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► More Aggressive Solicitation
To the Editor:
The management accountant cannot sit back and wait for a demand
for his services, Mr. Jim G. Connolly
writes in his letter to the editor (October 1967). Rather, he must actively
solicit business, asking "What information, and in what format, do you
need to reach prompt and reasonable
decisions in your job ?"
Fortunate is the accountant who
can gain a response from such an
approach, other than in connection
with a particular problem. Rarely can
an executive or department head define what is needed, or in what format.
This particularly applies to the individual who does not have a financial
background.
I suggest that the management accountant utilize the resources at his
disposal in a more aggressive manner, that he use his initiative to develop information that can be used
by the manager. Show the manager
what is available to him, without his
asking for it. Search for weak areas,
developing methods of pointing them
out. All this information will not be
accepted, but much of it will. That
which is can then be modified, improved and polished to suit the manager.

► The Information Services
Function
To the Editor:

Memphis, Tenn.

is

I read with keen interest Messrs.
Robert W. Shopoff and William R.
Jack's article "Organizing, Staffing
and Operating the Information Services Function" (October 1967). As a
whole, I agree with the writers. However, I would like to make two points
relating to their discussion of the organization of the information services
function.
First, as to elevating the director of
the information systems activities to
the higher corporate level, mere "consideration" suggested by the writers is
not strong enough. For it seems to
me to be imperative, under a great
many circumstances. The question is
just how high is the level to be. Of
course, there are many facets involved, not the least of which attaining a proper degree of authority for
the director to deal with any conflicting demands of the various other high level officers.
Another point centers around the
location of the equipment selection
function. The range of technical
knowledge required to guide properly
the acquisition of information processing equipment and related services
is great and highly specialized. At the
William J. Haneghan
same time, it is a full -time job to keep
abreast of changes in this area. These
Budget Director
Dover Corporation — factors lead me to the conclusion that,
Elevator Division
in many situations, the organizational
(Continued on inside back cover)
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Basic Accounting; Theory:
A Set of Three Postulates
B,• R. W. METCALF
a n d G. D. WELCH

has recently been characterized as evolving through "continuity and change." However, the deductive process (currently in vogue)
places too mach emphasis on continuity
without compensating change. The profession has failed in its efforts to conceive a means for correcting faulty and
outdated practices or for selecting the
best of the new procedures as they are
developed:
CCOUNTANCY
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One of the dilemmas of the profession,
as things are now is that since practice
determines generally accepted accounting
principles, no presently "accepted" principle can be rejected for a better one,

no matter what the merits of the case.
This is because the new principle obviously will not be in accordance with
what is at the time generally accepted.'
Principles Controversy
If the lack of general acceptance of
"generally accepted accounting principles" was not recognized by the general
public previously, the abortive attempt
by the American Institute during the late
50's and early 60's to identify principles
should serve to highlight the accounting
profession's inability to provide one set
of concepts which could serve as a rallying point for all, or even a majority, of
financial accountants. Research Studies
'Thomas S. Higgins and Herman Bevis, "Generally Accepted Accounting Principles —Their
Definition and Authority," The New York Certified Public Accountant, February 1964, p. 97.
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by Moonitz" and Sprouses afforded immediate, almost retroactive, 4 criticism by
members of the profession.
In an apparent attempt to reduce the
debate created by these studies, an expanded "inventory" of principlesr, was
released, to be followed by further research tinder the Accounting Principles
Board." It must, therefore, be acknowledged that the controversy over principles continues and that a new approach
may be necessary for a solution. Werntz
has explained:
Some of these controversies or problems
appear to involve what we generally
considered to be basic assumptions and
axioms. Others involve the proper application of our present principles to specific new factual situations. Others
involve the solution of apparent conflicts
between existing accounting principles.
Still others involve situations where the
result, produced by following existing
"generally accepted" accounting practices, just doesn't seem to make good
practical sense?
It should be observed that the conflict
is not one of establishing the merit and
constraints of a particular principle, e.g.,
going concern, materiality and consistency. The difficulties arise through the

' Maurice Moonitz, The Basic Postulates of
Accounting, Accounting Research Study No.
1, American Institute of Certified Public Accountants, New York, 1961.
Robert T. Sprouse and Maurice Moonitz, A
Tentative Set of Broad Accounting Principles
for Business Enterprises, Accounting Research
Stu dy No. 3 , American Institute of Certified
Public Accountants, New York, 1962.
4 Ibid., comments of Leonard Spacek, pp. 7779.
1 Paul Grady, Inventory of Generally Accepted
Accounting Principles for Business Enterprises,
Accounting Resea rch Study No. 7, American

Institute of Certified Public Accountants, New
York, 1965.

°Charles E. Noyes, publisher, The Journal of
Accountancy, personal letter to George D.
Welch.
T William W. Werntz, "Dilemmas in Today's
Reporting," The Journal of Accountancy,
November 1955, p. 44.

attempt to combine these independent
principles in an integrated accounting
system. Undoubtedly, a program of accounting research could benefit from the
council of Chambers who advises:
(a) there shall be , no admitted
authorities; (b) there shall be no temporal limits to inquiry; (c) there shall
be no territorial limits to inquiry; (d)
there shall be no limits such as may be
implied in allegiance to the policies
(other than the policy of promoting
knowledge) of organizations to which
researchers are related .8
Vehicles for Continuity and Change
Although the Institute's Special Committee was concerned with financial accounting only, it visualized that postulates were to serve as basic assumptions,
.. derived from the economic and political environment and from the mode
of thought and custom of all segments
of the business community. " 9 Therefore,
the postulate or postulates would seem
to have a philosophic base rather than
being accounting, action oriented.
Several philosophic concepts have
been suggested as the foundation for accounting. As early as 1940, DR Scott
observed, "What changes are necessary
should be controlled by the principles of
justice, fairness and truth." 10 Other
writers have urged "...that the fundamental principle of accounting is useful ness."1 t
Although other concepts may be

R. J. Chambers, "The Conditions of Research
in Accounting," The Journal of Accountancy,

9

December 1960, p. 39.

"Report to Council of the Special Committee
on Research Program," The Journal of Accountancy, December 1958, p. 63.

" DR Scott, "The Basis for Accounting
Principles," The Accounting Review, December 1941, p. 344.

E. B. Wilcox and R. H. Hassler, "A Foundation for Accounting Principles," Significant
Accounting Essays, ed. Maurice Moonitz and
A. C. Littleton, Prentice -Hall, Inc.. Englewood
Cliffs, N. J., 1965, p. 143.

11

MANAGEMENTACCOUNTING

equally worthy of consideration, the four
concepts justice, fairness, usefulness,
and truth —have customarily been offered in discussion of purpose or in justification of action in accounting. Each
of these concepts has found favor with
certain groups of accountants and they
have held for it in preference to the
other three.
Philosophical concepts do not provide
a valid vehicle in the search for accounting postulates. What is true, just, fair or
useful involves a matter of perspective
and judgment neither of which is universal enough to postulate. This is not to
say that these concepts are not worthy
and desirable attributes of accounting,
but they are modifiers, attributes of
changing hues rather than basic elements
of accounting.
What is truthful, just, fair and /or useful in one accounting context may not be
in another. At least four categories of
accounting concepts can be identified in
terms of the markets (uses) for accounting services. These are the concepts for:
1. Managerial accounting
2. Financial accounting
3. Governmental accounting
4. Accounting for nonprofit organizations.
A Uniform Accounting Base
If different and distinct areas are
serviced by accounting, it must be
posited that there are certain unifying
concepts that underlie all accounting reports. Those assumptions that permeate
all statements, both internal and external, must be identified.
It may be asserted that these underlying concepts should fulfill the requirement of postulates as s et forth by the
Special Committee on Research Program of the American Institute:
Postulates are few in number and are
the basic assumptions on which principles rest. They necessarily are derived
from the economic and political environment and from the mode of thought and
customs of all segments of the business
community. The profession, however,
should make clear their understanding
JUNE 1968

and interpretation of what they are, to
provide a meaningful foundation for the
formulation of principles and the development of rules or other guides for the
application of principles in specific
situations.12
Therefore, in the opinion of the authors, postulates of accounting should be
mutually exclusive in that they require
no modification or amplification and are
not subservient to any other concept.
Thus, the problem becomes one of identifying and /or stating those concepts
which form the underlying base for accounting in all of its uses. In the words
of Gilman:
At the risk of overrepetition, it is necessary to reaffirm that the accounting
system . . . rests squarely upon three
fundamental assumptions or conventions,
namely, the entity convention, the valuation convention, and the convention of
accounting periods.ls
The Entity Convention. Several statements on the entity concept have been
forthcoming in recent years.
Economic activity is carried on through
specific units or entities. Any report on
the activity must identify clearly the
particular unit of entity involved.14
The primary function of accounting is
to accumulate and communicate information essential to an understanding of
the activities of an enterprise, whether
large or small, corporate or non -corporate, profit or non - profit, public or
private.15
A business entity consists of an organization of persons and properties which
" "Report to Council of the Special Committee
on Research Program," The Journal of Accountancy, December 1958, p. 63.
"Stephen Gilman, Accounting Concepts of
Profit, The Ronald Press, New York, 1939,
p. 597.

" Maurice Moonitz, The Basic Postulates of
Accounting, Accounting Research Study No.
1, American Institute of Certified Public Accountants, New York, 1961, p. 22.
I
`, Committe on Concepts and Standards, American Accounting Association, "Accounting and
Reporting Standards for Corporate Financial
Statements- 1 9 5 7 Revision," The Accounting
Review, October 1957, p. 536.

have been brought together for certain
economic objectives.1e
If taken at face value, the entity concept would automatically be included as
one of the postulates comprising the uniform accounting base. However, it can
be pointed out that certain qualifications,
modifications, and outright departures
mast be made from the entity concept in
preparing accounting statements. For example, accountants are forced to (1)
hurriedly alter the entity concepts for
consolidation purposes, (2) add modifiers
(e.g., sub - entity) to describe cost centers
for cost accounting and (3) give only
token recognition in determining the cost
of a fixed asset.
For these reasons, it is suggested that
a postulate of unity replace the entity
concept as a postulate fundamental to
the accounting process. Unity is defined
as:
1. State or fact of being one; oneness. 2. One single thing; something
complete in itself, or regarded as such.
3. The onene ss of a complex or organic whole or of an inter - connected
series; a whole or totality as combining all its parts into one. 4. The fact
or state of being or combined into
one, as of the parts of a whole. 5. A
17
body forced by union
...
All the concepts currently associated
with entity can be readily transferred to
the unity postulate. In addition, use of
the unity concept avoids an immediate
decision as to whether the entity, proprietary, or commander theory should
be followed. The choice would be exercised for each statement based on the
coherence requirement for truth.
The Valuation Convention. Once the
Paul Grady, "Inventory of Generally Accepted Accounting Principles in the United
States of America," The Accounting Review,
January, 1965, pp. 21 -30. Released in its
entirety as a monograph by the American Institute of Certified Public Accountants, Accounting Research Study No. 7.
17 The American College Dictionary, Ed. Clarence L. Barnhart, Random House, New York,
1"

1958, p. 1326. Emphasis added.

unit to be accounted for has been identified, some means of accountability must
be provided. Throughout the literature,
there appears to be unanimity of opinion
that a concept of measurement forms
one of the blocks in the foundation for
accounting theory.
While some accountants would argue
that any, and all, business communication is within the scope of accounting,
the reliance on monetary expression by
the Association's and Moonitz19 seems
to be in accord with the general sentiments of the profession. However, in
ascertaining a correct statement of the
postulate for measurement, the problem
is one of determining how far to go in
specifying the monetary unit. For example, the measurement postulate must not
be coached in such terms as to infer a
historical cost quantification.
Thus, a postulate of monetary measurement is advocated. It might be stated
as: money is the measurement device in
accounting. The monetary unit employed will usually coincide with the national currency in the country where
accounting is undertaken, but this need
not be the case (e.g., a foreign subsidiary's holdings may be converted into the
parent country's currency although the
original accounting need not have been
done there).
It should be understood that acceptance of the monetary measurement as a
postulate would mean that a report stating a company had 10 drill - presses would
not be accounting unless monetary expression was included as well. Although
accountants may be asked to prepare
such statements, the authors are of the
opinion that this is outside the confines
of the accounting framework and, while
the accountant may possess such data,
it is a by- product of the accounting process and not its primary purpose.
The Convention of Accounting Periods. Accounting, in the words of Paton,
"might almost be defined as the act
" 1957 Revision, op. cit., p. 537.

1
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Moonitz, op. cit., p. 22.
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which attempts to break up the financial
history of a business into specific units,
a year or less in length. 1120 Thus, at least
one knowledgeable source considers the
period convention to be of primary importance for external purposes.
In identifying his time period postulate for financial accounting, Moonitz
stated, "Economic activity is carried on
during specifiable periods of time." 21
The time dimension is also an integral
consideration for internal reports. Budgets and other decision- aiding projections
presuppose a limited, or precise, time
horizon.
It is the specification of the time period that has created the greatest difficulty for accounting theory, (i.e., the
current debate as to the treatment of
"period costs" by advocates of direct and
traditional costing). Perhaps the problem
stems from the fact that, of all accounting principles, the period concept is furthest divorced from reality. Beyond stating that periodicity is integrally related
to the concepts of tentativeness, matching (cost expiration and revenue realization) and the going concern, further
elaboration is not warranted in this discussion.
Differing importance has been attached to time periods in preparation of
the various accounting reports. For this
reason, care must be exercised in discerning whether or not a period concept
forms part of the general foundation for
accounting and, if so, what statement of
the postulate would serve universally.
The fetish in external reporting for
annual statements necessitates an implicit or explicit assumption as to the
timing. However, the reporting principles developed for the preparation of
annualized data fail to be completely
relevant in developing interim state-

f0
W. A. Paton, Accounting Theory, The Ronald Press Company, New York, 1922, p. 469,
quoted in Gilman, op. cit., p. 97.

" Moonitz, loc. cit.
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ments, liquidation information, make or
buy analysis, and product mix calculations. In these latter cases, the time period is either altered or held constant.
A postulate entitled time perspective
would seemingly be appropriate in accounting. It might be stated as: Cognizance of the time period involved is imperative in the preparation of accounting
data.
Amplification of this postulate could
provide for single- purpose statements directed toward a user rather than multipurpose statements directed toward other
accountants. By altering the perception
of the time period, an accountant can
readily prepare statements on direct costing, interim financial position and income taxes without sacrificing his ability
to conceive conventional financial statements.
The Postulates of Accounting
Three postulates would thus serve as
the foundation for the basic theory of
accounting. From such a basis the various sub -areas of theory could develop,
compatible and consistent with one another.
Time horizon: Cognizance of the time
period covered by the statement is imperative in the preparation of accounting
data. Every statement prepared by an
accountant must be involved with some
time dimension. As for the other postulates, the truth framework must establish
the importance of time on the desired
statements.
Unity: The primary function of accounting is to accumulate and communicate information essential to the understanding of specifiable units. These units
may take any form, from integrated corporate structures to single products or
processes, depending on the particular
coherence requirement.
Monetary expression: T o provide a
means of expressing the activity of (or
information about) a unit, money is employed as the measurement device.

Fundamental Concepts of Information Theory
B y J oh n A. Ca s p a r i *

O

NE OF THE PRIMARY objectives of

any managerial accounting system
is to provide information to managers
for internal decision- making. In order
to achieve this objective, it is essential
that the managerial accountant have a
thorough understanding of what "information" is and a set of criteria for deciding how much information to provide
for a given decision.
Information theory indicates one way
in which to determine the point where
the cost of collecting additional data or
information exceeds the benefits which
result from that additional effort.
There are three concepts which are
considered to be fundamental to information theory:I
1. Information,
2. The amount of information,
3. The value of information.

will

Information
In order to understand the concept of
be useful to disinformation, it
tinguish among data, knowledge and
information.
Da ta are simply facts which are obtained through empirical observation.
They are predicates which may form
the antecedent conditions of conditional
*Mid- Missouri Chapter 1965. Assistant Instructor in Accountancy at the University of
Missouri, Columbia, Mo. A.B. degree from
Washington University in St. Lou is and M.A.
degree from the University of Missouri.
'N. M. Bedford and M. Onsi, "Measuring the

Value of Information —An Information Theory
Approach", Management Services, January February 1966, p. 15.

statements. Both knowledge and information are built upon data.
Kn o wle d g e is a group of well -confirmed law -like generalizations which
relate data to their environment. Thus
knowledge is the means by which data
become useful to the manager or to the
accountant.
In f o r m a t i o n , which is the focus of this
article, is the resultant of the coordination of data with knowledge when the
data are screened, edited and evaluated
for use by a specific person in a given
situation. Knowledge may become information when it is used in making a
decision and, conversely, the process of
obtaining information may result in an
addition to knowledge.
There are three characteristics which
information provided a decision -maker
should have. First, it should be informative, that is, it should affect the expected outcome of a given decision.
Second, information should be instructive by indicating a most favorable
choice from among possible decisions.
Third, information should motivate the
decision -maker by changing the expected
outcome of a decision.
Consider the case of the manager who
must decide whether or not his company
should add a product Y to its product
line. He has an original estimate of sales
as well as information concerning the
additional fixed costs and the contribution per unit which "Y" will make
toward fixed costs and profits. Later his
estimate of sales is revised as a result
of additional market research:

PROBABILITY OF DECISION
Decision

To add "Y"
Not to add "Y"
Total

Existing data

0.50
0.50
1.00

Afte r ma rket
research
0.99
0.01
1.00
MANAGEMENTACCOUNTING

In this case, the information provided
by additional market research was that
the sales density function had a narrower
dispersion that previously supposed, and
that the mean of the sales density function was 233 units greater than anticipated. (See Exhibit 1.) This information:
— Informed the manager by changing the

probability of the choice to add "Y" to
the product line from 0.50 to 0.99,
— Instructed the manager by indicating
that the decision to add product "Y"
to the product line should be made,
— Motivated the manager by changing
the expected contribution of product
"Y" from $0.00 to $466.00. (The
number of units the mean of the sales
distribution is greater than the break even point multiplied by the marginal
contribution per unit.)
All information provided by the managerial accountant must have these three

characteristics. It will be of great help
to the accountant if he has a way in
which to measure the amount and value
of the information which he transmits
to managers to aid them in decisionmaking.
The Amount of Information
It may be seen from the foregoing
discussion that information is related to
the decrease in the amount of doubt
concerning the occurrence of an event.
Hence, the "amount" of information
must be a function of the unexpectedness of an event. In the preceding example, if the manager had known that
the mean of the expected sales density
function was 1,038 units rather than
850 units and that the standard deviation
was 100 units rather than 150 units, no
information would have been provided
him by the additional market research.
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The Value of Information

will

To be of value, information must
cause a better decision to be made than
would be made without the aid of that
information. In the above example, if
more research were to be undertaken
and the information supplied by that
research indicated that "Y" should be
produced, then the additional information would have little value for the
decision - maker.
The dollar value of information is the
additional profit which may be obtained,
or loss which may be avoided, through
the use of the information. Consequently, the equi- marginal principle is
applicable in determining how much information should be collected for a given
decision, and information should be
collected up to the point where the
marginal cost of information is equal to
the marginal benefit derived from the
use of that information.
At this point an example is given in
order to illustrate two points. First, how
the expected value of information may
be determined and, second, that the expected value of information is a function
of the uncertainty of the occurrence of
the event which the information concerns.
Consider the case of the manager who
wishes to decide if his firm should add
a product Z. From information already
available, the manager determines the
following:
His subjective estimate of the probability
distribution of expected sales has a mean
of 1,000 units and a standard deviation of
150 units. The break -even point for "T'
is at 850 units of sales and the marginal
be $2.00 per unit.
contribution of "T'
The manager's criterion for acceptance is to accept the product only if the
10

expected sales are above the break -even
point. On the basis of his present information, the manager will decide to
produce product Z as the estimate of
expected sales is above the break -even
point. The relevant question at this
point is: "What is the expected value of
additional information on the level of
sales ?"
If the additional information is that
the sales will be equal to or greater than
those subjectively estimated, the conditional value of the information is zero,
as it does not affect or change the decision. If, on the other hand, additional
information shows that the level of sales
will be at or below the break -even point,
then the conditional value of the information will be the expected value of the
loss which would have been incurred
had the product been accepted. The
value of that information may be determined as follows:
E _ ( P i ) ( V I ) + (P2) ( V 2 ) ,
Where:
E = Expected value of the information.
Pi = Probability of sales being greater
than the break -even point.
P._, = Probability of sales being less than
or equal to the break -even point.
V1 = Value of the information that the
first situation
occur.
V., = Value of the information that the
second situation will occur.
Summary
If the management accountant is to be
successful in his role of providing management with decision models and information for the input of those models,
he must be a specialist in the area of
information. Information supplied for a
manager should have the characteristics
of informing and instructing the manager. If the information has these two
attributes, then it will also motivate the
manager by changing the expected return of a given decision. Both the
amount of information and the value of
information are functions of the amount
of doubt surrounding the occurrence of
the event which the information conterns.
will

We may therefore infer that the
amount of information will be greater
the greater the uncertainty regarding the
occurrence of an event. Similarly, the
amount of information will be greater
the greater the number of alternative
decisions.
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The Use of Information Theory in Accounting
By CHARLES L. BO ST WICK
o f T H E key problems of today's
management accountants is the
selection for presentation to management of meaningful information from
an unlimited supply of data. The problem of determining what information
management needs is not unlike the
problem of measuring materiality for
financial statement purposes.
An understanding of information
theory can clarify some of these measurement problems and, simultaneously,
suggest solutions. The intention of this
paper is to orient the reader to the underlying concepts and techniques of
information theory; to suggest how these
concepts and techniques might be applied in the solution of relevant
accounting problems; and, hopefully, to
encourage research in the use of information theory to develop meaningful
managerial reports and financial statements.

O

NE

Surprisal
The information theory discipline can
contribute to the accountant a precise
quantitative measure of the "amount of
information" present in a given set of
business data. Since information can
exist only in conjunction with some
degree of uncertainty, any measure of

the amount of information contained in
a message must be based on the amount
of uncertainty reduction, or surprise,
rendered by that information. Thus, the
term "surprisal" is often used to indicate the amount of information transmitted by a message.
Obviously, learning the occurrence of
an unexpected event is of far more worth
than if it were expected. Therefore, the
measuring system, information theory,
is based on expectations and probabilities. The greater the expectation or
probability associated with the occurrence of an event, the smaller the
amount of information contained in a
report of its occurrence. Conversely, the
smaller the probability of occurrence,
the greater the amount of information
associated with such an occurrence.
The Bit
In information theory, the binary digit
is the unit of measure. The term "bit"
represents this measure. The number of
bits contained in a message can be
thought of as the number of yes /no type
questions one would have to ask in
order to learn what a message contains.
Any information can be expressed
using a binary system. The answers to
the yes/no questions are expressed as a
series of binary digits, 0 meaning "no"
and 1 meaning "yes."

CHARLES L. BOSTWICK is an Assistant Professor of
Qu an tita tive Metho ds, Georgia State College, Atlanta, Ga .
He h o l d s B .B .A . a n d M . P. A . degrees, both in Accoun ting,
from Geo rgia S ta te Colleg e.
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The answer to one yes/no question,
and therefore one bit of information,
can indicate which one of two events
has occurred. If there are four possible
occurrences, two questions are necessary, thus communicating two bits of
information. If there is only one possible
event, learning of its occurrence communicates zero information.
Since surprisal is the minimum number of bits necessary to express (encode)
a particular fact, that number is equal
to loge m, where m is the number of
equally likely events which can occur.'
As the number of possible events gets

Answe rs

1. Did an event numbered greater than 16 occur?

No

2. Did an event numbered greater than 8 occur?

No

3. Did an event numbered greater than 4 occur?

Yes

4. Did an event numbered greater than 6 occur?

No

5. Did an event numbered greater than 7 occur?

Yes

Loge m is equal to 1092—, where p is the
probability of occurrence. If the probability of an event is .25, the surprisal associated with that event is to
l
92.2, or 2.
As the number of events in a situation
increases, the surprisal associated with
each of them also increases, but at a
much slower rate.
Nu mbe r o f Ev en ts
(m )

1
2
4
8
16
32

log,m
0
1
2
3
4
5

'Appendix explains the meaning of log., and
includes a table of log, which contains all the
necessary logs for the illustrations in this arti12

There are thirty -two possible occurrences in a particular situation. A
message indicating which of them actually happened would communicate
five (1092 32) bits of information. Five
yes/no questions are necessary to isolate
any one of the thirty -two. If event
number seven is the one which occurred, the following set of questions
and answers will isolate that event:

QUESTIONS

If t he events in a situation are not
equally likely, the surprisal associated
with any one of them is dependent upon
the probability of its occurrence. Then,

cle.

larger, the probability of any one of
them occurring decreases, and thus the
information associated with an occurrence increases.

When the number of events doubles,
surprisal increases by one bit. This is
the usual logarithmic relationship. It is
interesting to note at this point that if
1,000,000 possibilities exist, 20 yes /no
questions can isolate any one of them.
Entropy
Thus far we have been discussing,
expost, the amount of information communicated by a single message. An a
priori estimate of the amount of information expected from a message,
labeled "entropy," is the summation of
the probability of each possible event
times the amount of information associated with its occurrence. This is an
expected value technique.
The entropy associated with a group
of events, symbolized by H, is expressed
mathematically as follows:
H

n

1

= E A 1092 p•
t_I

where pi equals the probability associated with each event, loge

p

is the sur-

MANAGEMENTACCOUNTING

prisal associated with each event, and
indicates the summation of p i times
r=t

1

10 92 —

( See

footnote 2 below.)

The probabilities of all of the possible occurrences are considered in
determining entropy. Surprisal, on t he
other hand, is the amount of information

contained in a message indicating which
events actually occurred.
Let's say that there are four events
which could occur in a situation with
the probabilities of .2, .5, .2 and I. The
amount of information, entropy, expected from a message that indicates
which of the four occurred, is then
computed as follows:

H =.2 log. I +.510921 +.2109, 2

+.1log2

.1

H = .2 10925 + .5 1og22 + .2 log25 + .1 log-10
H = .2(2.32) + .5(1) + .2(2.32) + .1(3.32)
H = 1.760
Computations can be made more easily using the following columnar system:

Event #

Probability of
the event
.2
.5
.2
.1

In any situation entropy is between
zero and loge m, where m is the number
of possible events. If the four possible
events in this example were equally
likely, entropy would equal two (see
appendix). If one of the four were certain to occur, entropy would equal zero.
Therefore, entropy in this situation has
to be between zero and two. It is 1.76,
which is relatively high in the range.
Hence, 1.76 bits of information can be
expected from a report indicating which
of the four events occurred.
Redundancy
Most business situations are characterized by a continuous sequence of
interrelated events in which expectations
2 When dealing with continuous probability
distributions, entropy is symbolized as follows:
H = F(x)

f

1092 - -dx wh ere F( x) is a prob-

ability density function.
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1
Pi
5
2
5
10

log.1
P:
2.32
1.00
2.32
3.32

P, log.I
P4
.464
.500
.464
.332
1.760 =H

and probabilities of future events are
determined and altered by past and
current events. Because of this characteristic, it is important to determine
"redundancy," i.e., to measure the
predictability of events within a system
if previous occurrences are known.
Thus, if we are no better able to predict
future occurrences knowing previous
ones, there is zero redundancy. Redundancy is an increasing function of
predictability. As predictability increases,
redundancy increases.
As well as a measure of predictability,
redundancy serves as a measure of the
efficiency of a message. Most messages
are somewhat repetitious. For example,
after listening to the first few words in
a sentence, one often is able to guess
approximately what the next few words
will be. If language were perfectly efficient, this would be impossible. Zero
redundancy in a communication system
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would render every symbol, number,
letter or word completely unpredictable.
With zero redundancy, or complete
efficiency, language would require far
fewer words, but it would lose much in
accuracy, since repetition helps ensure
correct interpretation by the receiver.
One - hundred percent redundancy is
totally repetitious and prevents the communication of any information, while
zero redundancy provides perfect efficiency but, without reinforcement, risks
accurate interpretation by the receiver.
When developing communication systems, therefore, the objective is the
achievement of balance between efficiency and accuracy rather than the
maximization of efficiency. Mathematically, redundancy in a communication
system is expressed as follows:
R = 1—

H
H. . .

c

where R equals redundancy, H equals
entropy, and H,,,,, represents the maximum amount of information which can
be contained in the particular system. H
is at a maximum when the events that
can be reported by the system are
equally probable. Therefore, Hn,aX =loge
m, where m equals the number of possible events. This is logical since entropy
increases as the events become more
equally likely.
Referring to the example in which
entropy was calculated, the redundancy
in that report can be computed as
follows:
H has been computed to be 1.76. There
are four possible events in this situation;
thus, H,,,,,.,=log_, 4 -2. And redundancy
1.76
= 1
12.

—2 = .

Redundancy in this situation is .12.
If entropy were zero, redundancy would
be one,s and the message would be
completely repetitious, communicating
no information. If entropy were at its
'R = 1
14

-2

=1

maximum, which is 2, redundancy
would equal zero. 4
Redundancy is always between one
and zero. As redundancy in a reporting
system increases, its efficiency and the
amount of information it communicates
decrease, while accuracy increases. Conversely, as redundancy decreases,
accuracy of communication between
source and receiver decreases, while
efficiency and the amount of information communicated increase.
Partial Information
If one wishes to know which of
several possible events has occurred and
then receives a message which narrows
the possibilities, he has received partial
information. For example, a personnel
supervisor wishes to choose the best
salesman from a group of ten applicants,
about whom he knows nothing except
their names. There is a 1/ 1 0 chance
of selecting the correct person. If someone walked in and designated the best
salesman, the supervisor would receive
3.32 (1092 10) bits of information; but
since this is unlikely, the supervisor administers an aptitude test which narrows
the choice to four. If someone were to
point out the best salesman at this point,
the information received would be two
(loge 4) bits. The test moves the
supervisor from a position in which
information is worth 3.32 bits to a
position where the information is worth
only two bits. In other words, his uncertainty is reduced. This reduction, in
terms of bits, is the difference between
the expected information before and
after the test, which is 3.32 — 2 = 1.32.
In this case, the test renders 1.32 bits
of information.
In the illustrative situation described
earlier under "Entropy," the probabilities of the four possible events were
.2, .5, .2 and .1 respectively. After
empirical research has been conducted,
the probabilities are revised to .1, .8,
.05 and .05. Entropy computed using
the revised probabilities is equal to 1.02:
'R = 1

-2

-0
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1
2
3
4

Probability of
the event
.1
.8
.05
.05

I

1

logo P4

p,

1
logo Pi

Pi

10
1.25
20
20

3.32
.32
4.32
4.32

.332
.256
.216
.216
1.020

Since entropy assuming the prior
probabilities was 1.76, the information
gained by the research in this situation
is worth .74 bits (1.76 — 1. 0 2 = .74).
When partial information is received
from a message, the difference in expected information before and after the
message is the worth, in terms of bits,
of the information.
The Communication System
Any communication system can be
segregated into five functions:
1. Source
2. Transmitter
3. Channel
4. Receiver

5. Destination
The accounting function can be described as the development and operation of a communication system within
a business. Since the accounting system
is an information communication system, a clear understanding of the five
basic functions of a communication system might increase accou n ta n t s '
understanding of this, their key responsibility.
Messages originate with a source and
move via transmitter, channel and receiver to their destinations. The source
of communication is the originator. The
process performed by the transmitter in
preparing a message for transfer is
called "encoding." The message is arranged in some predetermined form
which can be transferred by the channel
and later decoded by the receiver. The
receiver reverses the coding of the transmitter, usually recreating the original
form of the message. The simplest form
into which a message can be encoded is
a series of binary digits; and the number
JUNE 1968
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#

Event

H

of binary digits required to express a
message is its surprisal.
As a message moves from source to
destination, some of its original meaning is lost. All the influences which
reduce accuracy are grouped together
and called "noise." In a radio or telephone system, noise is often static; in an
accounting system, it takes the form of
transfer errors, manipulation errors,
misunderstanding of terms, etc. A
traditional accounting objective can
therefore be expressed as the minimization of noise in an accounting information system.
The terms used to designate communication functions imply their
meanings, which are not complex. The
hope is that the isolation of these functions in accounting systems and subsystems will increase the accountant's
understanding of the systems, and thereby help him to minimize noise, increase
channel capacity, isolate under- utilized
channels and develop more efficient
codes.
Value of Information
The careful design of management
reports, many being based on the principle of exception, is necessary with
today's data explosion. Information
theory can help in this effort by measuring the amount of information communicated by a report. Routine reports
should be designed to communicate the
optimum average number of bits. Most
people can comprehend many thousands
of bits an hour; but if a person's limit
is exceeded, he becomes frustrated, or
if too few bits are communicated, he
becomes bored. Thus, the objective is
to achieve a balance between H and
redundancy in the report.
15
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tions. Some techniques have been
proposed to measure people's feelings,
but currently we usually assume a close
correlation between the empirical and
explicit probabilities we can develop and
the actual expectations of managers. It
is worth more to learn of the occurrence
of an event when it is unexpected than
when that same event is expected. This
statement is true only because we are
comparing the same event under two
different conditions of expectation. If
different events are being compared, the
statement might be untrue.
The worth, or value, of information is
affected by factors other than the probability or expectation of the occurrence.
The occurrence of two equally probable
events might have greatly differing
values; while, since the probabilities are
the same, they contain the same
"amount of information." For example,
assume that the probability of selling ten
refrigerators next month is .05, and the
probability of selling ten ice cube trays
is also .05. Chances are the manager
will be more interested in learning of the
sale of ten refrigerators than of the sale
of ten ice cube trays. The value of these
two pieces of information is unequal,
while the amount of information, based
on .05 probability, the same.
A method must be developed which
will quantify "value of information" as
well as "amount of information." This
will probably be some type of expected
value technique. Possibly, multiplication
of the surprisal value of a message by its
magnitude would accomplish this. A
message telling of the sale of ten refrigerators or ten ice cube trays is worth
3.32 bits. If this is multiplied by the
price of each one respectively, the products might be rough measures of the
value of the information. Ten refrigerators at $300 each, times 3.32 bits, equals
9960. Ten ice cube trays at one dollar
each, times 3.32 equals 33.2. 9960 and
33.2 might be useable measures of the
value of this information to management. If people's reactions to information correlate with the number of bits
is

The problem of boredom was emphasized during the early years of the
industrial revolution when many production processes had meters which
rarely varied from an acceptable range
but had to be continuously observed.
Watchers often fell asleep because they
received so little information. The best
solution at the time was to make them
sit on one - legged stools. Now machines
can perform such routine tasks effectively, since they do not make the
careless errors of humans due to boredom with communications with low
surprisal levels. At the other extreme,
both machines and people become
frustrated and inaccurate when they are
forced to receive or transmit bits at too
high a rate.
Exception reporting systems have as
their objective the reporting of information which will be worthwhile for
management to know. This worthiness
can be based on a measure of the surprisal which the manager receives from
a report of an occurrence.
For example, if sales have been between $10,000 and $12,000 each week
for the past six months and sales are
$11,000 this week, such information
communicates few bits to the manager,
since that probably what he expected.
If, however, sales are an unexpected
$20,000 or $5,000 for one week, a large
number of bits is communicated by a
report to that effect.
One method for determining which
information to present to management
involves setting a minimum surprisal
requirement. If the report of an occurrence communicates this minimum
surprisal or more, it is presented to
management; if not, it is not worth the
management's time.
cost
Ordinarily surprisal is a function of
the probability associated with certain
events. This is mathematically true. But
as accountants we are, ideally, also
concerned with the expectations of the
people receiving the information. There
are some tricky measurement problems
involved in determining these expecta-
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the information contains or its expected
value, information theory can be extremely valuable in developing reports
for both external and internal use. This
author believes that research will prove
this statement to be true.
Conclusion and Recapitulation
Information theory has potential value
for business because managers need to
know only about occurrences which
vary significantly from what is planned
or expected. Information theory can
measure the amount of information inherent in an occurrence, and thus
indicate its significance.
Surprisal is the amount of information
associated with the report of an occurrence. Entropy is the amount of
information expected from a report before the actual occurrence is known.
Both surprisal and entropy are measured
in bits, and the number of bits inherent
in a report is the number of binary
digits, or yes /no questions, necessary to
communicate the information. When
partial information is received, the entropy before the message minus the
entropy after the message is the surprisal
associated with that message.
The efficiency of a reporting system
is measured in terms of redundancy.
Redundancy is inversely related to
efficiency, 'but accuracy usually decreases with a decrease in redundancy.
The value, or worth, of information
may be very different from the surprisal
associated with it. To measure the worth
of information, some type of expected
value technique may be used.
All communication systems perform
five basic functions. An understanding
of these functions, and of entropy, surprisal and redundancy, can be of value
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to the accountant in performing his
duties for business.
Appendix
The logarithm of a number is the
number to which you must raise another
number in order to get the original number. The base of a logarithm is the
number which is raised to the power
that will cause it to be equal to the
number of which one wishes the log.
Log to the base 2 of 8 is the exponent
to which you must raise 2 in order to
get 8. The exponent in this case is 3.
It is written, I0 92 8 = 3.
Logs can be to any base. In information theory we are concerned only with
log to the base 2. Log: is appropriate
since the exponent to which 2 must be
raised in order to equal m is equal to
the number of binary digits which would
be necessary to indicate which event of
m possibilities occurred. The following
is an abridged loge table:
M

1
1.25
2
3
4
5
6
7
8
9
10
16
20
32
100
1000
10,000
100,000
1,000,000

log, m
0
.32
1.00
1.58
2.00
2.32
2.58
2.81
3.00
3.17
3.32
4.00
4.32
5.00
6.62
9.97
13.29
16.61
19.93
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Communications and Automation
B : J. DOUGLAS EL LI OT T

HERE ARE two aspects to any major
change made in a business organization— technological and sociological.
The technological aspect has to do with
the mechanics of the change while the
sociological aspect has to do with people.
There has been a tendency in business
to give a great deal of attention to the
technological aspect. In planning to install a large -scale electronic computer in
an office, for example, much attention is
given to the proper piece of equipment,
programming and procedure planning.
On the other hand, the sociological aspect is often overlooked or, inappropriately, taken for granted. Frequently
little advance planning is done in measuring the impact of "the electronic
brain's" installation on the people involved and what is to be done with those
who are affected.
Our discussion will be limited to just
one factor of the sociological aspect
of change, communications. Misunderstandings and apprehensions resulting
from poor communications defeat the
good planning any company may do, not
only pertaining to other sociological factors but to the technological planning as
well. It is safe to say that many well planned changes in business have failed

due to the lack of proper communications to the employees involved, and in
some cases to the public.
This article is primarily a case study
of major change in the office procedures
and organization made at Detroit Edison, including the installation of large
scale electronic data processing equipment. It was one of the fi rst such installations in the utility industry and an
early installation in industry in general.
Therefore, a considerable amount of
pioneering was done.
Our company has long placed a great
deal of importance on adequate communications with employees which includes means whereby they participate
in certain situations and are involved in
others. So, I believe, we can say that our
communications climate is such that our
employees are used to and expect to
know what is going on. Detroit Edison
has had a long history of mechanization
in the area I am writing about, therefore, the employees have been somewhat
conditioned to further automation.
Planning for Automation
At the time of the start of our feasibility study, the purpose of the study and
who would be assigned to it was announced through a formal communication from top management. During the
course of the study, which took about a
year, the study group made occasional
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A previous contributor to MANAGEMENT ACCOUNTING, Mr.
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contacts with other people in the organization primarily, however, to get information. The study group made presentations to top management as their study
progressed to the point where ultimately
management accepted or approved the
plan. In our case the plan included many
major changes in organization, policy
and procedures, including the use of
large -scale electronic equipment.
Once the plan was accepted, the study
group held meetings with middle management personnel and later with
supervisors, presenting the plan and
answering any questions pertaining to it.
Supervisors were asked to discuss with
their employees the broad aspects of the
plan, using as an outline a letter from one
of the executives which briefly stated the
objectives and timetable.
In connection with automation, it
seems to me that the first information to
be communicated to the people is crucial, but wh at and how much to communicate is important. One must know
the people to be communicated to, how
they are oriented, what their experience
is, what the environment is in which they
work. Where to put emphasis on communications is also necessary in this
early stage. For example, should the emphasis be put on t he fa ct th at no e mployees will be laid off, should the emphasis be directed in other areas, or
should nothing be said about the consequences.
We made an extra effort to tell them
as much as we knew. Historically, Detroit Edison had never laid off anyone as
a result of a change in procedure, so it
was natural to assume that this was not
one of the employees' concerns. But we
were aware of the other concerns: having to learn a new job, having to work
for a new supervisor, having working
hours changed, and the like.
In summary, in connection with this
first phase of planning for automation,
our communicating was primarily a one way communication down - the -line.
Implementing Automation Change
During this phase it was necessary for
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us to establish some new lines of responsibility for the implementation as well as
to organize a programming group to
work out the details of the procedures
and to program the computer for the
change.
In our case, the programming department was made up of representatives
from all of the departmental groups in
the company which were affected by the
change. This was done for two primary
reasons. First, back in 1954 little was
known about the caliber of people
needed to handle the programming operation, so, as a result, we felt that temporarily assigning various people to this
task was the only way we could staff
such a group until we knew more about
a satisfactory selection procedure. The
second reason was that bringing representatives from all of the areas in the
company to be affected by the change
would bring together in one spot a group
of people with sufficient knowledge to
implement the change.
It was soon realized, however, that
there was a distinct third advantage to
recruiting such a work force in this manner. This advantage has a direct bearing
on the topic of communications. In addition to bringing together diversified
knowledge to implement the change, this
cross section of people was in a fine position to communicate back to their representative departments not only information as to the progress being made, but
also to provide a means whereby they
could seek out more information to help
them in the system design.
It was not uncommon for these people
in this programming or methods group
to occasionally make reference to key
employees in their original department,
giving workers and supervisors a voice
to some degree. This, of course, gave
them a feeling of participation and involvement which brought about better
understanding. In effect we might say
that a channel of communication was
provided between those implementing
the system and the departments directly
concerned, both supervisory and worker.
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considered directly affected. These sheets
then were discussed with employees in
each work group by the supervisors, giving the employees an opportunity to participate in discussions, to ask questions
and get answers.
All organization changes were announced by letter to supervising personnel and the information passed on to
employees. All personnel policy rules
were put in writing as established, copies
of which were distributed to supervisors
who, in turn, reviewed them with their
employees. Employees' feelings and reactions were then passed back up the
line.
and - down - the -line
In addition to
communications, some horizontal communications took place, primarily at the
middle management level when the department heads were brought together
periodically at the meetings to decide on
general procedures and policies.
up-

This programming group reported to
one of the participants in the original
study not only for administrative reasons, but more specifically to provide a
clear line of communication between the
planning group and the implementing
group.
Many general procedures and policies
had to be established in greater detail
than those set forth by the original
planners. This was facilitated by periodic
meetings of the middle management people, made up primarily of heads of departments involved or staff representation from these departments. Through
discussions at their periodic meetings,
this group kept abreast of the implementing group's progress to help make
decisions and, where necessary, passed
other items up the line for top management approval.
At first, these meetings were held every
few weeks or so. However, before the
period of implementation was completed,
the need for communications and decision making increased to the point where
this group was meeting weekly. All of
this, of course, actually concerned those
departments that were directly related to
the change.
It was still necessary to develop some
additional means of communicating further to those in areas affected indirectly
or not at all. Because the general attitude
among many people was still somewhat
unfavorable to automation, it was felt
that some means should be developed to
"sell" employees on automation by removing the mystery about the art.
With the aid of sound slide films on
electronic computers, describing their
make up, their uses, etc., general orientation sessions were held for supervisors
and other lower management personnel
in many areas of the company. In addition, to make certain that our communication lines were working properly in the
areas affected directly, monthly information sheets, containing a brief description
of all changes and other items of interest, were distributed monthly to the supervisors supervising the 500 employees

Make Ready
In the next phase of the change, which
I prefer to call the "make ready" phase,
communications took on new responsibilities. It was for the first time that there
was physical evidence to employees that
an automated change was to take place.
In the minds of some people "the monster" had arrived.
In spite of the orienting done to condition people for the pending change,
there was some noticeable apprehension
on the part of some employees in departments affected both directly and indirectly. So, communications were stepped
up by arranging tours for these employees and handing out booklets during
these tours covering the use of the computer. The tour guides, of course, gave
a running account of the computer's potential and its use, and answered questions from employees. Likewise, an article appeared in the company house organ
showing pictures of the computer arrival
and giving some explanation of its use.
As testing on the computer took place
and the day for conversion drew nearer,
the pressure for completing procedures
MANAGEMENTACCOUNTING

and getting policy decisions increased to
the point where the meetings between
middle management representatives were
held daily instead of weekly. During this
phase additional personnel policies were
established, such as the policy of no
downgrading when the change was completed, and the plan of temporarily upgrading employees. As before, these personnel policies were passed on to the
employees in such a way that their reactions could be learned and their questio`its answered.
Conversion
In a large office situation where many
records are involved the conversion is
spread over a period of time. In our particular case at Detroit Edison our conversion took approximately one year.
The conversion tested the company's
skill both technologically and sociologically. During this period you find mistakes made in programming or system
design and inadequate training or orienting of people. It is also during this period in which you find out whether the
way employees were communicated to is
going to prove an asset or liability.
Among those directly affected by the
change in tempo, communications down the -line increased, particularly where
procedure changes were made and had
to be communicated verbally and immediately. The pressure of frequently
changing procedures and the pressure
from more overtime, together with the
apprehensions of learning new things,
created an emotional problem for employees directly concerned.
Some changes affected the customer,
such as some schedule modification,
change in collection policy and so forth.
In addition, there was an increase of
errors in customer accounting which got
out to the customer. Complaints had to
be resolved by the customer contact personnel who, by virtue of their training,
have a sympathetic understanding for
the customer. These pressures added to
the misunderstanding between the customer contact personnel and the record
clerks.
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Not being closely involved with the
system, the customer contact personnel
became suspicious of t he new system.
Rumors started to circulate that the system was a failure and that the computer
was going to be released. And the feeling 'in many quarters was that if this
rumor was not true, it should be.
Those responsible for the change began to realize that some added communications were necessary. It was decided
to have meetings jointly attended by
both those indirectly and directly concerned with the change, starting first
with the middle management level and
then with the supervisory level. In addition to this down - the -line communicating, the purpose of the meetings also was
to provide an opportunity for the groups
to ask questions and to stimulate discussions among themselves and with those
in charge of the meeting. In other words,
they were to provide a means of up -theline communicating and horizontal communicating.
Because this was the most critical
point of the change, it was decided to
have the chief executive in both areas
make the presentation at the meetings.
While these men and women had been
watching the change develop, up to this
point both had not been too directly
involved.
This brought about direct communications from top management and demonstrated the cooperation at the top level
of the two groups, as it was one of the
purposes of these meetings to bring about
similar cooperation down the line. The
number of criticisms received from middle and lower management at these meetings was less than expected.
Also at these meetings the question
was put to the group how to bring about
a closer cooperation between rank and
file workers who were not at these meetings. It was decided that a program be
developed whereby the customer contact
employees would work with the customer
record clerks for at least a day, and the
customer record clerks would work with
the customer contact people for at least
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a day. It was also decided that prior to
this exchange the supervisors who attended these meetings with top management would get together with their people to inform them of the results of
these meetings. Within a few weeks, and
in many cases a few days, after the joint
meetings and the exchange of personnel,
an air of tranquility seemed to prevail.
The exchange of personnel and the analysis of complaints, many of which were
misunderstandings, put the whole change
in proper perspective.
Post-Conversion
The post- conversion phase can be defined best as a period of adjustment, because this is when work refinements take
place. Some reorganization is necessary;
most jobs are to be re- evaluated; and employees are to be reassigned and permanently placed. Now what does this mean
communications-wise?
Supervisors began to do more administrative communicating and less technical communicating, getting back to the
norm they experienced before the
change. The daily meetings held at the
middle management level were now being held less frequently and the monthly
information sheets passed out to those
directly concerned were discontinued.
New ground rules for work reassignment had to be established and communicated to employees through the line
organization. As assignments were made,
they were announced to the people.
The acceptance of all these changes,
many of which had a decided social and
emotional effects on employees, again
tested the effectiveness of communications.
A few months after conversion a final
letter by the chief executive was sent
to all employees directly involved. It
reviewed the impact of the change primarily on jobs and people and thanked
all for their cooperation and the extra
effort they put into making the change
a success.
Conclusion
I do not think we can say that a major
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change involving a computer is ever
finished. As new technological developments take place, improvements and
policy changes become necessary. Therefore we must be ever mindful that communications must play a major role in
any change, large or small.
Communications down the line is perhaps the most common means of conveying information. It must be broad
and it must be sincere. It must involve
all levels of management. It also must
be more than a written communication
and, to be completely effective, it must
be understood.
Communications up the line is of
equal importance. It is a means of testing the effectiveness of d own the line
communications. In order to communicate up the line, those in the lower levels
of management must be involved in
decision making and participate in discussions. Providing a means for up -theline communications must be as carefully planned and executed as are the
communications down the line.
Horizontal communications is perhaps
the most common informal means of
communicating. The grapevine and rumors contribute to this informality,
which points out the need for an
organized approach to horizontal communications.
Knowing what and when to communicate is important, too. If the communications climate is not right it may be
dangerous to communicate too much.
Sometimes a crisis is needed in order
to bring about effective communications.
It must be recognized, however, that
one's attitude cannot be changed by
logic. In other words, communications
will not be effective unless the persons
being communicated to are receptive to
such communications.
Successful communicating results only
when thoughts are received and understood as well as conveyed. The successful communications in an organization
must flow through all lines of management in both directions and communications must be purposeful.
MANAGEMENT ACCOUNTING

Financial Data in a Management
Information System
B y J AY W . B E LL
N ORDER to design a management information system, the system analyst
is hard pressed to determine what type
of data should be included. Though many
attempts have been made to generalize
these requirements, the design of a
managment information system, while
embodying a few basic principles, must
of necessity be tailored to the needs of
the individual corporate entity. Management philosphy in regard to such matters
as centralized versus decentralized control, tall or thin corporate structure and
possibly even the personality of the
corporate staff must be considered.
The development of a management
information system therefore becomes
a massive and unwieldy project that has
to be broken down into smaller manageable tasks. We must identify a starting
point and a priority schedule of the remaining tasks.
We have thus defined our first major
problem, the segmentation and order of
implementation necessary to achieve
such a full system. It is not my intention
to indicate the solution we choose to
follow as being a sure fire cure in all
cases. Rather, I intend to portray the
logic used in our company.

I

The climate of the corporation and
the attitude of its management are major
influences on the approach that can be
taken. Our company is extremely fortunate in having a very enlightened management. We have enjoyed automated
machine accounting for the past ten
years. Within a few years after its installation, the unit record equipment was
converted to a random access computer.
The capabilities of this type of hardware
enabled us to introduce such management techniques as inventory control,
exception reporting as well as using "inline- processing" and a full system of
budgetary control.
In 1962, we introduced direct standard costing as an additional management
tool to cover the variable manufacturing
costs not included in our current budgetary control. In 1964, the growth of our
company required a second look at our
data processing capabilities. The potential growth indicated a need for the upgrading of our hardware and a review
of the system in general.
After consideration of the requirements needed for such a system, a study
was undertaken of the available third
generation computers. Since our needs
included telecommunications, interrupt
capabilities, "commercial real- time" ap-
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plications, expandable storage facilities,
economics of operation —even parallel
operations with the current IBM 1401
—an IBM system/ 360 appeared best
suited to our needs. At the same time,
a non - operating management engineering group was established to work independently of the current system, to
design, convert and implement the new
system.
Segregation of the Project into Tasks
The first problem, as stated above, was
to divide the massive project into smaller
tasks. The entire operation was divided
into a series of master first -level divisions, or a pseudo functional basis,
without regard to any existing procedures. These fell into nine major
categories, as follows:
1. Whole sale Sales —This would cover
all elements of sales in the wholesale
area, including order processing,
order filling, sales recording, accounts receivable and credit, as well
as statistical information on which to
base our forecasting and the application of the other management
tools.
2. Financial Data—This function would
provide for all of the normal accounting functions, as well as all
reporting both internal and external.
3. Retail Sales —Within our company
quite different characteristics exist in
the retail areas. This involves the
handling of route sales audits, as
well as a credit and collection at the
retail level. We choose to treat this
as a separate function, even though
it would be incorporated together
with the wholesale area in the total
sales picture.
4. Purchasing and Acco unts Payable —
Though this function is a major part
of both the financial data and inventory control, it was recognized
that many elements of it would require extensive analysis and therefore deserve separation because of
its size. Also for conversion and implementation it would be possible to
continue this function in its present
mode without impeding the installation of the financial data and inventory control functions.
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5. Inve nto ry Con tro l —All inventories —
raw materials, work in process, and
full goods at all plant locations —with
their attendant reports, together with
management techniques pertaining
thereto, would be included.
6. Production Reporting —Due to data
collection and transmission problems
associated with a multi -plant operation and the introduction of direct
standard costing into our accounting
system a separate function was established for this purpose. All of the
performance and variance reports
necessary for control and scheduling
would be contained herein.
7. Production Scheduling —This function would include such problems as
the optimum use of resources, together with the techniques of allocation to meet sales demands over a
large geographical area. Furthermore,
the techniques of operations research
appeared to be most fruitful in this
area.
8. Payroll —In view of the fact that we
operate within many states payroll
problems vary greatly. Moreover,
many problems of interrelated nature
exist between performance reporting
and the budgetary control which
gives rise to the need for separate
treatment of this function.
9. S o ftwa re — Experience has shown that
when a new generation computer is
introduced by a manufacturer, software availability is not always satisfactory. This pseudo function was
provided to cover these needs.
The order in which the above have
been presented is not their order of
importance. A further decision had to
be made as to which of them would be
our starting point.
The Starting Point
It is quite evident that it would not be
possible to implement all functions at
the same time. In addition, the conversion of all data at a specific point in
time is neither economically feasible nor
practical. Therefore one function must
be chosen as a starting point.
Re- examination of the hardware capabilities indicated that all currently
MANAGEMENTACCOUNTING

operational programs could be processed
under simulation. This fact made it
possible to continue to process all functions other than the one chosen for
conversion, requiring only a means of
including their result into the chosen
function.
An exhaustive review was made of
each functional area, considering its
interrelation with other areas, if confined
to simulation, and also the contribution
it would make toward our ultimate goal.
The choice we made was that the
financial data area best served our purpose as a starting point.
The application of automation, under
generally accepted criteria, has been
toward areas from which the greatest
benefits could be secured. Under this
theory, using a medium size computer
as an accounting machine would certainly not qualify. Therefore, other logic
must be applied to support our choice.
The corporate executive cannot be
expected to define his needs in detail.
Competitive conditions, together with
the diversification and deployment of the
corporate enterprise, make such a definition impossible, either as to content or
time. Since the executive has had only
the normal accounting and statistical
data available in the past, it then follows
that Phase 1 of the management information system should provide him
with no less than he has been accustomed
to use. Analysis and interpretation of
these reports could be aided through
the management techniques and computer applications enumerated above.
Financial reports have for many years
been the basis of judging the growth and
progress of a corporate entity. They
then form a necessary part of a total
information system and also would appear high on the priority list for
implementation. Many of the reports are
required by government and regulatory
bodies. In addition, the results of the
other functions find their way into this
area generally in summary form, as a
part of the normal statements.
An in -depth review of the other funcJUNE 1968

tions will indicate that for the most part
they form subsidiary functions, under
control of the basic general ledger of
every corporation. The results of all
other functions being processed without
conversion could be integrated readily
into the general ledger from existing
reports, if reduced to proper accounting
entries.
Our next problem was to define the
nature of financial reports, their processing and the source of all data
entering therein.
Financial Data
The financial data segment forms the
heart or the financial control section of
the overall management information
system. Its principal function is to provide for the collection and control, in a
central location, of all financial transactions of the company. As a result of
its programs, management is furnished
the financial position, together with the
results of operations in a summary form.
It also provides for the measurement of
these operations against the planned
performance.
Reports generated within this function
include; the regular periodic reports of
balance sheet, profit and loss, and
budgetary control reports of departmental expenses. An historical record
is also maintained of all detail transactions for the purpose of analysis,
verification and comparison, such that
management can ascertain areas for
corrective action, as well as responsibility for such action. These reports are
usually sufficient for external purposes,
but must be amplified for internal use'
as a management control tool.
In the case of the balance sheet, some
additional information and detail is
required. A trial - balance or detail listing
of all items included in each summary
is furnished as an auxiliary report. As
an example, the balance sheet would
show an item such as "Ca sh on Ha nd
and in Banks," a summary total, whereas the trial balance would detail each
balance by account so included.
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It has also been our policy to present
the balance sheet in comparative form.
This would include assets and liabilities
as they existed at the beginning of the
period, the balance at the end of the
previous month and the current balance.
This method of display aids in the
preparation of cash flow statements, as
well as enumerating the resources available to management at the beginning of
the year and what has been accomplished both during the month and for
the year to date.
The profit and loss statement is presented on a month and year to date
basis (see Exhibit 1). As a further aid,
the forecast and budget are applied to
each item, and the variation calculated
and identified as to its net effect on
profit, those unfavorable being shown as
parenthetical figures for ease in reading.
Further, all items of the statement both
actual and budget are expressed in a
common unit of measure, in our case
per barrel, to enable management to
determine mere volume variances in
budget comparisons.
Application of the technique of account responsibility cannot be fully
utilized in the conventional display of
the profit and loss statement. Therefore
it is necessary to display a series of
departmental statements, covering each

area of account responsibility, indicating favorable and unfavorable positions.
These are then correlated to the pro forma profit and loss through the use
of summary reports. This enables the
corporate executive to proceed down
through whatever level of reporting is
necessary to assign responsibility for
corrective action.
In addition to the above reports, it is
necessary to provide a means, whereby
an analysis can be made of the indicated
variances to ascertain their cause. The
manager will, of course, be starting from
the top level and searching to the lower
levels, but it would be better, from a
design point of view, to use the converse.
This would mean entering the lowest
level and using a means of summary to
each higher level, as one would build a
house from the foundation upward. This
could then be expressed as follows:
1. Reference to source document usually a posting reference.
2. Collection of items in a summary
by expense account - usually referred
to as a general ledger account.
3. A grouping of these accounts into
an area of account responsibility -a
department.
4. A summary of these departments in
a grouping - usually referred to as
manufacturing costs, selling expenses,
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distribution expenses, administrative
expenses, etc. These follow the profit
and loss display.
5. A display of these items into a conventional profit and loss statement.
6. A listing of all asset and liabilities,
grouped into the balance sheet classifications—we have chosen to call this
a trial balance.
7. A summary of these group totals in
a pro -forma statement —the balance
sheet.
As a result of the above requirements
it was felt that a random disk type of
storage device would best serve our
purpose. This would enable us to randomly update our files and approach a
"commercial real- time" basis of information retrieval. It would also provide us
with a readily accessible file for intermediate interrogation without the necessity of printing lengthy reports, even to a
display on a cathode ray tube in the
manager's office. I have used the term
"commercial real- time" rather than the
much publicized "real- time." The implication of "real- time" is that it responds instantaneously at the point of
entry. We intend to employ "real- time"
in areas other than the financial function
but we feel a daily response is adequate
in the area of financial data.
In summary, our requirement is to
input data into the system to record all
transactions and create a series of files
on the lowest level in such a manner
that they can be summarized into many
higher levels or output formats. In
order to fulfill these requirements many
techniques had to be employed and in
many cases new ones devised.
Input
The character of the input into our
financial data system can be broken
down into three major categories as
follows:
1. The payment of invoices for purchase
of goods and services, usually referred to as the accounts payable functions. We use a form of voucher
system, in which the reference can be
made by means of a voucher number
JUNE 1968

to establish the character of each
item of purchase or expense.
2. All internal entries, such as standard
cost entries, prepaid or accrued expenses, and the like, originate in the
form of a journal voucher with a
standard journal voucher reference
number which would enable analysis
to its source. In addition, all daily
journals, such as payroll, sales, cash
receipts, etc., are summarized into a
form which could also be incorporated in the same type of journal
voucher.
3. All charges and credits which affect
external customers or vendors, other
than sales or purchases, are created
in the form of a debit - credit memo
with appropriate sequential numbers,
again capable of being traced to
their origins. These then are similar
to the journal voucher except that
they affect external accounts as well
as internal. It is then possible to use
the original copy of this form as a
customer or vendor notification.
It is obvious that, if our system could
accept these three types of inputs, and
properly control their updating of files,
our next problem would be to create files
to meet our output requirements.
Files
Analysis of our output requirements
indicated a major separation of data
into two categories:
1. Those which affect the balance sheet.
2. Those which affect the profit and
loss.
Traditionally these would be the general
ledger accounts. It should also be noted
that under normal conditions many of
these accounts represent total or controlling accounts with sub - ledgers carrying
the detail items. This introduces a new
element in our processing, that of
double - posting —once to the detail and
also in total to the control account.
Several data sets, or files, were established to meet these requirements (see
Exhibit 2). It should be noted that the
asset and liability files are similar in
content, however, we have created two
files for ease of accessibility. Each file
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can be interrogated for data to calculate
ratios, for purposes of testing equality
of selected accounts for eliminations in
consolidations. The income and expense
file has been separated, not only due
to its content but also to facilitate the
updating of the profit and loss file with
each transaction entered therein.
These files should be in readiness for
printing reports or for random interrogation, therefore they should contain all
necessary data, such as the description,
comparative information and current
updated totals, rather than details. We
then had to devise a method to retrieve
detail when required for any record on
file to indicate the account activity.
The report most likely to be requested
on a time cycle other than normal
month -end reporting, would be the profit and loss statement, as it contains
data to view progress and control from
the highest level of management. Our
profit and loss matrix then becomes a
series of pigeon holes into which all
transactions are entered as they are updated in the income and expense file.
The goal here would be an instant "P &
L." The implementation of Phase 1 will,
of course, not enable us to attain this.
M a n y of o u r en tr ie s a r e month -end
su m m a r y ent ri es fr o m 14 01 ty pe pr o g r a m s. L a t e r fu n c t i o n s will, h o we v e r ,
p r o v i d e d a i l y u p d a t i n g w i t h t h i s e n d in

mind.
Design of Our Financial Data System
Since computers correlate data "by the

numbers," a review of our numerical
account coding system had to be undertaken. Our operation involves both
multi- company as well as multi -plant
operations. This meant that our coding
system had to enable us to maintain a
separation by company and plant. Since
most state tax reporting does not permit
consolidation, it was necessary to maintain company segregation, whereas for
federal tax purposes a consolidation may
be desirable, with its attendant eliminations of intercompany accounts.
To enable us to use the files as described above: we have developed an
account coding structure the summary
of which is shown in Exhibit 2.
Not all fields of the account number
are required on every transaction; those
not needed are left blank. The location
in d e x a n d a cc o u n t fi e l d a r e no r m a l ly t h e

only ones required for asset and liability
accounts. If a detailed subsidiary record
or ledger is necessary, the sub - account
will identify the detail affected. Income
and expense items, however, require
also the department number and the
expense account. The job number field
is used to statistically identify a specific
customer, employee or in the case of
engineering and maintenance to job
a ssi gned . In the ca se of

inc ome a nd

expense items, the sub field may be used
to sub-divide an expense as an aid to
analysis where a separate account is
deemed unnecessary.
The Location Index is composed of
three characters, the first indicates the

Coding Format
Location
index

a cSubc o u n t

xx>:

Department

XXXXXX

f

X.YX

/

XXX

XX

�

Region

XXXXX -.*—Job, employee or
c us t omer

/

or
Account
EXHIBIT 2
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The purpose of this file is to make a
record of all standard journal vouchers
as they are processed. The profit and loss
statement can be printed on request
without all entries having been made.
A printout of this file with a test to
eliminate those which have been so
noted will enable the recipient to inter.
polate for those items still remaining to
be processed. This also serves as a
check that all entries have been made
and the statements are final.
Each record, with the format shown
below, is accessed relatively and the flag
byte written when the specific entry is
processed;
Key
JV #
Flag byte
Description
At the time the file is originally built,
I ' '
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a

File No. 2 —Profit and Loss Maorix File
Profit and loss statements are presented to managemegt at many levels.
Within each division we have several
product line statements, summarized to
a division total. The divisions are the4
summarized to a company total. Companies are then summarized intq
consolidated statement.
The P & L matrix file (Exhibit 4)
contains a record for each line on the
various P & L's. Blank lines as well as
headings are included as separate
records. These files are then grouped
in the manner in which they will be
printed. All profit and loss statements
have been standardized, so each line is
the same on all levels. If expenses do
not apply on any level they are left
blank.
Each transaction when processed to
the income and expense file, checks
program table for which the argument
is the departmental number from the
input. The resulting record then-indicates the line to which the expense
applies. The location index will indicate
the level to which it should first apply.
After posting to the lowest level, a
relative record is posted for the higher
levels to which it also applies. In this
manner th e high le vel P & L's can be
interrogated without the need for any
additional processing.
Upon completion of the month's
transactions, the file is then re- initialized
a

File No. 1—Journal Voucher
Number File

a brief description of the character of
the entry is placed therein. A specific
range of numbers is assigned to those
entries which require reversal in the
following month. A program is provided
that selects these entries and creates ag
input for the following month with the
signs changed.
Those entries which are not standard
series of numbers,
are provided with
and only those necessary need be used.
At the end of the months posting, this
file is then re- initialized and a new
generation file created. At this time the
flag byte is removed.
a

corporate entity, the last two when taken
as a unit provide for the separation into
division$ and a further breakdown within division as to geographical location,
or any other type of subdivision, such as
a product line.
The Department or Account is a six character field. When used as an account
number (assets and liabilities) the first
two characters represent the major balance sheet classification of the account,
the remaining characters indicating a
specific account within each group.
When used with expenses, the department is indicated and the first two
characters indicate its profit and loss
.category. If the account number is within the gross margin area, the last four
characters indicate the product code that
applies.
This coding structure is applied to all
transaction entering the financial data
system and serves to correlate our files
consistent with our output requirements.
The flow of data between files and the
reports generated from each file is shown
in Exhibit 3. Using the references shown
on the flow chart you will find a description of the content and organization
of each file and output report.
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Format of Record in P & L Matrix File

MONTH

YEAR TO DATE
Revised budget

Variation

Variation

Prior year
month

Actual

Original
budget

Revised
budget

Prior year
to date

EXHIBIT 4

File No. 3— Income and Expense File

to set up a new generation file for the
new month. The year -to -date values are
not updated during processing. However, the budget variation is updated
with each transaction. When the new
generation file is created the month -todate values are updated in the current
month fields, all values are zeroed and
the new months budget entered.

The income and expense file ( Exhibit
5) has been organized as an index
sequential type file. The use of this type
file enables us to add records without
distorting a sequential printout.
Each record in this file is a master
income or expense account, which is
updated with each transaction, but does
not contain the detail transactions. The
field in the record layout below, identified as the linkage field, provides the
location of a string of the detail transactions applying to this account for the
current month.
On a printout of the general ledger,
each record is accessed sequentially, and

It has been our practice to compute
the budget variation against the original
budget with the P & L. However, the
files provide for a comparison with the
revised budget as well. We have also
provided for the ability to compare
actual figures against the last year's
totals.

Format of Income and Expense Files
Key
Location

MONTH
Department

Expense

I

Description

Actual

Orig.
budget

Year to Date
Revised
budget

Variation

Actual

Original
budget

I

Revised
budget

Variation

Linkage

EXHIBIT 5
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its description and code are printed together with the previous month's balance
—this is why we do not update the year
to date with each transaction. Through
the use of the linkage, all transactions
are retrieved and printed, and a computation made of the new year to date
value. This value is then rechecked to
the master record to ensure the retrieval
of all items processed. The detail retrieval is in the format of the input
indicating the reference to the source
document for verification and analysis.
The computation of the budget variance within this file is relative to the
revised budget. The budget is revised
periodically when business or economic
changes are major. The effects of these
changes are reflected herein to avoid
notation of expected and approved
variances requiring explanations. Departmental statements printed from these
files are the basis for our budgetary
control.
On month end re- initialization a new
generation file is built with updated year to -date figures and new budget information. The current month's actual and the
linkage fields are cleared to provide for
the new month's transactions.
To provide for a sequential print of
the files, header records are inserted to
give the departments a separation and
provide for overflow, so each department appears on a separate sheet for
distribution purposes.

Files No. 4 & 5— Assets and Liabilities
As was stated above, the asset and
liability files, even though they are
similar, have been separated for an ease
in processing and accessibility (Exhibit
6). These files are organized in an indexed sequential manner, like the income and expense files. In like manner
a linkage field is provided to retrieve the
detail transactions.
Each record in this file represents an
account similar to a general ledger account. Each record will appear as an
entry on the trial balance. A classified
summary only will appear in the balance
sheet.
After completion of the month's
transaction, a new generation data set
will be created. At this time the current
month will be moved to the previous
month and the linkage cleared.
Processing
All entries into the system are batched
with a predetermined control total. In
the case of the vouchers, the total is the
credit to the vouchers payable. However, in the case of the debit /credit
memos and the journal vouchers, since
they are self - balancing, a total of all
debit charges is used as a control total.
The control is entered following the
batch to which it applies.
The original entry into the system
calls for an update program, using the

Format of Assets and Liabilities File
Key

Location

I

Account

Previous
month

I

Description

Current
month

I

Prior year
end

Linkage

EXHIBIT 6
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control language of System/ 360 operating system. Each entry creates a printout on an audit trail of the card image.
If the reference is numerical — indicating
a voucher number —the amount processed is accumulated until a control
total is reached in processing.
We identify all control cards with the
digit V. When the control card is read,
it is compared with the accumulated
total to indicate that all entries agree
with the total. If this equality does not
agree, a dummy entry is created and
posted to an unapplied account, with a
flag on the input trail indicating the item
so handled. When a file requested for
processing is not found, a flag is also
placed on the audit trail. The item not
posted is handled as a dummy entry and
also placed in the unapplied account. In
this manner, if a wrong code has been
applied, no posting is made until corrective steps have been taken. If a new account should be created, a program is
provided to add the record to file, and
the item can then be re- entered.
Any item placed into the unapplied
account can be removed by resubmitting
it through the update program with a
zero control. This will automatically create an imbalance condition by a dummy
record as an offset to the unapplied
account.
All entries when processed are also
checked to a table of accounts requiring
sub - ledger posting. If the table indicates
this to be necessary a card image is
placed into a temporary file awaiting
further processing; the table indicates the
program to be called for such entry.
In the case of debit/ credit memos and
journal vouchers, the accumulation of
the processed items is posted both to a
detail and a total counter. When the
reference indicates a change to another
number, the detail posted from that

JUNE 1968

document is tested. After a b atch h as
been processed, the total of all debits
are proven. In this fashion an entry out
of balance will not interfere with the
equality of the ledger as a whole. While
processing journal vouchers, at the
change of a JV number, the journal
voucher table is noted.
The audit trail then serves as a listing
of original inputs to the system and can
be checked against source documents
and the predetermined control totals.
The unapplied account referred to
above is carried in our ledger as a diferred asset. No balance will exist if all
corrections have been made. However, if
not corrected, the profit and loss will not
be adversely affected, or distorted.
All input cards contain the month of
application. This ensures that the proper
data set, since they are in generation
groups, will be updated. If t he month
does not agree with that called for, a flag
is placed on the audit trail and the item
is not processed to file, except as a
dummy entry to the unapplied account.
All transactions after updating the
master files are placed in a transaction
file in card image form. When the general ledger is printed they are retrieved
by means of the linkage mentioned
above.
It should be noted that the ability to
temporarily store data for further use
enables us to utilize the multi- programming and multi -task capabilities of the
system/ 360. This storage can be set up
on a priority basis and at the time the
computer goes into a wait- state, based
on priority, this update of subledgers can
be accomplished by library programs.
The above system has proven capable
of expansion to include other companies,
even though they are diverse. The effort
as far as programs are concerned has
been minimal.
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The Management Accountant and the Integrated
Information System
By LEO NARD W . H EI N

The days of such segmented information systems are truly numbered. There
are at present, however, two major obstacles to the immediate establishment
of fully integrated information systems:
(1) the necessary technology is not yet
available and (2) the development of
the appropriate methodology awaits the
development of the technology. There is
great likelihood that such development
of the required technology will not be
long in coming. In the interim, much
research is being expended toward the
development of methodology to utilize
existing technology in such a way as to
integrate at least some of the existing
information systems.

and even up to the
present time, there have been no
truly integrated business information
systems. There have been, and continue
to be, a conglomeration of segmented
information systems with relatively little
interaction among them. The accounting information system is but one of
many. Others which immediately come
to mind are: marketing and marketing
research information, production scheduling and control information, research
and development information, general
information storage and retrieval; there
are, of course, many more.
Accountants have come to regard the
But just what form will the fully inaccounting information system as th e
information system of the business, and tegrated information system take? A
the other information systems to be drawing faithfully representing such a
merely tools of the departments in- system would be complex indeed. Exvolved. There is, perhaps, some justifi- hibit 1 is a primitive attempt to reprecation for such an opinion, for is not sen t t he con ce pt ... at th e ver y l eas t,
the accounting information system a lines should be added connecting submodel of the whole business upon which systems with every other subsystem in
many important business decisions must the integrated system.
be based? Others would undoubtedly anNote that at the center of the universe
swer that many equally important busi- called the integrated information system
ness decisions are also based upon some lies the accounting system, thus proving
of the nonaccounting information sys- conclusively that the accounting system
is truly the supreme system after all.
tems.
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Some doubt may be cast upon the conclusiveness of this proof if we were to
remember the faith the ancients had
tha t th e wo r l d (th e ir wo r ld ) wa s indispu t a b ly the ce n t e r of the u ni ve rse.
Su r e l y i f a n e n gi n e e r , a p r o d u c t i o n m a n ,
or a mar k et i ng ma n ha d dra wn E xhi bi t
1 , th e a c c ou n ti n g su b syst e m m a y no t
have been represented as occupying the
ce n t r a l p o si t i o n i n t h e u ni ver se.
EDP S yste ms
O n e of the

qu e st i on s

su p po sed l y

pla gu i ng the
c o u n t a n t is:
a n y wa y ? W e
give a t lea st

a v er a g e
W h a t is
a r e no w
a pa rtia l

m a n a g e m e n t a cE D P all a b o u t ,
in a position to
a n swe r . E D P is,

without doubt, the cause of the integrated information system. In some
sense at least, it may be said that EDP
is coextensive with the system. One toys
with the idea of saying that EDP is the
system.
Without EDP, there would today be
no challenge to the existence of the old style, segmented, compartmentalized

T H E I N TE G R A TE D I N F O R M A TI O N SYS TE M
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entists, engineers and mathematicians.
When accounting data began to be processed by computers, accountants were
not prepared, so the processing was
taken over by the only experienced computer people available —these same scientists, engineers and mathematicians.
Thus, historically, the accountants did
on the ground floor in the
not get
processing of their own data.
in

group of information systems. It was
the mere existence of EDP which sparked
the dream of a total information system
—a dream which is slowly but surely
materializing. And EDP means, of
course, a data (or information) processing system which has as its heart and
soul an electronic computer.
We thus come to two more questions:
Does EDP now or will it in the future
infringe upon the accountant's position?
Is it possible that his job will be swallowed by EDP? The answer to these
questions depends to some extent upon
just what the accountant's "job" is. In
this context we should distinguish between the accounting Junction and the
accountant. While the future of the accounting function seems reasonably well
assured, the prognosis for the accountant is not quite so favorable —that is,
unless the accountant takes some significant steps to ensure his survival.
If the thesis of a total information
system is accepted, then, clearly, the accounting system can be no more than
a subset of the total system. It must be
redesigned so that it will react to and
interact with all other subsets in the
system in order to permit the effective
operation of the total system. But we
have agreed, presumably, that the total
system and EDP are virtually coextensive and, for all practical purposes,
synonymous. Therefore, it may be difficult indeed for the accountant to work
effectively within this total system unless
he, too, is a computer expert —that is to
say, an expert in EDP.
In terms of the above concepts, current EDP systems are primitive and rudimentary. Yet the accountant's past
performance in the design of and control of these rudimentary systems does
not presage well for the future.
Even in today's highly segmented information processing system, in spite of
the fact that the system tends to be
under the controller's department, the
accountant is not faring well. The situation can be explained from several view.
points. Computers were first used by sci,

Now, however, sufficient time has
passed that the situation could have been
rectified. Has it? A recent guided tour
of the data processing facility of a major public utility revealed the following
interesting facts.
The people in charge discussed the
details of their management training
program and pointed out the rapidity
with which young trainees were given
significant managerial responsibility. Various individual trainees were reviewed:
Case A, a mathematics major; Ca s e A
a mathematics major; Case C, a mathematics major; Case D. an engineering
major. The people were in accounting
areas. The use of these nonbusiness ma,
jors to perform the accounting functions
came up for discussion. Apparently a
few business majors had been employed
for these positions, but no accounting
majors.
The facts were plain. The utility is
continually trying to hire accounting
graduates in the EDP area, but this has
not succeeded. Since the salaries offered
are highly competitive and with very attractive prospects for promotion, there
must be other reasons for this situation.
It appears that the accountants deliberately avoid data processing positions,
If accountants avoid data processing
positions now, when the data being
processed is primarily accounting data,
what will their attitude be when the total information processing system is developed? At that time, a single system
will be handling accounting data, engineering data, research data, etc., all of
which will be so fully integrated that all
interactions will be recorded by the sysMANAGEMENTACCOUNTING

The Rejuvenated Accountant
as an EDP Specialist
Assuming that the above description
of the future total information system
has some degree of accuracy and validity, then almost certainly we must give
an affirmative answer to the question:
If my job is likely to be engulfed by the
new EDP system, should I even now be
training myself in EDP? This, of course,
brings us into direct confrontation with
the next question: If I should be so
training myself, just exactly what subject matter should I be studying?
Surely the foregoing description of
the future total information system and
the accountant's role in its development
and operation has caused an eyebrow to
be raised here and there. We should
readily grant that the subject is highly
controversial in nature, and, therefore,
that general agreement does now exist.
What the accountant's background
should be would, of course, vary with
the type or types of future information
systems visualized.
Perhaps, at this point, we should consider one of the other points of view. This
viewpoint is as follows: Let us grant
that the technology will soon be here to
permit the total information system
con cep t t o come to fruition. Certainly
EDP specialists will be required to make
the system function, but —a most important but —they will merely provide a
service to customers who, in effect, will
be the operators of the old segmented
information systems. Thus, the accountant will continue in his present role. He
JUNE 1968

will collect his data as usual, submit it
to the little black box and then collect
from the other end of the box the results
which will permit him to carry on his
normal function.
This is indeed an attractive alternative to the need to become an EDP specialist. And it is quite possible and perhaps even likely that it will come to pass.
If it does, however, it is even more likely
that such a condition will function
merely as an intermediate phase which
is existing between the phasing out of
the old order and the phasing in of the
new. Under the new order, it is much
more probable that the EDP specialist
will decide what should flow into the
system. And because of the mysteriousness of the little black box, he will have
considerable control over what flows out
and thus into the hands of other areas
of management.
For the accountant to commit himself
to this role would also appear to commit
himself to a very subservient position in
the future -management of the business.
Traditionally, the accountant has regarded himself as being the information
specialist in the organization. In order
to realize his full potential, he should
now aspire to being the leader in the
total information system. But to achieve
this, if we grant that, to a large extent,
the total information system is coextensive with EDP, the accountant must
somehow transform himself into an
EDP specialist.
Given the two assumptions, ( l) that
the accountant aspires to leadership in
information system and (2)
the
that such leadership requires him to be
an EDP specialist of considerable
breadth and depth, then the specifications as to adequate background capabilities become relatively easy to enumerate.
First and foremost, this EDP specialist should have formal training in business subjects; ideally, he should be a
graduate of a collegiate school of business. There is a strong presumption that
total

tem and corresponding actions taken as
required.
A reasonable presumption then appears to be that either the accountant
change both his attitudes toward and
his abilities with respect to EDP or he
will certainly not play a major role in
the total information system of the future. And what is frightening indeed, he
may not even play a significant role
within the accounting subset of the major system.
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the average management accountant
passes this test with flying colors.
Secondly, within that business degree
program, he should have a concentration
or major in accounting. This requirement is based largely on the (possibly
naive ?) assumption that of all the information system subsets, the accounting one is among the more important (if
not the most important) ones. Again the
likelihood is high that this qualification
is among those already possessed.
If the total information system processed only accounting data, the accountant would need only to add EDP skills
to those already mentioned to be ready
to move into the new order of information systems. Unfortunately (from the
viewpoint of the accountant), the total
information system encompasses much
more than accounting data. Mathematical analyses, statistical data, simulation
of business problems, operations research or management science techniques, all enter into the system, flow
through it, and even become an integral
part of it. The EDP specialist, at a very
minimum, must be reasonably familiar
with all these techniques and concepts,
and with many more. Ideally, he will
be a master of most of them.
Thus, in addition to business, accounting and computers, the EDP specialist
must have a thorough background in
mathematics, statistics, and the techniques of management science or socalled operations research. These subjects, in the order named, are basic to
the understanding of the others. That is,
to really understand statistics, a thorough background training in mathematics is required. And a thorough

background in both mathematics and
statistics is a prerequisite to a clear understanding of many of the techniques
of management science.
But how much of each of these disciplines does the EDP specialist 'require?
It is, perhaps, a trite truism to say the
more the better.
How and Where to Train for EDP
What are the avenues, if any, available
to the accountant to achieve the desired
training? It should be emphasized that
there are many, many avenues available
to anyone interested in availing himself
of them.
Unfortunately, however, all of these
avenues are expensive. Many, it is true,
are expensive in terms of money. In
spite of the fact that money is considered by most of us to be among the
scarcer commodities available, all of the
methods are expensive in terms of two
even scarcer commodities —time and effort.
All or Nothing at All?
Many a reader by now may have
come to the conclusion that his future
either will be so devoted to professional
development that he will never see another TV show, or, all will be lost and
his future in the accounting arena is
virtually nonexistent. So the question
must be asked and answered: Must I acquire all this knowledge? Will nothing
less do? Certainly, something less will
be helpful. The important thing to remember is that a step in the right direction brings one that much closer to his
goal. Hopefully, the first successful step
will encourage the taking of the second,
and the third, and the fourth, and

....
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Profitability CominissiOn Plans Relating;

Sales Compensation to Profitability
By LEO N

ROBERTSON
H.

ONSIDERABLE interest has developed
around the idea of linking the salesman's commission to the profitability of
his sales. A number of schemes have
been devised to do this, and certain of
these have proven they have some merit
in actual application. However, the
methods developed and in use thus far
have not emphasized some important
factors necessary to successfully tie the
salesman's commission to the profit involved in a sale. The more commonly
overlooked considerations include:
Recognition of Demand Rigidities. In
changing from one commission plan to
another, inherent sales resistance is
neither offset nor taken into account by
the revised commission rates.
Objective Determination of Rates. The
initial establishment of commission rates
and subsequent adjusting of these rates
are not handled on a purely objective
basis.

C

Planned

and

Timely

Implemen tation.

The timing of a change in sales commissions, the manner in which the
change is effected, and the evaluation of
the results are not properly planned in
advance.
The question may be raised as to why
a company would want to change its

existing sales compensation plan. Quite
simply, competition and diminishing
profits are the reasons. Tradltlona11y,
these two problems have been approached from the standpoint of cost
reduction, but with many companies
having fully exploited the cost reduction
reservoir of savings, the emphasis has
been changing to profit generation. To
generate more profit, higher and higher
sales levels must be reached and these
additional sales must be profitable. Many
companies have found that their existing
commission plan could be modified to
generate additional sales; however, the
additional sales were not always profitable. Hence, the necessity to critically review and evaluate conventional commission plans in terms of their ability to
generate profits became apparent.
Most commission plans in use today
are directly related to selling prices in
one form or another. The more common
form is to express the commission as a
fixed percentage of dollar sales. A less
common, but somewhat more effective
form, is to use a minimum percentage
and increase the percentage for successively higher dollar sales levels. Neither
of these methods gives effect to the variance in profit contribution among the
different items or groups within a product line.

LEON H. ROBERTSON is Assista nt Profe ssor of Business
Administration, Georgia State College, Atlanta, Ga . Professor Robertson's business experience includes five years
as a S e n io r Co n su lta n t a n d Ma na g e r in th e Ad min istra tiv e
Services Division of Arthur Andersen & Co . He holds a
B.S. degree and an M.S. degree from Georgia Institute of
Technology. Pro fessor Robertso n is a previous contributor to
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While the commission rates may have
initially recognized unit or item profitability, the pressures of competition and
changes in cost have, in most cases, distorted any original relationship. Thus,
conventional commission plans, where
commissions are a percent of selling
price, usually do not direct selling efforts
toward the more profitable sales.
Setting Forth the Criteria

Adjust to changing conditions —additions
and deletions to the product line,
changes in general market conditions. In
addition, the plan should operate equitably for both the salesmen and the
company through swings in the level of
sales during seasonal and cyclical periods.
Maintain supervisory controls. The plan
should not adversely deter the control
exercised over the activities of salesmen
by their managers. In particular, controls should be provided to ensure that
salesmen are properly serving the accounts to which they are assigned.
Provide control over selling expenses.
The plan should pinpoint excess selling
expenses and should maintain the company's direct selling expenses in line
with that of competition.
Commission plans incorporating all of
these criteria can be designed and implemented. The starting point for a new
plan is the old one. Usually the existing
compensation plan has a number of provisions which should be retained in a
new plan, and hence the old one logically
serves as a point of departure.

The objective of an effective commission plan is obvious —to offer salesmen
sufficient inducement to generate profitable sales for the company. In theory,
the earnings of salesmen reflect the success of the company. However, the theory breaks down unless the commission
plan incorporates conceptual and administrative features which give effect to factors other than just the level of earnings.
The plan must incorporate the following
features:
Be simply administered and easily under stood—so that its administration is inexpensive and virtually problem -free,
and that salesmen fully understand the
basis on which they are paid.
Provide incentive, but not penalize the Developing a New Plan
salesmen for any inherent demand rigidiPerhaps the single most important facties which are encountered in a "sell -up"
tor
in an existing commission plan which
program, i.e., attempting to sell the more
should be used in the development of a
profitable products.
Provide timely matching of effort and new one is the overall relationship bereward—the payment of commissions tween salesmen's compensation and gross
profit by item or product group. It is this
soon after they have been earned.
Be oriented toward both profits and relationship which pinpoints whether or
service—redirection of selling effort not, and to what degree, the current
should not over - emphasize item profit- commission structure is geared to profitability to the detriment of customer ability. For example, consider the table
service.
below:
PRESENT COMMISSIONSTRUCTURE
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Product
group

Units
sold

selling
price

A
B
C
D
E
F
G

Per Unit
Gross
profit

5
10
10
10
15
20
30

$68.00
66.00
64.00
62.00
60.00
58.00
56.00

$7.00
6.50
6.00
5.50
5.00
4.50
4.00

Present
commission
$3.40
3.30
3.20
3.10
3.00
2.90
2.80
MANAGEMENTACCOUNTING

From just a cursory review of the
relationship between gross profits and
commissions as shown in the table, it
would appear that the current structure
is geared to profitability since commissions increase as gross profits increase.
This is true in this example: however,
the degree of association between profits
and commissions is only slight. Actually,
this case is quite representative of most
commission plans in use by companies
today where the commission is a fixed
percent of the selling price. In this particular example, the commission is based
on 5% of selling price irrespective of
product group or gross profit.
Under more careful analysis, other
relationships can be detected which further explain why commissions are no:
closely related to profits. For example,
when the gross profit increases from
$4.00 to $7.00, an increase of approxi-

Present

mately 43 %, commissions are raised by
only 18 %. Such a disparity between
changes in profits and changes in commissions does not provide salesmen with
the necessary incentive to place the additional effort on the more profitable product groups.
While the imbalance within the current commission structure is not conducive to motivation, the overall level of
sales compensation may be appropriate
to the company and to the salesmen. In
general, this is usually the case with most
companies. Over a period of time, a level
of selling expense that is acceptable to
the company and a level of earnings
which is satisfactory to the salesmen
have been reached for the selling job to
be done. Assuming this to be the case,
then the objective in developing a new
commission plan is to alter the commission rate in a manner which will provide

Commi ss ion S t r u c t u r e

5.00

C
0
M
M
I
S
S
I
0
N
S

4.00

3.00

2.00

1.00

0

1.00

2.00

3.00

4.00

5.00

6.00

7.00

GROSS PROFIT
(Dollars)

EXHIBIT 1
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sufficient inducement to sell the more
profitable product groups without affecting the total level of compensation.
Formulating a Re- Allocation Scheme
To alter the commission structure
without affecting the total level of sales
commissions requires a re- allocation of
commissions from the low -profit to the
high -profit items. This, of course, can be
done on a pure arbitrary basis.
Ar b it r ar y re- allocation, however,
should not be used because it is possible,
through the use of some rather fundamental mathematics, to accomplish an
objective re- allocation which establishes
commission rates at a balanced relationship to profits. Using the example previ-

ously presented, this objective re- allocation method can be simply illustrated by
graphic representation shown in Exhibit 1.
The point labeled "Focal Point' represents the average commission, $3.00, and
the average gross profit, $5.00, experienced under the current commission
structure. The heavy line represents the
current relationship between gross profit
and commissions. The dotted lines represent two of the numerous alternative
commission structures which will produce the same level of total commissions
assuming the same focal point.
The table below indicates the equivalence between these three different commission structures:

EQUIVALENCE OF ALTERNATIVE COMMISSIONS

Present
Product
group
A
B
C
D
E
F
G

Alternative 11

Unit

Total

Unit

Total

Unit

Total

5
10
10
10
15
20
30

$3.40
3.30
3.20
3.10
3.00
2.90
2.80

$17.00
33.00
32.00
31.00
45.00
58.00
84.00

$3.80
3.60
3.40
3.20
3.00
2.80
2.60

$19.00
36.00
34.00
32.00
45.00
56.00
78.00

$4.00
3.75
3.50
3.25
3.00
2.75
2.50

$20.00
37.50
35.00
32.50
45.00
55.00
75.00

$300.00

Any straight line through the "Focal
Point" will achieve the same reallocation effect. This is true because 50% of
the gross profit dollars are below the
"Focal Point" and 50% are above it.
Obviously, a great number of commission structures can be devised, on an objective basis, to shift or re- allocate sales
incentive from the low -profit end to the
high -profit end of the product line without adversely affecting the salesmen's
earnings. The question then arises as to
which, if any, among the many alternatives would best do the job.
Seeking the Optimum
The question raised at this point isDoes an optimum relationship exist be42

Alternative 1

Units
sold

$300.00

$300.00

tween profits and commissions? Within
the re- allocation framework previously
established, the answer is a definite
"Yes."
The optimum relationship between
profits and commissions depends on a
balancing between what suits the company best and what is in the best interest
of the salesmen. In other words, there is
a relationship between profits and commissions which maximizes the company's
net contribution (gross profit less commissions) and there is one which affords
the greatest sales incentive to the salesmen. These two commissions structures,
shown in Exhibit 2, represent the two
most extreme relationships among the
many alternatives. At one extreme, the
MANAGEMENTACCOUNTING

structures in tabular form, the extremity
of each as representing indifference is
apparent:

company is indifferent and at the other
extreme the salesmen are indifferent.
Expressing these two commission

Indifferent Commission Structures

5.00

C
0

4.00

M
M
I
S
S

3.00

I
0
N
S

2.00

1.00

0

1.00

2.00

3.00

4.00

5.00

6.00

7.00

GROSS PROFIT
(Dollars)

EXHIBIT2
INDIFFERENT COMMISSION STRUCTURES
Salesmen's Indifference
Product
group
A
B
C
D
E
F
G

Company's Indifference

Commission

Contribution*

Commission

Contribution'

$3.00
3.00
3.00
3.00
3.00
3.00
3.00

$4.00
3.50
3.00
2.50
2.00
1.50
1.00

$5.00
4.50
4.00
3.50
3.00
2.50
2.00

$2.00
2.00
2.00
2.00
2.00
2.00
2.00

*Contribution equals gross profit less commission.

Under the commission structure labeled "Salesmen's Indifference," the
salesmen receive the same commission
regardless of the gross profit. Therefore,
JUNE1968

the salesman is indifferent as to whether
he sells a low -profit or a high -profit item.
This commission structure would, of
course, encourage the company to em43

phasize the more profitable product
groups; however, it would not provide
an incentive for salesmen to direct their
efforts toward the higher -profit items.
The commission structure labeled
"Company's Indifference" provides the
maximum incentive to salesmen since it
pays out each additional dollar of gross
profit as commission to the salesmen.
The net effect of this commission structure is to give the company a constant
contribution (gross profit less commissions) regardless of the gross profit. This
relationship would, of course, mean that
the company has nothing to gain from a
"sell -up" program. Hence, the company
would be indifferent as between the sale
of high -profit or low -profit items.
Finding a Blend
Obviously, what is needed is some-

what of a blend between the respective
indifferences of the company and the
salesmen. The commission structure
which places commissions in a fixed relationship, percentage -wise, to gross profits
for all levels of gross profit represents a
blend between the two extremes. This
commission structure illustrated in Exhibit 3, not only maintains the fixed
relationship between commissions and
profits, but also provides for relative
increases in commissions to match increases in gross profits.
Comparing this commission structure
to the current one, the advantages become rather obvious; the fixed percent
commission structure offers more incentive to sell the more profitable items and
yet does not penalize the salesmen if
they meet resistance or demand rigidities
in attempting to "sell -up ":

Fixed Percent Commission Structure

5.00

C

0
M
M
I
S
S
I
0
N
S

4.00

3.00

2.00

1.00

j

1.00

2.00

3.00

4.00

5.00

6.00

7.00

GROSS PROFIT
(Dollars)

EXHIBIT 3
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COMPARISON OFCOMMISSION STRUCTURES
Fixed Percent

Present
Product
group

Units
sold

A
B
C
D
E
F
G

5
10
10
10
15
20
30

Gross
profit
$7.00
6.50
6.00
5.50
5.00
4.50
4.00

Total

Unit
$3.40
3.30
3.20
3.10
3.00
2.90
2.80

$17.00
33.00
32.00
31.00
45.00
58.00
84.00
$300.00

Another advantage of the fixed percent
commission structure is that the sales men can recognize that increased earnings to the company are accompanied by
proportionate increases in their earnings.
Hence, the salesmen can truly match
their effort and their reward.
Summing up the Results
Starting out with the idea of reallocating commission so as not to affect the
level of total commissions, it has become
apparent that there are many different
commission structures from which to
select the one that will best do the job.
The optimum one represents a blending
between what is in the best interest of
the company and what is most suitable
for the salesmen. This, the optimum, is
one which sets the commission rate as a
fixed percent of gross profit for all levels
of gross profit. The fixed percent commission structure maintains the same
level of total commission and yet provides additional incentive to "set -up." In
addition, the fixed percent commission
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Unit

Total

$4.20
3.90
3.60
3.30
3.00
2.70
2.40

$21.00
39.00
36.00
33.00
45.00
54.00
72.00
$300.00

structure meets all the requirements to
be effective:
The plan can be simply administered
once gross profit by individual item or
product group has been determined.
The basic concept of re- allocation can
be easily understood by all concerned
and the computational mechanics can be
easily handled.
It provides the incentive to sell the more
profitable items, but does not penalize
the salesmen for demand rigidities since
total commissions are the same if the
salesmen achieve the same performance
as in the past.
It has sufficient flexibility to allow for
the development of the necessary procedures and controls to ensure that all
sales objectives, including the important
aspects of customer service, can be met
within the limits of competitive costs.
To sum it up, a profitability commission plan can significantly improve a
company's profit position; however, it
must get off to the right start. Otherwise
the results will be very much in doubt.
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Profit - Volume and Net Profit Percentages
Computed on Cost

HE FIELD

Method of Calculating
The mathematical calculations involved in computing P / V percentages
on direct cost are the same as those used
in computing these percentages on selling price. Following is an example of a
sale for one hundred dollars with a direct cost of sixty dollars and a P / V
contribution of forty dollars with the
P/ V% computed on both sales price
and direct cost:
Sales price
Direct cost

$100
60
40

P/V dollars
P/V on direct cost
P/V on selling price

6625%
40
%

Of cost accounting covers
many services to the management
of an enterprise, and those who are experts in the field are called upon to
advise management on a variety of decisions. Cost accounting plays an especially vital role in pricing the company
products and analyzing the profitability
of various product lines.
Pricing of th e company products is
one of the most sensitive areas of business decisions with profound implication
as to the company's continuing existence. It is in this area that direct costing
makes one of its major contributions to
management decision making. Indeed,
if a survey could be made of the various
reasons for going to a direct cost system,
the elimination of profitability confusion
resulting from under and over absorbed
overhead would very probably head the
list. Yet even under direct costing most
companies still retain the very misleading concept of quoting profit percentages or profit /volume ratio percentages
on selling price rather than on the direct
cost of the product or product line involved.
The techniques of computing margin

T

percentages on cost rather than selling
price are adaptable to both direct and absorption accounting systems but are of
particular value to those who use direct
costing. Removing the allocated fixed
overhead from product cost leaves a stable cost base unaffected by volume
changes, to use in measuring the profitability of various price levels for the
product. The resulting fluctuations in
the profit percentage will then reflect the
variation in the cash available for meeting fixed and programmed costs and
profit.

$

By MARTIN J. McDONALD JR.

MARTIN J. McDONALD JR., CPA, Trenton Chapter (Raritan Valley 1957), is Co ntro lle r of the Goodall Rub ber
Co mp a n y , Tre n t o n , N. I. H e is a g r a d u a t e o f t h e Wh a rto n
Scho ol o f Finan ce, University of Pen nsy lvan ia, Philad elph ia,
Pa.
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P/V on direct cost
P/V on selling price

At this point, the only evident difference between the two methods is that
because the direct cost is a smaller numerical base than the sales price, computing the P/V percentage on the former provides a larger percentage (66% )
than using the latter as a base does.
However, let us assume that the next
sale takes place at a sales price of eighty
dollars:
Sales price
$80
60
Direct cost
$20
P/V dollars

Now, when we put the two transactions side by side and compare the
changes in P / V percentages with the
changes in actual P / V dollars, it becomes obvious that the change in P/V
percentage under the method of using
the direct cost as a base corresponds
exactly with the change in P/V dollars
while the change under the method of
using the sales price as a base does not:
Transaction B

Transaction A

$80

$100
$

Sales price
Direct cost
P / V dollars

331/ 3 %
25 %

60

60

40

$20
331/ 3 %
25

Although the example shown has
been based on a direct costing system,
the same result would occur in calculating gross profit percentages under an
absorption costing system. That is, the
changes in the gross profit percentage
calculated using the cost of the product
as a base would correspond exactly to
the changes in the gross profit dollars,
while the changes in the gross profit percentage calculated using the selling price
as a base would not.

%

40

%

6625%

P / V on direct cost
P / V on selling price

Use in Setting Selling Prices
The use of P/V ratios based on cost
has excellent application in the area of
setting selling prices on special or nonstandard products where the desired
P/V percentage is to be governed by the
P / V percentage on similar standard
products. For example, let us assume
that a special item in Product Line X
has a direct cost of $1,000 per unit and
that Product Line X contains standard
specifications A, B, C & D, and they
show on the sales statistical reports for
the year to date as follows:

PRODUCT LINE X
P/ V
50,000
110,000
35,000
85,000

P/V
(on cost)
100
122
88
106

$280,000

108

$540,000

$260,000

In setting the selling price, it is the
company's policy to expect the P / V
margin on special items to be similar to
the P/V margin on the standard items
in the related product line. Since standard specifications A, B, C and D have
JUNE 1968

$

Direct cost
50,000
90,000
40,000
80,000

$

%

D

Sales
$100,000
200,000
75,000
165,000

$

Ite m
A
B
C

P/V percentages of 100 %, 122 %, 88%
and 106 %, the sales department knows
that the quoted selling price to the customer should be between $2,222 and
$1,800:
47

=

=

+

Direct cost
1000 +$1,000
1220
1,000
880
1,000
1060
1,000

The above calculations can be made
swiftly and directly. Comparison of the
P / V margin on the various existing
products is a very easy matter and the
differences in the margins are obvious.
This last is very important since the
margin for error in setting selling prices
is usually very small and examining
existing P/V margins for guidance is a
very valuable tool in arriving at the right
decision. Whatever margin is eventually

=

+

=

+

=

+

=
=
=

1000 X 122%
1000 X 88%v
1000 X 106%

=

P/V margin
1000 X 100%

Selling price
$2,000
2,200
1,880
2,060

decided upon, it can readily be transferred into dollars by multiplying the
direct cost by the desired P/V percentage and adding the result to the direct
cost.
Compare this with the situation that
would prevail if the P / V percentages
were computed on selling price. The
year to date sales statistical reports
would look as follows:

PRODUCT LINE X
P/V
(on selling price)
%

P/ V

50,000
90,000
40,000
80,000
$260,000

50,000
110,000
35,000
85,000
$280,000

The only discernible facts are that the
P/V margin on the special item should
probably be somewhere above forty seven percent and below fifty -five percent and that all the standard items
have similar profit margins. If a fifty percent margin is decided upon, then the
direct cost will be doubled to arrive at
a selling price. However, if a fifty -five
percent margin is decided upon, the following equation must be solved:
X = Selling price
DC = Direct cost
P/V % = Desired P/V Margin
DC +(P / V %) =X
As a practical matter, this equation is
usually solved by the following process:
If P / V ma r gi n is to equal 55% of
selling price, then the direct cost must
equal the difference between 100% and
55% or 45% of selling price. Thus, the
easiest and quickest way to arrive at
the selling price is to divide the direct
cost ($1,000) by 45% which gives an
answer of $2,222.
If you analyze this method of cal48

$

Direct cost
$

A
B
C
D

Sales
$100,000
200,000
75,000
165,000
$540,000

$

Ite m

50
55
47
52
52

culating the desired selling price it is
obvious that since the direct cost of the
product is the only firm figure available,
the P/V margin and selling price were
of necessity calculated by using the direct cost as a base even though in a
roundabout way. It is not much simpler
to calculate the P/V margin directly by
applying a percentage to the direct cost
or to the full cost if you are on an absorption cost system.
Use in Profit and Loss Statement
Perhaps the most important of the
managerial services rendered by accountants is the preparation of the accounting reports for managerial use,
particularly the profit and loss statement. As the key operating financial
document, the profit and loss statement
should accurately reflect the state of
the business and the financial facts it
contains should be presented as clearly
as possible to top management for use
in decision making.
In the writer's opinion, a profit and
loss statement where the P/V percentMANAGEMENT ACCOUNTING

age is calculated on direct cost as well
as on sales dollars can in many cases
present a clearer picture to management
than a statement prepared in the con-

ventional manner where the P/ V percentage is computed on sales only. The
following examples show the benefits
and drawback of both methods:
Year B

Year C

100% $900,000
500,000 100%

100% $1,000,000
600,000 100%

Year A

P/V
Fixed

100% $1,000,000
500,000 100%
50 %

500,000 100%
200,000

&

prog.
Net before tax
Tax (50 %)

300,000
150,000
15%

$

Net after tax

44.4% 400,000 80%
200,000

150,000 30%

400,000 66.7%
200,000

200,000
100,000
11.1% 100,000 20%

These examples are designed to show
the effects on both percentages of
changes in either cost or sales but not
both, with the rest of the statement
static. Obviously, these examples are
not intended to portray a realistic condition but are used only to highlight
the effect of changes in sales dollars or
cost dollars on the percentage figures
on both the sales base or the cost base.
Year B differs from Year A only in
that the sales figure has been reduced
by $100,000. As a result of this reduction, the net after tax figure drops from
$150,000 to $100,000 or a reduction of
33 1/3 %. The percentage of the net calculated with the sales figure as one
hundred percent drops from 15% in
Year A to 11.1 % in Year B. This is a
reduction of only 24% while the actual
dollars of net profit declined 33 1/3 % .
The percentage of the net calculated
with the direct cost figure as one hundred percent drops from 30% to 20 %,
which is a reduction of 33 1/a %. This
exactly matches the reduction in the net
profit dollars.
Comparing Year C with Year A, the
difference is that the direct cost figure
has been increased by $100,000 with the
net after tax dropping from $150,000
to $100,000 as a result. The percentage
of the net calculated with the sales figure as one hundred percent drops from
15% in Year A to 10% in Year C. This
is a reduction of 33 1/3 % which matches
exactly the reduction of 33 1/3 % in net
profit dollars. The percentage of the net
calculated with the direct cost figure one
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40%

200,000
100,000
10%

$

Sales
Direct cost

100,000 16.7%

hundred percent drops from 30% to
16.7%. This is a reduction of 44.3%
compared to the actual dollar reduction
on only 33 1/3 % .
Thus, in comparing Year A with Year
B the percentage change in net profit
after taxes computed on direct cost as a
base corresponds exactly with the change
in dollars of net profit after taxes. In
comparing Year A with Year C, the percentage change in net profit after taxes
computed on sales as a base corresponds
exactly with the change in dollars of net
profit after taxes. The difference in validity of the two methods between the
two years lies in what changed each
year. That is, the figure which remains
constant provides the best base in comparing the changes between years.
Following are examples of Year D
and Year E to compare with Year A. In
these examples both sales and direct
cost change.
Comparing Year D with Year A the
net profit after taxes has increased from
$150,000 to $187,500, or an increase of
25 %. Calculated with the sales figure
as one hundred percent, the percentage
of the net increases from 15% to 17 %,
or an increase of 13 %. Calculated with
the direct cost as one hundred percent
the percentage of the net increases from
30% to 44.1 %, or an increase of 47 %.
Neither method produces a result that
corresponds exactly with the percentage
change in dollars but both do show percentages increases that move in the right
direction.
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Comparing Year E with Year A the
net profit after taxes has increased from
$150,000 to $162,500, or an increase of
8.3 %. However, the percentage of the
net calculated with the sales figure as
one hundred percent decreases from
15% to 14.8 %, or a decrease of 1.3 %.

The percentage of the net calculated
with the direct cost as one hundred percent decreases from 30% to 28.3%, or
a decrease of 5.7 %. In this example, the
percentage calculation under both methods moved in a direction opposite to the
change in net profit dollars.

Year D

Sales
Direct cost

100%

P/V

52.3%

Fixed & prog.
Net before tax
Tax (50 %)
Net after tax

$1,100,000
525,000
575,000 109.5%
200,000

47.7%

375,000
187,500
17.0%

$ 187,500

In reviewing the four comparisons of
Year A with Years B, C, D and E, it is
obvious that the choice as to the most
informative method of calculating the
percentage of net profit after taxes varies from comparison to comparison depending on whi ch par t of t he income
statement the year to year changes have
occurred. Therefore, it is likely that both
sets of percentages will be of greater
benefit to management than a single set
of percentages using sales as the base.
Summary

Computed as a mark -up percentage
based on cost rather than sales price, the
P/ V percentage of individual products
or product lines provides much more
meaningful information. When it is
computed on cost, its changes correspond exactly to the changes in P/ V
dollars resulting from changes in selling

50

100%

Year E
$1,100,000
575,000
525,000
200,000

91.3%

325,000
162,500
44.1%

14.8%

$ 162,500

28.3%

price. This makes the method particularly valuable in setting selling prices
on nonstandard or nonprice book items.
Although the examples given have all
been based on a direct cost system, the
proposed method will work just as well
for an absorption cost system. The inherent advantages in computing the P/ V
percentage on the gross profit percentage
on cost rather than selling price arise
from the method itself not from the cost
system it is used with.
More meaningful reporting is obtained by computing the P/ V percentage and the net after -tax percentage on
cost as a base in addition to the regular
method of computing all percentages
with the sales figure as a base. Use of
the two sets of percentages provides
more complete information in comparisons between various time periods than
does the conventional method alone.
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A System of Modified Direct Costing
for Planning and Control

P E O P L E would like to convert
the reporting systems in their
companies to direct costing but they
keep from doing so because of the great
amount of time and money involved or
just because of not knowing how to go
about it. They think of the difficulties in
separating variable costs from period
costs and are concerned about how to
handle "semi- variable," "semi- fixed" and
"step" costs. They think of the time involved in analyzing accounts to determine the relationship between the costs
and the level of operations. They may be
concerned about having to make extensive changes in the chart of accounts.
They may also be concerned about the
difficulties in preparing statements on a
conventional (absorption costing) basis,
such as for banks or for tax returns,
after the accounts have been converted
to direct costing. Finally, if they do not
feel qualified to start a conversion project
themselves, they often hesitate to pay
high fees to outside consultants and have
their operations disrupted for the time
the engagement would take.
This article describes a system of
modified direct costing that avoids all
these problems. It can be installed quick-

M
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ly and easily by the regular accounting
staff; it has been installed in as short a
time as one month. Only minor changes
are required in the accounts and the
statements can easily be converted to an
absorption costing basis.
Form of Income Statement
The income statement used for this
system of modified direct costing is
shown in condensed form as follows:
Sales
$80,000
Direct costs:
$26,300
Material
Labor
10,900
Payroll costs
2,180
Other
1,020 40,400
Profit variable
39,600
Indirect costs:
Controllable
24,900
Fixed
7,700 32,600
Profit — Direct
7,000
Burden to /(from) inventory.
2,900
Allowance utilized /(provided)
(800)
Profit before taxes
9,100
$

B y MERLYN K . JOHNSON

This statement would be supported by
a schedule of profit variable by product
line— showing sales, direct costs and
profit variable —and by a schedule of indirect costs for each department.
Following is an explanation of the
items on the statement:

MERLYN K. JOHNSON, CPA, Palos Verdes — Torrance

Chapter (Detroit 1955), is Assistant Treasurer of Sargent
Industries, Los Angeles, Calif., and was formerly in public
accounting. Mr. Johnson received a B.S. degree in Industrial
Economics from Iowa State University, Ames, Iowa, and
an M.B.A. degree in Accounting from Ohio State University,
Columbus, Ohio.
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Direct costs are those costs which can
be related directly to sales — include direct material, direct labor, payroll costs
associated with direct labor (such as
payroll taxes, workmen's compensation
insurance, group medical and life insurance, and vacation and holiday pay accrual), sales commissions, royalties and
freight out.
Profit variable is the difference between sales and direct costs. This is the
amount available to pay the indirect
costs.
Indirect costs are any costs not classified as direct according to the above
explanation and are segregated into two
categories — controllable and fixed.
Controllable costs are those costs that
can be altered over the budget period
used. If short -term budgets are used,
controllable costs are indirect wages and
salaries, payroll costs associated with the
indirect wages and salaries, and the operating expenses of the factory, sales and
administrative departments.
Fixed costs are those costs that cannot
readily be controlled over the budget
period. They include rent, depreciation,
taxes (except payroll taxes), insurance
(except workmen's compensation), utilities and telephone (except long- distance
charges).
Profit— Direct is the difference between profit variable and indirect costs —
profit on a direct cost basis.
Burden to (from) inventory is used to
convert profit on a direct costing basis
to profit on an absorption costing basis.
This states inventory on the balance
sheet at total factory cost and provides a
means for determining profit on an absorption costing basis for reports to outsiders.
The burden to/ (from) account would
be operated as follows:
1. A "standard" overhead rate is determined. As an example, if the actual
rate to direct labor was varied between 145% and 160% (excluding
payroll costs on direct labor), a rate
of 150% may be chosen. This stand52

and rate would be maintained for as
long as it remains valid, but at least
for one year.
2. As direct labor is incurred and
charged to inventory, overhead is
charged to inventory at the standard
rate on direct labor. The amount of
the overhead applied is credited to
the burden to /(from) inventory account and represents the amount of
overhead actually incurred that is deferred as inventory cost.
3. As inventory is shipped and recorded
as a sale, the overhead portion of
inventory is charged to the burden
to /(from) inventory account while
the material, labor and payroll cost
portions of inventory are charged to
the direct costs section.
If t he bu rd e n to/ (from) inventory
account has a debit balance, more overhead was taken out of inventory than
was put in, which means that the level of
sales was higher than the level of production. On the statements this is deducted from profit on a direct cost basis
to arrive at profit on an absorption cost
basis.
If t he b ur de n to/ (from) inventory
account has a credit balance, the level of
production is higher than the level of
sales. On the statements this is added to
profit on a direct cost basis to arrive at
profit on an absorption cost basis.
Allowances utilized/ (provided) is
used to record allowances for contract
losses and allowances for obsolescence
or other inventory write -offs. When the
allowance is made, the allowances utilized/ (provided) account is debited and
an inventory allowance account is credited. When the loss job is shipped or
when the inventory is actually written
off, the actual costs will appear in the
direct costs section and the burden to/
(from) inventory line. The allowance
previously established to cover this would
be reversed and put on the statement as
an "allowance utilized." This would be
added to arrive at profit before tax. This
line may not be necessary for some companies but it is useful for a company that
manufactures to contracts.
MANAGEMENT ACCOUNTING

Profit before taxes ison an absorption
cost basis as reported to stockholders,
banks and other outsiders.
Difference from Absorption Costing
As stated before, the balance sheet
amount for inventory and the amount of
net profit is the same for this method of
modified direct costing as for absorption
costing. The differences are in the classification of costs and their presentation
on the income statement.
If statements must be prepared in conventional form, such as published statements to stockholders or statements for
a bank, conversion can easily be accomplished as follows:
1. To arrive at Cost of Sales, combine
Direct Costs (excluding items which
are not cost of sales items, such as
commissions), the manufacturing expense portion of Indirect Costs,
Burden to /(from) Inventory, and
Allowances Utilized/ (Provided).

2. To arrive at Selling Expense, combine the selling expense portion of
Indirect Costs with the selling expense items in Other Direct Costs.
3. To arrive at General and Administrative Expense, use the general and
administrative portion of Indirect
Costs.
The manufacturing, selling, and general and administrative expense portions
of Indirect Costs can be obtained readily
from the schedules of indirect costs for
those departments.
When restated on an absorption costing basis, the statement previously given
on the modified direct costing basis may
appear as follows (if other direct costs
consist entirely of commissions and the
schedule of departmental indirect costs
show manufacturing expenses to be
$12,800, selling expenses exclusive of
commissions $9,600, and general and
administrative expenses $10,200):

Sales
Cost of sales
Gross profit
Selling expense
General & administrative expense
Profit before taxes

Difference from Conventional
Direct Costing
Indirect costs under this system of
modified direct costing would be analyzed and classified under conventional
direct costing as either variable or period
costs. Variable costs would be charged to
inventory. When inventory is shipped,
direct material, direct labor and variable
overhead costs would be relieved from
inventory and classified (along with such
items as sales commissions) on the statement of income as variable costs or direct costs. Sales less variable or direct
cost is normally called profit contribution. Profit contribution less period costs
JUNE1968

$80,000
50,080
29,920
$10,620
10,200

20,820
$ 9,100

is profit on a direct costing basis.
Profit - Direct under the modified system does not compare exactly with profit
under conventional direct costing. Conventional direct costing has no provision
for Burden to/ (from) Inventory or
Allowances Utilized/ (Provided), and
inventory is stated on the balance sheet
at direct cost.
The statements under the modified direct costing system cannot readily be restated on a conventional direct costing
basis without extensive analysis of indirect costs. It is this analysis that is
avoided in installing this system of modified direct costing.
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Burden to/ (from) inventory
Allowances utilized/ (provided)
Inventory. Each inventory account
should have sub - accounts, as appropriate, for direct material, direct labor,
payroll costs and overhead. If the analysis of inventory into these categories is
not readily available, an arbitrary breakdown can be made to get the system
started. An actual breakdown can always
be made available if the conversion is
made at the time of the physical inven-

Changes in the Accounts
Conversion can be made to this system of modified direct costing with only
a few changes in the accounts as follows:
The Cost of sales section of the general ledger will have the following accounts:
A direct costs account for each product
line. Each account should have sub accounts for material, labor and payroll
costs.

Comparison of Actual to Plan
Month of May 1968

PLAN
Percent
Sales:
Plan
Actual

Direct costs:
Material
Labor
Payroll costs
Other

Profit variable:
Planned /actual %
On sales difference
Planned /actual

ACTUAL

Amount

100%
100%

$85,000
80,000

30
15
3
1
49

24,000
12,000
2,400
800
39,200

51%

40,800
2,550
43,350

No. of
ep ople
Indirect costs:
Controllable
Salaries /wages
Other
Total
Fixed
Total indirect
Profit - Direct
Burden to /(from) inventory
Allowances utilized /(provided)
Profit before taxes

12

Percent

Difference
Better
Amount (Worse)

$80,000

$(5,000)

32.9
13.6
2.7
1.3
50.5

26,300
10,900
2,180
1,020
40,400

(2,300)
1,100
220
220
(1,200)

49.5%

39,600
- 0 39,600

(1,200)
(2,550)
3.750

100%

No. of
ep ople

12,200
11,350
23,350
7,800
31,150
12,200
3,000
(800)
$14,400

13

(1,000)
13,000
11,900
550
(1,550)
24,900
7,700
100
(1,450)
32,600
(5,200)
7,000
(100)
2,900
(800)
- 0 $ 9,100 $(5,300

EXHIBIT 1
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tory. It is important that the flow of inventory costs be segregated into these
categories to aid in profit planning and
in analysis of results. An allowance for
losses account, as described in the Form
of Income Statement section, can also be
provided if necessary.
Variable and fix e d ind ire c t costs. In
many cases no changes will have to be
made in the expense accounts to convert
to this modified direct costing system,
and any changes required will be minor.
Some costs will have elements that are
controllable and some elements that are
fixed. For example, electric power will
have a basic monthly demand charge
plus an additional usage charge, and
telephone will have a basic charge plus
long- distance charges. Such accounts can
be split into two —one controllable and
one fixed —but generally very minute
classification is not particularly beneficial. If 80% or more of the activity falls
within one classification, all of that cost
should be placed in that classification.
Pa y ro ll costs. The easiest way to handle payroll costs is to continue to charge
all the costs (on direct as well as on indirect employees) to the payroll costs
account(s) in indirect expenses as they
are paid or accrued. The ratio of payroll
costs to total payroll (direct and indirect)
is determined and used as a standard
Sales
Direct costs:
Material
Labor
Payroll costs
Other

rate. This standard rate is used for as
long as it remains valid, but normally
for at least a year. If the rate turns out
to be 30 % , then 30% of direct labor
will be charged to the inventory payroll
costs sub - account and credited either to
the departmental payroll costs expense
accounts or to a separate Payroll Costs
Applied account.
Relationship to Budgeting and Profit
Planning
To be effective, this system of modified direct costing must be used with a
system of short -term budgeting and
profit planning where the plan is reviewed or revised at least quarterly. The
form of the statement and the classification of costs provide a very good means
for preparing a profit plan on a responsibility basis. The breakdown of direct
costs into its components (direct materials, direct labor, payroll costs and other
direct costs), besides providing an analysis of these costs, provides a basis of
comparison to plan and to prior periods.
The comparison of indirect costs to the
budget prepared a short time before for
the current level of operations serves as
the basis for control of these costs.
To illustrate a method of comparing
actual results to pla0, assume the following planned amounts:
$85,000

$25,500
12,750
2,550

850

43,350

Profit variable
Indirect costs:
Controllable
Fixed
Profit— Direct
Burden to /(from) inventory
Allowance utilized/ (provided)
Profit before taxes
JUNE 1968

41,650

23,350
7,800

31,150
12,200
3,000

(800)
$14,400
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An effective form for comparing actual to plan is illustrated in Exhibit I.
The above is used as the profit plan, and
the statement given at the beginning of
the article as the actual results.
The difference between planned and
actual profit variable is analyzed by:
1. Computing the difference due to difference in cost percentages (compare
actual amounts to amounts computed
by multiplying actual sales by planned percentages).
2. Computing the difference due to sales
volume (compare planned percentages times planned sales to planned
percentages times actual sales).
Exhibit 1 shows that $2,550 is due to
sales volume being $5,000 less than
planned and $1,200 is due to cost percentages being different than planned.
Exhibit 1 also shows that indirect costs
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were $1,450 more than planned, largely
due to there being one more indirect
employee than planned.
Advantages
The advantages of the modified direct
costing system described in this article
are:
1. The system can be installed in a very
short time by the regular accounting
staff.
2. The method of presentation gives
management an excellent analysis of
the business.
3. The cost classifications, when used
in conjunction with standards and
budgets, provide a very good means
of exercising cost control.
4. The cost classifications and statement
format provide a good framework
for budgeting and profit planning.
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A Set of Programs for Total Cost Improvement
B y L EONAR D F . McELW EE
continued success of any
competitive business endeavor, Management must predict and recognize
changing conditions and adapt its operations to maintain cost control and product leadership. This is axiomatic in the
aerospace industry.
The Westinghouse, Aerospace Electrical Division, met this challenge by initiating, developing and using cost control programs and techniques tailored to
meet the demands of each element of
operating cost. The many facets of this
"total cost" improvement are detailed in
this article.
The attitude and approach underlying
this program are best demonstrated by
policies and directives pointed toward
six major areas of consideration:

T

O E N SU R E

1. Top management sponsorship and
direction.
2. Organizational assignment of program responsibility.
3. Comprehensive coverage of reporting.
4. Program definitions.
5. Rules and procedures.
6. Validation of savings.
Top Management Sponsorship
and Direction
While the intent of top management

is recognized, emphasis
must be placed on its functional extension top management d ire c tio n . This
philosophy can be best demonstrated by
an example.
sp o n so rsh ip

When value engineering and analysis
become a part of operating procedures,
these steps must be a matter of record:
1. The division manager and his staff
determine that such a plan and program will be put into effect.
2. A program manager, reporting to
the division manager, is appointed to
administer and direct the program.
3. Develop a formal program to educate
and motivate the greatest number of
employees who will be able to participate and contribute to the success
of the program. To do this, seminars
are held with a portion of time
devoted to assignments for actual
application of value engineering concepts.
4. Begin and conclude each seminar
with an address by the division manager recognizing individual or group
accomplishments.
5. Acknowledge employee participation
by awarding certificates of attendance
and successful completion.
This type of top management direction is an integral part of each program
developed for cost and expense improvement. Additionally, this reflects the phi-

LEONARD F. McELWEE, Lima Chapter 1961, is Manager, Cost Improv emen t Programs, Aerospace Electrical
Division, Westin ghouse Electric Corp., Lima , Oh io . Mr.
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State University, Bowling Gree n, Oh io . A previous contributor to MANAGEMENT ACCOUNTING, Mr. Mc El we e is th e
rec ipien t o f a Lybran d S ilv er Me da l (196 5 -66 ).
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losophy that, "every employee must seek
constantly to serve customers better with
good products that cost less to make."
Everything we accomplish is by and
through people. It is, therefore, necessary and fitting that management conceive, develop and effectively utilize new
approaches and techniques to stimulate
and motivate people for a more effective,
economical job. Management's reward
for this is minimum cost.
Organization Assignment of Program
Responsibility
Department management must play
an active roll by being assigned primary
responsibility for cost improvement programs. There are two significant points
to be emphasized: (1) top management
controls cost and (2) an active part must
be played in programs to reduce cost.
Cost control is achieved by:
1. Evaluating current and prospective
business trends.
2. Establishing goals with a "time period."
3. Administering firm direction and
specific schedules.
4. Continuously reviewing actual costs
in relationsship to the established
goals.
5. Accepting personal responsibility for
achievement of goals.
To assure active management in reducing costs, responsibilities must be defined in such a way that all department
managers have primary responsibility
for cost improvement programs. Our
programs and assignment of program responsibilities are displayed in Exhibit 1.
Comprehensive Coverage of Reporting
Any organization must be able to
evaluate performance if it is to improve
that performance continuously. Hence,
the establishment of an effective yardstick is a major objective of management.
To this end, each cost improvement
program requires the periodic issuance
of a formal report, giving actual results
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of projects and a graphic portrayal of
actual versus the established goal or
objective. By this means, each manager
with primary responsibility and all other
levels of supervision are kept advised of
progress. With this type of timely reporting, management action can be initiated
as required.
Ranking management must recognize
the importance of comprehensive reporting. When management talks about any
endeavors to reduce costs, they are talking about all costs. By primary category,
all costs can be looked at as either labor,
material or facilities; and, since these are
sub - divided into many elements (in accordance with sound business and accounting practices), efforts must be directed toward controlling and reducing
all of them. Each program is a particular
instrument or tool tailored to control or
reduce one or more elements of cost.
Further, it must be recognized that
everything which occurs in operating a
business —from program initiation to
program completion —is a result of people in many functions and every element
has an attendant cost. Therefore, results
of efforts must be reported to those who
have responsibility for meeting goals as
well as to those who contribute directly.
Program Definitions
In terms of identification, programs
which have proven effective are shown
in Exhibit 1. For purpose of clarity, we
will briefly describe the cost elements
and how the program functions.
The analytical budget program is directed by the manager of manufacturing.
This program is a means for control and
reduction of factory overhead expense
through formula budgets based on fixed
and variable expense related to shop activity. It requires weekly monitoring of
budgets and immediate corrective action
as required.
This program is under the cognizance
of the industrial methods engineering
function. In simple terms, the analytical
approach in factory budgets consists of
MANAGEMENTACCOUNTING

ORGANIZATIONALASSIGNMENTOFPROGRAMRESPONSIBILITY
General Manager

Ind. gel. Mgr.

Division Controller

Employee

Pln'g. 6 operations

suggestions

review, Employee control Salary, Contract cost
Control, Office methods 6

Administrator

systems, Advanced

Error free

techniques of management

performance

Assistant
General Manager

Manager, Electronic

Engr. - Mfg. - Purch. Mgra.

Data Processing

Co- chairman

Data processing

Value engineering 6 analysis

Methods and

Cost reduction

procedures

Manufacturing Mgrs.

Marketing Mgr.

Analytical budgets

Pert

Employe control Hrly., Facility
programming

EXHIBIT 1
utilizing industrial methods engineers to
analyze and evaluate factory budgets —
to examine the content of expense for
the particular budget and to search for
means of minimizing that expense. The
results of this effort establish a "formula"
budget which the supervisor uses in
determining logical and necessary levels
of expense for a given level of activity.
The data processing methods and procedures planning is under the manager
of electronic data processing. This program is a means for increasing the effiJUNE1968

ciency and productivity of human resources through the use of electronic
data processing. Its aim is to reduce
administrative workload through work
simplification, the preparation and issuance of timely and accurate business
reports, and improvements in budgetary
controls. This program is implemented
through specialists who are assigned the
responsibility for furnishing technical assistance and recommendations to supervision for specific action.
Generally, business systems have been
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the result of expedients of the time. The
relatively recent and present business
pace dictates the need for reorganizing
and coordinating systems to provide better communication and administrative
operating procedures. Significant strides
can be made in:
1. Reducing administrative and clerical
effort.
2. Providing timely and accurate information for management decisions
and action.
3. Providing timely and extensive engineering calculations.
The valve engineering and analysis
program is generally under the joint direction of the engineering, manufacturing and purchasing managers. There are
several advantages which this program
provides:
1. Proper inquisitive and analytical
attitudes.
2. Fresh outlook.
3. Cost consciousness.
4. Teamwork removing all interdepartmental barriers.
5. Timing —doing the job right the first
time, avoiding unnecessary cost.
Value engineering begins with the
design engineer. He employs its basic
principles by analyzing the design, function, use and cost of any product labor
and material, with the object of minimizing cost while maintaining performance requirements. This weighing of
need, function and utility against cost
provides an avenue by which products
represent the realistic maximum that can
be given to customers for each dollar
they spend.
A successful value engineering and
analysis program is attributable to the
seminar approach, previously mentioned. In a reasonably short period of
time, management and professional
salaried personnel can participate in
seminars designed to make each adept
with the value engineering techniques
and concepts and view each decision
from the financial standpoint. With the
value engineering concept, personnel in
6o

design engineering, tool .engineering,
manufacturing engineering, purchasing,
product assurance, product reliability
and manufacturing participate throughout the total product cycle, continually
applying corrective analysis and cost
avoidance. The maximum number of
personnel have the opportunhy to
participate and contribute in reducing
costs.
The employee suggestion program is
directed by the industrial relations manager. This program, which has been in
effect for many years, is a means of
encouraging employees to submit, for
monetary awards, ideas to improve
methods, procedures and processes, and
to reduce costs of products. It encourages recommendations for eliminating
spoilage, breakage and duplications, as
well as for reclaiming materials and
equipment.
Facilities programming is under the
direction of the manufacturing manager. Total response to customer
requirements and business success depends on a sound facility program. A
facility program must be management directed, encompassing the acquisition,
arrangement and disposition of capital
assets in accordance with sound business
practices.
Division management plans facilities
to ensure adherence of the total program
to financial and business objectives. The
marketing and engineering research
forecasts determine the type of facilities
required for immediate and long -range
use. Facilities are planned to provide
maximum product flexibility and to reduce costs in product lines.
Analysis and review of machine tool
and facility capability and flexibility will
accomplish:
1. Improved manufacturing quality and
component reproducibility.
2. Disposition of unrequired assets.
3. Reduction of maintenance and depreciation costs.
4. Thorough knowledge of asset inventory.
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5. Acquisition of modern, flexible machine tools, reducing tool costs.
6. Intelligence in planning more comprehensive program for acquiring
new facilities and equipment.
An active management- directed facility program is essential to assure
minimum cost and continued laboratory,
manufacturing and test equipment
capability. Although brief descriptions
are included for only five of the thirteen
programs shown on Exhibit 1, it is in no
way intended to reflect that one program
is more vital or effective than another.
Each program must be developed for a
specific purpose so that each will make
a significant contribution to cost improvements.
Rules and Procedures
It is essential that rules and procedures for documenting and reporting
progress on cost and expense improvement programs be formally prescribed
in systems letters and distributed to all
management and professional personnel.
These regulations and directives should
cover such matters as:
Definition of savings.
Method of computation.
Schedule for accomplishment.
Frequency of reporting.
Instructions for reporting cost reduction, net of identifiable cost to
plement.
im-

1.
2.
3.
4.
5.

Validation of Savings
When a cost and expense improvement project is recorded, it is primarily
an acknowledgement that a plan or
action is being put into effect and will
reduce costs. Each project or docket
should be recorded with the division
controller, who, in turn, verifies and
audits the savings each month.
Employee Motivation
The philosophy and concept of Error
Free Performance is the continuing
Motivation of people by applying a
positive psychology to the task of inspiring superior performance—doing the
JUNE1968

job right the first time. Praise is given
for doing the job right rather than
penalizing for mistakes. Recognition is
given for outstanding performance
rather than harrassment for poor performance.
Pursuant to the objective of providing
complete cost coverage, it must be
recognized that costs result from rework
and /or not doing the job right the first
time. It is this element of cost which
Error Free Performance reduces, since
this program includes all of the people —
all of t he costs —all actions and tasks
performed daily.
This program, like all others, serves
as a vehicle to motivate employees —to
stimulate and revitalize tools and techniques utilized in all other formal programs. Actual experience has shown
that as new approaches to cost improvement are developed and put into effect,
all employees respond with cost conscious attitudes; a spirit of teamwork
prevails between the company, the
supervisor and the people; and a fresh
look is given to `let no stone go unturned" for total cost improvement.
The natural result from this approach
to motivation will be a concerted effort
to do each job right the first time. Consciously or unconsciously, each and
every person will seek to earn his rightful share of praise and recognition.
Total Program — Continuous
Too often, cost improvement is considered only as conservation or the
prevention of waste. It is many other
things, some of which are:
1. Efficient management.
2. Continuous motivation of all employees.
3. Management direction for achievement of goals.
4. Realistic planning.
5. Continuing process of improvement.
6. A way of providing a quality product
at a minimum cost that will perform
to customer requirements.
7. Getting the "most procurement for
the dollar."
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TIME

TOTAL COST COVERAGE

Formal Programs

1950

COST REDUCTION (Labor & material)

EMPLOYE SUGGESTIONS (Processes
& material)

PLANNING & OPERATIONS REVIEW
(Mgm't. evaluation of operations)

OFFICE METHODS & SYSTEMS
(Admin. & clerical labor)

ANALYTICAL BUDGETS
(Manufacturing overhead)

FACILITY PROGRAMMING
(Capital assets)

EMPLOYE CONTROL
(Salary labor)

VALUE ENGINEERING & ANALYSIS
(Engr. & mfg. labor)
DATA PROCESSING METHODS & PROCEDURES
(Admin. & clerical labor
Engr. labor)
ADVANCED TECHNIQUES OF MANAGEMENT
(Mgm't. evaluation of operations)

PERT
(Labor - Facilities - Inventories)

CONTRACT COST CONTROL
(Direct mfg. & engr. labor & Material)

ERROR FREE PERFORMANCE
(Doing every job right the first time)
1967

EXHIBIT 2
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IP

1959

1960

1961

1962

1963

1964

1965

1966

1967

TIME
EXHIBIT

Programs for industry have been
conceived and developed over a long
period of time and are continuously
being improved and expanded. To
demonstrate our top management concept, philosophy and direction for Total
Cost Improvement over the past fifteen
years, a graphic portrayal is shown in
Exhibit 2.
Measurement of Cost Improvement
T o ensure meaning and to provide
substance to the total cost improvement
program, it is mandatory to establish a
JUNE1968

yardstick by which the effect can be
measured. In this context, our management has recognized the inflationary
effect on base costs, described as "economic creep." It has been brought about
by such things as (1) negotiated increases in salaries and wages and (2)
material price increases (brought about
by supplier increased labor cost).
If this inflationary effect can be measured, then cost improvements plotted
against it provides a meaningful yardstick. Each year the contribution to total
cost improvement should equal or ex63

ceed the "economic creep" on base costs.
Graphically portrayed on Exhibit 3, a
hypothetical performance over the years
of 1959 to 1967 represents a cumulative
net gain on creep, or reduction of base
costs. Without the results of cost improvement efforts, costs in 1967 would
be about 128% of 1959 base costs. This
type of accomplishment results in more
customer procurement for each dollar.
Planning for the Future
Informed industry management recognizes that technology, facility capacity
and manpower availability today considerably exceed the magnitude of the
present and foreseeable future business

requirements. Market analyses, publications, news releases, customer inquiries,
etc., reveal a continuing transition from
manufactured hardware to research and
development. All of these factors quite
forcibly point out the increased competition in doing business.
A successful management must be
dedicated to develop the potential of
every employee in order that it can
participate and excel in a competitive
business environment. With this attitude
and direction, new techniques, employee
motivation, new programs for cost
avoidance and cost improvement, will
continue to be the major management
function and responsibility.
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(Continued from inside front cover)
lines should be drawn to include
equipment selection and related services as a third principal function, in
addition to the two principal functions
suggested by the writers.
H. G. Marlow, Jr., C.P.A.
Peat Marwick & Mitchell, Co
Memphis, Tenn.

► Courses for Non - accounting
Majors
To the Editor:
The two articles in the January
1967 issue "Current Trends in Accounting Education" by William C.
Flewellen Jr. and "Arts and Science
vs. Business Administration as a
Source of Accounting Staff" by Ray
M. Powell regarding accounting education dwell on improving the quality
and adequacy of the accounting student. This is as it should be. However, I wonder if we are not ignoring
an area of accounting education that
would prove invaluable to the management accountant.
Within most business enterprises,
the accountants are a minority group
within the management team. Does
this mean that the field of accounting
is unimportant or is of importance
only to members of that discipline?
I believe most managers would answer this question in the negative.
Assuming this to be true, I then ask
where and what kind of training and
understanding have the non- accountant managers obtained in the field of
accounting?

It is my understanding that most
schools of business administration require all students to take a basic introductory financial accounting course.
Other future managers may come
from liberal arts colleges, where they
take similar basic accounting courses.
In my opinion, these exposures to
accounting techniques by the nonaccounting major fall far short of the
desired goal, and in many cases these
courses leave an unfavorable impression on the non - accountant which the
accountant must later attempt to correct in the business community.
A course for non - accounting majors should concentrate on how the
manager may use accounting information for business decision making
and de- emphasize the mechanics of
recording and summarizing accounting data. I believe that the accountant
would obtain better cooperation from
such trained future managers and
would also find that more decisions
would be based on relevant information.
My experience has indicated a reluctance on the part of many managers to rely on accounting data or
to request such data when evaluating
many problems because of a lack of
understanding and fear of the unknown. This has required the accountant to work at breaking down a
barrier that need never to have been
erected had the student had a different exposure to accounting in college.
Harold W. Green
Assistant Professor of Economics
Wofford College
Spartanburg, S. C.
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