
should be prenumbered and controlled.
In some parks, admission tickets are
picked up upon exit by the patron —
thereby affording a check upon the selling cashier as well as loiterers. Parking
fees should be on the basis of controlled
tickets and a supervisory person should
be making periodic checks of the parking areas. Rentals of equipment may be
a little harder to handle but numbered
equipment and sequence tags will do
much to discourage dishonesty by attendants.
Concession income may be verifed
by the thorough control of tickets and
cash register tapes. In some instances,
tickets are sold by the park management and the concessionaire is paid on
the basis of tickets submitted.
The various types of amusement
games and pinball machines require
close attention even though they are
supposed to function only upon the
insertion of a coin. Access to the monev
container should be by a key which is
in the custody of a trusted employee. In
the event that a machine malfunctions
and the customer complains, it is customary for the park to permit a free
game even though there may be some
question as to the validity of the claim.
There are devices available which release the mechanisms on some machines
without the insertion of a coin; but,

the possession of these devices should
be limited to employees who are observed from time to time to see that
they are not obtaining cash from friends
or others.
The income from the food group may
be easier to control. Lunch counters
have their problems but some measure
of control may be had by distributing
pre - packaged and pre- counted provisions
such as hamburgers and hot dogs, rolls,
etc. and comparing the extended inventory sheet with the cash receipts.
The canteens which automatically dispense drinks and sandwiches are not too
difficult to control. Daily reports of
service with a tight control over inventories will keep the pilferage to a
minimum. If cigarette machines are
owned and operated by the park, the
same care must be exercised in control.
If these cigarette machines are operated
by concessionaires, the management
should insist on daily reports from them.
The general plan for gift and souvenir
shops is such that the proprietor must
resign himself to a certain amount of
thievery by the public, but, there is no
reason to become indifferent to other
phases of management. Periodic inventory checks, changes of personnel to
different shifts, spot checks of merchandise, reviews of sales tickets, and similar
control devices will help to ensure the
maximum return on the operation. Of
course, numbered sales checks should be
used and books assigned by number.
EXPENSES

As may be expected, expenses are
numerous; however, every effort should
be made to match expenses with the
revenues produced. Generally, they will
fall into three groups of fixed, semi variable and variable. Some expenses
be general in nature, such as those
in administration. Advertising and promotion expense may also be of a general
nature, but, in some cases may be
chargeable to a specific activity.
will

utility companies but public water supply mains may not be available, in
which case the electricity will provide
motive power for well pumps or other
sources of supply. Sewerage mains may
not be available in which case suitable
disposal methods must be provided.
The expenses of providing and operating these utilities should be allocated to
the facilities served, e.g. park, amusements, gift shop, eating places.
Some establishments specialize in exhibiting animals, birds, and reptiles.
Pens and buildings may need special
safety features and other facilities.
These, of course, have their peculiar
problems but when you get down to
the facts, everything should be accounted for.

Conclusion
In the preparation of a profit and loss
statement, it seems desirable to determine the contribution of each amusement facility to the total profit and
then deduct the administrative and
other general expenses. Certainly every
effort should be made to ascertain if
each amusement facility is worth its
investment, not forgetting that any expense allocated to this facility must be
borne by others if the particular amusement is discontinued.
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Optimizing Control Costs
PROCESS COST SAVINGS SHOULD MORE THAN PAY FOR THE COSTS OF CONTROL
By Earl K. Littrell
What is the relationship between the
costs of controlling a process and the
reduction in process costs arising from
such control? Answers to this question
form a decision basis for two commonly
encountered choices: (a) Which of several possible control procedures or devices is the most appropriate, and (b)
once selected, how intensivelv should a
control device or procedure be applied?
The procedure used here is rather
straightforward. First, some common
assumptions about the nature of the
relationship between control costs and
benefits are examined. Next, two decision rules are developed —one corresponding to the choice between control
procedures, and the other corresponding
to the choice of application intensity
for a selected control procedure. Finallv,
two potential forms, linear and nonlinear, of the relationship between control costs and benefits are examined, and
the general preferability_ of the nonlinear
form is demonstrated.
Throughout the discussion, the
method of exposition is graphical for
convenience alone and not because it
is crucial to a conceptual view of control. It is intended that this graphical
approach will stimulate for the reader his
own way of thinking about control.
Assumptions

Four general assumptions about the
relationship between control costs and
benefits must be made. The first of
these is that the relationship goes
through the origin (i.e., through point
O, Exhibit 1) . This assumption implies
that there are no process cost savings
22

(PCS) without control costs (CC) or,
preferably, that process cost savings
available without control costs have already been realized.
A second assumption is that both
control costs and process cost savings
are positive. Graphically, this confines
relationships to the first quadrant of
the Cartesian coordinates.
The third assumption is that minimization of total costs (control costs
plus process costs) is an objective of
the decision maker. Graphically, this
confines the desirable range of the control relationship to points where control
costs are less than process cost savings
(the area between line OB and the
PCS axis in Exhibit 1) . Implicit in this
cost minimization assumption is that all
else is left unchanged (i.e., quality and
quantity of output).
The fourth assumption is that there

Eugene Chapter 1969, is an Instructor
in Business Administration at the
University of Pittsburgh. He is also
a Doctoral Candidate at the University of Oregon, Eugene, Ore., where
he received his B.S. and M.B.A. degrees. Mr. Littrell was the recipient
of an NAA Dissertation Grant -in -Aid
for 1969 -70.

is in fact an optimal level of control
costs, provided that the control relationship does pass through the area between OB and the PCS axis in Exhibit
1. That is, the control relationship is
expected to reflect decreasing returns
to indefinite intensification of control
measures, and thus there is a point or
some very small range of points at
which control costs are optimal. One
very real implication of this fourth assumption is that no control measures
are warranted when the appropriate relation is entirely above OB in Exhibit 1.
Decision Rules

The decision rule for selecting an
optimal level of control costs for a
given control procedure is dichotomous.
The first part of the rule is that total
process cost savings must be greater
than total control costs. The sense of
this portion of the rule is obvious in this
context, but again this is one of the
vital notions that may be clouded by
the intricacies of implementing a complex control procedure. The second part
of the rule is to continue increasing control costs so long as the marginal control costs are less than the marginal
process cost savings, and the optimal
level of control costs occurs just before
these two marginal quantities are equal.
There are two graphic interpretations
to this portion of the rule, as indicated
in Exhibit 2, where OC is the relation
for the given control procedure and OB
is a line with a slope of one. One interpretation of the marginal portion of
the rile is to maximize the distance
(within the area between OB and the
PCS axis) between OB and OC as
measured on a line orthogonal to OB,
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or line DE in Exhibit 2. At point E, the
difference between production cost savings and control costs is at a maximum,
and the control cost expenditures corresponding to E are read off at point F,
giving the optimal level for control
costs.
The second graphical interpretation of
the marginal test is to find the point
of tangency between OC and a line
parallel to OB, or line O'B'. This interpretation gives the same optimal
point, E, as does the previous one.
It should be noted that point G,
where total control costs equal total
production cost savings, is rejected as a
solution by the decision Wile, for obviously the decision maker is just as well
off at point O as he is at G. But again
it is relatively easy to lose sight of the
crucial superiority of point E compared
to point G as an optimal solution in
the course of implementing a control
procedure.
A decision rule for choosing one of
several alternate control devices or procedures is also possible. The first part
of the between- devices rule is to consider only those devices having relations
which, at one or more points, indicate
that the total process cost savings are
greater than the total control costs.
Graphically, this excludes from consideration those relations which do not
nun through the area between OB and
the PCS axis in Exhibit 3. For example, the control device whose relation
is OH would not be considered, while
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relations OI and OJ would be considered.
The second part of the between -devices rule is, for each relation, to find
the maximum difference between process cost savings and control costs and
then to select the control device whose
relation exhibits the largest of the maximum differences. This corresponds to
constructing lines KM and LN and
selecting the device whose corresponding relation OI specifies control costs
at level P.
Exhibit 3 is especially constructed to
demonstrate the failings of some other
possible decision rules. For example, if
the rule were to incur control costs so
long as those costs are less than process
cost savings, the device corresponding
to OJ would be selected. Control costs
equal to level S would be incurred with
the result being equivalent to spending
nothing at all on control costs. If the
rule were to select the relation having
the largest total process cost savings
(where marginal control costs equal
marginal process cost savings), the
wrong device (OJ) would still be selected. But although the control cost
level (T) is optimal, it is not as good
as using OI at level P.
Linear or Nonlinear Relationships
One possible general form of control
relations is linear, which is usually represented as:
CC = a + b(PCS)

where a is an arbitrary constant equal
to the CC axis intercept and where b
is an arbitrary constant equal to the
slope of the relation line. Since the
first assumption stated above is that the
relation goes through the origin, a is
zero, and the general form reduces to:
CC = b(PCS)
For purposes of analysis, there are
three possibilities. These correspond to
b (slope) greater than one, equal to
one, or less than one as presented in
Exhibit 4.
By applying the between - devices and
intensity decision rules, it is relatively
easy to demonstrate that the optimal
level of control costs for all possible
linear forms is either to spend nothing
on control or to spend infinitely much
on control.
If b is greater than one, then at no
point on the relation line are total process cost savings greater than total control costs, and thus the required decision is to spend nothing on control. If
b equals one, then at no point on the
relation line is there a difference between the two totals, and thus the indicated decision is to spend nothing
since no net benefits accrue. If b is less
than one, then the difference between
total process cost savings and control
costs is constantly increasing, and the
indicated decision is to spend everything
on controlling the process.
On the basis of this analysis, it ap-

23

pears quite reasonable to reject linear
forms as all or part of a conceptual view
of control cost and benefit relationships.
The polar solutions (nothing or everything) derived from the linear forms
are not consistent with the assumptions,
decision rules, or experience concerning
control relationships. Thus by elimination and demonstration (as in Exhibit
3) it is apparent that nonlinear rela-

tionships between control costs and
process cost savings form the only workable basis for viewing process controls.
Conclusion
A conceptual overview of the control
relationships is necessary and desirable
for keeping complex control procedures
in perspective. Second, control cost and
benefit relationships are highly likely to

be nonlinear. That is, assuming that a
control relationship is linear is likely to
produce suboptimal or inconsistent decisions. And finally, the characteristics
of nonlinear relationships and of the decision rules indicate that optimal levels
of control intensity are reached at lower
levels than might be expected intuitively or than might be indicated by
faulty decision rules.

THE BUSINESS ENVIRONMENT: HOW SHALL WE ACCOUNT FOR IT?
Continued from page 19
Implications for Accountants
The two examples cited above suggest that, where a shift occurs in the
incidence of costs from inside to outside
the business entity, the resulting costs
to be incurred by others should be
considered. This is necessary because
costs, like chickens, have a way of coming home to roost.
In a competitive economy such as
ours, there is often much to be gained
by shifting functions from one entity
to another which can perform them
more efficiently. But there is also a
tendency to shift them just to avoid the
incidence of costs. We need to be able
to distinguish between the two situations on the basis of reliable cost in24

formation. Some of the steps that we as
accountants need to take in order to
make such cost information available
are as follows:

Conclusion

1. Define the alternatives completely
in terms of their internal and external effects.
2. Cost the internal effects.
3. Determine the materiality of the
external effects.
4. If the external effects are material,
cost them.
5. On the basis of both internal and
external cost data, determine if there
is any net economic advantage to be
gained by the proposed course of
action.
6. If there is no net economic advantage, determine as accurately as possible the extent and permanence of

The concept suggested by this article
is not new. Businessmen do try to anticipate the external effects of their decisions, but somewhere in our economy
there is a slippage. Shifts are taking
place without our fully assessing their
costs. Private actions are sometimes
taken and public actions are sometimes
advocated which are at war with one
another. For this reason we must take
a closer look at those costs which we
would impose on our environment. We
are not immune to natural law. Our
survival in business as well as our survival as a species may depend on our
ability to interact with our environment.
How shall we account for it?

any temporary internal advantage to
be gained.
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Direct Costing
the Company's Aircraft
THE COMPANY -OWNED AIRPLANE PUTS THE MANAGEMENT
ACCOUNTANT INTO THE AVIATION BUSINESS
By Earl A. Rambow
"How much does it cost to operate an
airplane ?" This question drops like a
bombshell on the company accountant.
He has no idea as to what it costs
to operate an airplane—in fact, he
probably doesn't even know that the
company president is considering the
purchase of a plane. Now he asks his
questions. "What kind of plane? How
fast can it fly? How many passengers
will it carry? Is it pressurized? How
many engines (or to the non - informed,
motors) does it have ?" On and on and
on.
It's simple—once you get the facts.
This fact - getting is the tough part. So
let's start from there.
We decided to try the direct cost
approach to the problem, even before
any of the information was available,
and to separate the costs into four main
categories.

Chief Pilot
Runs the show — as to schedules,
okays the plane repairs, keeps the boss
happy ( and gets paid more) .
Captain
In charge of the airplane in flight.
Co -Pilot
Holds down the right hand side of
the plane, serves the drinks, does most
of the work (and gets less pay).
There are other things, too, related to
the crew: Salaries, FICA, FUI, SUI,
workmen's compensation insurance,
group life, health, major medical, uniforms, pensions, and travel expenses.
The boss was good enough to supply
names and pay of the pilots. We got
the other information from the pilots
and our insurance men.

Crew (labor)
We found that there are two types of
labor —those who fly the planes (pilots)
and those who keep 'em flying (ground crew). Here again we ran into complications. The pilots were on our payrolls
while maintenance was to be handled
by a contracting company. (This seems
to be the plan of operations for most
company planes.) The aircrew (pilots)
are usually classified into three separate
groups:
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Aircraft (planes)
Here we found the things come in
only two categories —(1) with propellers,
and (2) without propellers. More problems —only two categories, but look
at the multiples in each category. Single
engine, twin engine, pure jet, turbo jet,
pusher plane, etc.
The cost runs from a few thousand
to a few million. The suppliers' invoice
for the plane gave us our base cost, but
the bookkeeping department is still on
the ground. We found that the plane
cost is not always an outright purchase.
It is sometimes on a lease, with option
to buy; or, on a lease- rental plan, at an
hourly cost. So—we set up records to
keep track of the plane costs and maintenance costs. Oh yes, you pay for maintenance. Things like — scheduled maintenance inspections —these come up at
regular intervals of hours flown. Any part
that is slightly worn, or faulty, is replaced —and you pay for it. Tires wear
out, light bulbs get broken, oil lines
leak, paint gets scratched. "Everything's
got to be first class on this plane. ",

Extra Expense (non-scheduled)
Western Carolina Chapter 1959, is
Controller for Spartan Mills, Spartanburg, S.C. Mr. Ramboiv is a graduate
of the University of Georgia, Athens,
Ga. ivhere he earned his B.B.A. degree.

"You're getting it right. I said extras."
Things like landing fees, parking fees,
office help, refreshments, periodicals,
and other unexpected purchases that
don't fit into a normal classification.
'Engine changes are required at a specified number of operating hours. Many companies replace
the engines at less than required by regulations or
manufacturers' recommendations.
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Accounting Manual
This takes a lot of doing, but let's get
our accounting manual cleared up, and
in order. We'll need the following:
1. Balance sheet
1. Profit and loss statement
3. Plus an operating statement (in case
we don't want to fill the chief pilot
in on profits.)
BALANCE SHEET

I'll touch briefly on the balance sheet
and try to keep it simple:
Assets:
Cash
Accounts receivable
Prepaid expenses
Fixed assets
Reserve for depreciation/ amortization
Liabilities:
Accounts payable
Deferred income
Accrued liabilities
Owner's Equity
PROFIT AND LOSS STATEMENT

The profit and loss statement is
grouped for quick scrutiny as follows:
Income from company use
Income from outside use
Total income 2
OPERATING STATEMENT

Operating expenses:
Personnel
Air crew
Ground crew
Payroll taxes
Workmen's compensation
Group insurance
Pension plan
Pilot training
Pilot's travel expenses
Plane expenses:
Gas and oil
Repairs and inspections
Engine change
Supplies
Insurance —hull, frame, liability
Hangar rent
Landing fees, parking, tie down
Depreciation and Amortization
Non operating expenses:
Telephone
Dues and subscriptions
Office supplies and flight forms
Property taxes
Sales and use taxes
Audit fees
Office space
2

W charge at standard charter rates even to our
own company.
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Once we had the accounting system
down (and under control), we had to
get a flow of information into the accounting section. The key report was
the profit and loss statement; arranged
in the proper sequence to reflect the
income resulting from flight operations
and expenses incurred from people,
planes, and related causes. This statement, together with the operations statistics, would give an opportunity to
"see where we had been in the past,
and to plan our strategy for where we
are headed in the future."
Flight Log
The statistical report should be carefully designed to meet the needs of the
chief pilot, as well as company management. The source document is the flight
log. The small information sheet required by the Federal Aviation Agency
(FAA) is probably one of the most complete reports ever required by a business.
It contains all the information on the
following phases of flight:

Names of the crew involved
Time of engine start and stop (hours
and minutes)
Time of "liftoff" and "touchdown"
(hours and minutes)
Air -miles flown (straightline distance)
Passenger manifest — our own logs
show name of passenger and company to be billed.
In addition to the above, the pilot
must, at frequent intervals, record altitudes and certain performance information on the airplane's engines. Space is
also provided for pilot comments on any
aspect of the flight, or ground conditions.
We utilize this space for the pilot to
insert special notation of expenses incurred for passenger convenience, such
as food, refreshments, or ground transportation.
The statistical report is an integral
part of the financial package, and as
stated above, is taken from "flight log"
information. The information analyzes
Continued on /cage 36
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Accounting for the
Acquisition of Farm Produce
THE MANAGEMENT ACCOUNTANT ACTS AS A LIAISON BETWEEN FIELD AGRICULTURE,
CANNERY OPERATIONS, DATA PROCESSING AND MANAGEMENT
By Donald A. Henriques
Each year canners negotiate contracts
with growers for their produce, with
truckers for hauling and with owners
of receiving and weighing stations for
the use of their facility. Given the general uncertainty of product yields, negotiation patterns as reflected in contracts will change from year to year. The
price of certain produce will be influenced by state regulatory agencies
which establish minimum prices based
on supply and demand forecasts and
by industry-wide price and grading requirements that are established between
growers and canners who are willing to
commit to a price and grade for the
season.
To keep track of all the paperwork
that is generated, management accountants in the canning industry must be
set up to operate under the most unusual conditions. Communication links
must be established between field receiving stations and the plant, temporary seasonal employees must be hired
and trained at each location, and data
processing systems must be created to
expedite performance on each contract.
Exhibit 1 illustrates the paper flow
associated with the physical movement
of produce from the field station to
the processing plant. Data which originates at both the field station and the
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plant is sent to the finance office daily
for processing through the accounting
system.
Some of the activities connected with
produce acquisition with which the
management accountant is specifically
concerned are the following:
Multiple contract processing where
each contract is uniquely tailored
to the grower.
Payment percentage splits to various participants in the contract who
share in harvest earnings.
Untimely receipt of legal assign-

ments issued by various lending

4.

5.

6.

7.

8.
9.
Orange County Chapter (Oakland
East Bay 1965), is the Accounting
Supervisor for Growers /Haulers Administration Department, Hunt -Wesson Foods, Inc., Fullerton, Calif. Mr.
Henriques attended Westlake College
and is a graduate of La Salle Univer•
sity.

agencies to be applied to a grower
or receiving station landlord who
may or may not have negotiated a
contract with the canner at the time
of receipt.
Th e volition of the grower to deliver his produce although he is unwilling to sign a contract until a
firm price is established.
Advances to growers who may not
have negotiated a contract at the
time of request but intend to.
Voluminous receipt of weight certificates in a relatively short time
period. Each certificate needs careful treatment since it generally represents several hundreds of dollars
in value.
Compliance with state and other
regulations for reports concerning
quantity and quality of produce.
Reporting to managements of daily_
operations for use in planning.
The hiring of temporary personnel,
most of whom have no accounting
and administrative experience.

Reporting the Acquisition
of Produce
The basic information concerning
acquisition of produce is found in (1)
Growers' weight certificates: These represent the amounts and quality of produce delivered and sold by the grower
27

and act as his payment base; and (2)
Truckers' weight certificates: These represent weights of produce delivered to
the processing plant by the trucker and
act as his payment base.
These two primary documents originate at receiving and weighing stations
located in rural areas which are administratively serviced by a canner's field
representative, usually a resident of the
area. He may work out of his home or
from a regional field office. Generally,
he is an agricultural expert removed
from the highly disciplined, automated
reporting procedures generally followed
in modern cannery finance departments.
The resident field representative is instrumental in seeing that field reporting
meets minimum accounting requirements. Although he does not physically
prepare the data himself, he is responsible for its conditi6n through the training and supervising of the clerks who do
generate the documents. These clerks
are temporary, seasonal employees and
may be active for as little as only three
to four weeks. In most cases they must
reside in the area so that selectivity in
hiring is also limited. Due to this lack
of necessary administrative experience,
and given the large volume of data to
be processed in a short time span, the
process suffers from poor reliability of
information, incompleteness of documents and a need for timeliness in
reporting.
The field clerks work in the field
receiving stations, which often remain
open twenty-four hours a day, seven
days a week, during the peak of the harvest. The field stations are physically
situated close to the farmers who are
contracted to the canner. In this way,
each farmer can conveniently deliver his
produce to these stations where the
canner takes title. The functions performed at these stations are:
1. Grading, by state inspectors who impartially review the produce to determine the quality standards reflected in grading certificates.
2. Weighing, where the weigh master
certifies to the validity of the weight
of the load.
3. Administrative, where the field
clerks identify, record and summarize each load, and distribute the
documents according to procedures
established by the canner.
Because these areas are relatively remote, the establishment of a communication link with the cannery is diffi28

Exhibit 1
DATA PROCESSING ASSOCIATED WITH PRODUCE ACQUISITION
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cult and as a result, timely reporting
becomes a problem. Late reporting
causes underpayments, incomplete management reports and general difficulties
throughout the system. This is especially true in the administrative finance
office, which also employs seasonal personnel. Since additional efforts on the
part of the finance office are needed to
resolve these problems, schedules may
be delayed and payments missed.

The Computer Process
The method used to generate reports
is shown in Exhibit 2. It uses COBOL
programs together with decision rules
embodied in look -up tables. This minimizes re- programming efforts from year
to year. However, the design of the
system is flexible enough to follow the
changes during the season as well as
from year to year. Payment information,
codes, definitions and other similar data
are updated in the master files which

h.P.

tiv

control the processing of detail data.
Historical files provide the base for statistical information which can be made
available whenever needed.
Office Or ga n i za t i on
While it is usually a prerequisite to
carefully document any computerized

system, in this case it was also considered necessary to extend documentation
to all functional areas concerned (see
Exhibit 3) . It was found that clear and
up to date documentation will help in
quickly training not only administrative
personnel but also keypunch and computer operators in handling the system.
Regardless of how well this system
is designed, it will not work unless the
accounting department is capable of
working with a computerized process.
In order for the accounting department
to function properly within the framework of the system, specific functions
were allocated to each desk. Each desk,
MA NA G EM E NT AC CO U NTING /A PR IL 1 97 1

Exhibit 3
PROCEDURAL DOCUMENTATION
Field instruction
manual
•
•
•

Step by step instructions on data preparation
Exhibits of correctly prepared forms
Instruction for document distribution

Office procedures
•
•
•
•

Departmental objectives
Office schematic
Data flow charts
Detail job functions

Computer system
documentation
• Forms and record layouts defined
• Program explanations
• Description of the program logic

Keypunch manual

•
•
•

Card layouts
Keypunch instructions
Sample forms

Operator instructions
•
•
•
•

in turn, is integrated into the total administrative process. The office layout
was designed to conform with the data
flow, as shown in Exhibit 4.
In addition to carefully positioned,
functional desks, other tools are employed to achieve administrative precision and speed. Two examples are:
Visual displays through the office
to remind the office clerical staff of
control dates, account code structure, data flow, and time schedules.
A filing system based on numerics
and color codes which simplify the
disposing of voluminous payment
documents.
Operational Controls

To ensure that this information system remains functional, the following
types of operational controls are provided:
1.
2.
3.
4.

Time control
Error control
File control
System performance control
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C O N T R O L . Timing standards are
designed to avoid administrative backlogs. They fit into the daily cannery
production schedules and maintain harmony with the grower and trucker by:
TIME

1. Scheduled mail receipts from the
field.
2. Rigid inter - office mailing runs coordinated with accounting processing functions.
3. Timely batch balancing cycles,
which feed the raw data from the
field into the system.
4. Schedule control of batches to and
from the data processing center to
the accounting department.
The system is designed
to tran input errors, thereby assisting
the clerical processing function with
edit routines and diagnostics highlighting the data to be corrected. Batches
of weight certificates are controlled by
positive checks consisting of:
ERROR CONTROL.

1. Control totals
2. Arithmetic validitv

Run charts
Job stream
Tape control
Card control

3. Record counts
4. Basic logic
In the computer system, erroneous
batches are held in a recycle file and
listed on a report. This data from the
recycle file is not introduced into the
system, but stays on the recycle file
which acts as a receptacle for unreconciled data. Farther processing of these
transactions can occur onlv after corrections have been applied.
The system is designed
to accept only good data by means of
validity edits and checks against the
master file of grower and trucker contracts. Data validity checks concern
completeness of the record, contextual
acceptability as related to the contracts
on file and general validity and consistency of data. With the help of the
master files, the programs will, for example, diagnose incorrect reference to a
non - existent commodity, station or district; or a violation of logic such as
less than 100 percent payment distribution or lack of a valid contract.
FILE CONTROL.
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SYSTEM PE RFORMANCE CONT ROL. I n

Exhibit 4
OFFICE SCHEMATIC
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comprehensive system, methods must
be employed and procedures adhered to.
In order to accomplish this "system
performance control" effectively, the
accounting department issues reports
based on charts which monitor all mail
schedules, documents errors by category, and records all data processing
errors made in keypunching and operations.
Performance evaluation reporting to
management can be an extremely useful tool. If handled and taken constructively, it will eliminate many of the
frustrations in a computerized system.
It also tends to get all of management
"involved" and adds, in a general way,
to a better understanding of the entire
system.

Conclusion
1Z

Report
control

Secretarial
function
C; b

v �u
�

Correspondence
Supervisor

The administration of an agricultural
operation with its inherent ups and
downs demands flexibility in execution
which can be achieved only by well
planned procedures linked to a computer
system. A fully integrated, well- organized and disciplined system results in accurate and timely performance at the
lowest possible cost. By establishing
sound administrative techniques and an
automated, file - oriented approach, we
control the process which becomes An
effective working system. This allows
the management accountant to truly
act as a liaison between field agriculture (the growers and truckers), cannery operations, data processing and
management.

READERS REACT
Continued from page 8

c e i v i n g d o c u m e n t o r b y so m e e x e c u t i v e

approval, before payment, regardless of
temal auditing with an assurance that
the expenditure level. Application of
the sample is reliable and defensible.
statistical sampling techniques and evalSuch qualitative sampling techniques uation of risks involved can result in
can also be effectively utilized internally a qualitative approach to auditing which
by business concerns to maximize the supports the large dollar expenditures
productive output of clerical employees, and exposes the small volume bills to
thereby reducing costs of checking, a selected frequency of audit. Experiverifying, and comparing. Examples of ence with the frequency checked deareas where this would be effective are termines whether the sample is adequate
the accounts payable function and the for control.
settlement of claim losses.
Likewise, in the settlement of cusMany accounting departments require tomers' claims where field review and
that 100 percent of all vendors' bills be in -house investigation is involved, it is
audited and supported by either a re- possible to establish statistically the low-
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est risk dollar claim level which the
company will accept for field approval
without investigation. This results in
the elimination of costly follow -up and
correspondence.
Co- authors Ijiri and Kaplan of the
academic community should be encouraged to continue suggesting easily applied techniques of the type described
in the article to improve productivity
and reliability in the audit function.
Michael Teach
Manager- Accounting
Homestead Works
U. S. Steel Corporation
Pittsburgh, Pa.
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Enterprise Account System
for Agricultural Businesses
PRODUCTION COSTS FLOW FROM THE BASIC COST TO THE PRODUCTIVE ACTIVITY
AND ULTIMATELY TO THE COST CENTER
By Philip W. Ljungdahl
An enterprise account system is a group
of accounts which have been designed to
facilitate the accumulation of cost data
related to the productive activities and
cost centers of an agricultural business.
The enterprise accounts are the key to
effective cost control and may be used
in a single or double entry system which
utilizes either manual or electronic data
processing methods. They function in
much the same manner as subsidiary
ledger accounts. Consequently, the system may be implemented without making additional changes in the general
ledger accounts.
A typical account system for a farm
consisting of two cost centers (fields) is
illustrated in Exhibit 1. This system
utilizes a four -digit account code with
data accumulation by productive activity
and object classification for each cost
center. The significance of each digit in
the code is as follows:
Digit
1st
2nd
3rd
4th

Indicates
Production expense
Cost center (field or crop)
Productive activity
Object classification

All codes which end with zero (0)
are used as divisional devices and do not
represent actual accounts. In other
words, code 1100 represents the production expense division for cost center
number 1 and code 1110 represents the
MANAGEMENT ACCOUNTING /APRIL 1971

land preparation activity division for
cost center number 1. Actual costs related to a particular cost center and activity arc accumulated in the accounts
which have some number other than zero
as the last digit. Code 1111, for example,
represents an actual account which contains land preparation activity and labor
data for cost center number 1. Also the
third and fourth digits are used to represent the same activity and object classification for each cost center.
Source Documents
The geographic dispersion of most
agricultural businesses limits to a great
extent the ease with which many super-

Lubbock Area Chapter 1966, is Associate Professor of Accounting, Texas
A 6 M University, College Station,
Texas. Professor Ljungdahl, a CPA,
received his B.B.A. and M.S. degrees
from Texas A 6 1 University, Kingsville, Tex., and a Ph.D. degree from
the University of Texas, Austin, Tex.
He has contributed to various accounting journals.

visory and administrative functions may
be accomplished. In addition, these problems are hampered by the fact that most
employees perform many varied tasks
using individual items of machinery for
the benefit of more than one cost center.
These problems create a situation in
which most of the input data for cost
control must be provided by individual
employees. Unless source documents are
relatively simple, easy to understand, and
easy to prepare, problems of data control
and reliability are created.
LABOR USAGE

The labor usage record, Exhibit 2,
serves as the basic source document for
determining the cost center and activity
to be charged with employee labor
efforts. It may also serve as an employee
time card for pay purposes. To facilitate
accumulation of cost control data by
field and activity there are several vertical
columns on the record which should be
completed by the individual employee.
Field numbers normally are obtained
from signs located at the field and the
activity code may be obtained from the
preprinted activity legend which appears
on the record. At the end of the week,
the individual records are submitted to
the manager for completion of the
employer cost and distribution sections.
Employee gross pay plus the employer
cost factor provides total employer cost
(tire cost to be allocated to the enterprise accounts) . The employer cost
factor represents an hourly standard
31

Exhibit 1
ENTERPRISE ACCOUNT SYSTEM

Exhibit 2
LABO R USA GE RECORD
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1262 - Machinery Usage
1267 -Other Costs
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which reflects social security taxes, unemployment taxes, workman's compensation, insurance, housing allowances, and
any other benefits which the employer
provides the employee.
Allocations of the total employer cost
to the various cost centers and productive activities are made in the cost distribution section of the labor usage
record. Upon completion of the cost
distribution, posting to the enterprise
accounts becomes a simple task. At this
point, the problem of excessive postings
becomes apparent in cases where several
employees are involved. Under such conditions, summarization of labor usage
data in a labor journal provides a practical
means of data accumulation prior to
posting.
Th e labor usage journal, Exhibit 3,
reflects labor utilization for a single field.
Due to the number of field and activity
combinations which exist in large farm
operations, a separate labor usage journal
should be maintained for each cost
center. Labor usage journals prepared for

each cost center then provides management with a summarization of labor
usage for each field and activity on a
monthly and annual basis.
MACHINERY USAGE
Agriculture being a highly seasonal
industry, the agricultural businessman
finds that many items of machinery are
utilized on a very limited basis, and for
this reason the importance of machinery
usage data has been grossly overlooked.
Proper accumulation of usage data provides information required for planning
maclrinery use, controlling machinery
time devoted to specific activities, and
evaluating over- or underinvestment in
equipment.
Accumulation of machinery usage data
may be accomplished in a manner
similar to that used to accumulate labor
data. As before, the machinery operating
costs (fuel, lubricants, repairs, tires,
insurance, and depreciation) are charged
to a particular field or activity. These
costs will vary from farm to farm, and
MANAGEMENT ACCOUNTING /APRIL 1971

will consist of averages which can be
effectively applied in initiation of a cost
control system. Usually, standards developed from actual data for a particular
farm are more realistic and accurate than
those derived from an outside source.
However, as in any system which utilizes
standards, periodic review and evaluation represents an essential management
function.
Once cost standards for machinery
usage have been developed the allocation
problem closely resembles the labor
allocation process. The system is designed to accumulate usage data for each
field and activity through a usage record
for each item of machinery. A record is
attached to each item of machinery in
a weatherproof container so that different
employees who operate the same piece
of machinery can have ready access to
it.

As a practical matter, the machinery
usage record, Exhibit 4, is maintained on
a monthly basis. Usage data are entered
on the record by the operator at the end
of each day's operation. At the end of
the month, the completed records are
collected and sent to the office for cost
distribution. The rate used for cost
distribution is the standard for the
particular item of machinery.
Since several items of machinery are
normally used in the productive process
for any crop, a machinery usage journal
becomes an essential part of an efficient
cost control system. Design of the
journal closely resembles that for labor
and, similarly, separate journals are used
to accumulate costs for each field or cost
center.
Data in the machinery usage journal,
Exhibit 5, are derived from summaries
of the individual machinery records.
Observe that machinery usage hours for
each productive activity are divided into
two groups. These groups represent
tractor usage (indicated by the "T "
vertical columns) and other machine
usage (indicated by the "OM" vertical
columns) . Machine usage for the majority of farm activities involves use of a
tractor and some other item of machinery
on a simultaneous basis. Effective planning of machinery utilization in efforts
to determine optimum machinery investment and obtain efficiency in usage can
be accomplished only if tractor hours
and other machinery usages are separately
stated.
MATERIALS USAGE
Materials used in farm production
generally involve relatively few business
MANAGEMENT ACCOUNTING /APRIL 1971

Exhibit 3
LABOR USAGE JOURNAL
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transactions. Often these transactions
represent material acquisitions for several
fields and /or crops. As an example,
assume that a farmer purchases 50 tons
of fertilizer. At the time of purchase the
farmer has some awareness with regard
to the expected quantity to be applied to
each field. Nonetheless, the costs to be
charged to each field or crop are not
known until actual application occurs.
Since material purchases are made in
quantities sufficient for several fields it
is difficult to allocate material cost at the
time of acquisition.
Material usage data is accumulated
for each of the major material elements
(seed, fertilizer, and chemicals) through
use of a journal similar to that in Exhibit
6. Like the labor and machinery journals,
materials usage journals are maintained
for each field or cost center. Data in the
journal should include quantity and cost
of seed used, as well as the tvpe, quantity
and cost of fertilizer and chemicals.
Input data for materials usage is provided
by the employee who draws the material
from storage. T o facilitate such data
flow a log is provided at the storage
facility. Data contained in the log would
include date, type of material, quantity,
and field number. These records are sent

e,fo
to the office at the end of each month for
posting to the journals.
Enterprise Operating and
Analysis Statement
A summary of operating results for
each enterprise (field or cost center) is
prepared for management in order to
implement cost control. Such information is provided by an enterprise operating and analysis statement as shown in
Exhibit 7.
This statement consists of two sections. The first section, "Transferred
Out T o, " represents the output and
ultimate disposition of production. The
second section presents operating expense data. To simplify preparation of
the statement, the expense items are
made identical to the object classifications in the account system. The first
column, "Caption Total," represents
summary totals for each of th e major
groups of data in the statement. This
column simply provides an operating
summary and the contribution margin
for the enterprise. Column (2) shows
the total dollar amount of each item on
the statement. Total sales by source and
total expenses by object classification are
reflected in this column. Interestingly
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Exhibit 4
EQUIPMENT USAGE RECORD
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Exhibit 5
MACHINERY USAGE JOURNAL
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enough, the first two columns represent
a segmented income statement for the
cost center. Observe, however, that the
statement does not include costs for
general and administrative expenses or
interest. These items are purposely omit-

ted since they would lend little to an
analysis of productive activity.
"Total Units Output /Input" for each
item on the statement are shown in
column (3) . Total unit data are imperative to an analysis of production and

Exhibit 6
MATERIAL USAGE JOURNAL
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usage variations. It may be noted that
the quantities in this column do not
reflect the same basic unit. Lack of a
common measurable unit for many of
the inputs precludes any commonality
for total unit analysis. Data in this column are particularly useful in efforts to
plan future operations.
Column (4), "Units Output /Input
Per Acre," simply provides unit data on
a per acre basis. Since most farm managers use an acre as their basic frame of
reference, information in this column
can be very useful. Amounts in column
(4) are determined by dividing column
(3) by the number of acres planted. In
Exhibit 7, labor usage per acre of 4.84
hours was determined by dividing 387
hours (column 3) by 80 acres, the
number of acres planted as shown at the
top of the statement.
The sales value or cost of a single unit
of output or input is shown in column
(5) . These amounts are determined by
dividing total units (column 3) into
total dollar amounts for the particular
item (column 2) . Significantly, it should
be noted that data in column ( 5 ) represent average value or cost and do not
always reflect the actual rate. For
example, machinery usage cost in column (2) represents the total allocated

Exhibit 7
ENTERPRISE OPERATING AND ANALYSIS STATEMENT
Crop

Cotton

Acres Planted

80

(1)

(2)

Caption
Total
TRANSFERRED OUT TO:
Sales -Lint
Sales -Seed
Inventory
Total Transferred Out:
OPERATING EXPENSES:
Labor Usage
Machinery Usage
Land Usage
Seed Cost
Chemical Cost
Fer t ilizer
Harvesting
Other Costs
Total Operating
Expenses:
CONTRIBUTION TO PROFIT

Production Per Acre 600 l b . l i n t Year

Individual
Amount

$12,000.00
1,966.80
$13,966.80

$

8,890.75

787.10
1,517.25
2,400.00
360.00
344.00
390.40
2,916.00
176.00

(4)
Units
Output/
Input
Per Acre

(5)
Value Per
Output/
Input
Unit

48,000 l b .
83,200 l b .

600 l b .
1,040 l b .

$ 0.25 l b .
48.00 ton

131,200 lb.

1,640 lb.

(3)
Total
Units
Output/
Input

387 hr.
1,147 hr.
80 ac.
4,000 l b .
20 gal
6,400 l b .
1,944 cwt

4.84
14.34
1
50
.25
80
24.30

$ 2.034 hr.
1.328 hr.
30.000 ac.
.090 l b .
17.200 qal
.610 l b .
1.500 cwt

hr.
hr .
ac.
lb.
qal
lb.
cwt
1

(6)
Total
Value or
Cost Per
Acre

1
(7)

Cost Per
Produced
Unit

$150.000
24.960

$ 9.843
18.965
30.000
2.250
4.300
4.880
36.450
2.200

$ .01640
.03157
.05000
.00375
.00717
.00813
.06075
.00367

1 $111.888

$ .18481

$ 63.072

$ 5,106.05
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Field N

$174.960

1

Comments:
(1) Harvesting includes ginning cos ts. Stated on basis of
stripped cotton weight. L i n t and seed were 67.5 %.
(2) Required a repl an t.

1969

(3) Column 7 is related only to l i n t production.
(4) Diverted 40 acres.
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cost for all machinery usage: tractors,
Plows, planters, irrigation system, etc.
Since the cost of use per hour varies with
the particular item of machinery the cost
of a specific item cannot be determined
from the statement. As a result, column
( 5) represents an average hourly standard cost for all equipment use.
"Total Value or Cost Per Acre," column (6), results from multiplication of
column (4) "Units of Output /Input
Per Acre," by column (5), "Value of
Output /Input Per Unit." Column (6),
then, represents the total value of each
output item or cost of each input item
on a per acre basis. Since most farm
planning occurs on a per acre basis, per

acre costs and sales are particularly significant.
Column (7), "Cost Per Produced
Unit," reflects the cost of a specific input
item on a produced unit basis. These
amounts are determined by dividing
production per acre (units of output
found in the transferred -out section of
column 4), into the cost per acre of
each expense found in column (6). The
produced unit referred to in column (7)
should be that common to the crop being
produced; such as, cwt. for grain sorghums, pounds for cotton, bushels for
wheat, etc. In Exhibit 7, pounds of lint
were used as the productive unit since
most revenues are generated by lint

sales, even though the quantity of seed
produced greatly exceeded lint production.
Conclusion
Implementation of the Enterprise
Account System can be accomplished
without disruption of the normal accounting procedures. Since individual
employees provide input data and since
phvsical quantity and cost data for each
cost center is obtained, information is
developed for management which is not
only valuable as a means for implementing cost controls but serves also as a
basic element in efforts to plan future
operations.

DIRECT COSTING THE COMPANY'S AIRCRAFT
Continued from page 26
the total time the pilots are available
and scheduled for flight duty, compared
to the actual time spent in flights; also
the available time versus time actually
"sold." All of this information is given
on the current accounting period basis,
and the year -to -date basis.
Cost and Income per Passenger Mile

member, a large portion of the total cost
is in relatively fixed costs. Salaries, hangars, and depreciation are big, big chunks
of money.
The income is usually based on competitive charter rates existing in that
area of your operations. (Most twin engine, propeller driven, business type
aircraft, 5 -9 passenger, charter for about
$250 per in -flight hour; jets, of the
smaller business types, about $550.
The break -even chart is essential in
an operation where the company has a
unique piece of equipment, where competitive rates are not available and rental
rates must be established. Charts should
be constructed for each type plane and
for the business as a whole.

Two meaningful index figures have
also been developed: cost per passenger
mile flown and income per passenger
mile flown. These indices are easily calculated by dividing the total costs or the
total income by the total passenger miles
flown (number of passengers times air
miles). These are accumulated by total
number of flights, for the current period Record Retention
and year -to -date.
From personal experiences over a
The use of a "break- even" chart, Ex- period of vicars we have found it advishibit 1, has been found to be of tre- able to prepare and maintain for a period
mendous value in determining advance of at least three years a log of company
strategies for management.
personnel using the plane. It should conAn airplane sitting on the ground is tain the following:
about the most useless machine there is
—so management needs to know where 1. Name
the "break- even" line falls. Put into a 2. Date
different form: "How many hours must >. Aircraft type and serial number
we fly this month to break even." Re- 4. Purpose of trip
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5. Flight time and charges incurred
6. Cross reference to flight log number
This report will serve as useful information in audits with Federal and State
Tax Agencies.
Flight Charges
These are usually on an hourly basis
for actual air time. Ground waiting time
is not generally chargeable unless the
trip involves overnight stops. Overnight
charges include reimbursement for plane
crew's hotel and meal costs.
Flight Authorization
Usually the plane is available only to
key executives (top management) on
business- related flights. A written procedure or policy is a necessity in a wide based company. Flights involving customers, or even wives, often come under
the close scrutiny of tax agents. A written
policy will aid here also. Emergency
flights for employees, or employee dependents, are usually permitted as legitimate business expenses. "Free" flights
by government officials, or named celebrities are permitted only when there is
a real business connection. Pleasure use
of planes is not permitted except on a
personal charge basis.
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The Trend
Toward Automated
Capital Investment Decisions
FROM PURE INTUITION AND ZERO AUTOMATION
TO DECISION THEORY AND TOTAL AUTOMATION
By James C. Lampe
Any decision is capable of automation
if it can be reduced to the comparison
of measurable quantities. The capital
investment decision is no exception. If
the definition of the decision process is
restricted to the activities that take
place between the time all relevant data
is collected and the actual procedure
of either accepting or rejecting a given
investment alternative, then the decision
process can be conceptualized as consisting of two simple steps:

eliminated, the decision is definitely
capable of automation.
Relevant Variables and
Relative Desirability
The business world is not lacking of
methods for combining relevant variables related to a capital investment
alternative into a single quantity which
is then capable of comparison with similar quantities derived from other investment alternatives. There have been
literally hundreds of methods (or variations of methods) implemented by various decision makers. For purposes of au-

1. The combination of relevant variables
2. The determination of relative desirability
The narrow definition is certainly not
intended to de- emphasize the other aspects of the total capital budgeting
plan. The proposal origination, proposal definition, and estimation of relevant variables are all vital prerequisites
to the investment decision. Similarly,
control of expenditures and post -audit
procedures are certainly requirements
of a total program. The point is that
these procedures do not directly enter
into the actual investment decision.
More importantly, when all the procedures excepting the two listed above are
MANAGEMENT ACCOUNTING /APRIL 1971
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tomation, however, it is not important
which technique of combining variables
is chosen. Any or all of the combination
techniques could be programmed with
relative ease. What is of greater concern
is that virtually no users rely solely on
one capital budgeting technique.
Some adjustment, either explicit or
implicit, is made to the strict decision
criteria output by any single technique.
One reason for this is that capital investment analysis techniques are typically applied with a deterministic format— single value estimates of several
different variables are combined to arrive at a single value output indicating
the desirability of the investment. If
anything, the precision of the mathematics related to the investment analysis is misleading because of the cloud
of uncertainty surrounding the future
events related to alternative investment
opportunities. The circumstances of the
environment make the outcome of any
chosen technique very "iffy." For example, the net present value of an investment will be x dollars if sales are so
much per year, if the investment lasts
for so many years, if tax rates remain
unchanged, and so on.
Because of the uncertainty attached
to alternative investment opportunities,
most decision makers apply their own
risk adjustment on top of the results
37

from one or more formal analyses. This
situation is often stated as a reason for
doubting the feasibility of totally auto rhated capital investment decisions. It
is reasoned by many decision makers
that a computer is not capable of assessing the uncertainty surrounding the final
investment decision and as a result human judgment must be applied even if
the combination of variables is automated. Furthermore, the mathematical
combination of variables is only part of
the total decision process. It is also necessary to make a determination of the
relative desirability of alternative investment opportunities. Skeptics of automating the investment decision point
out that this is indeed a qualitative assessment requiring human experience
and judgment.
The automation of the capital investment decision, therefore, hinges
upon the quantification of both the uncertainty and the relative desirability of
investment alternatives. Furthermore,
the quantification imposes a significant
measurement problem —one which has
evaded an acceptable solution for a long
time.
First, due to the uncertainty of many
of the variables included in the analysis of alternative capital investment opportunities, it does not seem reasonable
to assume that there is only one possible outcome for each alternative. Instead, it is apparent that when there is
a range of potential outcomes for each
of several input variables, a distribution
of potential outcomes is also expected
to exist. Therefore, the risk inherent in
any given investment alternative can be
characterized by a distribution of potetial outcomes related to the investment. Half of the total measurement
problem is to estimate quantitatively the
risk distribution.
After the risk distribution is estimated it is also necessary to determine
the desirability of the investment alternative in light of the range of potential
outcomes and the environment in which
the decision is to be made. For example,
assume that a particular investment alternative on an overall basis appears
very attractive, but does include a small
chance of a substantial loss. Whether
the decision was being made for a large
established corporation or for a small
struggling proprietorship would definitely affect the investment decision.
The second half of the total risk analysis then is to quantify the effect of risk
in the context of the environment in
which the decision is to be made.
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Estimating the Risk Distribution
Several methods of estimating the risk
distribution are currently available to
the decision maker. Some of the techniques currently being employed include:
1.
Z.
3.
4.

Intuition
Assumed certainty
Decision tree analysis
Simulation

INTUITION AND ASSUMED
CERTAINTY

Intuition is probably the most often
utilized technique for estimating the
risk distribution. It is assumed that the
individual decision maker has the best
capabilities for estimating the risk distribution and no external quantification
should be attempted. A second technique is that of assumed certainty. Because of the information - handling limitations of the human mind, the analysis
is limited to only one assumed certain
outcome possibility. The assumption is
made onlv as a necessary procedural
simplification, not as a pretense that
the decision maker actually knows the
future with certainty.
DECISION TREE ANALYSIS

The decision tree approach to probabilistic analyses has been explained by
various authors. Although the procedure
required for, and the potential benefits
attainable from decision tree analyses

are well developed, it is necessary to
further examine the applicability of decision tree analyses to automated capital investment decision making.
The number of branches required in
a decision tree analysis is dependent on
two items —the number of variables to
be included in the analysis and the
number of estimates for each of the
variables. The actual number of alternative branches can be accurately computed by the formula E° where "E" is
the number of estimates for each variable and "n" is the number of variables
to be included in the analysis. This
geometric progression based on only
three estimates per variable can be illustrated as shown in Exhibit 1.
When several discrete probability distribution input values are present" for
each of several variables, it becomes too
tedious to calculate manually each of
the possible branch outcomes. Therefore, coin puterization of the decision
tree process is required. As might be expected, computer programs have been
developed which instruct the computer
to perform the calculation required for
each of the many possible branches of
the decision tree. In fact when the
number of branches becomes very large,
computer programs are also required to
summarize the results for the user.
For example, assume a discrete five
point probability distribution were to
be estimated for each of only ten different variables. The total number of decision tree branches required would be
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5'° or 9,765, 625. It is probably safe to
assume that no decision maker would
want to know the details of each and
every branch alternative. Instead, some
sort of a summarization would be required. One decision maker might request nothing more than a quartile
summary. Another individual might
ask for a graph of the outcome possibilities along with a measure of the mean
and standard deviation. Still another
might even ask for up to a one hundred
point summary distribution. It is inconceivable, however, that anyone would
want all of the points.
Because it is inconceivable that the
decision maker woulld want to know
about every branch, it appears reasonable to ask if every branch needs to be
computed. In investment alternatives
with many variables the number of
computations required continues upward in a geometric progression. Although the computing time (for even
the fastest of computers) is increased,
the total time requirement is not a significant barrier. The major problem is
storage rather than computation. It
would be impossible to store the large
number of branch alternatives within
any computer's central memory. Some
pre - defined method of summarization is
required because of hardware limitations
as well as the lack of human need for
knowing the results of every possible
combination of input factors.
MONTE CARLO SIMULATION

The technique of simulation does
exactly what has been suggested in the
preceding paragraph. The procedure
implemented is merely to compute
some (a sufficient number) of the
branch paths rather than all of them.
Because the Monte Carlo type simulation computes purely random (at least
pseudo- random) selections of the total
possible number of branches, it is possible to estimate statistically some characteristics of the total population of factor
combinations with reasonable confidence that a summarization of the simulation would not differ significantly
from a summary of the more detailed
decision tree approach to the same capital investment alternative. The degree
of confidence would, of course, vary
with the number of simulation iterations (size of the random sample) performed.

Application to Automated
Decisions
Although intuition must be elimiMANAGEMENT ACCOUNTING /APRIL 1971

nated, any one of the other three techniques could be applied to estimate the
risk distribution for an automated investment decision. The assumed certainty approach actually results in a one
point distribution, however, and cannot be considered for that reason.
In a comparison between the decision
tree and simulation approaches, the
simulation approach to the estimation
of the risk distribution would be preferable in the great majority of capital
budgeting applications. If a sufficiently
large number of random iterations are
performed, the difference in summary
output from a sample simulation, as
compared with that of a total decision
tree approach, would be negligible. Furthermore, the simulation approach is
much more economical for two reasons.
First, the simulation is merely a random
sample subset of the total decision tree
analysis and requires only a fraction of
the computer time and (more importantly) storage. The second economy
reason results from the fact that general
simulation programs are available which
are directly applicable to the great majority of capital investment alternatives.
The availability of a general program
which can be applied to many different
situations greatly reduces the cost of
obtaining probabilistic analyses.

gested as one technique of risk adjustment. In this technique, the decision
maker would adjust conservatively one
or all of the variables in an analysis in
order to account for the risk. As an illustration, if the purchase of a machine
was expected to save approximately
$10,000 annually, the incremental cash
flow entered into the analysis would be
something less than $10,000 based on
the decision maker's analysis of the risk
profile.

Adjusting for the
Risk Distribution

EXPECTED UTILITY

Once the risk distribution attached to
a capital investment alternative has been
estimated, it is necessary to adjust the
investment decision based on the estimated risk. As with the actual distribution estimate, a number of different
techniques have been suggested as to
how the risk adjustment should be
made. For purposes of this discussion,
three separate approaches will be discussed:
1. Intuition
2. Expected value
3. Expected utility
INTUITION

just as intuition was used in estimating the risk distribution, it can also be
used to adjust for the risk distribution.
It is assumed that the decision maker's
judgment and experience will lead him
to the correct decision.
It is also common to attempt some
interaction between the decision maker's
intuition and quantitative techniques.
For example, conservative adjusting of
the determining variables has been sug-

EXPECTED VALUE

Expected value is probably the most
commonly suggested technique for decision purposes. The procedure implemented in computing expected value is
to combine all of the potential outcomes
in order to arrive at a weighted average
of the distribution. No more or less attention is given extreme values in the
range of possible outcomes than that
indicated by the probability of occurrence. The rationale behind this approach is the law of large numbers. In
the long run when many repeated investment decisions are made, the total
return should approximate the sum of
the means of the many individual distributions. Therefore, it is argued that
the best decision rule for the long run
is to maximize expected monetary value.

The expected monetary value criterion cannot be disputed in the long run.
However, in the short run, the expected
value criterion may well be highly undesirable. An investment which is indicated to be beneficial in the long run
(many repetitions of similar investments over an extended period of time)
could be very detrimental in the short
run (immediate effects of a one time
investment). Accordingly, many investors have expressed uneasiness with the
expected value criterion. Another technique which has been developed to formally include the decision maker's
short run uneasiness with the risks involved is that of a cardinal utility theory.
Cardinal utility theory is based on
the assumption that a consistent risk
attitude held by an individual decision
maker can be measured and quantified
on a cardinal scale. The measured risk
attitude not only could, but should include special treatment of extreme
values in a risk distribution which could
have a very consequential effect on the
short run environment. The risk attitude
of an individual is referred to as a utility
function or preference function and
39

Exhibit 2
DECISION TREE APPROACH TO RISK DISTRIBUTION

PURELY INTUITIVE ANALYSIS

The purely intuitive technique leaves
the decision entirely up to you. You take
the data given you above, apply your
experience and judgment in an intuitive analysis of the investment, and arrive at a decision. The mental process
which you apply includes an estimate
of the amount of annual return, the life
expectancy of the investment, a calculation of the amount of future return,
and a comparison of the expected future
returns with the initial outlay of $1000.
You may also attempt to assess the effect
that changes in the two variables would
have on the total estimated return and
determine how the return will affect the
40
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.15
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1.00

$

The risk distribution estimated by the decision tree can be
restated in terms of increasing dollar return in order to be read
more easily and analyzed by the decision maker.
Cumulative
Dollar return
Net return
Probability
probability
200
400
600
800
1200
1600
2400
3200

-800
-600
-400
-200
200
600
1400
2200

company's assets and earnings. Other
factors entering into the decision might
include your assessment of current and
future alternative uses of the $1000 as
well as the consequences of your action
if the results are less than expected.
Even in this very simple example,
the capability of the human mind as a
processor of information is being tested.
It is not at all difficult to see why a decision maker would like at least some of
the process quantified extemally. This
would probably save time and result in
more consistent decision making. At the
very least, an external computation of
the net return would be possible.
DETERMINISTIC ANALYSIS

A deterministic quantification of the
investment alternative requires that you
first select one quantitative estimate for
each of the determining variables. Assume that you estimate a most likely

.09
.12
.15
.15
.20
.08
.15
.06

.09
.21
.36
.51
.71
.79
.94
1.00

return of $200 per year for six years
from the $1000 investment. Ignoring
taxes and without discounting for the
time value of money, the model would
tell
that a $1,200 return
result
from the $1000 investment. The $1,200
is not certain, however. You must still
apply your judgment and experience intuitively to compensate for the chance
that the annual return may be more or
less than $200 and that the project may
last more than or less than six years.
You are also required to determine the
relative desirability of the project compared to alternative uses of the investment capital.
The deterministic analysis presented
above is admittedly quite simplified. A
computation of the payback period
and /or discounted net present value
would certainly be possible and would
provide additional information. It would
not, however, eliminate your need to
will

A short hypothetical example should
serve to clarify the techniques discussed
above and to further emphasize the
ability to quantify the decision process.
Assume that you are faced with an investment alternative which requires an
initial outlay of $1000. The investment
will return a variable amount of cash
per year for an uncertain future time
period.

.5

Probability

you

Illustrative Examples

$200
$400

eats

Application to Automated
Decisions
It is apparent that either the expected
value or the expected utility criterion
could be applied to the automated capital investment decision. What might be
less obvious is that an intuitive risk adjustment technique could be utilized
with a formal risk distribution analysis.
For example, a risk distribution arrived
at by simulation could be analyzed intuitively and a decision made based on
the intuitive analysis. The result is a
partially automated decision. If an expected value or expected utility criterion were applied to the simulation results, a totally automated decision would
be made.

3

=

.3

$X00

=

Dollars

$

once it has been quantified can be used
to compute the relative degree of usefulness or desirability of potential investments to the individual decision
maker. Each of the potential monetary
outcomes included in the risk distribution attached to the investment under
analysis would be converted into a
"utile" measure which indicates the desirability of that outcome to the decision maker in the current environment.
The expected utility decision rule then
serves to maximize utility just as expected value serves to maximize discounted cash flows.
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Exhibit 3
THE UTILITY FUNCTION

100
75
50

PROBABILISTIC ANALYSIS

Annual return
$100 = .3
200 = .5
400 = .2

Life expectancy
2 years = .3
6 years = .4
8 years = .3

With this data, a probability distribution of outcomes can be calculated.
Although several different probabilistic
analysis techniques are possible, it really
makes no difference which is used when
the problem is as limited as the one
under review. A decision tree approach
is illustrated in Exhibit 2.
Now you have much more information to work with, but the final decision
is still your responsibility. It is still necessary for you to apply your judgment
concerning the net utility (or distitility)
of the potential gains and losses. Although there is a chance for a very good
return, there is also a probability of
.51 that you will experience a net loss
of $200 or more. Whether the investment opportunity is accepted or rejected
depends on your determination of the
desirability of the different potential
outcomes. In fact, the quantification of
the relative desirability is the only step
left in order to arrive at the total automation of the decision process.
DECISION THEORY ANALYSIS

In the fully automated decision theory model the decision would be made
by the model without any human intervention. For example purposes, assume that you have decided to implement both the expected value and expected utility criteria.
MANAGEMENT ACCOUNTING /APRIL 1971
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$

Assume further, that you have made
subjective evaluations concerning the
factors that will subsequently determine
the final outcome of the investment.
The most pessimistic annual return
would be around $100, but it could be
as much as $400 per year if everything
went perfectly. If technology changes
very rapidly, the project may last for
only a couple of years, but also could
extend for as much as eight years. After
a further evaluation of the variables has
been made, assume that the following
probabilities were assigned to the variable outcomes:

Utility value

Probability

Expected
utility value

-75
-50
-25
-10
10
25
45
70

.09
.12
.15
.15
.20
.08
.15
.06
1.00

-6.75
-6.00
-3.75
-1.50
2.00
2.00
6.75
4.20
-3.05

-800
-600
-400
-200
200
600
1400
2600

The expected monetary value analysis
would be computed as follows:
Net
return
-8 00
-600
-4 00
-2 00
200
600
1400
2200

Probability
.09
.12
.15
.15
.20
.08
.15
.06
1.00

Expected
value
-72
-72
-6 0
-30
40
48
210
132
$196
$

estimate intuitively the risk distribution
as long as a deterministic approach was
used. It is still easy to see why it might
be desirable to have even more of the
decision process quantified. The next
logical extension appears to be the estimation of different potential outcomes.

The decision has been made to enter
the investment because a positive expected net value of $196 has been computed. If several different alternatives
were being considered, the decision
would be made that the one with the
highest expected monetary value is the
best.

In order to perform the expected
utility analysis, assume that you, like
most businessmen, have tendencies toward risk aversion with a measured utility function as shown in Exhibit 3.
Once the risk distribution pertaining
to the investment and the attitude toward risk which is held by the individual decision maker are known, the investment decision is purely perfunetor-,.
Using the measured utility curve, each
potential monetary outcome would be
converted to a utile equivalent and multiplied by the probability of its occurrence. Using the data from the previous
example, the expected utility value
would be computed as shown in Exhibit
3.
Once again, the decision model has
made the decision. The investment
should not be accepted because there is
a negative net expected utility attached
to the investment. If several different
41

alternatives were being considered, the
"best" investment would be that one
with the highest positive expected utility value and all alternatives with negative expected utility could be avoided
completely.
Degrees of Automation
The quantification possible in the
previous example can be generalized to
nearly all capital investment decisions
regardless of the complexity involved. If
we view the four methods with respect
to whether or not they are automated,
a simple yes or no is no longer sufficient.
Instead, it is necessary to recognize relative degrees of automation on a continuum of possible techniques.
Even though the previous discussions
are not exhaustive, a number of different degrees of automation can be described:
1. Purely intuitive —no formal analysis at all. The human decision maker
must perform mathematics, estimate
risk, and adjust for the risk.
2. Deterministic analysis —a quantitative combination of the variables
without any formal estimate of the
risk distribution or any adjustment
for it. Although the basic mathematics have been performed, the
human decision maker must estimate and adjust for the risk element.
3. Probabilistic analysis —a quantitative combination of the variables
which formally estimates the risk
distribution. The human interven-
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Exhibit 4
THE AUTOMATION CONTINUUM
DEGREE:

ZERO
AUTOMATION

I
TECHNIQUE:

PURE
INTUITION

PARTIAL AND
INCREASING AUTOMATION
i

i

DETERMINISTIC

tion required is merely that of intuitively adjusting for the risk estimate.
Decision theory analysis —this quantitative technique performs all the
necessary functions — mathematics
of combination, estimation of risk,
and adjustment for the estimated
risk. No human intervention is required once the data has been entered into the model.
On a continuum, these four general
techniques would appear somewhat as
shown in Exhibit 4. It is likely that
most actual decisions currently being
made are in the lower reaches of the
continuum. The recent literature in the
field, however, is concentrating upon
the upper reaches. A natural question
which seems to follow concerns whether
or not the automated techniques are
actually "better" decision makers. There
is little doubt that the capital investment decision can be automated. However, there is a substantial doubt that
the automation will be completely beneficial. It should also be noted that the
further one progresses on the continuum, the greater the need for com-

PROBABILISTIC

TOTAL
AUTOMATION
I

DECISION
THEORY

putational assistance. This assistance is
more than amply supplied by the high
speed, large storage capacity computers
now available.
Conclusion
There is no doubt that all of the
techniques discussed above can be quantified and programmed. The question to
be raised is whether or not we currently
possess sufficient understanding of the
risk assessment process in order to quantify what has previously been considered
unquantifiable. Serious doubts are cast
whenever situations arise such as that
indicated in the example. For instance,
two methods of total automation were
demonstrated — expected monetary value
and expected utility value. The expected
value theory indicated acceptance of the
investment opportunity and the expected
utility theory indicated that the project
should be rejected. It is still theoretically
possible, therefore, for ten different
decision techniques, in all degrees of
automation, to be applied to ten different investment alternatives and have ten
conflicting decisions as to which investment alternative is "best."
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Linear Programming
in
Capital Budgeting
THE POSSIBILITIES FOR CAPITAL BUDGETING
THROUGH SENSITIVITY ANALYSIS OF LP MODELS ARE VIRTUALLY UNLIMITED
By Ray H. Garrison

margin subject to the various capital

The uses of linear programming (LP)
and other quantitative tools in the decision making process have already been
adequately described by others., The
purpose of this article, therefore, is to
expand on the subject so as to include
some consideration of the use of LP
in the ven, critical area of capital budgeting.
This point can be shown quite effectively by means of a case example.
Water Sports, Inc., a hypothetical company, is the producer of three items of
water sports equipment: surf boards,
tow boards, and flying saucers. The firm
has a multi - process manufacturing operation, with five production processes as
shown in Exhibit 1. It has set prices on
its products so as to yield contribution
margins (sales less variable production
costs) of $10, $9, and $8 for surf boards,
tow boards, and saucers, respectively.
In order to make optimum use of
available machine capacity, linear programming is used to set production
schedules. The object, of course, is to
determine the optimal product mix
which maximizes the total contribution

1. In other words, the total number of
hours required for any given operation
(with the optimal product mix) must
be less than the total number of hours
available for the particular machine used
in that operation. Equations 1 through
6 are of the conventional LP form and
contain all of the data required.

' S e e R o n a ld V . H a r t le y , " L i n e a r P r o gr a m m in g:
S o m e Im p lic a t io n s fo r M a n a ge m e n t A c c o u n t i n g, "
MANAGEM ENT
A C C O U N T I N G , N o ve m b e r , 1 9 6 9 , p.
48 -5 1. Also see F lo y d W . W in d a l, " L i n e a r P r o g r a m m i n g : So lu t io n , In t e r p r et a t io n , an d S e n s it ivit y
An aly s is " F in a n c ia l E x e c u t ive, S e p t e m b e r , 1 9 8 9 ,
p . 4 0 -5 0 a n d A lf r e d R a p p a p o r t , " Se n sit ivity An a ly sis in � e e is io n M a ki n g , " Ac c o u nt in g Re vie w ,
Ju ly , 1 9 0 7 , p . 441 -4513.
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equipment constraints shown in Exhibit

Maximize:
(1) Z -10X1+9X2 +8X3
Subject to:
(2) 0.4X1+0.3X2+0.3X3
(3) 0.8X1 +0.4X2 +0.6X3

5 825
< 1,344

. s
f
RAY H. GARRISON
Salt Lake City Chapter 1967, is
Associate Professor of Ac co un ting at
Brigham Young University, Provo,
Utah. Dr. Ga rrison, a CPA, received
hi s B.S. a n d M . S . d e g re e s fr o m
Brigham Young University, and his
D.B.A. degree from Indiana University.

(4)
0.4X2
<_
(5) 0.2X, +0.2X2 +0.2X3
<_
(6) 0.06X1+0.1X2+0.05X3 _<

340
430
150

By use of a FORTRAN program_ for
simplex LP, we find the optimal solution to yield a total contribution margin
of $19,730, as shown in Table 1, with
a production of 2,150 units each month.
All three products are included in the
production mix, and although the cutting and assembly operations both show
some idle machine time, the other operations are at full capacity.

Example 1
Let us assume that Water Sports,
Inc., is now producing at the optimal
level for each of the three products. As
part of their ongoing effort to improve
profitabilitv, management has just taken
under consideration a proposal to add
a fourth packing machine to the packing operation. Three machines are already in use, ea ch wi th a 50 -hour
monthly capacity.
THE TRADITIONAL SOLUTION
After a careful review, management
has decided to reject the purchase proposal for two reasons. First, operating
specifications show that the new machine being proposed is identical in all
2All c o m p u t a t io n s w e r e p e r f o r m e d w it h t h e u s e o f
a c o m p u t e r . T h e in p u t w a s v a r ie d as d isc u s se d in
th is ar t ic le .
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Product

Cut ti ng

Shaping

X1 Surf boards
X 2 T ow boards
X3 Flying saucers

0.4 hrs.
0.3 hrs.
0.3 hrs.

0.8 hrs.
0.4 hrs.
0.6 hrs.

Operation
Assembly

0.4 hrs.

0.2 hrs.
0.2 hrs.
0.2 hrs.

0.06 hrs.
0.10 hrs.
0.05 hrs.

825

1,344

340

430

150

Variable labor and OH
rate per machine hour

$2.40

$3. 40

$2.40

$2.50

$2.00

Exhibit 2
PER UNIT REDUCTION IN MACHINING TIME AND OPERATING
COSTS- SHAPING OPERATIONS

0.4 hrs.
0.1 hrs.
0.3 hrs.

$3.40
$3.40
$3.40

$1.36
. 34
$1.02

x
x
x

=

0.4 hrs.
0.3 hrs.
0.3 hrs.

Per unit
cost
savings

$

0.8 hrs.
0.4 hrs.
0.6 hrs.

Labor and
OH cost
(Exhi bi t 1)

=

X , Surf boards
T ow boards
X3 Flying saucers

X2

Per unit
reduct ion in
machine time

=

Product

Machining time
Old machine
New
(Exhi bi t 1)
machine

Exhibit 3
CONSIDERATION TO BUY THREE NEW SHAPING MACHINES IN
EXAMPLE 2

X t Surf boards
X2 T ow boards
X3 Flying saucers

1, 120
850
180
2,150

x
x
x

T otal
cost
savings

$1. 36
$ . 34
$1. 02

$1,523.20
289.00
183.60
$1,995.80

=

Product

Per unit
cost savings
(Exhi bi t 2)

Units
produced

=

Present value of $23,949.60 ( $1,995.80 x 12) at 20 percent for 8 Years
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Packing

Total machine hours
available per month

(6a) 0.06X, +0.1X2 +0.05X:, <_ 200

=

Cost of three new machines at $35,000 each

91, 895

$105, 000

Reject Proposal

Exhibit 4
INCREAS E IN P RO FIT S RE SU LT IN G F RO M C HA NG E IN PR O D UC T

MIX IN EXAMPLE 2
Change in
units
produced

x
x

cers toward the other two products,
thereby yielding greater total profits on
the same total output (2,150 units).
THE ROLE OF SHADOW PRICES

If management had had access to the
original LP optimal solution in Table 1,
the Table 2 results could have been pre-

=

$11.36
9. 34

9.02

=

x

=

680
(500)
(180)
-0-

Net change

$

X1 Surf boards
X 2 T ow boards
X3 Flyingsaucers

U ni t
cont r i but i on
margin

$

Table 2 gives the optimal solution to
our revised LP model. In comparing
Table 2 with Table 1 we note that
contrary to our expectations, purchase
of the new machine will add to the
profitability of the companv, with
profits increasing from the original
$19,730 to $20,290 per month.
In making the earlier decision to reject purchase of the new machine, management considered the two factors most
often considered in capital budgeting
decisions, i.e., potential cost reduction
and potential increase in output. The
thing which they did not consider (and,
without LP, thev had no wav of considering) was the potential impact of
the new machine on the mix of the
company's output. In this case, it is the
latter factor which our LP model has
analyzed and quantified in Table 2.
Note that addition of the new machine
has caused the optimal mix to shift away
from the lower contribution flying sau-

Painting

=

In order to be certain that the decision to reject the purchase proposal
is correct we shall run a sensitivity analysis with our LP model. In order to do
this we need change only one parameter
in the model of NVater Sports, Inc.,
which we have already constructed. This
parameter is the capacity constraint
shown in equation (6), which is the
equation representing the packing operation. If the new machine is purchased
the capacity will increase from 150 to
200, and our equation wi l l become.

PRODUCTION PROCESSES AND PRODUCTION MACHINING TIME

$

THE LP SOLUTION

Exhibit 1

=

respects to those now in use. No economies, therefore, in terms of reduction
of production costs could be expected
in operating the new machine. And
second, upon review of capacity utilization in the separate operations in the
plant, it has become obvious to management that adding another machine
to the packing operation will not result in increased production. The reason, of course, is that two of the operations preceding the packing operation
(shaping and painting) are already at
full capacity (see Table 1). Therefore,
a dozen new machines could be added
to the packing operation and there
would still be no chance of increased
production because of the bottlenecks in
the preceding operations.
In view of these factors, purchase of
the new machine would seem at best
to be ill - advised.

$7,724.80
(4,670.00)
(1,623.60)
$1, 431. 20

dieted. Note in Table 1 that the shadow
price of the packing operation is very
high in relation to the shadow prices of
the shaping and painting operations.
The shadow prices (sometimes called
"implicit" or "Imputed" values) indicate the impact'on profits of an increase
or decrease in one unit of capacity in
MANAGEMENT ACCOUNTING /APRIL 1971

Table 1
ORIGINAL PRODUCTION CHARACTERISTICS
OPTIMAL SOLUTION
Total
units

Units produced
Tow
Surf
boards
boards

Flying
saucers

2,150

933.3

663.3

533.3

Shaping

Operation
Assembly

None

74.6 hrs

Total contribution margin
$19,730

Cutting

$7.49

None

None

$5.00

$49,99

—

Shadow price

86.6 hrs

Packing

—

Hours of idle
capacity

Painting

Table 2
ADDITIONAL MACHINE IN PACKING OPERATION
OPTIMAL SOLUTION
Total
units

Units produced
Surf
Tow
boards
boards

2,150

1,120

850

180

Cutting

Shaping

Operation
Assembly

Painting

Packing

68.0 hrs

None

None

None

38.8 hrs

$9.99

$7.49

$10.00

$20,290

Hours of idle
capacity

—

Shadow price

Flying
saucers

—

Total contribution margin

Table 3
THREE NEW MACHINES IN SHAPING OPERATION
OPTIMAL SOLUTION
Units produced
Surf
Tow
boards
boards

Total contribution margin

Total
units

$23,717

2,150

1,800

350

Cutting

Shaping

Operation
Assembly

Painting

Packing

200 hrs.

None

57 hrs.

$20.20

-0-

(Shadow price
$0.32)

$16.40

those operations where present capacity
is being fully utilized. The relatively
high shadow price in the packing operation indicates that that operation is very
much more of a bottleneck to increased
profitability than either of the other two
fully utilized operations.
By adding another machine to the
packing operation we increased capacity
by 50 machine hours. Note from Table
2 however, that 38.8 hours of this capacity will not be used. The 11.2 hours
utilized (50.0 -38.8) times the $49.99
shadow price equals the $ 560 increase
1
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—

Shadow price

519 hrs.

—

None

—

Hours of idle
capacity

Flying
saucers

in contribution margin ($20,290 —$19,730) that will be realized each month
if the new packing machine is acquired.
The point, of course, is that by use
of LP models and sensitivity analysis
managers have much more powerful
tools than are generally now in use to
assist in the capital budgeting decision.
Example 2

To lend further emphasis to the point
we have just made let us consider the
data one step further. Referring again
to Table 2, we can see that even though

we have changed the mix of our production the shaping operation is still at
full capacity and, at $9.99, has the second highest shadow price.
Let us assume that a new shaping
machine has cone onto the market that
is considerably more efficient than the
machines now being used. If three of
the new machines can be purchased to
replace those now in operation, the per
unit machining time and operating cost
in the shaping operation can be reduced
as shown in Exhibit 2.
Using the traditional capital budgeting approach we come up with a total
cost savings of $1,995.80 per month if
the new machines are purchased, as
shown in Exhibit 3. Assuming that the
machines cost $35,000 each, that they
have a life of 8 years, and that the company desires 20 percent time - adjusted
rate of return on all investments, we
would be required to reject the purchase
proposal.
THE LP SOLUTION

Again the traditional approach has
led us to overlook some critical factors
that become readily apparent with an
LP sensitivity analvsis. Adjusting equation (1) to reflect the reduced operating
cost (and thereby greater contribution
margin per unit), and adjusting equation (3) to reflect the changed production constraints in the shaping operation, we have:
(la) Z = 11.36X, +9.34X2 +9.02X;,
(3a) 0.4X 1 +0.3X 2 +03X;, S 1,344
Table 3 presents the optimal solution to the new LP model. The change
in production constraints is such that
product X„ (flying saucers) now drops
out of the mix entirely, with the total
contribution margin increase between
Table 2 and Table 3 being $3,427
($23,717 - 20,290). Since we have alreadv determined that $1,995.80 of any
increase in profits will be due to
decreased operating costs, the remaining
$1,431.20 increase must be due to
change in product mix, as shown in
Exhibit 4.
If we include the mix factor along
with the cost reduction factor in our
capital budgeting analysis, purchase of
the three new machines becomes very
desirable. The present value of $41,124
($3,427 x 12) at 20 percent for 8 years
is equal to $157,793. The cost of
three new machines at $35,000 each
is equal to $105,000. Therefore they
would accept the proposal.
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FURTHER LP USES

The LP sensitivity analysis data contained in Table 3 gives us additional,
very vital information to use in our
capital budgeting decisions. In comparing Table 3 with Table 2, it becomes
apparent that the idle capacity in the
packing operation has increased from
38.8 hours to 57 hours as a result
of the introduction of new, more
efficient machines in the shaping operation.
This increase is very significant in
that it tells us that if the company
purchases the new machines for the
shaping operation it will not be necessary to purchase the new packing
machine contemplated earlier. The
reason at the time was to add 50 hours
of capacity to the packing operation.
Although this seemed a wise move givers
the facts available, we can now see that
these additional hours of capacity will
not be needed. For instance, even without the new packing machine the packing operation will have 7 hours (57— 50)
of idle capacity if the new machines are
purchased for the shaping operation.
Our strategy, therefore, in budgeting
capital funds should be to first acquire
the new shaping machines. If sufficient
funds are not available for this purpose,
then we should consider acquiring another packing machine. Purchase of

machines in both operations, however,
would be a waste of money. This
example shows very well how LP models
assist managers in capital budgeting situations where the dynamics of multi process operations are involved.
Example 3
As a final consideration, let us assume
that Water Sports, Inc., cannot eliminate flying saucers completely from
production even though Table 3 suggests that such elimination is desirable.
That is, there are firm commitments
with marketing outlets that call for a
certain number of flying saucers to be
delivered in order for the outlets to
have a full range of items available for
customers. Let us assume that existing
commitments would require that at least
100 flying saucers be produced each
month. Under these circumstances are
the new shaping machines still desirable?
In this case, to obtain the answer we
need only to refer again to Table 3. The
shadow price' given there for flying
saucers is $0.32 per unit. This means
that for every flying saucer entered into
production the total contribution margin
'In some cases the minimum production required
may fall out of the boundaries of the area of indifference of the shadow price ( i.e., the area or
range within which the shadow price is valid). If
the area of indifference is not known the LP model
should be adjusted for the new constraint.

given in the optimal solution will be
reduced by $0.32. Therefore, if we enter
100 flying saucers into production our
total contribution margin will be reduced by only $32. Since this effect is
very nominal, the necessity of producing
100 flying saucers each month should
not be permitted to deter us from allocating capital funds into new shaping
machines.
Conclusion
The sensitivity analyses above are not
intended to be exhaustive of the possibilities open to our imaginary firm. As
a practical matter, the possibilities for
capital budgeting sensitivity analysis
through integration with LP models is
virtually unlimited. This case has served
very well, however, to underscore the
point that capital budgeting analytical
tools cannot stand alone in all investment decisions. Integration with other
techniques, such as LP, is not onlv
desirable but vital, particularly in decisions involving multi- process operations.
In view of the high costs of capital
funds, and in view of the increasing
importance of automated, interdependent processes, firms that do not utilize
every means available to obtain optimum allocation of funds may soon find
themselves at serious competitive disadvantages.
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Compensate for Spoilage
by
Planning Overruns
AN ILLUSTRATION OF RECIPROCITY BETWEEN COST DATA AND PROBABILITY MODELS
By Billy E. Goetz
Management accountants are often asked to develop cost
data appropriate for use in quantitative models to aid managers make decisions. Frequently these models include probability calculations and expected values and their outputs
are usually expressed as aggregated expected costs. The overrun model, to be described, illustrates a probabilistic sequential
decision tree, affording opportunity to separate relevant from
irrelevant cost data inputs while producing an aggregated
expected cost output. The model also gives me opportunity
to introduce to managers and accountants the laying out and
solution of probabilistic decision trees, branch and bound
techniques, and some aspects of dynamic programming.
The Problem
Assume we receive an order for precisely X units, and that
our records provide an experience -based estimate of an average
fraction defective of p, how large a batch should be started

BILLY E. GOETZ

Fort Lauderdale Chapter 1970, is a Visiting Professor at
Florida Atlantic University, Boca Raton, Florida. A prolific
writer, Professor Goetz has authored four books and more
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his Ph.B. and Ph.D. degrees from the University of Chicago.
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into production to minimize total expected costs of setting
up and running off the order?
More specifically, assume a prime contractor has successfully bid on a contract for precisely three identical communications satellites and that our firm has received a subcontract
for precisely three identical units of some important component. We further assume that the prime contractor will
not pay for more than three, that any extra cannot be sold
to anyone at any price, and that our contract will not allow
us to deliver fewer than three. Production is assumed to
require a long sequence of operations, each entailing an expensive setup. Moreover, we will not know how many of
those produced are acceptable until final testing after the
run is complete. Workloads are heavy and require each setup
be broken as soon as all units started complete the operation,
in order to use the equipment for processing other orders.
All the information given thus far originates in the Sales
Engineering, Product Design, and Process Engineering Departments. These engineering departments also prepare materials specifications and bills of material, drawings, and
operations lists (showing operation sequence; machines, tools,
and gages needed; and setup and operating times for each
operation) .
Cost Accounting and Cost Estimating translate these data
into out -of- pocket (incremental and opportunity) cost estimates. Material (assumed to be scrapped with no salvage
value if a unit is spoiled) quantities are extended by prices
provided by the Purchasing Department in terms of next in,
first out (NIFO). Out -of- pocket costs for setup labor are
found by multiplying estimated times (provided by the Process Engineering or Methods Department) by appropriate
rates taken from our job evaluation system. Opportunity costs
of machine time are more difficult to estimate, but, since
they are relevant and often large, estimated they must be.
Any equipment that has substantial idle time scheduled has
no opportunity cost —this time goes in at zero dollars per
hour. We may get some opportunity costs from the shadow
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prices of a linear programming allocation of scarce (bottleneck) resources. Or we may have to fall back on a consensus
of managerial and accounting judgments as to how much
(net cash) could be earned by such equipment if it were
available for other production instead of being tied up in
setup for this job. We assume that these processes produce
an estimated cash cost of setup of $1,000 for each production
run regardless of how many units are produced.
Operating labor cost is estimated similarly by multiplying
running time per unit in each operation by the opportunity
cost per hour for labor and equipment as determined in the
preceding paragraph. Here we shall assume that this cash
cost per unit is $200.
Finally, we assume past records show an average spoilage
of 8 percent, but our engineers argue that this job is more
difficult than most, as well as being comparatively novel, and
that we should expect a 10 percent spoilage rate (i.e., a
fraction defective of .1) . They also present a strong argument that in such short runs there will be little opportunity
for learning and that spoilage will be random variable, i.e.,
that each unit produced will have 10 percent chance of being
spoiled.
Now we come to the question: How many units should
we start into production to minimize the total expected cost
of the job? Assuming a firm price, revenue is fixed and cost
minimizing is equivalent here to profit maximizing.
This can be regarded as a decision -tree problem, that is,
as a sequential- decision problem. We can choose to start
3, 4, 5, 6,
, n on our first run. However many we start,
...
we next encounter
a "state of nature ": any number can be
spoiled from none to n. If we are left with less than three
good units we must run a second lot and this involves a second (sequential!) decision as to how many to start in such
a second run. And so on, decisions alternating with states of
nature until three good units are produced. If more than
three good units are produced, the excess have no value and
are thrown away (this tacitly assumes no net cash gain or
loss on disposal) .
Such an analysis is facilitated by making the last decision
to be implemented first, by beginning with the ultimate
twigs of the decision tree and working in the reverse chronological order of implementation back through the branches
to the trunk. Thus, we begin by answering the question, "If
we need one more good unit, how many should we start ?"
If We Need One
If we need one, we can start 1, 2, 3, ..., or n. Each successive unit is either good or bad. Each unit made has a probability of .1 of being bad, and of .9 of being good. (We have
already assumed that this probability does not depend upon
the goodness or badness of preceding or following units.)
This is a Bernoulli or binomial' process: if n are produced,
the probability that precisely c will be bad is:
P(c:n, p) _

n! pe(1 — p ) a -c
(n —c)! c!

This is read: "The probability (P) of exactly c bad units
being produced given a run of n and a probability of spoilage
for any one unit of p is ( = ) factorial n times ¢ to the c power
times (1 —p) to the n —c power, divided by factorial (n —c)
times factorial c.
'The binomial theorem can be found in any high school (or college) algebra
text or in any textbook on probability or statistics.
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IF WE ELECT TO START ONE

The initial run, of one (with probability= 1 ), is estimated
to cost:
$1,000 setup + $200 operating = $1,200
However, there will follow one of two possible states of
nature: The one we start can be spoiled (with a probability
of .1) or it can be good (with a probability of .9). If it is
good, no more runs will be needed and no further costs will
be incurred. If it is spoiled, a second run (of one) will be
needed at an expected cost of:
$1,200 x .1 probability = $120
Again, this single unit of a second run may be good and
no further costs incurred, or it can be bad making a third
run (of one) necessary, with an expected cost of:
$1,200 x .1 x .1 = $12
Note the $1,200 cost per run remains constant but the
probability of making this third expenditure of $1,200 isthe
joint probability of spoiling both the unit started in the first
run and the unit started in the second. Since each has a
probability of spoilage of .1 and being independent (no
learning or other interaction) , the two .1's multiply and the
probability of spoiling both is:
1 x. 1 = . 0 1
And so for as many runs as are necessary. The total expected
cost (a proper aggregation!) is the sum of the geometric
series in which each term differs from the preceding by a
constant multiplier:
Total expected cost = 1,200 + 120 + 12 + .1.20 + .12 + .01
= $1,333.33
This $1,333.33 is regarded as a "bounding value ": as soon
as any alternative is ascertained to cost more, its branch can
be lopped from the decision tree without further analysis.
IF WE ELECT TO START TWO

The initial run will surely cost:
$1,000 setup + $400 operating = $1,400
Since this is already greater than the $1,333.33 total expected cost of a series of runs of one unit each until one good
unit is obtained, the total cost of a series of two each until
one good Unit is obtained need not be calculated. Nor need
the consequence of decisions to start three or more units on
each successive run be investigated. (For three, the total is
$1,601.60.) This summary lopping off of twigs and branches
of the decision tree on the basis of incomplete but decisive
calculations is known as the "branch and bound" technique.
This entire discussion of "If we need one" is summarized
in the decision tree shown in Exhibit 1.
If We Need Two
Having demonstrated that the lowest expected cost for
producing one good unit (and having calculated that cost)
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is achieved by starting a succession of runs of one unit each
until one good unit is obtained, we next investigate the problem of the optimum number to start if two are needed.
Should we start 2, 3, 4, or more?

.0001 -the probability of spoiling two out of two (.01) of
the first run times the probability of spoiling two out of two
(also .01) of the second run. Thus, this expected cost is:
$1,400 x .0001 = $.14

IF WE ELECT TO START TWO

The initial run will surely cost:
$1,000 setup + $400 operating = $1,400
Any of three states of nature can follow: We can spoil
none, one, or two. If we spoil none, there will be no added
costs for subsequent runs. If we spoil one, our problem is
reduced to the previous case - "we will need one" and its
expected cost will be $1,333.33. However, before we start
the initial run the probability of arriving at this situation
(of reaching a decision made where one more good unit is
needed) is the probability of starting two and spoiling one.
Setting n =2 and c =1, P of course remaining at .1, into the
binomial equation, we have:
2! (.1) 1 (.9) 2 - 1
P(c= 1: n = 2, p =. 1)= 2 -1)!1!
= .18
Consequently our expected cost for this contingency (as
viewed before beginning our first run of two) is:
$1,333.33 x .18 = $240
If, however, nature is more malevolent and we spoil both
units started in the first run, the cost of starting another two
will again be $1,400, but the probability of reaching this node
of our decision tree -of spoiling both units of the first run
-is:
P(c = 2: n = 2, p = .1 ) = .1 x.1 =.01
Consequently our expected cost of a second run (still as
viewed before the first run is started) of two is:
$1,400 x .01 = $14
But this second run of two confronts the same three possible states of nature as the first run of two: we can spoil
none, one, or two. Again, if we spoil none, there will be no
further runs or costs. If we spoil one, the minimum total
expected costs of all future runs (of one unit each) needed
to obtain that one needed remaining good unit will be
$1,333.33, multiplied by the probability of reaching this
situation. This probability is the joint probability of spoiling
two (c = 2) out of two (n = 2) on the first run, followed
by spoiling one (c = 1) out of two (n = 2) on the second
run. This is the product of the two probabilities:
Pl ( c = 2 : n = 2 , p = . 1 ) = . 0 1
P2 ( c = 1 : n = 2 , p = . 1) = . 18
.01 x .18 = .0018
Consequently the expected cost (before the first run is
started) of this sequence of events is:
$1,33333 x .0018 = $2.40
If two are spoiled in our second run of two, a third run of
two will be started at a cost of $1,400 with a probability of
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This third run of two may result in spoiling none, one, or
two, and the added expected costs (computed before starting
the first run) of these outermost twigs of our tree are:
I. Spoil none: Costs = 0
Z. Spoil one: Costs = $1,333.33 x .000018
= $.02
3. Spoil two: Costs = $1,400 x .000001
= $.0014
No possible further sequences of decisions and states of
nature can add a total of as much as half a cent to our expected costs. (Note that this assumes that no number spoiled,
no matter how large, shakes our belief that average spoilage
is properly predicted at 10 percent.) The probabilities of
arriving at subsequent decision nodes are so minute as to
virtually eliminate all further expected costs.
If we follow all branches of our decision tree consequent
upon an initial decision to run two if we need two good units,
the total expected costs of such a decision is the sum of all
the expected values computed above:
$1,400.00
240.00
14.00
2.40
.14
.02
$1,656.56
IF WE ELECT TO START THREE

The initial run will surely cost:
$1,000 setup + $600 operating = $1,600
Any of four states of nature can follow: We can spoil none,
or one, or two, or all three. If we spoil none or one, no further
runs will be needed and consequently there will be no further
costs. If we spoil two, we reach the "If we need one" case
and the total expected costs of all future events (viewed from
this node) will be $1,333.33. This must, of course, be multiplied by the probability of spoiling two if three are started.
This probability is:
P( c = 2 : n = 3 , p

(3 -2)! x 21
=3x.01 x.9
= .027

The added expected cost due to spoiling two of an initial
run of three consequently is:
$1,333.33 x .027 = $36
If we spoil all three, we must start three again at a cost of
$1,600 and with a probability of spoiling all three of our first
run. This probability is:
P(c = 3: n = 3, p = .1) = .1 x.1 x.1 =.001
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Exhibit 1
DECISION TREE FOR "IF WE NEED ONE " SUBASSEMBLY
DI

St

Ac t

1

P(S t )

D2

0

.9

0

1

.1

1

AC2

E(AC2)

1200

120.

S2

P(S1 +S2)

D3

AC3

E(OC3)

1
.01
1
1200
12
Total Expected Cost of "Start one" = 1200 + 120 + 12 + 1.20 + .12 + .01
_ $1,333.33
2

1400
/

><
\

(bounded)

1,333.33 < 1400
Therefore start 1 if 1 is needed

Note: Add underscored expected incremental costs to find total expected costs of an alternative.
Key to column headings.
D1

= First decision to be implemented, last to be evaluated

Ac t

=
=
=
=
=

S1
P( SI)
D2
E( AC 2)

Incremental immediate cost of D,
State of nature (number spoiled) after D I
Probabili ty of S1 occuring
Second decision to be implemented, next to last to be evaluated

Expected incremental cost of D2 = AC2 x P(S t )

P(SI +S2) = Joint pr obabi li ty of S 1 and S2 = P(SI) x P(S1)

Exh i b i t 2
DECISIO N T REE FO R " I F W E NE ED TW O " SUBASSEMBLY
DI

2

Ac t

S1

1400

P(SI)

Need

D2

AC2

10

.81
.18

2

.01

0
1
2

0
1
2

1333.33
1400.00

E(AC2)

240.
14.

S2

0
1
2

P(S I +S2)

D3

.0018
.0001

0
1
2

AC

1333.33
1400.

E(AC3)

2.40
.14

Total Expected Cost of "Start two" = 1400 + 240 + 14 + 2.40 + .14
= $1,636.60
3

1600

0
1
2
3

.729
.243
.027
.001

0
0
1
2

0
0
1
3

1333.33
1600.00

36.
1.60

Total Expected Cost of "Start three"
4

1800 X (bounded)

= 1600 + 36 + 1.60
= $1,637.60
1637.60 < 1656.56 < 1800
Therfore start 3 if 2 are needed

Key to column headings:

See Exhibit 1

E xh i b i t 3

DECISION TREE FOR "IF WE NEED THREE " FINAL DECISION
D1
3

4

Ac t

S1

P( SI)

0
1
2
3
4

.6561
.2916
.0486
.0036
.001

Need

D2

AC2

E(AC2)

(bounded)

1800

0
0
1
2
3

0
0
1
3
4

1333.33
1637. 60
1800. 00

64. 80
5.90
.18

T ot al Expec t ed Cos t of "St art 4" = 1800 + 64.80 + 5.90 + .18
= $1870.88

5

2000 (bounded)
\

1870.88 < 2000
Therefore start 4 if 3 are needed

Key to column headings:
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See Exhibit 1.
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And the expected cost to be added to our growing total
will be:
$1,600 x .001 = $1.60

first run) of all subsequent events along this branch of our
decision tree will be $1,637.60 times the probability of spoiling three out of the four started. This probability is:

The joint probabilities of further adventures along these
outermost twigs of our decision tree have become so small
that the cumulative expected costs of all possible subsequent
events is less than half a cent. Consequently, we now add
all the expected costs which could possibly follow from our
decision to start three if we need two:

P(c = 3: n = 4, p = .1) = 4!(.1)3(.9) . -3
(4 — 3)! x 31
= 4x.001 x. 9
= .0036

$1,600.00
36.00
1.60
$1,637.60
Since $1,637.60 is less than $1,656.56, we conclude that
whenever we need two more good units, starting three is less
costly than starting two.

And the product of cost and probability is:
$1,637.60 x .0036 = $5.90
If we spoil all four, we must run four again, and our expected cost of such a second run will be $1,800 times the
probability of spoiling four if four are started. This probability is:
P(c = 4: n = 4, p = . 1 ) = . 00 01
And our expected cost is:

IF WE ELECT TO START FOUR

The cost of our first run will surely be:
$1,000 setup + $800 operating = $1,800
Since this is greater than the bounding value of $1,637.60,
we need follow this branch no further. Nor need we investigate starting 5, 6, or more. If we need two, we should start
three.
The above analysis of "If we need two," is summarized
diagrammatically in the decision tree shown in Exhibit 2.
If We Need Three
Now we have the needed sub - assemblies to tackle our original problem. We have worked back through the twigs and
branches to the trunk of our decision tree.
First, we can lop off a main branch. If when we need two
it is more economical to start three than two, then it is surely
more economical to start four than three when three are
needed. But should we start 4, or 5, or more?
IF WE ELECT TO START FOUR

Our initial run will surely cost:
$1,000 setup + $800 operating = $1,800
Any of five states of nature can follow: If we spoil none
or one, there need be no further runs or costs; we have reached
the terminal buds of these twigs.
If we spoil two, we will need one; and its expected cost
(before starting our first run) will be $1,333.33 times the
probability of spoiling two if we start four. This probability is:
P ( c = 2 : n = 4 , p = . 1 ) = 4!
(4 — 2)1 x 2!
= 6 x . 0 1 x. 81
_ .0486
Thus the expected cost of getting the one more good unit
needed is:
$1,333.33 x .0486 = $64.80
If having started four we spoil three, we will need two
more good units. The expected costs (before starting the
MANAGEMENT ACCOUNTING /APRIL 1971

$1,800 x .0001 = $.18
The probabilities of needing further runs along any of these
branches of our decision tree have become so minuscule as to
reduce all further expected values to complete insignificance.
Consequently, we can assemble and add all the possible outcomes of starting four when three are needed:
$1,800.00
64.80
5.90
.18
$1,870.88
IF WE ELECT TO START FIVE

The initial run will surely cost:
$1,000 setup + $1,000 operating = $2,000
This exceeds our bounding value of $1,870.88, and it is
not necessary to investigate the expected costs of decisions
following each of the possible six states of nature following a
decision to start five.
If we need three, we should start four; and we have computed the expected costs of this strategy to be $1,870.88.
These calculations are summarized diagrammatically in Exhibit 3. Note that Exhibits 1 and 2 are sub - assemblies fitted
into Exhibit 3 via their total expected costs in the column
headed IC 2 . The whole of Exhibit 1 could be substituted
for the $1,333.33 and the whole of Exhibit 2 for the
$1,637.60, making the diagram more tree -like, and rather
peculiarly pruned by the branch and bound technique.
Summary and Conclusion
We have solved our initial problem. Given setup costs of
$1,000 per run, operating costs of $200 per unit, and average
spoilage of 10 percent, to get three good units at lowest expected (i.e., long -run average out -of- pocket cash) cost, we
should start four into production. Moreover, regardless of
ensuing states of nature, we are prepared with a set of expected cost - minimizing decisions for all possible contingencies.
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Note also, that as the number needed increases, the number
of main branches which require analysis tends to increase
very slowly. However, the number of twigs —of states of
nature leading to subsequent decisions —for each branch
grows fairly rapidly. But the analysis required for each such
twig is sharply truncated by use of sub - assemblies already
computed. If more than three are needed, the probability of
spoiling all units started becomes so small that this branch,
too, requires no extended analvsis. Since all other branches
are analyzed by recursive iteration, no branch requires more
than a single analytic step.
Finally, the whole analysis lends itself to computer pro gramming—a single program so general that only estimated
setup and operating costs, and estimated percent spoilage,
need be supplied ( plus the program tape) . The complete
solution, available in seconds, includes all the decisions for
all the nodes of the complete decision tree.
Not many decision trees are as obliging. Many do indeed
make much recurrent use of standard sub- assemblies. Perhaps
more often each decision node explodes into a plethora of
plausible alternative managerial choices, each possibly resulting in any of a large number of states of nature. Moreover,
chains of sequential decisions may be very long. Conceptually,
all possible futures of a company can be thought of as a single
decision tree encompassing all possible managerial choices
for all possible decision problems. But these considerations
are true of all real -life problem - solving activity. Managers must
abstract problems from situations, cut away trivial ramifications, break down problems to manageable dimensions. This
inevitably leads to unintended side effects, and to "systems
men" demanding more inclusive approaches to decision making. Branch and bound technique is merely one device — albeit
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a powerful one not likely to result in unwanted side effects
—for reducing the overwhelming complexity of many managerial problems.
The particular illustration— planning rejects — results in
a decision -tree analysis which is also an illustration of "dynamic programming," a technique characterized by recursive
iteration and by "backward analysis" from the last state of
nature to be attained back to the first decision to be implemented.
There are, of course, many other problems. Situations are
not static; costs and probabilities are continuously in a state
of flux. Estimates may not be accurate and may be difficult
and expensive to make. Cost estimates may be checked
against subsequent experience, thereby tending to improve
subsequent estimates. Probability estimates are rarely subject to such empirical check and consequently cannot be
expected to improve very rapidly. And, of course, estimated
costs of rejected alternatives receive little empirical verification.
The world of mathematical models tends to be neat, orderly, simple, clean, and stable. The real world tends to be
complex, cluttered, dirty, disorderly, and unstable. Yet, in
management as in science, the models aid in understanding
the nature of problems and in suggesting relationships of
factors and approaches to solutions.
Finally, note that an output of many models, as of our
analysis of the planning overruns problem, is a cost prediction in a form suitable as an input to other analyses; e.g., in
formulation of alternative budgets used to choose among
such alternative policies as adding or dropping product lines,
buying or making, integrating or diversifying. Thus cost accountants as well as managers are concerned with both inputs
and outputs of such analyses.
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The Bluegrass State invites you to the home of
fast horses . . . smooth bourbon . . . Kentucky Belles . . . and the
NAA Midi - Conference May 7 -8, 1971
Executive Inn - Watterson Expressway at Fairgrounds
Louisville, Kentucky
CONFERENCE HIGHLIGHTS
Friday, May 7
The Human Element in Communication of Accounting Data—Dr. Hideya Kumata, Michigan State University
Motivation in a Business Environment —Pat Murphy, Arthur Andersen & Co.
Luncheon. Social Responsibility in Business—Ettore Barbatelli, President, American Appraisal Co.
Corporate Responsibility in Public Training —Robert Trueblood, Touche Ross & Co.
Accounting Techniques in the 70's—Dr. James Lanham, former Education Director, NAA

Saturday, May 8
Concurrent sessions:
Motivation in a Business Environment
Data Processing
Taxation (1969 Tax Reform Act)
Product Line Reporting
Profit Planning and Forecasting
Return on Investment

CONFERENCE SPECIAL NOTES
Ladies Program—Friday, May 7, begins with a bus
trip to Bardstown, Ky., for a visit to My Old
Kentucky Home and the St. Joseph's Cathedral. Following luncheon at the Old Talbott Inn, the tour stops briefly at Bernheim
Forest. On Saturday morning, the ladies will
host a hospitality room.
Other Events—
May 6, 8:00 p.m. —A McLeod Society Dinner
is planned for Thursday evening.

Day of Racing—May 8, 1:45 p.m. —The box seats
reserved at Churchill Downs are on the
fourth floor in the Sky Terrace. They're the
best available. The $6 price includes one
mint julep souvenir glass ... filled.
What's a Grady Nutt?—May 7, 8:30 p.m. —On Friday
night, this versatile entertainer will be your
after - dinner speaker. But that could include
anything from playing his Tiple (a ukelele
with thyroid trouble) to keeping you in
stitches with his unique wit.

FOR INFORMATION WRITE TO:

Mr. Don Carrico, Chairman
Registration Committee
P.O . Box 21176

Louisville, Kentucky 40221
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The planners and the speakers at Charleston Chapter's unique
recruitment meeting gather around head table to evaluate pro-

gram. L.-r., Philip Bivona, Rene Debacker, Lee McDonald, Richard
Steward, Walter N. Williams, Ray Moody, Kenneth H. Foote.

Just Where
Do Accountants Come From?
HOW AN INANE QUESTION LED CHARLESTON TO LAUNCH AN
IMAGINATIVE RECRUITMENT PROGRAM
By Richard G. Steward and
Kenneth H. Foote
"Where do accountants come from ?"
It was one of those balmy November
evenings in the Carolina Lowcountrv—
just enough snap in the air to forego
air conditioners, throw open the windows and appreciate the rich tang of
the salt air moving in over the marshland. The board of directors had moved
through the necessary chapter business
with typical dispatch, and had settled
back for a mild brain - storming session.
Out of this came the following train
of ideas and events aimed at creating a
new generation of accountants.
MANAGEMENT ACCOUNTING /APRIL 1971

Starting with the inane question
above, the conversation took the following tack: Small children tend to
follow heroes in their dream careers.
Firemen, policemen, cowbovs, nurses,
astronauts, all have their turn as the
chosen profession in the child's mind.
However, no one could ever remember
having heard a five -, six -, or seven -vearold indicate that he wanted to become
an accountant so he could balance the
books. High school seniors have their
sights aimed in a general direction,
namely either college or a job. College
seniors are for the most part not concerned with "what career," but rather,
"where can I get a job in my chosen

career ?" Accordingly, it was agreed that
the most fertile area in which to commence recruitment for accounting careers would lie somewhere between the
ages of seven and 17. Therefore, this
young age group was seriously discussed, and the following suppositions
were advanced:
a. Usually at age 14 a student must
decide whether he is going for an
academic, business, or vocational education.
b. A business education at the high
school level usually consists of typing,
shorthand, a smattering of bookkeeping,
little or no mathematics, and no other
so- called academic courses. In other
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A view of the guests at chapter meeting on careers includes, I.-r.,
Edward Waring, Baptist College accounting major; Harold E.
Kennedy, NAA Education Committee; Joyce A. Simmons, Burke
words, this child is not going to college.
c. High school guidance counselors
are not oriented toward considering
their brighter academic students for accounting careers. Usually, the very
sharp academic types are encouraged
toward careers in medicine, chemistry,
or engineering.
d. When members of the chapter
participate in "Careers Day," "Vocational Guidance Day," etc., for the purpose of expounding accounting as a
career thev find themselves faced with
seniors from the Commercial Department who have pretty well decided on
careers as secretaries, or who are simply taking the "crib" courses to get by,
hoping that the captain of the football
team will propose marriage on graduation day.
The above points, if true, seemed to
spotlight the responsibility. Obviously,
to this group at least, it would fall on
the high school guidance counselor.
Therefore, we decided to isolate the
problem, and prepare a frontal attack.
It was suggested that the counselors
might need guidance themselves. A
fuller knowledge of accounting opportunities would lead counselors to start
earlier in the student's life to make
him more receptive to a career in accounting.
To accomplish the re- education of
guidance counselors seemed a very large
order. However, with an abundance of
over - confidence the Education Director
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High School student; F. H. Taylor, Burke High School guidance
counselor, and Dr. J. A. Barry, Jr., dean of Baptist College.
Meeting was attended by more than 100.

plunged in full tilt, and the following
ideas were advanced. First, guidance
counselors would have to see accountants with new eyes —as professional
people. Second, counselors must be convinced that accounting is a lucrative,
self - satisfying, desirable career. Third,
the youth directors should be made
aware of the educational background
desired in the profession. And finally,
it was felt that a good "ace -in- the - hole"
would be to have a few outstanding
high school students subjected to the
same treatment so they could needle
the counselors after we had finished
with them.
Large as this order to educate coun-

RICHARD G. STEWARD
1970 -71 President of Charleston
Chapter, is a Systems Accountant at
the Charleston Naval Shipyard. He
holds a B.S.C. from the Citadel and
has done graduate work in accounting
at the University of South Carolina.

KENNETH H. FOOTE
is a past President of Charleston Chapter, and Professor of Business administration at the Baptist College in
Charleston. Mr. Foote, a CPA, holds
a B.S. in Accounting from the University of Colorado and an M.B.A.
from Ohio State University.

selors seemed, a quickly formed Education Committee began to formulate
plans. An on- the -spot survey indicated
there were approximately 25 high
schools within a reasonable proximity
of Charleston. Proceeding on the assumption that we might get a counselor
and a student from each school gave us
a basis of 50 persons to be reached. A
luncheon was considered to be the
most practical means of accomplishing
the results we hoped to achieve. With
this in mind, the Committee selected
Baptist College in Charleston as the
best, most centrally located place to
hold the luncheon. In addition, holding
the affair on a college campus would
certainly add an intellectual flavor.
The program was planned as a panel
discussion which would present accounting in its full glory and would cover accounting careers in private industry,
government, local or small CPA practice, national CPA practice, and education. Further, the panelists would be
asked to present their respective careers
first from the standpoint of opportunities for advancement and monev, and
second from the standpoint of desired
education for a successful career in accounting. A list of proposed panelists
was prepared with an eye to obtaining
the most successful in each field. For
example, a desired representative of
national CPA practice was known to
be a young man of 35 who had recently
been elevated to partner, and whose
MANAGEMENT ACCOUNTING /APRIL 1971

salary approached $50,000. The others
suggested were of a similar breed.
Solving the "World's Problems"
By this time the board meeting was
becoming restive. Fog had started to
roll in over the salt flats, the air had
turned chill, and the night call of the
red -eyed sandlapper was heard over the
cobblestoned streets. As the group dispersed, many jocular comments were
heard regarding our solution of the
World's Problems. However, our wild eyed Education Director took the whole
matter seriously, and a few days later
the Education Committee was put to
work.
Letters were mailed directly to guidance counselors, briefly outlining the
plan, and inviting them to attend the
luncheon. Thev were asked to invite
the president of the rising senior class,
the president of the student bodv, and
one or two other students whom they
felt would benefit. To further enhance
the gathering, NAA members were selected from the roll and asked to attend. They, too, were urged to mix
with the crowd and exude an aura of
affluence and confidence.
The college was approached and
agreed to provide the facilities, with
the chapter paying only the cost of the
lunch. The proposed panel members
were contacted, the plan explained to
each, and to a man they enthusiastically
accepted.
The luncheon came off with tremendous success. The final count, including 51 guidance counselors and
high school students representing 23
schools, 24 college accounting majors
and faculty members, plus a few local
dignitaries and NAA members, came to
roughly 100 persons.
The program included Walter N.
Williams, executive assistant of the
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Naval Audit Office, who emphasized
the key role accountants play in intelligently managing annual federal expenditures of $200 billion. He noted that accountants work with all governmental
agencies, and as professionals command
starting salaries of $8,500 to $9,500 per
year. He pointed out that this is a professional scale of some $2,000 per annum greater than that for the average
college graduate, and that opportunities
for advancement to an annual salary as
high as $18,000 are possible. Mr. Williams, who holds a B.S. in accounting
from Florida State University, emphasized the requirement of a college
degree in accounting.
Accounting's Creative Challenge
William E. Fergusson, III, vice president and general auditor of the South
Carolina National Bank, outlined a
wide range of jobs in banking, distribution and manufacturing industries. He
emphasized in particular internal auditing as a proven route to top management. Mr. Fergusson is international
vice president of the National Association of Accountants, one of 200 Chartered Bank Auditors in the United
States, and holds a B.S. in accounting
from the University of Richmond, as
well as degrees from a number of banking institutes.
Rene Debacker, CPA, partner in the
firm of Schleeter, Monsen and Debacker, asked guidance counselors to
point their best students toward accounting since accounting services cannot be only average but rather must be
outstanding. He emphasized the creative challenges of accounting to the
best minds. Mr. Debacker, unlike the
other speakers, started as a chemical
engineer in France, later came to the
United States, and after further study
became an accountant.

Phillip Bivona, CPA, partner in
charge of the tax department of the
Charlotte office of Arthur Andersen &
Co., seconded Mr. Debacker's appeal to
the better student and noted that a
B- average in college is one of their
selection criteria. The national CPA
firm of necessity specializes more than
the local firm. This means departments
in auditing, tax, and computer consulting. Salaries range from a start of $10,000 per year to $50,000 and above for
partners. Again, a college degree is required. Mr. Bivona holds a B.S. in
accounting from Baylor University.
Kenneth Foote, CPA, professor of
Business Administration at the Baptist
College, outlined recent changes in educational requirements. The trend appears to be toward a five -year master's
degree program. Certainly a four -year
degree is a minimum requirement. Mr.
Foote holds a B.S. in accounting from
the University of Colorado and an
M.B.A. from Ohio State University.
A film, "Men of Account," produced
by the American Institute of Certified
Public Accountants, was also shown.
Ray Moodv, supervisor of data processing, International Paper Co., Georgetown, and past president of the Charleston Chapter, was master of ceremonies.
Because of the success of this effort,
the Charleston Chapter is considering
making it an annual affair. Thanks
poured in from those who attended,
and requests have subsequently come
from those invited but unable to attend that they be invited should the
program be repeated.
There are at least two morals to this
storv. One is, "the first step toward a
solution is definition of the problem."
Another is, "if you have an over -confident member on the board of directors, give him enough rope and he may
build you a net."

57

Close -up

At Providenc e Chapter's 50th Anniversary celebration were, I. -r.,
Sen. Claibone Pell of Rhode Island; past NAA Vice President
Nicholas Picchione; NAA President Ettore Barbatelli, and chapter
President Richard M. W hirty. Note the giant cake in background.

Honored for her 25 years of service on NAA staff, Miss Evelyn
W illets accepts special plaque and gift from Executive Director
W illiam M. Young, Jr. The occasion was a staff service luncheon
honoring employees with NAA for 10 or more years .

W . Atlee Davis (lef t) was recently honored for exemplary service
at "Lee Davis Night" by Delaware Chapter. Making the pres entation is International Director Vernon C. Quarles.

NAA President Ettore Barbatelli recently acted as chairman
of a Conference Board session on "The Prospects for Agreement
on Accounting Principles." H. C. Knortz, senior vice president
and controller, International Telephone &Telegraph Corp.,argued

the indus try's viewpoint, while Philip L. Defliese, partner, Lybrand, Ross Bros. & Montgomery, spoke on behalf of the Ac counting Principles Board. Frank E. Block (right), senior vice
president, Girard Trust Bank, gave a financial analyst's view.
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At Cleveland's 50th Anniversary were I. -r., R. 0. Berger, Jr., past
president; NAA Executive Director W illiam M. Young, Jr.; R. L.

Pyle, past president; President Barbatelli; C. D. Crankshaw, past
president, and W . J. Riley, current president.

Members of the Tucson board look on as Mrs. Evelyn C. Greer,
chapter president, pins a past president pin on the lapel of
Harlan Templin. At left are Robert Stewart and Stanley Botz.

To right of Mrs. Greer: Gene Smith, C. Edward De Valk, Daniel
Kujawa and John Crawford. Mrs. Greer is the first woman president of Tucson Chapter.
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The CFO
NEW SURVEY OF CHIEF FINANCIAL OFFICER SHOWS HE IS YOUNGER,
BETTER EDUCATED AND BETTER PAID
"The chief financial officer has become
more influential in the corporate hierarchy as the demand for capital has
burgeoned in an era of inflation, high
interest costs and tight money. His emphasis has moved from financial reporting to financial planning, from the
technician's role of historian to the
managerial role of formulating corporate strategy."
This is one of the trends noted by
Heidrick and Struggles, a management
consulting and executive selection firm,
in its latest survey of the chief financial
officer. The firm originally surveyed
chief financial officers in 1965 because
it felt that officers in this category
would play an increasing role in policy
decisions. This prediction is borne out
in the new survey of 747 companies
drawn from the Fortune compilation
of leading companies.
One of the most significant findings
is that chief financial officers are becoming younger. The median age of

respondents was 51, as compared to a
median age of 53 in the 1965 survey.
A majority of the chief financial officers
have been in their present position less
than five years.
The biggest group of CFO's were
earning between $50,000 and $75,000.
Most of the financial officers earning
over $100,000 were working for large
industrial corporations. The best -paid
chief financial officers by type of company were found in the merchandising
category where 84% were earning $50,000 or more a year. More than three
out of four were receiving stock options
as further compensation.
Predictably, the chief financial officer
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of today is better educated than his
predecessor. Only two percent had not
attended college, compared to nearly
seven percent five years ago. Eightynine percent had graduated from college while nearly four of every 10
CFO's hold an advanced degree —
usually an MBA.
Most of the undergraduate degrees
granted to the CFO's were from the
Universitv of Wisconsin and the University of Illinois. Harvard and New
York University had granted most of
the master's degrees held by the CFO's
in the survey. One out of four of the
CFO's had attended special management programs and nearly one in three
holds a CPA certificate.
The immediate superior of the chief
financial officer is usually the president, regardless of size of industrial
corporation or type of company. However, most of the CFO's indicated that
the next step up the ladder was "executive vice president." Those in the insurance and "other" classifications indicated "senior vice president" was the
logical next promotion.
Financial officers seem to have
greater mobility than they did five years
ago. Most of the CFO's responding to
the survey said they had been with their
present employer less than 16 years.
This contrasts with presidents, a majority of whom were associated with their
present employers for two decades or
more, according to a recent survey.
The CFO's surveyed were asked to
list the functions reporting to them.
Most often mentioned were monev
management, custody of funds and
bank relations. Indeed, financial and

capital management experience was
deemed the background most beneficial for future CFO's. Financial officers of smaller industrial, merchandising and transportation organizations
listed "ability to deal effectively with
people" as the most beneficial background.
Summing up its report, Heidrick and
Struggles conclude that "The chief financial officer, having evolved from a
posture characterized by resistance to
change to that of one aggressively seeking it, will play a growing part in planning and policy formulation. He will be
responsible for analytical presentations,
and will be placing greater emphasis on
sophisticated information systems to
assist in forecasting and helping other
senior managers.
"The chief financial officer will be
even more concerned with financial resources generation, and will develop
new sources to offset continuing capital
shortages. He will be involved internationally to a greater extent, and must
gain expertise in global economics, as
well as specific money markets and tax
regulations abroad."
More presidents will come from the
finance function as the importance of
finance increases in corporations, suggests the report. The CFO, himself,
sees a greatly expanded role in his
corporation along with greater opportunities for career advancement, according
to the survey.
Copies of "Profile of a Chief Financial
Officer" are available from Heidrick
and Struggles, 20 North Wacker Drive,
Chicago, Ill. 60606.
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His Hobby

Is
Hawaiiana

\

HAW AII CHAPTER MEMBER JACOB ADLER IS NOT ONLY AN ACCOUNTING PROFESSOR: HE'S A
SPECIALIST IN THE HISTORY OF THE ISLANDS
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plan to go to Hawaii for the Annual
Conference is a "drive -in volcano," described by Prof. Adler in the article on
"Hawaii Volcanoes National Park."
This is Kilauea on the island of Hawaii.
Information on the volcano Haleakala
is given in his article on "Haleakala
National Park." Both the island of
Maui, where the Haleakala volcano is
located, and Hawaii have been included
in the pre- conference and post- conference tours available to members attending the convention in Honolulu.
Author of manv articles in economic
history, Prof. Adler is an active member of the Hawaiian Historical Society,
as well as NAA. He received an M.S.
in finance and a Ph.D. in economics
from Columbia University.

o

This is how the article on Honolulu in
The Encyclopedia Americana begins in
case you're interested in some basic
facts about the city which will be the
site of the 1971 Annual International
Conference, June 20 -24. You might be
surprised to learn that the article was
written by a colleague in the Hawaii
Chapter —Jacob Adler.
A professor of accounting at the University of Hawaii, NAA member Adler
also wrote pieces on the "University of
Hawaii," "Hawaii Volcanoes National
Park," and "Haleakala National Park"
for the 1970 edition of the encyclopedia. A specialist in Hawaiiana and
Hawaiian history, Prof. Adler published

a book on one of Hawaii's pioneer entrepreneurs, Claus Spreckels, Sugar King
Hawaii. Another book relating to the
history of the Islands, titled The Journal
Alexander Liholiho, was edited by
Dr. Adler.
"On Oahu no place is more than an
hour's drive from downtown Honolulu ..." writes Prof. Adler in the article on "Honolulu." He points out that
defense spending is the prime source of
income for Hawaii but the tourism industry runs a close second. Some of the
military installations include the famous
Pearl Harbor Naval Base, Hickam Air
Force Base, and the Army's Fort
Shafter.
Dr. Adler obviously enjoys his writing on nonaccounting topics. He describes the inception of the book on
Claus Spreckels as growing out of his
resolve to write a history of banking in
Hawaii. He decided that the business
baron was more colorful than the history of banking, so proceeded to research
the life and times of one of Hawaii's
great rascals. His accounting background stood him in good stead as he
traced the financial manipulations of
the 19th century businessman.
Of interest to NAA members who
of

HONOLULU, hon-a-155'155, the capital, largest city, and chief port of Hawaii, is a cosmopolitan city, blending
Asian, Polynesian, and Western cultural
trends. Honolulu, whose name means
"sheltered harbor" in the Hawaiian language, serves as a hub of Pacific sea and
air transport and is a control center for
U.S. armed forces in the Pacific. As the
commercial, cultural, and political capital of the 50th state, it attracts over a
million visitors a year.
The Encyclopedia Americana, 1970

JUNE20-24,1911
ANNUALINTERNATIONALCONFERENCE
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manage me nt

F ord, I nc.

of p l a n n i n g

re port i ng, T h e

Jean-

Co.

J. R . J AM I E SO N i s no w c on tr o ll e r o f C on NI CHOLAS J . D I E M E NT E , R ic h mo n d p as t

tinental Express.

pre si de nt , has be e n a p p o i n t e d tre asure r
C A R L RE M I N GT ON ,

Louisville, h a s

be en

name d vi ce p re si de nt fo r fi nance, P orte r
Paint

CO....JAME S RISTOW is n o w
M i d w e s t R e gi on al M a n a ge r of T o s h i b a
RI CHARD ASBURY,

be en

for

subsi di ary

b e e n a p p o i n t e d vi c e p r e s i d e n t o f o p e r a -

Ame rica, I n c.

has

a

was

finance

has be e n ap p o in t e d d i rect o r

WI L LI AM

Boston,

SC HE LL E
of

D ON ALD L . CRAV I T Z, L o s A n g e l e s , h a s

ti on al D e v e l o p m e n t ( A I D ) in B o g o t a .
M C C L E LL A N D ,

Co.,

of t h e P h a r U p j o h n Co.

Ba ttle Cr e e k , was ap p o i n t e d

vi c e p r e s i d e n t of S t a r r C o m m o n w e a l t h

Coal

ROB E RT A . JAMEY SON, K a l a m a z o o , h a s

of W a c o

has be e n

name d cont rol l e r of M e mphi s T rust

Insu lati on, Inc.,

and W a c o Indus tries
... ELBE RT
vice

WI LLI AM

Co. of t h e

of R i c h m o n d

of T i d e w a t e r , I n c .

B . HI N E S h a s

gi ni a C o m m o n w e a l t h
as

Memphis,

tor from

Ayrs hi re

presi dent

be e n ap p o i n t e d controller

LE SLI E

D E GR O OT , n a t i o n a l di re c-

vice

Am e r i can Me t al Cl i m ax , I n c.

b e e n n a m e d vice p r e s i d e n t , fi n a nc e , ArDON ALD G .

Corp.... GEORGE

name d

Pittsburgh,

JOHN

& Co.
C. M I L L E R ,

O.

pre si de nt

joi ned

Vi r-

Banksh ares, Inc.,

and

S. HU N T E R Is
B a n k of V i r g i n i a .

cont rol l e r. . . .
n o w cont rol ler
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WILBERT S. ANDERSON, JR., St. Louis,
has joined Laclede Steel Co. as controller and assistant secretary. He is an International Director of NAA.

Time Off

NORMANK. JORDAN, Salt Lake Area, has
been named general manager and treasurer of Auerbach Co.
ROBERT E. STEVENS, San Diego, has
been named assistant controller, Teledyne Ryan Aeronautical.
RICHARD L. ROBBINS, Seattle, has been
elected treasurer of Explosives Corp. of
America.

AP>
R(L

THOMAS KWIATKOWSKI, Toledo, was
elected corporate treasurer and assistant
secretary, Bunting Brass and Bronze Co.

if

DOOMSDAY

HAROLD L. RUSSELL, Tulsa, has been
named a partner in the Tulsa office of
Arthur Young & Co.

Of

THEODORE M. GADERICK, Washington,
has been appointed corporate treasurer,
Farrington Manufacturing Co.
GEORGE ELWIN, West Bergen - Passaic
County, has been appointed controller
of National Portland Cem ent Co. . . .
LEE PRIMIANO is now controller Of
Moloney Electric Co.

'A

-

\

In Memoriam
ORLo A. Buses, 63, Waterloo, 1969.
ROBERT J. DIEKMAN, 54, Western
Wayne, 1954.
JOSE H. DORANTES, 43, Southwest Los
Angeles, 1968.
HAROLD O. FROHBACH, 72, Springfield;
Minneapolis past president, 1924. Stuart
Cameron McLeod Society; Emeritus
Life Associate.
KENNETH T. HITCHMAN, 59, Nashville
past president, 1949.
A. STANLEY HARMON, 64, Boston, 19' )19.
Emeritus Life Associate.
WILLIAM F. LOFLIN, 76, Chattahoochee Valley past president, 1945. Stuart
Cameron McLeod Society; Emeritus
Life Associate.
LAWRENCE J. MCGRATH, 76, San Francisco, 1945. Emeritus Life Associate.
NORMAN H. MICHEL, 48, Fort Wayne,
1950.
EDWARD L. MOLLER, 72, Tri- Cities,
1939.
BRIAN W. MORONEY, 42, Member -atLarge, 1970.
DONALD M. RUSSELL, 75, Northern
Wisconsin, 1947. Emeritus Life Associate.
SISTER ELISE, 77, Cincinnati, 1935.
Emeritus Life Associate.
C. L. THOMAS, 85, Hawaii, 1930.
Emeritus Life Associate.
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Ulcers Abroad
Overworked, overstressed and overanxious— sounds like the typical
American corporate executive, .
doesn't it? Well, get out your
bicarbonates —your counterpart in
Europe may need them. They're
just as harried and harassed as a
nine -to -five Stamford commuter, according to the magazine European
Business. The magazine conducted a
series of interviews of German- and
French - speaking executives over a
period of six months. Businessmen
on the Continent, the survey showed,
manifest the same anxiety symptoms
that plague rising young managers in
the U.S. A particular source of
anxiety seemed to be advancing age.
"Not only do they fear that younger
people are already waiting to take
their place, but also that they are being overtaken by time and its pres-

suries." Most considered the game
worth it, however, not for the sake
of money but for power.
Business as usual.

Soviets Discover B- Schools
The Harvard School of Business was
founded in 1908. Now 63 years later
the Soviet Union has decided it was
a good idea. A high -level business
administration school to train Russian
businessmen in modern management
techniques was formally opened last
February. Called the Institute for
Management of the National Economy, it will help refresh leading administrators in the latest management techniques. The obligatory
Marxist rationale for the establishment is traced to Lenin who wrote
that the Soviets should'borrow those
Western practices that will aid in
the building of Communism.
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IT &T Exec utive Ur ge s
`Ac c ounti ng Se nate '
An "accounting senate" should be established to draw up principles for public
reporting, suggests Herbert C. Knortz,
senior vice president and controller,
International Telephone & Telegraph Corp.
Speaking before a Conference Board panel
session on "The Prospects for Agreement
on Accounting Principles," Mr. Knortz
recommended that the "senate," which
would draw upon the abilities of the
entire financial community, "might best
be established by Presidential appointment
and . . . should consist of a full range of
financial experts. I think that its determination should be made binding on
various government bodies, such as the
SEC, the utility commissions and the IRS
in so far as the agreed propriety of
various accounting principles is concerned." He added, "We need to protect
the universality of accounting agreement
and, therefore, we cannot place reliance
either on any single group or on the
competitive vigor of competing groups. We
need broad representation and judgments
that avoid undue influence by government
agencies, by managerial self- interest,
or by the force of professional personality." Mr. Knortz spoke during a panel
session sponsored by the Conference Board
and chaired by NAA President Ettore
Barbatelli. Philip L. Defliese, chairman
of the Accounting Principles Board,
was also on the panel.

G ove r nme nt Ac ts Swi ft l y
O n D e pr e c i a ti on Pr opos al s
No sooner were the recommendations of
President Nixon's task force on business
taxation published than the Government
moved to liberalize the depreciation
provisions. The Asset Depreciation Range
(ADR) System will enable businessmen
to increase their depreciation deductions
on new and used machinery and equipment
placed in service after December 31,
1970, by 25% or more. The ADR system is
designed to stimulate the purchase of more
efficient equipment and to spur employment. It also will help make American
corporations more competitive in the
international economy, since —prior to
64

the change— depreciation allowances of
foreign industrial nations exceeded that
of the U.S. The new depreciation rules
will also assist those corporations
which have to make large expenditures on
nonproductive pollution control equipment.

S oc i a l A ud i t s N e xt ?
Corporations may be receiving social
audits, as well as fiscal audits in the
future, according to Dr. Howard McMahon,
president of Arthur D. Little, Inc. The
increased social awareness about pollution, poverty and consumerism may force
businesses to account to their employees,
customers and the community at large as
to the total impact of their products.
Profitability, as the sole criterion of
business success, may no longer be valid.
"I think corporate objectives are going
to have to be a little bit fuzzier,"
he told a New York Times reporter.

H a y e s N a me d A M A H e a d
James L. Hayes, former dean of the School
of Administration at Duquesne University,
Pittsburgh, has been elected president
and chief executive officer of the American Management Assn.

DP M A I s 20 Y e a r s O l d
The relative youth of the data processing
industry is illustrated by the fact that
the Data Processing Management Assn.
(DPMA) is celebrating only its 20th anniversary this year. Established in 1951
when the first completely electronic
computers became commercially available,
the DPMA now has almost 30,000 members
in 265 chapters.

Gui de to Fi nan c i al M an ua l s
Pr epar ed b y Confe r e nc e Boar d
A new study just published by the Conference Board analyzes 295 manuals covering
many facets of financial management and
used by 90 manufacturing, transportation,
utility, and wholesaling companies.
The study includes many illustrations,
case studies, sample forms and a composite
index of subjects covered in controllers'
manuals. The study is available from the
Conference Board, 845 Third Ave., New
York, N.Y. 10022. Price: $3.50 for associate members; $17.50 for nonmembers.
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C'MON
OVER!

NAA's GREATEST EVER ...
If you mis s ed NAA at Minneapolis in '70
or N ew Yor k in ' 6 9 th en you owe i t
to yours el f (and f amily) to make
it t o Hawaii in '71.
Coupled with an exc iting program
of ac tivities and inf ormative
technical sessions is that
pearl of the Pac if ic ... Hawaii its elf
... u nf ol ding in all it s gl amour and
native c olor * to g ive you the
mos t unf orgettab le Annual Intern ational
Conferenc e NAA has ever had.
W e can ass ure you that you will be glad
you c ame. If you have not already s ent in
your res er vati on .. . d o i t tod ay.
If you would like to rec eive a c opy
of th e Hawaii travel booklet with all
the in f or mation you wi ll need t o c om plete
you r r es ervati on ... t hen f i ll in th e c oup on
bel ow . .. an d c ' m on over !
Be part of it! Be carefree and relaxed in your
NAA s hi rt or m uum uu.

r

Na t i o na l A ss o c i at i o n o f A cc o u n ta n t s
919 Thi rd Aven ue
New York, N.Y. 10022
Conf ere nc e Reg is t rar

I

'

HERE'S HAW AII!

I

I

-

Please send me a copy of the

I

FREE 16 -page Hawaiian Conf erence

I

'

,.

T our Booklet, explaini ng travel,
hotel and tour details .

I

I

Na m e

I

I

I

I

I
Addres s

City _

'

St a t e —

JUNE 20- 24,1911 "'<-X>"'
ANNUALINTERNATIONALCONFERENCE
0 1

Zi p-

L - - - - - - - - - - � - � - � - � - - �

National Association of Accountants
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FINANCIAL and EDP
In the personnel field, meaningful personalization
must be combined with maximum selection. . .
that's why we coined the word personnel -ized.
Only the large organization can offer a genuine
selection, because they have the quantity to select
from — more positions ...more people ...greater
personnel -ization.
Robert Half is the largest source in the FINANCIAL
and DATA PROCESSING placement field. . . where
you select the best because you select from the
most. ..where the service is not only personalized,
but is personnel -ized.

ROME-RT 1MLF
PERSONNEL AGENCIES
ATLANTA
23 5 P ea c h t r e e S t. , N . E .
( 0 0 4) 5 88 - 23 0 0
BALTI MORE
Th e O w d r e n p l e – C r e s s K s y s
( 3 0 1) 32 3 - 7 77 0

MI L W A U K E E
TM C l a r k B l d g .
( 4 1 4) 2 71 - 93 8 0

DENVER
16 1 2 C o u r t P l a c e
( 3031 244.2925
10 0

D
E
T
R
Ho n e y w e l l G n t a r , S o u t h f i e ld
( 3 1 3 ) 354 - 1 536

B O S T ON
140 FW er el St.
( 6 17 ) 4 23 - 6 44 0

GA RD E N C I TY , N. V .

C HA RLO TTE

HA RTFORD

O

I

1 l B 0M , A
Ns
NvEmAoPnO
d L I BSl vd .
2 Ma r q u e tte A w .
( 6 1 2) 3 36 - 86 3 6

T

NEW ARK

586 Stewsr t Aw .
( 5 16 ) 2 48 - 1 23 4

98 6 - 1 3 0 0

61 0 S . W . Al d er St .
MO W 2 2 2 - 9 7 7 8
P R OV I D E N C E
76 W es t m i ns t e r S t .
( 4 0 1) 27 4 - 8 70 0
ROC HE S T E R
On e Ma r i n a Mi d la n d P la z a
( 7161646 - 3020

©

( 201)

PORTL AND , ORE.

Bau gh B u i l d i n g
(704) 333 . 51 73
CHI CAGO
3 3 3 N. M i c h i g a n A —
(312)782.6930
C I N C I N NA T I
6 0 6 Te r r a c e H i l t o n
( 513) 621 - 7711
CLEVE LAND
13 6 7 E . 6 t h S t .
( 2 1 6) 62 1 - 0 67 0
DALLAS
1 1 7 0 He r t f o r d B ld g .
( 2 14 ) 74 2 - 9 17 1

NE W Y O R K
3 3 0 Mstl loon A
(212) 98 6 13 0 0

76 P ea r l S t.
( 2 0 3) 27 8 - 7 17 0

ST.
1 0 1 6 5L oLc—
u ss t S t .
( 314) 231 - 0114

HOUSTON
1 2 0 0 C e n t r a l Na t ' l. B a n k B ld g .
( 7 1 3) 22 8 - 0 05 6

ORA NGE , CA L.
5 0 0 S o u th Ma i n
( 7 1 4 ) 83 5 - 4 10 3

S AN F RA NC I S C O

IND IA NAP OLI S
9 No r t h I l li n o i s S t .
( 3 17 ) 63 6 - 5 44 1

P H I L A D E L P HI A

S AN J OSE
6 7 5 No r t h F i r s t S t .
(408) 293 -9040

KANSASCITV
12 7 W e s t 1 0 t h S t .
( 8 1 6) 47 4 - 4 58 3
L OS A NGE L E S
36 0 0 W i l s h i r e B l vd .
( 2 1 3 ) 38 1 7 9 7 4

2 Pe nn C e nt er Pl az a
( 215 ) 5 68- 4 580
MEM PH I S
12 S . M ai n St .
( 901) 52 7 73 2 4
MI AMI
1 1 0 7 No r t h e a s t A i r li n e s B ld g .
( 305) 377. 8728

11 1 P l ne S t .
( 4 1 5) 4 34 - 19 0 0

1 5 1 7 D a l W e b b To w n e H O D U
( 6 0 2) 27 9 - 1 68 8

S T A M F O RD , C O NN .
11 1 P r os p ec t S t .
( 2 0 3) 32 5 - 4 15 8

P I TT S B U RG H
G a t e w a y To w e r s
( 412) 4 7 1 5 9 4 6

7 3 1 6 W l c o n s i n A w . N. W .
( 3 0 1) 65 4 - 1 85 0

PHOENI X

W A S HI NGTON, D . C .

