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Organizing, Staffing and Operating
the Information Services Function
By RO BERT W. S H OP O F F
an d WI LLI AM R. J ACK
an ever increasing demand
for accurate timely information in
modern business today. With the increased demand, there is an increased
responsibility placed on business managers to ensure the information system
meets these demands.
The most important areas which bear
on the effectiveness of an information
serves group are — organization, staffing
and method of operation.
Each of these areas is discussed in the
following sections. In this discussion, we
have aimed to develop the basic or fundamental points involved, rather than
attempt to detail a solution for each individual situation or condition.

T

HERE Is

De f in i n g In f o r m a ti o n S y s t e m s . In the
following discussions, we will consider
information systems from a broad viewpoint. They are defined to include the
collection, edit, storage, transfer, calculation, combination and dissemination of
data or business information. T h i s includes manual, mechanical or electronic
methods meeting the information needs
of all phases of a business organization.
De finin g th e S c o p e of In fo r ma t io n
Se rv ic es. The information services func-

tion has the following responsibilities in
the area of information systems:
1. To review, analyze and document existing systems in all areas of the company.
2. To develop and install an integrated
information system serving the needs
of all phases of management.
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3. To prepare computer programs, plug
boards and other necessary adjuncts
to process data on punched cards
and /or electronic equipment.

4. To provide and operate the necessary
equipment to ensure efficient information systems.

ORGANIZATION
The key to the success of the total information services activities is a clear
definition of functions to be performed
and the responsibility of each function.
The principal functions should include:
Systems and Procedures, Data Processing.
These activities should be organized
under a common manager responsible
for total information services. Typically,
the title of this position might be manager or director of administrative services or of information services.
Before discussing the function and responsibility of each of these activities or
departments, it would be well to question
where the total activity should be placed
in the overall business organization.
Typically, this activity has reported to
the controller or chief financial officer.
In the long -term planning, as the scope
of data processing broadens to a total
business information concept, consideration should be given to elevating this
activity to the higher corporate level,
with the manager of administrative services reporting directly to the general
manager or chief corporate officer. This
can have two advantages. First, it will
allow the manager of administrative
services to know management's goals; to
be aware of changes in the goals as they
occur; and to build the system around
these goals. It also allows the administrative services department to meet the
broad demand for information for all
phases of management.
The important point is that the manager of administrative services must recognize he has a total business to serve —
whether it be marketing statistics, production data, engineering theory or financial reports. He must break from the
traditional accounting approach and
view the problem broadly —quite the
same as the chief executive officer —sat-

isfying each area's needs in order to attain all of the company's goals.
Let us look at the division of activities
and responsibilities within the administrative services group and examine the
reasons behind the suggested organization.
The most important point is the separation of the data processing and the
systems and procedures activities. The
systems manager has the responsibility
to lay out the long -range and intermediate plans in the data processing and systems area and then develop the detailed
procedures. This is a creative- thinkinganalysis type work, which should not be
burdened with hourly or daily deadlines.
His counterpart, the data processing
manager, must direct his attention to developing a coordinated group to provide
timely, accurate information, reports or
documents. This is a "doing" operation
—one which faces daily pressures for
output and demands keen administrative
as well as technical ability. While it is
agreed that there must be a good exchange of information between these
two functions, and the department managers must work closely together, we feel
the clean split of responsibilities is critical to the progress and degree of excellence achieved in the area of developing
a modern information system.
Not only does such an organization
separate these two different types of activities which require different talents,
but it provides a clean interface between
the data processing department and the
other departments that are requesting or
using the data processing services. It relieves the data processing manager of
interruption or diversion caused by questions or new requests which should be
directed to the systems manager.
Systems and Procedures
This department includes the design
MANAGEMENTACCOUNTING

of the proper systems or work procedure to complete the required business
activity or information needed as well as
the analysis of the information flow or
result required, the detailed procedure,
forms design, and equipment selection
(if alternatives are available). It also includes programming the procedure if
electronic processing is involved. The
systems development logically includes
manual procedures or those utilizing
other business machines.
One function coming under the systems and procedures would be the evaluation as to whether a given information
service should be performed in -house or
by an outside source. This might arise
particularly with special requests or the
initial stage of a new program. In this
case, the systems manager should be
able to evaluate the outside cost to ensure an economic source.
The personnel consists of a department manager and systems analysts or
engineers. In larger organizations, you
normally find a project leader or senior
analyst directing the work of several
analysts.

Data Processing
This department would include the
function of processing all computer and/
or punched card applications, responsibility for teleprocessing communications
systems and maintenance of all data
processing files.
The department normally consists of
three sections under the direction of the
department manager: input, control and
operations. The input section consists of
key punching and verifying, and other
input methods. The operations section
includes console and machine operators,
tape and disk handlers, and programmers required for program maintenance
of current applications. (An alternate
approach is to put all the programming under the direction of the systems department.) The control section
works with both the input and operations sections to maintain proper data
control in terms of input and output.
In a large operation, it may be best to
have two control groups; one within the
input section and one in the operations
section.

STAFFING THE INFORMATION SERVICES FUNCTION
In terms of numbers, we know of no years. Both companies have had comcriteria to establish an absolute mini- puters on -site for at least five years, and
mum or maximum quantity of personnel cannot be considered novices in the art
required to develop, design, install, op- and science of computer usage.
erate and maintain a management inforCertain rules of thumb regarding permation system. In discussions with other sonnel costs have been developed based
companies, we find wide ranges in the on surveys of large companies using
number of personnel engaged in the ef- computers. One such study ( "Managing
fort. For example, one large machine to Manage the Computer," by James W.
tool manufacturer anticipates expending Taylor and Neal J. Dean, both of Booz,
86 man years in developing and install- Allen and Hamilton, Harvard Business
ing a management information system in Review,September- October, 1966) india two or three year period, this effort to cated that of the 33 large successful
be about evenly divided between systems companies included in the survey, those
development and programming. A large spending up to $1 million annually on
pharmaceutical firm, however, expects to information services spent 17% of these
invest between 250 and 300 man years expenditures on systems and programover a five year period with the number ming, 42% to 47% on operating exof people so engaged (excluding data penses and 36% to 41 % on machine
processing operations personnel) rang- rental. However, these ratios would cering from a low of 22 in the fifth year to tainly be different for companies desira high of 7 8 in the second and third ous of establishing a total information
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system within a reasonably short time.
The most that can be said is that personnel costs will vary directly with management's desire to have installed an efficient total information system, and
inversely with the amount of time allocated to complete its implementation.
Although it is a truism, the old saying
"Quality rather than quantity" could
never be more valid than it is today in
the data processing personnel area. With
the mushrooming growth in computer
installations over the past fifteen years,
available and experienced or talented
people are scarce. But unless and until
company managements recognize the
need for highly qualified individuals to
man the key positions in the information
services organizational structure, systems
"effectiveness" will continue to rank relatively low. Data processing in this respect is the same as any other critical
function within the company.
The fact that such a severe personnel
shortage exists in this area has forced
many companies into internal recruiting
to fill the key positions. Certainly there
are several advantages to this approach,
including detailed knowledge of company operations, organization, policies,
problems and personnel. Many companies are firm in their belief that it is far
simpler to train a company employee in
systems and computer techniques than
it is to educate a newcomer in the intricacies of company operations. On the
other hand, if the entire systems development group is recruited internally, the
danger exists that possible new innovations will not be considered and that sacred cows will, without question, continue to be sacred. Hence, the computerized system will be performing only the
same old functions, albeit considerably
faster and more accurately.
Perhaps the ideal system group is one
consisting of newly recruited systems
personnel from outside the company
with a generous sprinkling of seasoned
employees with knowledge of company
operations. In this atmosphere, each in-

dividual can absorb the others' knowledge quite rapidly.
An alternative is to staff the systems
group with experienced systems analysts
while assigning within each functional
area a "systems liaison" man responsible
to the manager of that area for the development of computerized systems relating to that function. This approach
has the advantage of fostering a greater
feeling of participation in and acceptance of any new systems developed.
Care must be taken, however, to ensure
that the liaison man is relieved of all his
other duties so that he may devote himself fully to systems task. Further, this
method of operation could tend to discourage beneficial organizational changes
which might otherwise arise implementing a total information system.
Qualifications
Qualifications generally considered
necessary at the higher levels of the information services personnel include the
following:
I. Ability to think in terms of total corporate requirements, rather than
along more narrow functional lines.
2. Understanding of corporate organization and objectives.
3. Knowledge and understanding of
computers and their potential uses, in
both the commercial application areas
and the scientific and technical areas.
4. Ability to get along with all levels of
management.
5. Ability to work well tinder pressure.
6. Imagination, enthusiasm and creativity while remaining a realist.
7. Ability to inspire subordinates to high
levels of performance.
These same qualifications, perhaps in
lesser degree, should be sought in the
systems analyst, systems liaison man and
programmers. The Programmer's Aptitude Test prepared by IBM is useful as
a guide in determining the aptitudes of
individuals toward the detailed logical
type thinking required in each of these
positions.
Despite the critical shortage of experiMANAGEMENTACCOUNTING

enced personnel, management should insist on developing a high - quality systems
and programming group even though it
may take longer to fill all the available

positions. In light of the dependence on
the information system by all major
areas of the business, this would appear
to be the least costly approach to take.

OPERATING THE INFORMATION SERVICES DEPARTMENT
Systems Development
In the early days of punched card
equipment and during the 1950's, most
companies making use of data processing equipment developed their systems
on an application -by- application basis.
These applications were, generally speaking, of the "bread and butter" variety —
that is, the mechanization of routine
clerical type operations, cost justification
for which was based almost solely on the
number of clerks made available for
other work. The applications were generally servicing only one functional area
of the company, usually the controller's
area. Too little thought was given to
making multiple uses of the data to help
satisfy the information needs of all the
functional areas of the company.
Today's thinking in terms of systems
development has been radically altered
from that of the 1950's as a result of
the development of low -cost, mass -memory devices with tremendously increased
internal computing speeds, plus a growing reservoir of experience in computer
usage and better software and programming aids. The current trend is toward
development of "data banks" of selected
information and usage of this data in
multiple ways to build up integrated
management information systems useful
to all levels of a management in all functional areas of the company.
Needless to say, the planning and administration of systems development
have also become more complex with
these developments. What is now needed
is the planning and design of a "master
framework," in effect, representing the
entire information requirements at all
levels of management within the company.
Unless such a framework is developed
in rather fine detail beforehand, the sysOCTOBER1967

tems manager can never be certain that
sections or sub- sections of the management information system will fit into the
overall systems complex. If they do not
fit, many additional man months of systems development and programming can
be expected, and many months of delay
will occur before the full benefits of the
total systems approach can be realized.
In summary, systems managers should
plan their long -range systems goals before attempting to implement new systems on a piecemeal basis. Obviously, a
complete simultaneous installation of all
phases of a management information
system is not possible. The framework
must be sectionalized, priorities assigned
to the different sections and available
manpower assigned to the task of analyzing and developing those areas having the highest priorities.
Throughout the development and implementation of the various sections of
the management information system
framework, analysts should attempt insofar as possible to design flexibility into
the system and to provide for a reasonable degree of expansion. Further, company management should keep the systems manager fully informed as to plans
and expectations for the company's
growth and diversification (product and
geographical as well as market) in order
that provision can be made in the overall framework to include the necessary
information systems to support this
growth.
Systems Standards and
Programming Standards
At a very early stage in the development of management information system framework, and certainly before any
section or sub - section is assigned for development and implementation, the sys-

tems manager should establish certain
standards to which all analysts and programmers must adhere.
The degree and depth to which these
standards should be detailed is, of
course, a matter of judgment and depends on local situations, but should include at least the following items:
1. Standard methods of flow charting
and block - diagramming.
2. Standard section of punched card (or
punched paper tape layout, or direct
teleprocessing input) for transaction,
system or division codes.
3. Standard methods of tape and /or disk
labelling.
4. Standard programming language(s).
5. Requirement for balancing and editing routines and provision for audit
trails.
6. Standard report sizes.
7. Degree of program and procedural
documentation.
Program "Straight -line Modules" vs.
Complex Logic." In the more complex
programs, it is frequently possible to develop lengthy main lines of logic and
through the use of switches, indicators,
etc., to develop a compact but complex
program to accomplish the desired results. This conserves internal memory
and may initially save some programming time. However, this approach may
also result in greater than normal difficulties in de- bugging the program and, if
program maintenance is later required,
may consume as much programming
and de- bugging time to modify the routine as it did to write the program initially. The opposite approach, which
might be called "straight -line modular
logic," calls for repeating sections of the
program where required while developing the entire program in modules. This
approach is generally easier to de -bug
(de- bugging of certain of the modules
can be done even before the entire program is completely written) and results
in a program which is considerably easier to modify. It is suggested that systems managers give some consideration

toward which approach (or at what middle ground) their block diagramming,
logic layout, and programming should
be directed.
Data Processing Operations Standards
As with systems and programming,
certain minimum standards should exist
in the data processing operations area.
The following items should be among
these minimum standards:
1. Scheduling of routine work.
2. lob numbering.
3. Well defined operating procedures.
4. Housekeeping.
"Closed Shop" vs. "Open Shop" operations. Many companies today run a
"closed shop" in their DP operations, by
providing a program de- bugging service
for the programming group. This generally provides a more efficient machine
room operation by preventing programmers from trying to de -bug their programs while sitting at the machine. This
approach has the additional advantage
of forcing much of the necessary operating documentation to be prepared before
de- bugging can begin. Managers should
determine which mode of operation is
the better one for their respective operations.
Summary
In the installation and operation of an
effective management information system, many problems can be expected.
The degree of success achieved will depend on:
— Establishing the proper system and
processing organization within the corporate framework.
— Proper definition of responsibilities
within the systems and processing organization.
— Selection of personnel.
— Establishing standard methods of
planning and operation.
Recognition of these factors will provide a solid foundation to develop a system that will meet the demands and requirements of modern management.
MANAGEMENTACCOUNTING

Analyzing the Effectiveness of the Traditional
Standard Cost Variance Model
By JOEL S. DEMSIKI
yet largely unexplored tenet in accounting is that
accounting is utilitarian in nature. The
implication is that both accounting theory construction and practice should be
based on user requirements. Unfortunately, these requirements remain largely
unknown. Two consequences follow:
First, accounting —in both its external
and internal versions —continues to rely
on general purpose models for such activities as periodic income determination
and profit variation analyses (to the extent that such models exist). Second,
current empirical research is largely limited to defining utility in terms of predictive ability rather than in terms of specific decision consequences.'
In internal accounting, however, user
requirements are now known to the ex-
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the Workshop in Accounting Research, Graduate School of Business, University of Chicago,
Spring, 1966).

tent that well- structured decision models
are employed in certain managerial decision processes. It therefore becomes appropriate to examine the utility of the
traditional accounting model in those
situations. This paper conducts such an
examination.
The analysis is divided into three sections. The first establishes a framework
by viewing the management process as
an adaptive control process. The second
then contrasts the information provided
by the traditional standard cost variance
model with that required by the management process, as described in the first
section. Finally, the third section suggests an operational extension of the traditional standard cost model, designed
to provide superior control information.
The Management Control Process
Jaedicke observes that:
A survey of the accounting and management literature seems to indicate that
the control process is generally thought
of in three ways. First, control is sometimes defined as the analysis of present
performance in the light of some standard or goal in order to determine to
what extent accomplishment measures up
to the plan or standard ... An intermediate sort of concept defines control as a
process of securing conformity to a plan.
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" Z . Zannet os, "S o m e T ho ugh t s on Int e rnal
Co nt ro l Syst e m s of t he F i r m, " Accounting Review, Oct ob e r 1964, p. 867-68.

.se.

"task of communicating information on
the objectives to be accomplished, providing a means for evaluation of performance, learning and instigation of remedial action, "s we are compelled to look
at this task in its entirety, including feedback into the planning model (learning
and remedial action). The implication is
that the traditional planning - control
dichotomy is artificial and misleading to
the extent that this feedback is important.
Perhaps enlisting the aid of a schematic representation of the control process
being discussed will clarify this point.
Consider Exhibit 1. The lower, individual task portion of the diagram depicts
the usual interpretation of the control
process. That is, control is usually viewed
as being task oriented —where the term
task is used in a broad sense (referring
to any undertaking or piece of work).
But in a strict literal sense we must also
recognize the need for control of this
typical (task) control system —hence the
diagram's upper portion.

per

This concept holds that after the variance or deviation from the plan is discovered, the next step is to take corrective action ... A third concept of control
stresses the idea of information feedback.
That is, data collected as part of the
control process might be systematically
reported and used in future planning decision.=
The essential difference between the intermediate and broad conception is that
the latter envisions the deviation data
as being input both to the response decision— immediate corrective action —
and to what might be termed the planning process. The former, however, concentrates only on the immediate corrective action. The narrow conception, on
the other hand, concentrates only on the
analysis of performance
The broad response and feedback
conception of the control process will
be followed here. The reason for this
preference is that the control system
viewed in its entirety must encompass
feedback and response considerations.
The narrow conception of the control
process, being inadequate in its analytical implications, can be summarily dismissed as bordering on the naive. It is
simply not possible to discuss the quality
of information generated without considering the use to be made of that information.
The same argument can also be used
to dispose of the intermediate conception, because it ignores the important
use of current information as feedback
into the planning model. For any deviation of an actual result from the expected result, the avoidability (or controllability) of the deviation must be assessed.
If it were avoidable, it can be suppressed.
Were it not avoidable, two further aspects must be considered: ( I ) Its statistical significance and (2) the (immediate) response —that is, should the existing program be altered?
If we are to be concerned with the
R. K. Jae dicke , "A cc o un t i n g D a t a for Purposes of Co n t r o l , " Accounting Review, April
1962, p. 181.

10

The purpose of the multiple task control portion of the diagram, then, is to
control the organization's set of task
control systems. For example, the operation of an individual oil refinery in an
integrated oil firm may be viewed in
terms of the diagram's task control portion; but control of this individual refinery's management is exercised by the
multiple task control portion.
As becomes obvious, the diagram in
Exhibit 1 could easily be extended to
represent each individual level in any
organization. However, our objectives
are adequately served by limiting the
diagram as shown.
Given a set of objectives, the function
of the planning model or adaptive controller is to receive environmental and
feedback measures and determine the
ideal or optimum output. This, in turn,
is transmitted to the decision transfor-
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THE CONTROL PROCESS
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EXHIBIT 1

mation process (via the controller)
where the decision is transformed into
instructions for the controlled system.
Following this, actual results are measured and transmitted to the controller or
response model where actual and optimum results are used as a basis for
making a response decision which is
transmitted, in turn, to the decision
transformation process, and so on. But
the optimum in this response decision
need not be the one originally transmitted to the controller. The optimum may
have changed as the result of further environmental measures and /or additional
feedback from the controlled system
OCTOBER1967

and the purpose of the upper management control process is to make certain
that all of this is done correctly.{
" F urt he r n ote in c on jun ction with th e diagra m
t h a t t h e t e r m d e c i s io n p r o c e s s is u s e d in a
b r o a d sen se. It re f er s e it h e r to q u a n t ita t iv e ,
we ll- de f in e d d e c i s io n p r o c e s s e s , o r t o q u a l i t a t i v e , j u d g m e n t o r i e n t e d d e c i s i o n p r o c e s s e s . A ls o ,
w h il e t h e p l a n n i n g , r e s p o n s e , b e h a v i o r a l a n d
u p p e r m a n a g e m e n t proc es se s a re de p ic t e d a s
s e p a r a t e d e c i s i o n p r o c e s s e s in t h e d i a g r a m , t h i s
is a n a r t i f a c t . T h e y a r e c e r t a i n l y n o t i n d e p e n d e n t ; in m a n y in s t a n c e s , t h e s a m e m a n a g e r w ill
m a k e a ll f o u r t y p e s o f d e c i s i o n s . W e s e p a r a t e
t h e m in t h e d i a g r a m i n o r d e r to e m p h a s i z e t h e
f a c t t h a t d i f f e r e n t i n f o r m a t i o n flows a r e a s s o c iat ed wi t h eac h o f t h e p ro c es s es an d t h a t d iff eren t d egr ees o f q u an t ific at io n m a y b e as s o cia t ed
wit h each .

11

The adaptive controller's function, as
indicated, is to receive environmental
and feedback inputs and to generate an
ideal or optimum program. In many instances today this type of decision process exists in well - defined form —that is,
it

... iswell structured to the extent that

it satisfies the following criteria:
1. It can be described in terms of numerical variables, scalar and vector
quantities.
2 . The goals to be attained can be specified in terms of a well- defined objective function —for example, the
maximization of profit or the minimization of cost.
3. There exist computational routines
( a l g o r i t h m s ) that permit the solution
to be found and stated in actual nu5
merical terms
...
Examples are provided by successful application of the inventory, linear programming, queuing, and linear decision
rules for employment and production
models (although this is not to deny that
there are qualitative factors in these decision processes).
The function of the controller or response process is to make a decision in
response to observed divergences between optimum and actual results. These
divergences are the result of prediction
errors, control failures (failures to main tain. or obtain specific programs), measurement errors, model errors (errors or
approximations in constructing and using the planning, response or transformation models), and /or the stochastic
nature of some underlying variables. Because of the necessity of separating the
impact of these various causal factors
and of predicting the time path of the
perceived deviation, the response decision is at once critical and difficult.
Work has been done in such areas as
assessing the statistical significance of a
8
H. Simon and A. Newell, "Heuristic Problem
Solving: The Next Advance in Operations Research," Opera tions Resea rch, January -February 1958, p. 5.
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given deviation,a making the decision to
investigate a deviation in the hope of
determining the specific causal factors
involved, 7 exploring the sensitivity of
the planning model to estimation errors,$
and simulating the transient characteristics of specified systems using certain
decision rules.9 The fact remains, however, that these items of research must
be combined and supplemented before
the response decision process can be synthesized to the extent that we are able to
specify and successfully implement a
well- defined response model. At present,
these decisions remain in the realm of
judgment or heuristic decision making.
The unfortunate implication for the
present analysis is that in supplying control information, we must postulate the
existence of some such heuristic response decision process and then indulge
in the inextricable task of determining
the inputs to this process.10
Once a response decision is made, it
is relayed to the transformation process.
In essence, the transformation process is
a behavioral model; it takes an optimum
6

See, for example, A. J. Duncan, "The Economic Design of z Charts used to Maintain
Current Control of a Process," Jo u rn a l o f t h e
Am eri ca n Statistical Associ ation, June 1956,
pp. 228 -242 or L. Zannetos, "Standard Costs as
a First Step to Probabilistic Control: A Theoretical Justification, an Extension and Implications," Ac c ou n t in g R e v ie w, April 1964, pp. 296304.

See H. Bierman, Jr., To p i c s i n Co st A c c o u n t McGraw -Hill, New York,

ing and Decisions,
1963.

B
See C. Holt, J. Muth, F. Modigliani, and H.
Simon, Planning Pro du ct io n, Invent ories, an d
W o r k Fo rc e, Prentice -Hall, Englewood Cliffs,
N.J., 1960 or C. Van de Panne and P. Bosje,
"Sensitivity Analysis of Cost Coefficient Estimates: The Case of Linear Decision Rules for
Employment and Production," Ma na ge me nt
Science, October 1962, pp. 82 -107.
s See J. W. Forrester, In du st ri al D yn am ic s, McGraw -Hill, New York, 1964.
10
As we shall see, while the response decision
process has not been completely synthesized,
we do know that one of the major inputs to the
process is an analysis of the differences between actual and ideal results.
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plan or response and generates a set of
specific instructions designed to achieve
the plan or response.
Research has been done on such items
as the motivational impact of budgets
and standards" and incentive systems.1 2
However, we shall not be concerned
with the behavioral aspects of control
theory, although the various components
in the diagram are by no means independent. Major emphasis is placed instead on analyzing the nature of the data
required for efficient control systems
apart from the manner by which the
data will or will not be used in the
transformation process.
Finally, superimposed on this repeating sequence of decision- action - measurement - evaluation (the lower loop in the
diagram), is a planning horizon. The
planning model is constructed on the
basis of some finite horizon and is periodically re- solved with these, periodic,
results being used as the basis for a formal change (for example, a production
run) in the specified program.
This task control system, in turn, is
controlled or monitored by the upper
management control process. This process is conceptually similar to the task
control system's response process in that
action is taken on the basis of divergences between optimum and actual results. This implies that the process requires as inputs what results were obtained by the task control system and
what these results could have been according to the decision model. And, as
in the case of the task system's response
process, this upper -level process is regarded as being judgment or heuristic
oriented.
11 See, for example, C. Argyris, "Human Problems with Budgets," Harvard Business Review,
January - February 1953, pp. 97 -110 and A. C.
Stedry, Budget Control and Cost Behavior,
Prentice -Hall, Englewood Cliffs, N.J., 1960.
12 See M. Haire, "Psychological Research on

Pay," Management Controls: New Directions
in Basic Research, ed. C. P. Bonini, R. K.

Jaedicke, and H. M. Wagner, McGraw -Hill,
New York, 1964, pp. 277 -81.
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This, then, is the control process. It
encompasses the technique used to
...
identify the need for action and to review possible action alternatives as well
as the ultimate control action itself
...
Management has four basic methods
or
approaches to the control of internal operations:
1. Control by planning and decision
making.
2. Control by scheduling, direction and
supervision.
3. Control by follow -up response to
feedback comparison.
4. Control by manipulation.1 3
The essential point to grasp in describing
the firm's control system is that we are
assuming a coupled organizational -environmental relationship which can be
viewed in terms of what, in automatic
control theory, is called a self- optimizing
or adaptive control system. That is, we
are describing a situation where
the statistics of the inputs and the
...
plant dynamics are not completely known
or are gradually changing.l{
The Traditional Role of Accounting
in the Control Process
The traditional role of accounting in
the control process centers around use
of the standard costing and flexible
budgeting techniques. Following the establishment of performance standards
(for example, expected prices, labor
time standards, and so on) and an optimum output program, the cost aspects
of this program are used to establish the
budget for the period. A linear relation
between total standard cost and some
volume index of production is usually
assumed. Actual cost is then compared
with budgeted (standard) cost through
the well -known techniques of standard
13
G. Shillinglaw, "Divisional Performance Review: An Extension of Budgetary Control,"

Management Controls: New Directions in Basic Research, ed. C. P. Bonini, R. D. Jaedicke,

and H. M. Wagner, McGraw -Hill, New York,
1964, p. 152.
14

S. Chang, Synthesis of Optimum Control
Systems, McGraw -Hill, New York, 1961, p.
255.
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c

= standard variable overhead per
unit of volume.

Then,
T C = F + P Q t, + P u Q u + C V

L

where we note that volume is the independent variable.1S Now let primed (')
values denote actual results,
F

+

=

+

=

+

=

+

=F +AF
Pt.
AP,
Pat
APM
QL, Qt. OQt,
Qat,
Qat
OQat
V' = V + A V
C, = c + A c
PI"
Phi'

=

cost variance analysis in order to isolate
the effect of each specific deviation.
These techniques can be succinctly
summarized by resorting to some algebraic notation. Omitting units, let
TC = total standard cost for the period,
F = standard fixed overhead cost for
the period,
P t, = standard price of direct labor,
Q t, = standard quantity of direct labor,
Pat = standard price of direct material,
Q at = standard quality of direct material,
V = standard volume for actual output,
and

The total difference between actual and standard cost for the actual output is:
T C ' — TC = (F + AF) + (Pt. + APL) (QL + AQt. ) + (PM + APM)(QM + AQM)
+ (c + Ac)(V + AV) — F — PLQL — PMQM — cV
= AT C
= PLAQL + APLQL + APLAQL + PMAQM + APMQM + APMOQM + eAV +
AcV + a c A V + A F

P , O Q 1, is usually called the direct labor
1
effi ci en cy va ri a n ce , Q , L P , + LP1,AQ1,

1 rate
1 variance, "'
—the direct labor wage

P atO Q at—the direct material usage varia n c e , Q a1p P
+ LPN1AQat —the direct

.1

material price variance, cnsV —the overhead efficiency variance, and AcV +
Lc AV + L F — t h e ov e r h e a d sp e n d i n g

va ri a n ce (u si n g a t h r e e va r i a n c e m e t h o d
of o v er h e a d a n a l ysi s) .
I n a n a b so r p t i o n c o st i n g sy st e m t h e r e
wo u ld a l so b e a vo l u me or ca p a ci t y v a r i a n c e a r i si n g fr o m t h e d i ffe r en c e b e t we e n
st a n d a r d a n d a b so r b e d fi x e d c o st fo r t h e
pe r i o d. S u ch r e fi n e m en t , ho we v er , i s n o t
ge r m a n e to t he p re se nt a na l y si s.
T h i s is the esse nc e o f t h e tra ditiona l
st a n da r d co st va ri a n ce a na lysis tec hniq u e. It su b di vid es the total di ffer en ce
be t we e n a ctu a l a n d st a n d a r d co st fo r
the st a n da r d a m o u n t pr o d u c e d a n d a tt e m p t s t o fa c t o r o u t t h e i n d i v i d u a l c o n trib u ti ons to this d i ffe r e n c e o f e a c h de via tion —tha t is, of A P , p Q t . , A P " '
AQa t, Lc, AV a n d LF. The factoring,

of course, is limited by the existence of
joint product terms.
14

This traditional role has also been expanded to include revenues of the products produced, as in the familiar break even and cost- volume -mix (or profit variation) analyses. The latter is merely an
extension of the above techniques to include product mix and selling price deviations, thereby focusing on the difference between actual and budgeted net
income instead of between actual and
budgeted cost.
As becomes obvious, the usefulness of
these techniques is dependent upon,
among other things, proper selection of
the type of standard to be employed.
"T ha t is, total cost is a ssu med to be a fu nction of volume. To be rigorous in our description, we should express the labor and material
quantities as functions of volume. However, the
exposition is facilitated by following the de-

scription presented.
16
This, of course, assumes that price variances
are isolated as the materials are consumed, not
when they are purchased. The latter situation
is preferrable from a control standpoint, but is

not included in the algebraic description because of the notational burden that inclusion
would impose.
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Passing mention, though, should be
made of the fact that one of the more
common techniques used in the transformation process is performance evaluation where actual performance is compared with what it should have been in
order to facilitate learning and motivation."' Exactly how and in what form
this is accomplished is determined by the
behavioral model; but whatever its form
(for example, fictitious indicators of
17
C. T. Horngren, Cost Acc ounting: A Managerial Emphasis, Prentice -Hall, Englewood

Cliffs, N.J., 1962, pp. 138 -39.

See, for example, Argyris, op. cit., Haire, op.
and Stedry, op. cit.
10
See, for example, Z. Zannetos, op. cit., pp.
18

cit.,

860 -868.
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post

ex

post

post

post

ex

ex

ex

ex

.. those that would have been incorporated in the [original] plan if the
actual conditions had been known in
advance."20
(currently
We shall call this an
attainable) standard.
In order to fully describe what results
could have been obtained, the response
and upper management processes also
require a determination of the optimum
program implied by the
post standards and decision model. We shall call
(optimum)
this program the
program. Its determination and syntheanalysis, are dissis, the tasks of
cussed in the following section.

ex

Thus, we see that the control process
requires information flows related to
planned results, actual results and
optimum results. The traditional
accounting model does not convey all of
this information. It conveys planned and
actual results; and, in addition, if the
budget is revised to reflect actual events
standards are used),
(that is, if
it will also convey what performance
should have been obtained for the output
actually achieved. Otherwise, it will convey what performance was anticipated
for the output actually achieved. In either
event, the traditional variance model, because it treats volume as the independent
or exogenous variable, reports divergencies between planned and actual output
and between actual and (some definition
of) standard cost for the actual output.
It does not, however, report what output
20

post

As noted previously, explicit discussion of the inputs to the behavioral
model is beyond the scope of this inquiry. There is sufficient evidence to
suggest that different types of standard
may produce different results.ls Therefore, we cannot argue in favor of some
particular type without examining the
behavioral process in detail.

process.
The response and upper management
decision processes require as inputs the
results which were obtained (actual performance) and the results which could
have been obtained. This implies that
the proper standard to be used in supplying variance information for these
two processes is a standard based on
actual conditions —that is,

ex

ante

ante

ex

ex

The planning model requires currently
attainable inputs, where it is recognized
in nature.
that these data are
They are also temporal in nature. As
information in the form of feedback
from current operations and additional
environmental information is obtained,
data are either confirmed or
the
altered. These confirmations and alterations then form part of the basis for the
succeeding planning decisions.

inforwhat should have been)
mation is an input to the evaluation

post

ante

ex

post

ex

Numerous types can be found in the
literature. Horngren, for example, lists
the three broad categories of basic, ideal,
and currently attainable;17 and for each
and
category we could add
versions. But much more important
than the fact of variety is the fact that
selection must be predicated on anticipated use of the resultant variance information. Here the distinction between
the planning, response, behavioral and
upper management decision processes
being discussed becomes critical.

Shillinglaw, op. cit., p. 151.
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should have been. Explicit discussion of
the proposed ex post system will further
clarify this important distinction.
The Preferred Role of Ex -Post Analysis
Ex post analysis is an extention of the
traditional accounting analysis to include
program or output revisions. It is primarily concerned with linking the planning model to the response model
through generation of an ex post optimum program. The net result is a system
that simultaneously monitors both performance and the original plan.
This analysis differs from the traditional accounting technique in two important respects. First, actual results are
compared with ex post optimum results
instead of with either ex post or ex ante
standard results for the output actually
obtained. That is, output is viewed as an
endogenous (internal) rather than exogenous (external) variable. Second, all
the inputs to the planning model are incorporated into the analysis, not just
those cost (or cost and revenue) factors
present in the optimum program.
These two differences are not independent because all inputs to the planning model must be incorporated into
the analysis in order to determine the
ex post program. On the other hand, we
could conceive of a system that formally
reported only ex post optimum performance for certain inputs —for example,
one that reported only the opportunity
cost associated with variances in a traditional standard cost system. For this
reason the two differences are treated
somewhat independently in the following
discussion.
Importance of Program Alterations
The importance of comparing actual
performance with ex post optimum performance, instead of with standard performance for the standard volume produced, can be indicated by a brief review of some elementary aspects of the
economic theory of the firm. In doing
this we shall primarily concentrate on
the relevance of the information for the
response decision.
18
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EXHIBIT 2

In economic theory the firm is viewed
as determining its optimum output mix
and quantities on the basis of its cost
and demand functions. Consequently,
when either of these functions changes
(or differences between actual and predicted results are obtained), a new output
decision is required: whether to alter the
optimum output and, if so, in what manner. Quite obviously this new output decision depends on the costs and benefits
associated with alteration of the existing
output.
Consider the typical marginal revenue
vs. marginal cost situation given in Exhibit 2, where we assume that the firm
produces a single product. (To rule out
the possibility of measurement error, we
shall also assume that the standard is
the marginal cost curve.)
The maximizing firm, facing a marginal revenue curve of MR and a marginal cost curve of MC„ will produce at
output level Xa. If the marginal cost
curve subsequently shifts unavoidably to
MC I, the firm will move from output
level X„ to X I. Since it cannot now obtain
its original cost curve, MC,,, the firm is
maximizing profit by producing at level
X I. Hence, there is no foregone opportunity associated with the event. However, had the firm chosen to remain at
X„ in response to the unavoidable shift
from MC, to MC I , it would forego obtainable profit represented by area BCD.
That is, the opportunity cost of this failMANAGEMENTACCOUNTING

ure to move to the new optimum output
level is represented by area BCD.
If, on the other hand, the shift to MC I
had been avoidable, the firm would maximize profit be remaining at X„ and suppressing the avoidable increase in marginal cost. If it does not suppress the
increase and remains at X,,, it foregoes
obtainable profit represented by area
ACDF; if it moves to X I, the opportunity cost is represented by area ABDF.
In contrast, regardless of whether the

Shift in MC„
Avoidable
Avoidable
Unavoidable
Unavoidable

Actual
output
X„
XI
X„
XI

shift in marginal cost could have been
avoided, the traditional accounting
model produces a cost figure of ACDF
if the firm remains at Xo or ABEF if it
moves to X 1.
Considering the various possible combinations of output level and avoidable
shifts in the marginal cost curve we get
the following variances provided by the
traditional accounting model and opportunity cost variances provided by the
proposed ex post model:

Optimum
output
X„
X11
XI
XI

The ceteris paribus approach of the
traditional accounting model does not
consider optimum adjustment to the
changed conditions; it merely says that
the cost of the deviation is the difference between actual and standard results
for the output produced. In contrast, the
mutatis mutandis approach of ex post

Accounting
variance
ACDF
ABEF
ACDF
ABEF

Opportunity
cost
ACDF
ABDF
BCD
0

analysis does consider optimum adjustment; it gauges significance by determining the opportunities foregone as a
result of the deviation and failure to
respond to it.
Perhaps a numerical example will
clarify these issues:

EXAMPLE I

Consider a firm with total revenue (TR) and total cost (TC(,) curves given by
TR = 50OX — X' and TCo = 100X + X'= + 1000 units. Optimum output Xc is
determined as follows:
T R = 50OX — XTC„ = 100X + X 2 + 1000
MR = dTR /dX = 500 — 2X
MC„ = dTC(, /dX = 100 + 2X
Optimum output: MR = MCo
500 — 2X = 100 + 2X
400 = 4X

X = 100 units
The associated profit is $19,000

TR(100) — TC0(100) = 500(100) — (100)2 — 100(100) — (100)2 — 1000 = $19,000

If the cost curve now unavoidably shifts to TCI = 30OX + X2 + 1000, the new optimum output, XI , would be:
TR = 50OX — X2
TCI = 30OX + X 2 + 1000
MR = dTR /dX = 500 — 2X
MCI = dTCI /dX = 300 + 2X
Optimum output: MR = MCI
500 — 2X = 300 + 2X
200 = 4X
X = 50 units

and the maximum profit would be $4,000.
OCTOBER1967
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Suppose, now, that the firm does not
respond to this shift in its cost function
and remains at output level X,,. It will
experience a loss of $1,000 instead of
the $4,000 profit it could have obtained
by moving to X,. That is, the opportunity cost associated with not anticipating
the shift and subsequent failure to respond to it is $5,000. The traditional accounting model, on the other hand,
would report a variance of $20,000 under these circumstances.
The traditional and opportunity cost
variances associated with the various
output level and avoidability possibilities
are presented in Exhibit 3. Note that
because actual and standard revenues
are identical in the example, the accounting profit variance is the difference
between actual and standard costs.
Thus, if our objective is to analyze dif-

ferences between actual and ideal results,
we need to consider ex p o s t optimum
performance instead of standard performance for the standard volume produced. Implied changes in output mix
and quantities need to be explicitly recognized. Then, and only then, can we
compare actual results with what these
results should have been. Quite clearly
such an approach requires that we monitor all inputs to the planning model and
not just those cost (or cost and revenue)
factors present in the optimum program.
Importance of Monitoring All
Planning Model Inputs
The effect of not monitoring all inputs to the planning model can be amply
demonstrated with a simple example
using the assignment model: 21

EX AM PL E 2

"A department head has four subordinates and four tasks to be performed. The
subordinates differ in efficiency, and the tasks differ in their intrinsic difficulty. His
estimate of the times each man would take to perform each task is given in the
effectiveness matrix below. How should the tasks be allocated, one to a man, so as
to minimize the total man - hours "?
I
Task

A

8

B

13

C
D

38
19

Mart
II

III

IV

26
28
19
26

17
4
18
24

11
26
15
10

The optimum allocation is to make the following assignments:
A -I, B -III, C -II, D -IV
which results in 41 total labor hours.
Assume, now that the time for man II to do task D was erroneously estimated and
should have been 3 hours. This implies that the assignment should have been:
A -I, B -III, C -IV, D -II
with a resultant labor hour total of 30 hours.

18

post

ante)

21

ex

Summary
We see, then, that

an extension of traditional standard cost
variance analysis techniques in two important related directions: (1) provision
is made for revision of the
optimum program and (2) all factors in
the output decision are included in the
analysis. It is anticipated, ignoring issues
of the cost and value of information,
that this extension will provide meaning(ex

Under these circumstances a traditional standard cost system would report
no variance whatever —in spite of the
fact that 11 more labor hours than necessary were used to accomplish the four
tasks. Expanding the scope of the traditional system to encompass all factors in
the assignment decision would, on the
other hand, result in a variance of 11
labor hours, appropriately costed.
analysis is

Adapted from M. Sasiene, A. Yaspen, and L.
Friedman, Operations Research, John Wiley
and Sons, New York, 1961, p. 185.
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ful and valuable information for the
managerial function of acting on exceptions which result from either the con trolled process or established goals them selves falling outside of control limits.
B y i n t r o d u c i n g i n t o t h e a na ly si s o pt i-

mal variation of the planned output, the
proposed ex post system establishes a
framework which depicts the best that
might have been done, given the actual
circumstances encountered during the
period. The resultant opportunity cost
variances are potentially useful in such
a re a s a s ( 1 ) re v i ewi n g t h e per iod 's op er a t io ns, ( 2) f ut ure pla nni ng , (3 ) dec i dIng if a nd ho w to a lter a cu r re n t pro g r a m , ( 4 ) ju dging the effecti veness of
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st ri c t l y a l ge br ai c, doe s not gi ve a t ru e me a sure
of the information provided by the system
whe n t he dat a a re ana l yz e d by a c omp e t e nt analyst . But t hi s doe s not we ake n t he si gni fi cance
of the pre cedi ng discussion be cause ou r competent analyst is much bet ter of f wi t h the ex
post system t han with the tradi t i onal syst em.
T he latt e r wil l signal ce rtai n de vi at i ons but in
a c om pl e x mode l the account i ng var i abl e s are
l i k e l y t o r e pr e s e n t an aggr e gat i o n o f a nu mb e r
of i ndi vi dual mode l i nput s. I n such a si t u at i on,
the analyst must search for causal deviations.
Si mi l arl y, devi at i ons si gnal e d by t he account i ng
mode l may, i n part , be mani fe st at i ons of de vi at i ons i n e l e me nt s not incl ude d i n t h e s c w u n t ing model ; or worse yet, such deviations may
not be si gn al e d a t al l ( a s i n E x am p l e 2 ) . An d ,
finally, even if the analyst coul d glean all devi at i on s from the account i ng mode l he woul d
still be face d with the task of assessing the ir
ff e c t on t h e pr ogra m . For e xa mp l e , he w oul d
have t o asse ss t he e ffe ct of a give n de viat i on on
ot he r responsibi lity ce nt e rs. T he accou nt i ng
mode l cannot provi d e t hi s i nformat i on.
2 1 See J. S. De mski , "V ar i a nc e Anal ysi s: An
Opp or t u ni t y Co st A pp ro ach w i t h a Li n e a r Pr ogr am mi ng Appli cati on, " ( unpubl i she d Ph.D .
di sse rt at i on, Graduat e School of Busi ne ss, U ni ve rsi t y of Chi cago, 1967) .

19

Statistical Significance of Accounting Variances
B y D O NAL D A . J U ERS

H E T E R M "variance" taken out of
context, may have different shades
of meaning according to the frame of
reference of the person hearing it. A
statistician would formally define it as
the square of the standard deviation. To
an accountant or budget analyst, the
word "variance" would generally suggest
a deviation from a standard or budget.
To state merely that a variance or
departure from the objective has occurred is not usually sufficient information for the accountant, since he would
like to further quantify that bit of information as to whether the variance
was in a favorable or unfavorable direction, and to what extent it had
deviated from the predetermined norm.
As a further refinement, the accountant may apply certain other criteria as
to whether the variance which has occurred is important or large enough to
warrant further steps to find a cause
for it and, hopefully, to prevent a recurrence of another such deviation if it
happens to be in an unfavorable direction. This then requires that he evaluate
the variance in terms of whether or not
it has significance.
To attempt to judge subjectively, and
without a pattern, which variances merit

this follow -up would tend to lead to a
lack of consistent action. In one instance a variance of $1,000 might
be "chased to death" even though it
was relatively minor in terms of its relationship to the total aggregate cost from
which it arose, while other items might
be overlooked if the total departmental
variance happened to be small because
different variances in opposite directions
tended to offset each other.
Although it is possible that in most
cases the application of a percentage or
dollar limit as the basis for follow -up
will give generally satisfactory results,
the main objective of the analysis of
these budgetary or cost variances is to
find the cause and do something about it.
It can, therefore, be highly frustrating
to attempt to pinpoint the cause of a
variance which may occur from time
to time in the same account without a
readily apparent pattern, particularly if
it further defies analysis by being positive one time and negative the next.
This type of situation suggests that the
particular vagrant deviation is simply
not controllable within the usually accepted criteria to which we are accustomed. At this point, it may be highly
useful to borrow both terminology and
technique from the study of statistics.
In the example cited above, in which
a variance occurs without a readily discernible pattern or cause, it may be due

DONALD A. JUERS, CPA, Northern Wisconsin Chapter
(St. Paul 19 58 ), is Fe de ral Orde r Acc ou n ta nt, Consolidated
Badg er Coop ., S hawa no, Wisc . Mr. lu e rs re c e iv e d a B. B.A.
degree from the University of Minnesota, Minneapolis,
Minn .
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If past experience indicates that the
normal ratio of finished product to raw
material averages 1 /10; i.e., one pound
of finished product for each ten pounds
of raw material put into process, then
that mean value would obviously be
treated as the standard or budgeted level
of finished product recovery. However,
it is quite unlikely that each and every
lot or batch or day's production will
come out at exactly 10% recovery.
More often than not, there will be a
dispersion of values on both sides of the
mean and, assuming that a sufficient
number of recovery figures are considered, it will almost certainly take the
form of a bell- shaped normal continuous probability curve in which individual sample values tend to group about
the mean or central value in a symmetrical pattern.
To illustrate this tendency, twenty
sample yield results are shown in
Exhibit 1, expressed as a percentage recovery of finished product to raw material. Note that while the extreme variations may be relatively wide, they are
comparatively few in number as shown
OCTOBER1967

(x

The square root of this variance
equals the standard deviation. The formal equation for this computation is as
follows:
or (standard deviation) -

or, in our example, o =

V

— x ) 2

y(x

The following example attempts to
demonstrate how this can be done. Let
us assume that we have a plant engaged
in a refining or extractive process in
which a particular raw material is reduced down in the course of processing
to a finished product, which represents
a small ratio of weight or volume compared to the original raw material.

-x)

Computation of the Standard Deviation

by the frequency distribution. Also,
when the frequency distribution is
plotted on a graph, the locations of the
points so plotted closely approximates
a normal probability curve.
The importance of this simple demonstration lies in the fact that we can
make certain assumptions and predictions based on the natural tendency for
data to assume this particular form of
dispersion about the mean (denoted as
in Exhibit 1). From the table in Exhibit 1 we can compute the standard
deviation which is a statistical measure
of the spread of such dispersions from
the mean.
The column headed "absolute deviations" gives simply the values of each
yield figure (x) minus the mean or
-10).
average of all of the values
will, when added up,
This column (x
totals zero.
The next column, headed (x -x) 2 is
simply the value in the deviation column squared. The total summation of
this column divided by the number of
units considered, minus one, is called
the variance in statistical terms.
x

to what the statisticians would call
"chance variation." In any body of data
in which some deviation from a central
mean valu e or norm is common, it is
often difficult to tell whether a particular variation is simply part of an expected "chance deviation" or whether
there is a real and perhaps important
underlying cause for the particular
aberration. Here, a few relatively simple
statistical tools can help to determine
whether or not the variance or deviation
present is "statistically significant."

n—1
1926 =
19

x.01014 = .1007

The usefulness of this measurement
derives from known statistical properties of the standard deviation. Probability tables (which are readily available in any statistical text) show that
approximately 67% of all of the values
in a normal distribution lie within the
range of plus or minus one standard
deviation from the mean; 95% of the
values will fall within plus or minus
twice the value of the standard deviation, and virtually all values (99.73 %)
will be between the range of plus three
21

Data f o r Computation
of Stan dard De vi a t i on

Tot al

Yi e l d

Absolute
der i vat i ons

X

X -X

10. 03
9.87
10. 00
10.06
9.85
10.14
10. 01
9.97
9.91
10. 10
9.81
9.96
10. 01
10. 12
9.94
10.07
10.05
9.92
10. 20
9.98

.03
-. 13
0
.06
-.15
.14
.01
-. 03
-. 0 9
.10
-. 1 9
-. 04
.01
12
-.06
.07
.05
-.08
.20
-.02
.

Sample
No.

200.00

Average or mean

-0 -

_ 2
X -X

.0009
.0169
0
.0036
.0225
.0196
.0001
.0009
.0081
.0100
.0361
.0016
.0001
.0144
.0036
.0049
.0025
.0064
.0400
.0004
.1926

200 -- 20 = 10

Fr equency Di str i but i on
of Devi at i ons :
Ra n g e

Frequ ency

16 t o . 2 0
11 t o . 1 5
06t o, 10
. 01 to . 05
-. 0 1 t o -. 05
-. 0 6 t o -1 0
-1 1 t o - 1 5
-1 6 t o - 20

1
2
3
3
4
3
2
1
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standard deviations.
What this means, again relating to
our example, is that there is a 99.73%
probability that all of the recovery
values will be within three standard
deviati ons (+ or -) of th e mean value
of 10% recovery. The standard deviation, as computed above, is 0.1007%
recovery. Therefore, 0.1007 X 3
=0.3021; hence 99.73% of the actual
yield results should be between 1 0 . 0 .3021,or 9.6979 and 10.3021.This may
appear ultra- conservative because, as
you will note, we did not have any
values in the array in Exhibit 1 which
approached this range, but because of
the tendency exhibited in the dispersion,
it must be considered possible.
At this point, let us return to the
problem of the budget or cost analyst
discussed earlier. Let us assume that he
is confronted with a variance in product return or recovery from raw material. If this production process has a
norm or standard derived from past
results of 10% as in Exhibit 1, and
shows the same tendency of dispersion
of values as illustrated therein, he has
a reasonably sound basis for making a
decision as to whether or not he should
follow up a variance on a given lot or
production run.
For example, if he detects a given
lot yield result of 9.82% recovery of
finished product, he will know that
this result is within two standard deviations (.2014) of the standard. Hence,
there is only a 3 3 % probability (100 % 6 7 % ) that any significant variation has
developed. However, if the yield result
were 9.68 %, he would know that there
is less than 1% probability that this is
a normal fluctuation. The statistical implication in this case is that the distorted
yield resulted from either a chan ge or
defect in manufacturing method, or
more likely, that it arises from a different population, which further implies
that the raw material was different from
that usually put into production.
Use of the Regression Analysis
The principles just discussed would
MANAGEMENT ACCOUNTING

This is the type of problem where the
expected yield or outcome could perhaps best be predicted by the use of
regression analysis or the "least squares"
method. (See also "Linear What ?" by
Thomas F. Farley, NAA Bulletin, February 1965 and "Variable Budgets
Through Correlation Analysis" by Richard B. Troxel in the same issue.)
Simply stated, linear regression is a

usually be adequate for the type of variance which may occur from a production situation in which the input (raw
material) and output (finished product)
are expected to be at or near a constant
value. However, if we have a situation
in which the raw material may fluctuate
or vary in content with a resultant
change in the recovery of finished product, the situation is somewhat altered.

LEAST SWARES METHOD AND ANALYSIS OF VARIANCE DATA

(x2 )

( xY)

(Y)

103
82
74
129
162
192
57
29
11
20
26
147

203
162
190
198
269
34b
131
107
73
76
103
Z54

10,609
6, 72 4
5, 4 7 6
lb,641
26 ,2 44
36 ,8 64
3,249
841
121
400
676
Z1 , 609

20,909
13,284
14,060
25, 542
43 ,5 78
66, 432
7,4 67
3 ,.103
803
1,520
2,6 78
37 , 338

17
- 4
-12
43
76
106

103 2_

2 , 112

129, 454

1

2

3

x ( Mea n o f x)

=

y (M e an o f y )

= 176

(x -x) 2

( x - x)

(x)

(Y - Y)

(Y - Y) 2

(x -RX Y - Y)

-5 7
-75
-6 6
-60
61

289
16
144
1,849
5,776
11 ,2 36
841
3, 24 9
5, 6 2 5
4,356
3, 60 0
3,7Z1

27
- 14
14
22
93
170
45
- 69
-103
-100
- 73
78

729
196
196
48 4
8, 64 9
28, 900
2,0 25
4,761
10,609
10, 000
5, 3 2 9
6, 0 8 4

459
56
168
946
7,068
18,020
1,305
3,9 33
7,7 25
6, 60 0
4, 3 8 0
4, 7 5 8

236 , 714

-0 -

40 , 7 0 2

-0-

77 ,9 62

55 , 08 2

4

5

6

7

8

9

-29

S c a t t e r C h a rt S h o wi n g P lo t t ed
Po int s of x an d y an d Line Fit t ed By
Le a s t S q u a re s Method

86

Equ ati ons:
y= a +bx
( i x ) (� ;, Y)
b = :C x y - n
x 2 _ ( £ x) 2
n

w
0
0

Y = y +b(x -i)
Wh ere:

xN

a is th e fix ed o r co n s t a n t v al u e
b is the variation in y due to x
Y is the predicted value of y for
any given value of x

a

0
,n
m

P R O D U C T UN I TS

EXHIBIT 2
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method of measuring the relationship
between two factors, the first known as
the independent variable and the second
called the dependent variable. A change
in the independent variable leads to,
and can be used to predict, a change in
the dependent variable.
For example, an hourly worker's
weekly earnings vary according to the
number of hours he has worked; the
hours worked are the independent
variable and the earnings are the dependent variable. When the ratio between the two is always constant, the
relationship is such that if the two factors were sketched on a graph, we
would have a straight line with its origin
at zero on both the "x" and "y" coordinates. However, if he receives a base
salary of $35 a week plus 100 for each
unit produced on a piecework scale,
the situation is different. In this case
the line would start at $35 on that
graph, and then increase directly in relation to his output from there on. The
first $35 in this case is the fixed portion
of the cost of hiring that worker. The
usual applications for regression analysis are of this latter type.
Again, however, as in the example
demonstrated in Exhibit 1, most production processes are such that it is the
exception rather than the rule when all
of t he results can be expected to fall
directly on the plotted or predicted line;
some variance is normal and our problem is to detect which ones should be
dismissed as chance variations and
which should be further examined for
possible underlying causes.
2:xy —

(2;x) (1y)

Exhibit 2 shows a very simple case
of the least squares method and the
accompanying calculations used to determine whether we have a "real" variance. Let us assume in this case that we
are concerned with a production process
in which labor is the independent variable and we are trying to establish the
relationship between labor hours and
units of end product. Assume further
that some of the labor is of a "fi xed"
nature on each lot of production, such
as set -up time, interim cleanup, etc. In
Exhibit 2 we are trying to establish the
familiar "semi- variable" relationship
which is characterized by the equation
y =a +bx where "y" represents the expected value of the dependent variable,
"a " is the fixed component, and "b "
reflects the relationship of "x" to "y."
In this case, we use units of completed production as the "x " value,
since we are trying to determine how
many man -hours of production (y) are
required per unit of finished product.
The first two columns in Exhibit 2 are
the corresponding values of x and y. It
is always advisable in this sort of problem to first plot a graph or scatter
chart of the points indicated by each
pair of x an d y valu es. The reason is
twofold; first it will tend to indicate
whether you have a truly linear relationship rather than a possible curve
and, secondly, the final line of regression can be superimposed as a visual
check of reasonableness. Such a chart
is provided at the bottom of Exhibit 2.
The computation of the line of least
squares is purely mechanical, using the
equations indicated in Exhibit 2:

236,714 —

b =
Ix' —

( E x) '

129,454 —

n
Then: Y = y + b (x —x) = 176 +
1.3533 (x -86 ) = 59.6 + 1.3533x
Here, the fixed or constant "a" in the
24

2,179,584
12

55,082

1,065,024

40,702

= 1.3533

12

original equation, y =a +bx is represented by 59.6, and we can predict the
value of y for any value of x by adding
MANAGEMENTACCOUNTING

59.6 to 1.3533 times the value of that x.
Thus far, we have only examined the
technique of predicting or forecasting
the required amount of labor to produce a given qu antity of produ ct "x."
As is evident from the scatter chart,
the points do not lie in a perfectly
straight line, but rather show some deviation or scatter from the fitted line of
regression. Our question now is to determine how much such deviation or
variation from that line can be tolerated
as being basically inherent in the process, and when should a given result be
regarded as being a significant variance.
A casual observation of Exhibit 2
will show that the values of "x" range
from a minimum of 11 to a maximum
of 192, and those of "y" from 73 to
346. By using the remaining columns
in Exhibit 2, we can analyze the amount
of this spread to observe its effect.
The total of column 8, which column
is the square of the deviations of t he
"y" values from the mean (y —y) 2, is
known as the "total sum of squares."
This represents the grand total of t he
squares of all deviations from the mean
of "y," from all causes.
If we now take the total of the last
column, (x —z) (y —y), and square
this summation and divide it by the
total of the squared deviation from the
mean of z (column 6) we arrive at the
following value:
[I (x — X) (y — y)'1

3,034,026,724

2;(x — z)'

40,702

74,542 — Sum of squares "due

to regression"

This sum of squares due to regression
means simply that this is the square of
the deviations from the mean which is
in effect "used up" by the regression of
"y" in moving from the value of "y"
at the lowest value of "x" to the value
of "y" at the highest value of "x" in the
computation. If this sum of squares is
subtracted from the "total sum of
squares" (column 8) , the remaining
value is then the sum of squares "about
the regression." Then: 77,962 — 74,542
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3,420 sum of squares "about" regression.
This value, 3,420, is the primary purpose of this somewhat lengthy computation, since it represents the sum of the
actual deviation of the plotted points
from the "least squares" line.
A similarity exists here between this
scatter and the deviations illustrated
earlier in Exhibit 1, since it is these
deviations which we must regard as
chance variations, and not "significant."
The standard deviation (S) is simply
the square root of the sum of squares
about the regression divided by the
number of observations minus two as
follows:
S =

13,420 _ 18.49
V 10

We can now use this standard deviation as a guideline in our approach to
accounting variances in exactly the
same manner as in the earlier example,
again recognizing the probability that
any difference or variance from the
line would not be regarded as being
significant if it fell within the range of
not more than twice the standard deviation, and viewing with suspicion any
which tend to approach three standard
deviations.
Conclusion
Admittedly, at first acquaintance
these statistical approaches may appear
cumbersome an d a lot of work . However, I am not even suggesting that
they be applied to every variance situation which may arise, but rather that
they be reserved for the particular
study of a variance in which the cause
has not readily been identified.
These techniques can readily be programmed into a computer if a large
volume of data and computational effort
is involved.
Above all, they are devices to be
used as a guide for action rather than
procedures to be slavishly followed in
lieu of intelligent analysis.
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Forecastinb Cash Flow: Some Problems and
Some Applications
B y EDW I N N. W I L KIN S

BUSINESS
becomes increasingly
complex, more and more companies have begun to rely upon corporate long -range planning as a way of
life and perhaps even as the key to
survival. One of the most important
elements of a corporate long -range plan
is the financial plan.

N

A long -range financial plan is quite
dynamic, subject to change and alteration as major management decisions are
made, and as business conditions and
financial policies change. Therefore, a
good financial plan must be updated
frequently and reworked to reflect the
changing impact which these variables
will have on earnings, capital structure
and working capital.
Companies simply cannot operate or
grow without adequate working capital
or cash resources. Thus, accurate cash
flow forecasting in an everchanging corporate and business environment is critical to the whole concept of long -range
financial planning and specifically to the
planning for adequate working capital.
Cash Flow Defined
Before discussing the techniques and

applications of cash flow forecasting, a
precise definition is needed.
Credit and financial analysts evaluate
a company's cash flow simply by adding
noncash expenditures of depletion, depreciation and amortization back into
net accrued earnings. This definition of
cash flow, or cash throw -off, often expressed on a per -share basis, is useful
to the analysts in judging the quality of
a company's earnings and in measuring,
in a general way, the degree of dividend
protection and corporate liquidity.
Cash forecasters have no quarrel
with this definition of cash flow, but we
must expand our meaning of cash flow
from just earnings plus depreciation to
include the effect of major balance sheet changes on cash and the timing
of major cash disbursements, whether
they are tax - deductible expense items or
not. To put it another way, if the cash
forecaster is to get a true and complete
picture of the flow of dollars through
the business, he must put all accruals
(in the accounting sense) on a cash
basis, whether they affect earnings or
not.
The cash forecaster's working definition of cash flow must be further expanded to include the time span involved. A generally accepted definition
—and the one which will apply for the

EDWIN N. WILKINS is Man ag er, Comp en satio n Administra tio n fo r Th e Glid d e n Co mp a n y , Cleveland, Ohio. Before
joinin g Glid den , h e was emp loy ed by Cen tra l Nationa l Bank
of Cleveland. Mr. Wilkin s holds a B.A. degree from
Willia ms College, Williamsto wn , Mass. and a M. B. A. degre e fro m th e Harv ard Bu sine ss S ch o ol, Cambridge, Mass.
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remainder of this discussion —is that a
short -term forecast encompasses any
period of time up to one year. Longterm forecasts involve a time span of
more than one year.
Types of Cash Forecasts
The first problem in cash flow forecasting is: given a company's cash flow
pattern, how intricate or extended
should the forecasting program be?
Where do diminishing returns on time
expended set in? Is the forecast realistic? Is it a tool for decision- making
or merely an impressive but meaningless showpiece which takes much time
to prepare but is used by no one?
There are no simple or standard answers to these questions. Before he can
resolve these issues, each cash forecaster must clearly understand his company's cash flow pattern and recognize
the need and potential use for the forecast data. Only then can he determine
the proper amount of forecast detail
and the optimum combination of longterm and short -term forecasts.
For example, the problems of forecasting cash receipts or inflow for a
government contractor are quite different from those of a manufacturer of
consumer products. The government
contractor knows that his principal receipts will come in rather substantial
progress payment checks issued by a
regional federal disbursing office on predetermined dates. The contractor can,
thus, accurately pinpoint the pattern
and size of his principal receipts for
several months in advance.
In contrast, the consumer products
manufacturer may collect his receipts
from jobbers, wholesalers, retail outlets
and even directly from customers
through a national network of collection
point banks, employing such cash acceleration devices as lock boxes and
depository transfers. While he may have
historical experience with the seasonal
and monthly patterns of receivables and
inventory liquidation, nevertheless it is
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difficult for him to pinpoint the timing
of major receipts on a daily basis. His
cash inflow is more dispersed geographically, and hence his knowledge of deposited funds is delayed and subject to
the vagaries of long- distance communications, mail deliveries, etc. It would
be strictly a hit -or -miss proposition for
the consumer products manufacturer to
forecast cash flow in such detail as daily
projections for weeks or months ahead.
A number of companies have found
that a simple Receipts versus Disbursements format, also referred to as a Cash
Budget, is highly useful on short -term
forecasts. An example follows:
RECEIPTS/DISBURSEMENTS FORMAT
O R CASH BuDGET
BEGINNINGCASHBALANCE
Plus Receipts

Lock box collections
Depository transfer remittances
Investment maturities
Increase in borrowing
Miscellaneous deposits, stock options,
etc.
Less Disbursements

Accounts payable
Income taxes
Payroll taxes
Dividends
Payrolls
Debt service — principal and interest
Capital expenditures
Advances to subsidiaries
Insurance premiums
Pension contributions
Miscellaneous
Net Cash Flow from Operations
ENDINGCASHBALANCE
Target Balance
Cash Surplus (Deficit) — Additional
Short -Term Investment (Borrowing)
to Be Employed
This type of forecast can readily be
employed to trace the total flow of cash
in and out of a business on a daily,
weekly, monthly or quarterly basis. The
receipts/ disbursements cash forecast has
several points in its favor:
1. Estimates of collections should be
readily available monthly from personnel in credit, and estimates of payments (bills, trade payables, capital
27

expenditures, etc.) should be readily
available from accounts payable,
payroll, purchasing and project engineering personnel. These estimates
should all be fairly accurate.
2. Headquarters departments for tax,
insurance and social security should
also have excellent knowledge of
their anticipated cash flows 30 days
ahead.
3. A wealth of past data should be
readily available from old cash
journals and cash reports to aid in
the determination of seasonal patterns and long -range trends.
4. All data accumulated from the above
sources are already on a cash basis,
and therefore little or no time is
required to convert accrual to cash.
This results in less lead time for
forecast preparation. Short -term forecasts must be available quickly if
they are to be of much use.,
Long -term cash forecasting presents
another challenge. As the forecast time
span stretches out, the availability and
reliability of data naturally diminishes.
The detail on the forecast should also
diminish. Therefore, on a five -year cash
forecast, a reasonable format might be
to project by months or quarters in the
first year or so, with end -of -year forecasts sufficing in the more distant years.
Again, the precise format and approach
must be resolved by each forecaster for
his individual company.
On long -term forecasts, considerable
success can be achieved with such techniques as adjusted net income, the projection of balance sheets with cash being
the forced or plugged figure, and the
related projection of sources and application of funds. All three of these methods are conceptually quite similar in
that they deal with the translation of
accrued accounting data into estimated
cash flow data, and are concerned with
tracing the effect that major, long -range
changes in the balance sheet will have
upon cash.
The adjusted net income approach is
particularly useful in companies which
are heavily engaged in long -range plan28

ning. Long -range plans, prepared at divisional, group and corporate levels,
should give fairly precise projections of
sales, depreciation, pre -tax earnings,
capital budgets, working capital, etc.
These are readily interpreted into the
adjusted net income format. This type
of forecast can easily be adapted for
cash projections from one to five years
ahead, and even longer. An illustration
follows:
CASH FORECAST
ADJUSTED NET INCOME FORMAT
BEGINNING CASH
Plus Cash In

Net profit before taxes
Depreciation, etc.
Other income (expense)
Total Cash In
Less Cash Out

Federal income taxes
Foreign taxes
Capital expenditures (liquidation)
Dividends
Debenture interest
Debenture principal
Changes in noncash working capital
Pension fund contributions
Advances to subsidiaries
Total Cash Out
Net Cash Flow
ENDING CASH

Target Balance
Cash Surplus (Deficit) — Additional
Long -Range Investment (Borrowing)
to be Employed
In its simplest terms, this technique
identifies the timing and effect upon
cash of projected pre -tax accrued earnings which have been adjusted for:
(1) noncash expense accruals, (2)
taxes, (3) cash disbursements that are
not expense accruals and (4) seasonal
and /or long -range changes in noncash
working capital (the effect of sales volume upon inventory, accounts receivable and accounts payable). In addition,
net income is further adjusted so that
major or unusual expense items such as
pension contributions and semi - annual
interest payments on long -term debt are
MANAGEMENTACCOUNTING

generally broken out separately, where
the timing of such payments will have
a significant effect upon cash flow at
any point within the fiscal year. This is
especially important when adjusted net
income projections are on a monthly or
quarterly basis.
It is not unusual to have some overlapping of short -term and long -term
forecasts in the first year, particularly
in the early months or quarters. The
comparison of receipts/ disbursements
and adjusted net income forecasts for
the same period should, in theory, provide a useful check upon the validity of
both approaches.
Techniques and Problems
in Accumulation of Data
While corporate long -range plans,
both divisional and consolidated, are a
vital source of longer -term cash forecast data, they also have a potential
danger. If financial personnel at divisional or group levels do a poor job on
their individual financial long -range
plans and working capital forecasts,
accuracy of the consolidated corporate
cash forecast will probably be questionable as well —if there are no major offsetting variances. The answer, of course,
is strong corporate emphasis on tong range planning at the divisional level,
with continued education in forecasting
and repeated evaluation of divisional
forecasting variances. These measures
will inevitably increase quality of
forecast data available for corporate
use.
At the corporate level, poor communications with other staff departments prejudices a good cash forecast.
For example, the following specialists
are best qualified to develop the indicated components of a consolidated
cash forecast:
1. Tax Department — specific dates and
amounts of income tax payments,
based on projected earnings figures
which have been assembled from the
long -range plans. This means tax
payments, not tax provisions, and
allows for all investment tax credits
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and depreciation guidelines.
2. Property Accounting — detail on book
depreciation and corporate capital
budgets.
3. Corporate Accounting — detail on
such items as unabsorbed corporate
overhead and other items to be
picked up as miscellaneous, pre -tax
income or expense.
4. Top Management— information on
cash acquisitions, long -range dividend policy, and pension contributions.
There are also potential obstacles to
short -term forecasting. Again it becomes
a problem of good communications
with divisional, credit and accounts
payable personnel, and payroll and tax
department managers, so that they accept corporate forecasting requirements
as a part of their job responsibilities
and form the habit of thinking at least
30 days ahead about their own cash
receipts or cash requirements.
There is also the problem of motivating divisional personnel to take the
time and interest to generate good short term estimates of receipts and disbursements on a regular monthly or weekly
basis, with minimum requirement for
follow -up. One approach to this is the
continued analysis of divisional monthly
forecast variances from actual cash receipts and disbursements. The analyses
of variances are then disseminated to
all divisions, so that each can see just
how well or how poorly they forecast,
relative to the other divisions.
It is my opinion that an experienced
credit manager or division accountant
should be able to forecast his division's
monthly receipts and disbursements
with no more than a 15% average
error. Variances greater than this should
require an explanation.
Uses and Application
Once a good cash forecasting program is under way, how does a company
use it to the best possible advantage?
This question will be answered by explaining the cash forecasting system
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which we maintain at The Glidden
Company.
Each day we prepare a five -day moving forecast of daily receipts and disbursements based upon both known and
estimated cash flow data. This forecast
format, tailored specifically to Glidden's
cash flow reporting system, can be prepared in about 15 minutes. While the
five -day moving forecast is not always
100% accurate because of the problem
of pinpointing the timing of cash receipts, it does have the following
benefits:
1. The Cash Control Department is
continually made to think about the
corporate cash position and potential
problems five days ahead.
2. The forecast indicates whether the
corporate cash position is moving
toward cash excess or stringency, or
whether it is continuing level.
3. The forecast relates current investment position to cash flow. For example, it indicates when and for how
long short-term investments such as
repurchase agreements can be made.
4. The forecast also provides an estimated five -day average position to
compare with the targeted or policy
range of aggregate demand deposit
balances.
At the beginning of each month, we
prepare a one -month receipts/ disbursements forecast which has about the
same benefits as the five -day forecast,
but for a longer period of time. This
forecast also augments the five -day
forecast in helping to determine how
far ahead investment maturities can be
set, at least beyond five days and hopefully beyond the end of th e mont h t o
the next major disbursement date.
Finally, each year we prepare a five year Adjusted Net Income Forecast with
the first year detailed by month. This
forecast serves a number of purposes:
1. The monthly portion, revised quarterly, is a good cross -check to the
monthly receipts /disbursements forecast.
2. In the first year, the forecast pin30

points seasonal extremes of shortterm investment and /or borrowing
and provides the base for an annual
forecast of interest income and expense.
3. The forecast helps in selecting investment maturity dates, since it pinpoints, for 12 months ahead, major
cash outflows such as taxes, dividends
and debt service, all of which come
after pre -tax earnings and should be
relatively simple to project on a cash
basis.
4. The five -year forecast should also
identify longer -range trends toward
cash and working capital surpluses
or deficits and their effect on dividend and debt policies, and overall
financial planning.
5. This type of projection is extremely
valuable to a company attempting to
negotiate a credit line, an underwriting, or other kind of financing.
Bankers and investors generally
want to see long -range financial projections before making commitments.
Good forecasting and planning is,
after all, a reflection of good management.
In summary, each segment of Glidden's cash forecasting program is part
of an integrated system. The various
forecasts used may serve somewhat different purposes, but nevertheless they
support and complement each other.
Conclusions
An effective cash forecasting program
is predicated upon the ability of the
forecaster to identify his company's
cash flow problems, patterns and needs.
The best cash forecasting program
for a company is not necessarily the
most intricate or elaborate. The best
program is the one which interprets
available cash flow data most realistically and provides management with a
truly useful financial planning tool.
Cash forecasting can and should be
closely integrated with corporate long range planning, and it should be communicated effectively to all interested
parties, including both suppliers of the
forecast input and the end users of the
forecast data.
MANAGEMENTACCOUNTING

Business Games: A Technique for Teaching
Decision - Making
By J OH N R. CARSO N

W

HAT ARE business games? They

have been variously defined as follows:
Business games are simplified mathematical abstractions of a situation related to the business world. The game
participants, either individually or in
groups, manage a whole firm or an aspect of it, by making business decisions
for successive periods.'
A business simulation or game may be
defined as a sequential decision- making
exercise structured around a model of a
business operation, in which participants
assume the role of managing the simulated operation.2
The key word in these two definitions
are "successive periods" and "sequential. Bu sine ss g a mes a re c ase stu d ie s with

of his decisions. He has only the subjective, qualitative judgment of the instructor and his fellow students to measure
the correctness of his answers to problems. In a business game the student sees
the impact his decisions have upon future events in the reports fed back to him
by the game process. He can react to
these effects and make new decisions in
light of the altered circumstances. Thus,
just as in the real business world, business simulation decision - making is a continuing process with later decisions tempered by the effects of those that went
before. In these games the results of decisions can be measured quantitatively;
bad decisions lead to bad results which
can usually be measured numerically. In
fact, one of the criticisms raised against
games is that they exclude qualitative
factors; there is no subjectivity.

fe e d b a c k a n d a t ime d ime n s io n a d d e d .

Types of Business Games

One of the major criticisms of the case
study method has always been that the
student could never measure the effect

Business games generally fall into two
classifications: general management or
total enterprise games and functional
games.
The general ma n a g e me n t g a m e s are
designed to teach decision- making at the
top management level where all major
functional areas of the total enterprise
are involved in achieving fundamental

' John Whedon Acer, Business Games: A Simulation Technique, State University of Iowa,
Iowa City, Iowa, 1960, p. 7.
Paul S. Greenlaw, Lowell W. Herron, and
Richard H. Rawdon, Business Simulation,
Prentice -Hall, Englewood Cliffs, N.J., 1962,
2

P. 5.
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organizational objectives, such as maximum profit, return on investment, or
attainment of certain sales levels or a
certain share of the market. In one general management game, the players are
divided into teams of four or five players
each. Each team represents one company engaged in the manufacturing of
up to three different products. The teams
(companies) are in competition with
one another.
The periods of play are quarter years
for which the players must make various
decisions —for the firm as a whole and
for each product of the firm. After making these decisions, each team receives a
set of reports on results for that quarter:
for the firm as a whole, for each product
of the firm and for the industry. With
these results in hand, a new series of decisions for the next quarter is then made.
Generalized games of this type are designed to teach objective decision -making through experimentation, evaluation,
and modification.
Functional gamer are intended to
teach specific skills in a particular management area such as marketing, production, inventory control, finance, or some
other. They are aimed at teaching better
decision- making at the middle and lower
levels of management.
In these games, instead of trying to
maximize attainment of some organizational goal, the players are usually working to minimize costs through efficient
operation. This type of game is most
useful in teaching the value of a specific
set of decision rules such as the EOQ in
inventory control. Teams normally do
not compete with one another in a market, but try to get the highest possible
score relative to a perfect operation.
Other Characteristics of Business Games
Some other characteristics of business
games which should be noted are: interactive or non - interactive, individual or
group, simplex or complex.
A game is interactive if the decisions
of one group affect the results achieved
by other groups. Their decisions interact
32

and they are competing with one another. The total industry games are usually of this type while functional games
are more often non - interactive.
All games can be played by individuals, but the general management type is
usually played by groups while functional games are more often designed for
teaching the individual.
Games can be quite simple and still
be used to illustrate mangement principles. The more complex games are
played with electronic computers. The
decision parameters of the game are programmed into the computer, and it analyzes the decisions made and feeds back
results.
Many of the more simple games can be
scored by hand. Many that can be scored
by hand are still scored by computer
where one is available because of the
speed with which it produces results, less
chance for errors, and neater reports.
What Do Management Games Teach?
What if anything do these games
teach? First, they teach the importance
of planning and timely decision - making.
This is done through three types of time
variation: time compression, time lag
and time cumulation.
Through use of computers it is possible to simulate years of business experience in a matter of hours. This compression of time makes it possible for the
player to see the long -run, as well as the
immediate, results of his decisions.
Many games have time lags built into
them so that decisions must be made in
one time period in order for their results
to be achieved several periods later in
answer to problems expected to arise
then. This teaches the need for future
planning in management.
Time cumulation lets the game player
see how his decisions build on one another and hence should be based on
long -run policies and objectives.
The interpersonal forces at work within the gaming group serve to teach the
art of working through and with people.
MANAGEMENTACCOUNTING

The team itself becomes a miniature human relations laboratory in which the
members must learn how to get along
with one another and to be able to organize to reach decisions acceptable to
the whole group.
Simulation demonstrates that decision assisting tools provided by the management accountant can be of aid to managers in solving problems. The need for
designing, then reviewing and modifying
tools such as break -even charts, financial
statements, forecasts and budgets is
graphically demonstrated in a dynamic
game. Here we find the importance of
the control function being taught. Without control devices for measuring performance, the game player, like the real
business manager, soon loses all hold
over his operation.
The elements of risk and uncertainty
are introduced here. If they did not exist, control would not be necessary. But
they do exist in the real world, and they
are introduced into business simulations
through inclusion of some chance elements in the results fed back at the end
of a decision cycle.
Benefits from Business Games
Business games can be used to reintegrate specialized functions by demonstrating the need for reaching a dynamic
balance between various interacting
managerial functions. Games can make
generalists out of specialists. Executives
who have become overly concerned with
their own specialties soon learn to have
proper appreciation of overall company
operations when the interaction between
men, money and materials is demonstrated in a simulation. By changing
game requirements or altering decision
parameters, it is possible to point a game
toward demonstrating the value of a particular functional area if that should be
desired.
In computer games different portions
of the underlying mathematical model
can be brought into play to increase the
number of functional areas involved, or
to change emphasis between them. If the
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game is played on a computer, managers
who have previously been skeptical of
the value of these electronic beasts can
be made aware of their speed, accuracy
and flexibility in computing results of
inputs.
The games can be an end in themselves, used to teach managers simulation. Simulation can be a very powerful
tool in solving problems when it is used
to gain experience which otherwise could
not be acquired because of cost or technical factors. For example, a proposed
policy change could be fed into a management game to measure its effect upon
team members and also upon competitors. This is operations research.
One interesting aspect of business
games, unfortunately one not often tried,
is the possibility of calling back a decision which has turned out poorly. Experimentation with different alternatives
becomes possible when using simulations. It becomes possible to return to a
previous point in the game and proceed
again, making a different set of decisions
to determine their advantages and disadvantages in comparison with those previously tried. How often a player will
say, "If only we could go back; we see
now we should never have cut our price
but should have put more money into
marketing." With computers it is possible for them to go back and play that
decision over again and see how the results arrived at differ.
To s um u p: Business games through
their simulation of years of experience
in a very brief time give managers a
chance to study the long and short term
results of their decisions side -by -side.
This leads to balance between these, at
times, conflicting considerations. They
also teach the manager to balance the
various specialized managerial functions,
and they do really teach the basic functions of planning, organizing, directing
and controlling.
Limitations of Business Games
One criticism quite often raised against
games is that the players become too
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preoccupied with "playing the game."
They are so busy trying to win that they
have no time to learn. Experience is still
the best teacher, and the more involved
a player becomes in the game, the more
real the experience becomes, so the better he will learn.
Business games are expensive. They
are costly in terms of time, space and
money. If a game is being played by a
fairly large group of middle and top
level executives, the cost of their time,
during the period of play, would be staggering if totaled. The initial cost of developing a game is very high, but once
developed it can be modified and used
for various purposes. Games already developed by others are available at low
cost. Computer time for the more complex games can cost a great deal, but
there are simpler hand - scored games
which can be used to fill many training
uses. When one weighs the advantages
of the lessons and experience gained
from making mistakes in the simulated
environment against the possible cost to
a business if these same mistakes were
to occur in the real world, the arguments
about how expensive games are do not
appear so strong.
It is said that business games are too
quantitatively oriented. They ignore such
qualitative factors as product style, leadership, labor relations, morale, political
and international climate, etcetera. For
example, most games will give an automatic increase in sales if there is an increased expenditure on advertising, although the law of diminishing returns is
applied. There is no consideration of the
fact that the quality of a marketing campaign will affect its success or failure as
much as the total dollar sum spent. This
criticism cannot be denied. However, attempts are being made to remedy this
situation. Games do not claim to recreate reality; they only create the illusion
of reality.

dated. It has never been proven by "before" and "after" tests that games actually teach what they are intended to
teach. But then there have been very few
validation studies successfully made of
any other management development
techniques.
A possible danger is that of erroneous
transfer. A specific game lesson is carried literally back to the real world
when this happens.
One student reported he had learned
from the game that price is the most important factor in competition; another
said he had learned that advertising influences sales more than price does; a
third concluded that every business
should have an electronic computer.3
This danger can be minimized by having a critique at the end of the game in
which the participants are made aware
of what they should have gained out of
the play. Also, making the game just one
tool, or part of an overall training program can help the student keep in proper
perspective the lessons learned from the
game.
It is said that games are unrealistic,
that their mathematical models are based
upon the assumptions of classical economics and that in practice these assumptions are not always valid. It is also
claimed that business games discourage
innovation and originality in problem solutions. To discourage extreme strategies
most games have built into them penalties for radical changes in behavior.
While in most cases this encouragement
of safe, sane, conservative decision -making is desirable, nevertheless, it cannot
be denied that occasionally it is the radical innovation in solving an old problem which wins the prize.
Some people have criticized games because they are fun to play. There is no
reason why learning should be drudgery.
On the contrary, this aspect of enjoyment is one of the strongest arguments

How Effective are Business Games?
Critics say the teaching efficacy of
business simulation has never been vali-

3
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American Management Association Management Report No. 55, American Management
Association, New York, 1961, p. 24.
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in favor of business simulation as a
training technique.
Other Possible Uses of Games
Some attempts have been made to use
business games in employee selection and
testing. As a testing device they would
seem, at least for the present because of
lack of validation, to have only limited
application.
The questions arise as to what is being
tested and what constitutes bad performance in playing a game. If the purpose
of a game is to teach, the point could be
made that the student who has made
many mistakes and corrected his errors
has learned more than the one whose
decisions have been consistently good.
More promising is the prospect of
using management games as a research
tool. As such, they have several advantages. Simulation is very versatile in
handling a large number of problems involving probabilistic elements. Formulating models is conceptually easy. And
there is ease of communication of results
to the potential user of the results. As a
research tool, the business game can act
as a model of the company itself and be
used as a direct aid in decision- making.
If a new problem arises, feed it into the
game and then experiment with various
possible solutions to test their results.
Finally, simulation techniques present
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the psychologist with an opportunity to
study the ways in which people make
decisions. The game becomes a little
laboratory for use in human research.
This aspect becomes especially appealing
when the possibility of using real, live
executives as guinea pigs is considered.
It might be possible to train scientific observers through having them observe
games in action.
Future of Business Games
To sum up what has been said, and to
make some estimates as to the future of
business games, a word of caution or
emphasis is in order. It must be remembered that the game is only as good a
teacher as those who administer it, and
succeeds in imparting knowledge only as
part of a greater educational context.
All the physical sciences make much
use of the laboratory to demonstrate to
students their principles and to give these
students practice in exercising their
methodology. As business management
becomes less and less of a social science
and more of an exact science, it is business simulation which will serve as its
laboratory. Through business games students will experience the principles of
management. These games will be the
laboratory in which business research
takes place which will further refine and
define the exactness of these principles.
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Divisional Profit Measurement Using
Return on Capital Employed
B y RO B ERT K . M c LAI N
the Clark Equipment Company consisted of three
major product lines produced in four
plants in Michigan and one in Canada.
Income measurement by division was
practically identical with income measurement by product or plant. The only
troublesome area was the volume of
transfers from our automotive plants to
the industrial truck division and construction machinery division.
Our accounting system at this time
was wholly oriented toward the measurement of product profitability. Transfers were costed at standard cost plus
an allocation of variances, and general
and administrative expenses were allocated on the basis of sales volume. Foreign operations were limited to exports
from the U.S, plus license fees and dividends from minority owned overseas
affiliates. As a result, product and division profitability were measured entirely
by dollars of net income and percent of
net income to sales.
Our first attempts at measuring divisions by means of a return on capital
employed ratio required one of two approaches:

T

EN YEARS AGO

Relate our income by product dollars

to capital employed in the selling division plus an allocation of capital
employed in plants transferring components to the selling division.
2. Allocate income back from the selling
division to the supplying division by
use of a fraction such as:
Cost of components supplied
Total selling division costs
Both of these approaches yielded interesting ratios for use in comparing
relative returns among divisions, but neither was useful as a control tool. Too
many of the factors were beyond the
control of any one division manager.
Meanwhile, the company was expanding and further decentralizing management: two new domestic divisions were
acquired; complete ownership of several
overseas companies was affected; a
worldwide marketing company was established; retail branches were opened
to augment independent distributorships.
Company sales grew from $145 million
in 1956 to $494 million in 1966.
All this growth complicated vastly the
divisional measurement problem and
also rendered the existing chart of accounts obsolete. In 1964, we began an
extensive accounting improvement program which resulted in the adoption of
a new chart of accounts, an accounting
policy manual and an improved cost ac-
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counting system. All these improvements
were designed to help implement our
new profit responsibility reporting concepts.
The Profit Responsibility Concept
Our profit responsibility concept rests
on three simple principles. These are
that a profit center be:
1. Charged only with controllable capital.
2. Charged only with controllable costs.
3. Credited with revenue at the point
that products were shipped from the
center.
Points two and three meant we had to
face up to the transfer price problem
and arrive at a practical answer that was
still theoretically sound.
Our solution was in effect a two price
system. Transfers were priced at standard cost in order to maintain a true cost
build up at the end product level, and to
avoid pressure from receiving divisions
to be allowed to purchase outside. They
are allowed to purchase outside only if
they can obtain a price significantly below the supplying plant's costs. The supplying profit centers are credited with a
profit rate equal to the average standard
gross profit rate obtained on sales to outside customers. They remain responsible
for all cost variances and are charged
with all assets employed in both their
internal and external businesses.
Since we credit the automotive divisions with a profit which has not been
charged against another division, this
amount must be eliminated from total
company income. Similarly corporate
general and administrative expenses are
deducted from the total, since an allocation to profit centers would violate our
principle of charging a profit center with
only controllable expenses.
A key step in making this system of
profit center evaluation work is the setting of return -on- capital - employed targets. All targets must be related to the
company total target, but in a manner
which takes into account the age of
plant and equipment, and the type of
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product or industry. Also, we must set
higher targets for divisions receiving
components at cost, so that a return will
be earned on the assets employed by the
supplying division in producing these
components.
Evaluation of a profit center's actual
performance is then made in comparison
to target returns. Comparisons of similar profit centers can be made, but we
discourage blanket comparisons of return-on- capital - employed ratios of all
profit centers.
Reporting
Examples of three of the four primary
reports are included here as Exhibits 1,
2 and 3. The numbers and percentages,
including target percentages, have all
been disguised and are presented only as
samples. Not included is a report which
combines year -to -date actual figures with
balance -of- the -year forecast figures by
quarters. The totals on this report are
then used as the 1967 columns of Exhibit 3. These examples do not include
all of our profit centers, nor do they include the sheets which detail the line
labeled "Clark Overseas."
Exhibit 1 can be termed a current
situation report. How did we do this
month compared to forecast and what is
the outlook for next month? Return -oncapital- employed ratios are not included
because we do not consider an annualized one month significant. The line
"Eliminations" eliminates the internal
transfers and sales, and the profit awarded to the transferring divisions. The line
labeled "Inter -Co. Elim." deletes sales
between U.S. and Canadian divisions
and overseas divisions and the change
in intercompany profit in inventory.
Exhibit 2 compares actual year -todate results this year to last year. The
capital employed for the two years is
also compared and the resulting return
ratios are presented and compared to the
target. This exhibit, together with the
quarterly exhibit, gives us an opportunity
to ascertain short term trends.
Exhibit 3 extends our trend analysis
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Co ns o li da t e d Sa le s a nd Income
March 1967
(Tho usa nds o f D o l l a r s )

Di v i s i o n
Aut o mo t i v e
I n d u s t r i a l t r uc k
Co ns t ruc t i o n ma c hi n e ry
C l a r k o f Canada
E l i mi n a t i o n s

Tr a i le r
Ty le r
Ce nt ra l dev elo pme nt
Gen. and adm.
To t a l U. S. and Canada
Cla r k - Ov e rs e a s
I nt e r -Co . E l i m.

Fo re ca s t

Ac t u a l

Fo re c a s t

$10,000
15 ,5 00
10 ,0 00
2,4 00
( 5, 00 0 )
32, 900

$ 9 000 $10,500
16, 000 16, 000
10, 200 10, 000
2,700
2,4 00
(4 . 5 0 0 ) (5 , 0 0 0 )
33,400 33,900

March
Fo re ca s t

March
Ac t ua l

Apr i l
Fo re c as t

$1,500
3,0 00
1, 20 0
400
(1, 00 0
5,100

$1,200
3,3 00
1,3 00
500
900
5,4 00

$1,500
3,200
1,2 00
400
(1 , 0 0 0 )
5,300

600
700

500
700

600
700

(1 , 00 0
5,600

(1 , 00 0
5, 60 0

1

5,0 00
5, 00 0
100

4,8 00
5,1 00
100

5,0 00
5,0 00
100

43,000

43,400

44,000

( 1,0 00
5,400

9,700 10, 000
(2 , 8 0 0 ) (3 , 0 0 0
$50,300 $51,000

2,0 00
400
7,0 00

10, 000
( 3, 00 0)
$50,000

F e de ra l income ta x
Ne t income

3_ 3 0 0
}3 _ 0 0

Per share

$

1, 80 0
400)
7,0 00
3 , 300
$3, 700

.3 0

.3 0

March
Fo re ca s t

1, 90 0
500)
7,0 00
3y 00
53,700
$

March
Ac t ua l

Apr i l
Fo re c a s t

15
20
12
16

13
21
13
18

14
20
12
16

16

16

16

12
14

10
14

12
14

13

13

13

20

19

19

14

14

14

7
7

7
7

7
7

.30

EXHIBIT 1
Co ns o l i da t e d Sa le s and Income
March 31, 1967

z

( Thousands o f D o l l a r s )
Re [ ut o o n

Cla rk Ov e rs e a s
I nt e r -Co . Et f m.

200, 000

170, 000

33

32

38

30,000
20,000
1, 00 0

30, 000
18 ,0 00
1, 0 0 0

20
40

13
40

25
40

$1.00

7, 70 0
8 500
$

-

-

-

-

-

3,4 00
800)
16 ,2 00

35
50
35
50

_

5,0 00
(1 , 0 0 0 )
21,000

-

23,000
(7 , 0 0 0 )
13$3,0 00

27
48
17
56

_

30,000
( 9, 0 00 )
15$0, 000

23
50
36
60

-

(3 , 0 0 0 )
17 ,0 00

$ 60, 000
75, 000
35, 000
10 ,0 00

_

117 ,0 00

-

-Z
129,000

Per share

Last
Year Ta r ge t

$ 70, 000
80 , 00 0
40 ,0 00
10 ,0 00

1, 00 0
1, 80 0
(10 0)
(2 , 5 0 0 )
13, 600

10 ,0 00
$11,000

Thi s
Year

$ 4, 0 0 0
9, 00 0
1, 50 0
1, 4 0 0
(2 , 5 0 0 )
13 ,4 00

1, 50 0
2,0 00

F e de ra l income ta x
Ne t income

Last
Year

-

$ 4, 00 0
10 ,0 00
3, 60 0
1, 50 0
(2 , 6 0 0 )
16, 500

Thi s
Year

_

14 ,0 00
13, 000

Last
Year

_

15 ,0 00
15, 000
500

$ 25,000
45, 000
25, 000
7,0 00
1( 2,0 00 )
90, 000

-

Tr a i l e r
Ty le r
Ce nt ra l de v e l o pme nt
Gen. and adm.
To t a l U. S. and Canada

S 27,000
47, 000
30,000
7,5 00
1 ( 3, 00 0 )
98, 500

Thi s
Year

_

Aut o mo t i v e
I n d u s t r i a l t r uc k
Co n s t ruc t i o n ma c hi ne ry
C l a r k o f Canada
E l i mi n a t i o n s

Last
Year

251,000

219, 000

27

25

32

100, 000

81, 000

20

17

20

300 000

_Z
4

22

28

11
13

11
11

13
15

-

Thi s
Year

35$1, 00 0

•7 7

EXHIBIT 2

to three years with return on capital employed ratios compared year to year and
against the target.
Conclusion
We do not assert that the rates of return on capital employed are the only
38

quantitative criteria by which profit centers should be judged. We are also intending to introduce the concept of residual income. We will define this as the
excess of profit dollars over that necessary to maintain the company goals of
return on capital. In this way, we hope
MANAGEMENTACCOUNTING

Comparative Consolidated Sales and Income
1967- 1966 -1965
A p r i l 1 , 1967
(Million. of Uollare)
S
Re t ur n o n Ca p i t a l

Aut o mot i v e
I n d u s t r i a l t r uc k
Co ns t ruc t i o n ma c hi ne ry
Cl a r k o f Canada
El i mi n a t i o n s

Tr a i le r
Ty l e r
Ce nt r a l de v e lo p me nt
Gen. and adm.
T o t a l U. S. and Canada
Cla rk Ov e rs e a s
I nt e r -Co . E l i m.

F e de ra l income ta x
Ne t income
Per share

1967

1966

1965

1967

1966

1965

1967

1966

1965

1966

196:

$105
200
130
30
52)
413

$ 95
180
95
27
(47)
350

$ 80
160
85
25
138)
312

$ 17
40
17
6
(10)
70

$ 16
36
9
6
( 9)
58

$ 12
32
7
5
—L-8 )
48

16
20
13
20
17

17
20
9
22
17

15
20
8
20
15

35
50
35
50
38

24
50
42
60
35

27
48
26
60
34

22
46
19
55
30

2
6

10
13

7
13

4
13

25
40

20
40

13
39

6
36

1 8)
48

13

13

12

32

29

27

25

10
)
55

17
14

16
14

14
12

20
28

20
25

18
25

16
22

29
� C 26

6
8

7
7

6
6

13
15

12
13

12
T3

11
Tr

60
60

55
52

50
45

2
535

1
458

407

115
35)
$615

95
30)
i^ 523

70
(22)
$455

6
8

4
7

12)
72

(10)
59

20
1 4)
88

15
1 7)
71

42
$ 46

37
34

$4_20

"
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EXHIBIT 3

to overcome the possibility of a manager
maintaining a high rate of return on a
low asset base when he should be recommending the expansion of his division to
obtain more profit dollars at a somewhat
lower rate of return. We also prepare income statements by product line as a
guide to managers in evaluating pricing
policies.
We have found that our profit responsibility system has yielded several advantages.
1. A profit center's va ria nces from forecast or budget are caused only by
circumstances essentially controlla ble
by that profit center's ma na gement.
2. Forecasting and planning have been
vastly simplified.
3. T he interrela tionships of volu me, investments, and profit ma rgins on retu rns a re ea sier to demonstra te.
4. Divisions transferring intracompa ny
have an equal incentive to ship as
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promptly to other pla nts a s to outside
cu stomers.
5. All profit centers h a ve ma ximu m incentives to control their own costs,
inventories a nd ca pita l additions.

The system of reports described will
shortly be augmented by a series of
charts and graphs. These will be presented with oral comments at the monthly meeting of division managers, usually
held the second Monday of the month.
The basic profit and loss data itself is
assembled by profit center by the 5th or
6th working day of the month. The various divisions must also submit any material changes in their forecasts for the
balance of the year by the 5th working
day.
We feel that a combination of timely
data organized by responsibility has increased our ability to react promptly to
today's fast changing business environment.
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Maintenance Cost Data for Analysis and Control
By M ICHAEL HROM ISH

is a significant
area of overhead in any plant and
an area that does not easily lend itself
to the application of standards for cost
control purposes. Perhaps this description of an accounting practice application will throw out some useful ideas in
harnessing EDP to the job of collecting
the huge volume of maintenance data
and reconstructing them into useful
form for cost analysis, cost control, pricing and budgeting.

M

AINT ENAN CE C OST

Voids of the Old Systems
Prior to 1958, our plant had a good
manual data collection system. It took
considerable manpower to collect all the
maintenance cost data which were neatly
tied into a machine hour overhead costing system. In that same year, as many
readers will recall, the national economy
and the auto industry in particular took
a turn for the worse. Costs had to be
pared. Personnel involved in maintenance data collection and in the maintenance of historical costs by specific production equipment were among the
service areas hardest hit by the subsequent cost reduction efforts. The formal
preventive maintenance program was

also crippled due to sheer weight of
workload.
We have had a data processing system
for recording maintenance cost by machine location and department in the interim period. This system was useful to
a degree and workable. However, maintenance costs were identified by department and by machine line, and the voids
that existed were:
1. The required data for'specific machine maintenance cost valuation
were not available. In addition, costs
per machine running hour were not
differentiated to the extent required
for cost study purposes.
2. Repair -or- replace decisions could not
be properly evaluated since there was
not sufficient documentation to measure costs on similar or even like
equipment.
3. Greater sophistication was demanded
in the evaluation or product cost for
pricing purposes, alternate process
evaluations, and for after - the -fact
cost analysis for new or alternate
equipment installations.
Objectives of the New System
The new system of necessity would
have to be designed not only to fulfill
basic accounting needs but also to provide management with the necessary
tools to analyze equipment cost performance. Objectives were:

MICHAEL HROMISH, Canton Chapter (Akron 1956), is
Supervisor— Budgets and Financial Analysis, Fairfax Automatic Transmission Plant, Ford Motor Co., Cincinnati, Ohio.
Mr. Hromish attended Akron University where he was enrolled under Ford's Basic Management Training Program. He
is currently attending Walsh College in Canton, Ohio.
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1. To develop a machine numbering
system in the simplest form to identify all equipment in the plant.
2. Design a system simple to handle
which would require minimum training time for hourly or salaried employees.
3. Redesign the input media to provide
all necessary statistical information.
4. Develop an output format to be useful to maintenance personnel and to
meet all the requirements of accounting.
5. To ultimately have a completely
mechanized program for the development of actual direct and allocated
cost rates per standard productive
machine run hour for costing, pricing
and budgeting.
To achieve the above objectives, direct costs would have to be identified to
each piece of equipment and allocated
costs to each type of equipment within
the department. In addition, machine
hours would have to be stored from
available data to marry these with costs
incurred in the like period. This data
would then permit comparisons, for example, of different types of heating costs,
sizes of equipment and comparisons of
the effect of product on equipment operating costs.
Systems Design
The first step in systems design was to
identify each individual machine in the
plant, from heavy equipment to the
smaller auxiliary equipment such as conveyors or descalers. Since the program
was to be redesigned, the scope of data
collection could just as well include service equipment such as cranes, trucks, etc.
A three -digit code, formerly in use,
identified plant locations. The new system would require a five -digit code having the capacity to identify every piece
of equipment in the plant. The first two
digits would identify the machine type
and the last three would be the location
number. This would ensure against any
overlapping of numbers. Of course, the
size of the plant and number of machines would determine the number of
digits used.
OCTOBER1967

Unique to this particular numbering
system was the two -digit prefix code.
Through consultation with data input
personnel, the codes were taken from
direct labor processing operations.
Through the use of direct labor processing operational codes, there was very little training to be done since timekeepers
and data input personnel have had these
memorized from their daily activities:
hourly floor personnel would continue
to use the alpha prefix as was customary
while data input personnel would use
the number code. This would avoid any
disturbance of hourly practices.
An example of prefix codes tied in
with machine numbers is shown as Exhibit 1. This tie -in identifies each specific machine in the plant. For instance,
shear 24 would appear as SH 24 but
would appear as 05024 for data input.
In addition, charges can be directed
against a specific machine, a group of
like machines as a general charge or
against a department as a general departmental charge. The general department charge prefix code is two zeros. In
each case the number is used as a machine number utilizing the five -digit
code.
The second step was to look into the
input documents to see what alterations
were needed. Fortunately only slight
modifications were necessary. Hourly
personnel were in the habit of identifying machines on time cards or requisitions from the previous maintenance
practices and cost accumulation programs. A very timely break was foreseen
in the newly installed maintenance monitor system for the control of maintenance personnel. This innovation consists of a central control panel where
maintenance manpower is reassigned
from job to job by calling in as assignments are completed. An audio system
is used to contact key personnel in the
plant. This system aids substantially in
directing charges to the proper work location.
The maintenance labor input vehicle
was a tab card requiring only minor
41

MAINTENANCE COST CONTROL
MACHINE IDENTIFICATION CODES
(DATA INPUT)

COMPONENT

MEMO:
FLOOR PREFIX

MACHINES

GENERAL
COMPONENT
CHARGE

05

SH

024 , 028 , 0 3 0 , 0 3 2 , 0 3 4 , 0 3 6 , 0 3 8 , 0 3 9 , 0 4 0

010

64

CY

024 , 0 2 8 , 0 3 0 , 0 3 2 , 0 3 4 , 0 3 6 , 0 3 8 , 0 3 9 , 0 4 0

010

10

AH

305,3 06,31 1,314 ,316

020

20

UP

305,3 06,31 1,314 ,316

020

64

CY

305, 306, 311, 314, 316

020

14

DE

305,3 06,31 1,314 ,316

020

(0 0 )
GENERAL
DEPARTMENT
CHARGE

010

020

EXHIBIT 1

modification for use in the program.
This same card serves as source of the
mechanized payroll system. The input
document was to remain a mark - sensing
system as formerly employed.
Of course, other types of systems may
be preferred, depending on the situation.
In our particular case, this was the least
costly.
The nonproduction material requisition was likewise modified slightly to
facilitate the basic information required
in the data collection schema. The handling of the document on the shop floor
required no change and thus no training
costs.
Basically, the redesign of the input
data required little extra work for data
input personnel since the machine code
field was expanded from three digits to
five but two fields formerly used for department charge were eliminated. This
was accomplished by telling the mechanical monster in which department each
piece of equipment was located and,
thus, any machine charge had to go to
the proper department. This in itself
would reduce the potential of human
error.
In consulting with maintenance supervision, the requirement was specified as
the acquisition of all costs directly
42

chargeable to each machine. But, in addition, their further requirement was
maintenance reason codes for separate
output data accumulation to aid them in
analyzing causes of down -time and for
ultimate involvement in the currently
informal preventive maintenance program.
Due to time lag in development, the
reason codes are not currently used but
will be in use at a later date. Reports
required by maintenance would be daily
and monthly, and historical data would
be stored in the machine for inquiry.
An annual historical report will be published each year for maintenance records. Reports would be segregated between: (1) capital and project expenditures, (2) all other expense by machine
number and (3) a separate report of all
other expense by reason code.
Accounting, of course, would require
special runs tailored to their particular
needs. These are to be run in machine
number sequence within each account.
This is nothing more than a re -sort from
maintenance requirements.
Program Implementation
The input and output devices were
ironed out in December of 1966. Approximately one month of "dry run"
MANAGEMENTACCOUNTING

data was accumulated for testing and to
ensure that all personnel were familiar
with program requirements. To say the
least, some unsatisfactory past practices
were uncovered, as is usually the case in
launching a new program. Greater accuracy is being achieved and the transition
was remarkably smooth. Actual data
collection for historical purposes began
January 1, 1967.
Direct expense purchases are being
fed to the computer via local form design and are keypunched by data procHH
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Output Documents
Maintenance labor charges are reported on a daily and monthly basis as
indicated in Exhibit 2. All data is stored
for the year -end historical maintenance
printout. The exhibit is a monthly report
for maintenance personnel, indicating
cha rges by ma chine per da y. S u pporting

y<<
N
p

Z

aR

essing personnel. Input detail is the same
as for maintenance material withdrawn
from stores. On an annual basis, specific
costs will be fed in on the same document for rate development in budget
preparation.

i

{

this schedule is a complete report of all
maintenance payroll by badge number,
shift worked and payroll hours.
Maintenance material usage report is
shown as Exhibit 3. This exhibit is also
for the use of maintenance personnel. It
is a summation of items withdrawn by
machine for the month. Costs are accumulated for historical purposes. Accounting reports are similar, except for
reports and storage which will be by account and by machine. Since the difference is only in report structure, this is
readily available by re- sorting.
Harnessing the Data Bits
Accounting benefits in the program
are many. Costs can be analyzed and
historical data is available for cost evaluations, process studies, machine cost
comparisons, repair -or- replace decisions,
etc.
Immediate benefits are evident in the
analysis of maintenance costs through
more minute compilation of cost data on
specific machines and projects. Naturally, it will take a minimum of a year of
data collection before the full potential
of the program is realized.
As stated earlier, overhead costs are
developed on a machine hour basis for
the development of product costs. Historical cost data will be available for development of a more equitable direct
cost per running standard hour, along
with an allocated charge within the like
group of machines.
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EXPENSE MAT ERIAL W IT HDRAW AL FROM ST ORES
DATE
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PART DESCRI PTI ON
w0.

2

28
2
28
2_8
28

7 PEERIBCE ABRASIVE
RINDING WHEEL
2
7 GRINDING WHEEL
7 2x1_- 4x1 _- 2 ROLE GR.
s
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The system lends itself to direct feed
fuel, utility costs, depreciation, etc., directly against machines or service centers. Service centers are treated as production machines with prefix codes
being zeros (00). The third and fourth
digits indicate the service department.
As an example— Department 51 is indicated as machine 00510.
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instructions in which, as stated earlier,
the machine is told all valid machine
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ultimately to associate costs of machine
maintenance and all other costs such as
variable (direct and allocated), fixed
LU
U
and nonvariable (direct and allocated) L
W
with machine hours generated. Plant
V)
data processing programs have for years g o
recorded and printed perpetual inventory a
reports available at 7 A.M. each morn- 0
Z
ing. The monthly production accumula- a
tions are extended times the standard for
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each part to generate machine hours C
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applicable to each machine. Expenses,
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product produced result in cost per cc
standard machine hour.
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service department numbers are synony-
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tr i bu t e t h e c h a r g e. M a c h in e nu m be r s a n d

An example of the ultimate report is
indicated in Exhibit 4. This part process
standard form is a combination Industrial Engineering standard as well as an
Accounting cost evaluation by part. The
difference is that all the background for
cost is more accurate and all supporting
data is readily available. The current
work standard form incorporates all direct labor, machine, and cost data
needed for part evaluation, process studies, cost revisions, etc.
Many questions can be raised at this
point. Surely, end results are to be averaged for like equipment if it is merely
a matter of timing. Machines have a
habit of taking their turn to break down.
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EXHIBIT 4

At this point, expense is high. But cost
comparisons can be made in many instances and rates can be validly established for different sizes of equipment,
for different types of heaters, descalers
and so on. Data available will be useful
in signaling preventive maintenance and
will be used for reinforcement of the
preventive maintenance program.
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PAYROLL, MAINTENANCE DATA COLLECTION, REPORTS, COST CONTROL AND RATE DEVELOPMENT
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0
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0

KEY
PUNCH

o

—

DATA
INPUT
AND
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CONTROL
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OVERHEAD
RATES PER
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COST
ANALYSIS
COST
CONTROL
DATA

't/

EXHIBIT 5

Summation
Everyone is aware that a program
such as this, or programs much more
difficult, cannot be launched without
complete cooperation and support of
management. Fortunately, no problem
was incurred in this particular program
since everyone was allowed to participate in the design and every functionary
department needed vital information.
A flow chart depicting a summary of
information and output flow is shown as
Exhibit S.
The completely integrated system for
46

overhead development will most assuredly bring further improvements in years
to come. Industry cannot afford to ignore the potential in the use of electronic data processing. Rewards are far
greater than can be manually obtained.
Many will say it was easy since the basic
structure for data collection already existed. On the other hand, many of the
readers will recognize the fact that many
times it is easier to launch a new program than it is to revise and update an
old system. Habits are hard to break. In
any case, if improvements can be made
—let's make them!
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The Influence of Taxes on Financial Planning
By LEVON C. REGISTER

high tax rates require serious consideration of th e
tax implications in any major financial
planning. Of course, taxes are only one
of many considerations in reaching a
business decision. Therefore, taxes
should be kept in their proper perspective, but this discussion will be limited
primarily to the tax considerations.

T

HE PRESENTLY

Cash Flow Considerations
Taxes are most significant in planning
cash flow. Let us review the cash outlay
required by the payment of income
taxes.
Before the Revenue Act of 1964, corporations were required to pay 50% of
their estimated tax liability in excess of
$100,000 before the end of the current
year. the balance was payable in the following year.
The 1964 change in the law advanced
the subsequent year's payments to April
and June of the current year. This was
scheduled to take effect over a seven year period with a gradual step -up in the
estimated payments each year.
The Tax Adjustment Act of 1966 accelerated the step -up in payments of corporate estimated income tax. For 1967
and future years, a corporation will be
required to pay 100% of its tax liability

quarterly during the taxable year in
which the liability arises. In addition,
during 1967 a corporation must pay the
balance of its 1966 income taxes, resulting in a "doubling up" of the payments
in this year. Therefore, proper planning
must provide for accelerated tax payments.
For many corporations the accelerated payment requirement has meant that,
despite the reductions in their tax rates,
the net tax payments (cash outflow)
have remained at substantially the same
level for the past four years. In 1967
these corporations will pay approximately 10% more because the acceleration
of tax payments more than offsets the
effect of the rate reduction.
As reflected in Exhibit 1, the tax
squeeze on cash flow decreases only after 1967. For a compan y wi th a level
flow of taxable income of $1,000,000,
the cash outflow for income taxes has
increased slightly since the rate reduction.
Since the estimated tax payments are
now on a current basis, careful planning
is required for such payments. In the
past, many companies have based their
estimated tax on the prior year's actual
tax. Since only 50% of the estimate (after $100,000 exemption) was payable,
it was unlikely that the tax would be
overpaid. Now, in order to preserve
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working capital, consideration might be
given to paying the minimum required
amounts such as:
— Basing the estimate on the previous
year's tax where income is expected to
substantially increase.
— Basing it on actual estimates where income is expected to substantially decrease.
— I f income is stable, consider that only
70% of the current year's tax is required to avoid the penalty for underpayment.
Postponement of Payments
Cash flow pressures are relieved when
tax payments are indefinitely postponed.
There are also areas in which there can
be a saving of income tax as compared
to merely a postponement.
Often, in making a business decision,
any one of several avenues may be traveled to obtain the same desired end
business result. However, the tax consequences may be different depending on
the alternative chosen; one may result
in the deferment of taxes on the transaction until some future period while another may result in the transaction being
taxed currently. It may be that one trans48

action is taxable and the other is nontaxable, or that one transaction produces
ordinary income and the other capital
gain. A review of some of the methods
by which taxes can be reduced should be
useful.
There are also instances where a
change in accounting period would result in certain tax advantages. Whenever
there is a change, an accounting period
of less than twelve months is considered
a taxable year and is counted for income
tax purposes as a full year. This short
taxable year usually has little effect on
tax liability. However, if there is an unusual item of income or loss during this
short period, it can affect taxable income
and, consequently, the income tax payable.
Taxes can be postponed by cutting off
a part of the tax year. For example, cutting off a tax year can be the means of
saving a net operating loss deduction
which would otherwise be lost. Assume
that a calendar year company has a net
operating loss carryover which would
expire during 1967. Assume further that
the company receives most of its income
during the first half of the year and inMANAGEMENTACCOUNTING

curs most of its expenses during the final
half of the year. A switch to a fiscal year
ending June 30 would enable it to utilize
the expiring net operating loss deduction
as an offset against the income of the
six -month period.
If certain requirements are met, such
a change could be made without approval from the IRS. Otherwise, there must
be a good business reason, aside from
the tax advantages, and permission to
make the change must be obtained.
Taxes can be postponed by changing
accounting methods. The change could
apply to an overall accounting method
(cash to accrual or vice versa) or to the
method of accounting for a particular
item. For example, a change to the installment method of reporting income
would result in income being reported
as collections are received, thus deferring
taxes until a future period.
A change to the LIFO method of pricing inventory might result in substantial
tax postponement. However, when using
this method it is important to remember
that there should be no temporary liquidations of the LIFO base. To the extent
of such a liquidation, the advantages of
using this method are lost. Therefore,
careful planning is required. Also, it has
been argued that in some cases the cost
of maintaining the LIFO base more than
offsets the tax benefits derived from
using this method.
The reserve method of accounting for
bad debts provides a current tax deduction for anticipated bad debts. Therefore, a change from the specific write -off
method to the reserve method would defer the payment of taxes.
Any accounting method change would
defer taxes and increase cash flow if it
accelerates deductions or defers taxable
income.
A method of accounting, generally,
cannot be changed without prior approval from the IRS. However, certain
accounting methods can be changed
without prior approval, such as changing
to the installment method of reporting
income, changing to the LIFO method
OCTOBER1967

of pricing inventory and changing from
the double - declining balance method to
the straight -line method of computing
depreciation.
When a taxpayer depreciates an asset,
he merely uses one of several methods to
allocate his depreciable cost over the
years of its useful life. The method the
taxpayer chooses will affect the amount
of tax he will pay. Selecting the proper
method can provide beneficial tax deferment.
Exhibit 2 illustrates the taxes postponed as a result of using the double declining balance method (shifting to
straight -line method after sixth year) as
compared to the straight -line method.
Thus, assuming a $100,000 asset with a
10 -year life and a 50% tax rate, a corporation would have an average of
$5,700 additional cash available each
year.
It is not necessary that the accelerated
methods be used for book purposes in
order to get this benefit but may be used
only for tax purposes.
The estimated "useful life" of an asset
is a period for which it can reasonably
be expected to be used by the taxpayer
in his trade or business. The "guidelines
for depreciation" in Rev. Proc. 62 -21 do
not change this rule, but may substantially liberalize its application. If the
lives assigned by a taxpayer do not recognize technological improvement and
allow for obsolescence, the application
of the depreciation guidelines may result
in shorter lives, thus increasing annual
depreciation charges. Although depreciation does not represent a cash outlay,
the income tax outlay is inversely affected by the depreciation claimed.
Until the enactment of the tax laws
requiring recapture of depreciation, depreciation could, in effect, convert ordinary income into capital gain. The recapture provisions of the law eliminated
this advantage with respect to personal
property; however, certain advantages
are still available with respect to buildings and other real property. Therefore,
upon the sale of depreciated real prop49
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erty some portion of the gain, although
attributable entirely to depreciation
claimed, may be taxed at the capital
gain rate.
Further, in determining the depreciation method and life for an asset, consideration must be given to the effect on
investment credit, recapture of depreciation, and tax rate (normal tax and surtax
rates, as well as possible changes in income tax rates).
Another method by which taxes may
be reduced is a sale and lease -back arrangement.
Consider a corporation where its asset cost (tax basis) is lower than current
value. This could occur where the acquisition was made during a depression or
recession period, or where the use has
extended substantially beyond the original estimated life. The deduction for depreciation would, therefore, be low. A
sale and lease -back under such a circumstance would have the following advantages: (1) the sale would produce immediate cash, net of the tax on the gain
resulting from the sale, (2) the rental
deduction would be higher than the depreciation deduction and (3) the tax
would be limited to capital gain rate, except to the extent of any depreciation
recapture.
The net effect of the transaction would
be to increase cash flow into the company and improve the corporation's
working capital.
A sale and lease -back could also be
advantageous where asset cost (tax basis) is higher than current value. In this
situation, a sale and lease -back would
have the following advantages: (1) fully
deductible loss which would reduce taxes
(cash outlay), (2) increase cash by the
sales proceeds and (3) improve the
working capital ratio.
Care must be taken in arranging such
transactions so that such sales are not
conditional, but are bona fide. Also, the
sale should not be made to a related taxpayer and should be mad e for a good
business purpose other than the tax advantages.
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An acquisition of another company
could reduce taxes. In the case of an acquisition of a loss company, the unused
net operating loss carryovers would generally not be available if there were a
change in ownership and there were a
change in the business. Otherwise, there
are situations where a corporation could
avail itself of the unused net operating
losses of another business either through
a purchase, consolidation or statutory
merger.
Avoid Additional Taxes
In addition to the methods for reduction of income taxes, proper planning
can avoid additional taxes.
Shareholders in a closely held corporation may be tempted to accumulate
the profits in the corporation to avoid
the tax to the shareholders on dividend
distributions. However, there are two
special taxes imposed to force corporations to distribute their earnings. These
are the accumulated earnings tax and
the personal holding company tax. Both
of these taxes are in addition to the income tax.
The accumulated earnings tax, if applicable, is 27 1/ 2 % of the first $100,000
of accumulated taxable income plus
38 1/2 % of the accumulated taxable income in excess of $100,000. Earnings up
to $100,000 can be accumulated without
tax. Earnings may also be accumulated
in excess of $100,000 if reasonably
needed in the business. Some of these
needs are to provide for expansion, retirement of debts, or working capital.
To avoid the imposition of t he t ax,
the minutes and other corporate records
should be documented to substantiate
the purposes of accumulating earnings.
The personal holding company tax
has the same objective as the accumulated earnings tax —to force a company
to distribute its earnings to its shareholders. If a corporation falls within the
definition of a personal holding company, t he tax is 70% of undistributed
personal holding company income.
Here, as in the case of unreasonable
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accumulation of earnings, proper financial planning would include an awareness of this tax.
To avoid the tax, consideration might
be given to increasing the number of
stockholders or changing the type of income in order to be excluded from the
personal holding company definition. If
unable to make the necessary changes
to be excluded from the definition, it
would generally be better to pay dividends than incur this additional tax.
The Effect on Earnings per Share
Financial planning must consider the
effect of taxes on earnings per share.
Many criteria are used to determine the
value of stock —one of the primary
measuring sticks is the earnings multiple. Therefore, managements of publicly
held companies are normally very concerned with maintaining the earnings
per share. Also, many closely held companies, which plan to go public, are seriously interested in maintaining high income during the years immediately
preceding the offering. Therefore, they
might decide against the use of some
favorable tax treatments which would
adversely affect the earnings per share.
A corporation's capital structure will
have a significant effect on its earnings
per share — primarily because the tax
advantages help borrowed capital to increase earnings per share. These advantages of debt over equity are:
1. The double tax on dividends is minimized because interest paid on debt
is deductible by the corporation while
dividends are not.
2. The impact of the accumulated earnings tax is softened because accumulating earnings to pay interest and
amortize principal ordinarily is considered a "reasonable need."
If, however, the ratio of debt to equity
is too great, the IRS may consider the
debt as equity in disguise and take a position that interest payments are nondeductible dividends. A rule -of -thumb of
4 to 1 is indicated by some sources as
being a safe ratio. However, a safe ratio
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would vary significantly depending on
the particular facts and circumstances of
each case.
Earnings per share are sometimes increased by using multiple corporations.
Since corporations are taxed at a 22%
rate on the first $25,000 of taxable income and a 48% rate on all income in
excess of that amount, many businesses
have found it advantageous to operate
through several corporations.
The surtax exemption on the first
$25,000 of income is worth $6,500
(26% x $25,000). However, to partially
offset this tax benefit in the case of multiple controlled corporations, a penalty
tax is imposed on each member of the
controlled group having taxable income.
This penalty amounts to 6% of the first
$25,000 of taxable income of each corporation. The value of each surtax exemption for such groups is, therefore, reduced from $6,500 to $5,000. Therefore,
each separate corporation (assuming all
the members of the affiliated group have
at least $25,000 in taxable income) is
worth a tax savings of $5,000.
In order for a group of controlled
corporations to get these benefits, an
election must be made to use the multiple surtax exemptions. Otherwise, a single surtax exemption must be allocated
among the members of the group. Generally, it would not be favorable to elect
multiple surtax exemptions unless the
total taxable income of the corporations
in the group is over approximately
$32,500.
Sometimes, legal reasons require multiple corporations, otherwise, proper
planning should weigh the tax savings
against the additional business costs of
multiple corporations. These costs may
more than offset the tax savings.
Remember also that filing a consolidated return for a group of affiliated corporations will often result in tax savings
or postponement. This might occur
where one or more corporations in the
group are operated at a loss whereas
other members have taxable income. It
MANAGEMENT ACCOUNTING

may be that by filing a consolidated return the entire tax, or a substantial portion, could be eliminated. This might be
particularly important if the loss corporations were not expected to utilize the
operating loss carryovers within the
prescribed period.
As stated earlier, earnings per share
can be increased by a tax -free acquisition of a profit company. Actually, the
reason for making an acquisition may
have a significant influence on the method chosen for acquiring the company.
However, different tax consequences
could result from the various methods
available.
For example, assume that a company
is being acquired to increase the earnings
per share. If th e compa ny to be purchased had substantially depreciated
property which had a relatively high fair
market value, the buying company's
management might decide to purchase
stock rather than net assets. Therefore,
if the newly acquired company were operated as a subsidiary, the assets would
retain the same tax basis as before the
purchase. On the other hand, the purchase of net assets would reduce the cash
outlay for income taxes because greater
depreciation deductions would be available. But at the same time the greater
depreciation deduction would also reduce the earnings per share.
Even an acquisition of stock, where
the acquired company is merged into the
parent within two years, would result in
the basis of the acquired assets being increased on account of the purchase price
paid for the stock and, in certain situations, would alter the earnings of th e
business.
The current emphasis on earnings per
share often results in spreading costs
over several years. However, there are
some costs which should be deducted
currently for tax purposes even though
they may be considered beneficial to future periods and amortized per books.
Otherwise, the tax deduction may be
lost.
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On the other hand, some costs, even
though considered beneficial to future
periods and amortized per books, may
be deducted currently for tax purposes
upon proper election. Examples of these
are accelerated depreciation, research
and development costs, intangible drilling and exploration costs.
Some companies expense these costs
as incurred for both book and tax purposes, but others capitalize them in the
accounts even though they are expensed
for tax purposes. These items should be
capitalized on the books net of the related current tax benefits and amortized
on a net basis in order to match the cost
with such benefits.
Sometimes, companies allow the tax
treatment to influence the book treatment. Serious business problems often
arise where bookkeeping practices follow tax laws.
An illustration of this problem is
where an accrual -basis company fails to
provide a reserve for estimated expenses,
such as warranties, guarantees, etc., because it is not allowed as a tax deduction.
Consequently, the result is an improper
matching of revenues and expenses.
Summary
The following is a summary of points
discussed:
—Taxes are important to cash flow and
earnings per share.
— Planners can use various methods to
defer taxes and improve cash flow.
— Earnings per share can be increased
by: using borrowed capital, using multiple corporations and merging with a
profit company.
—Tax moves should not override business judgments nor distort sound accounting.
In conclusion, it is emphasized that
an awareness of the influence of taxes
is extremely important to a good financial planner. Such an awareness can result in substantial tax savings to his company. For example, a tax savings of
$50,000 is equivalent to getting a $1,000,000 order where the after -tax earnings are 5% of gross sales.
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Management Accounting Developments in the
Army Industrial Fund
B y RO B ER T R . I RI S H

WORLD WAR II, the Federal Governmental system of funding has
been undergoing many changes in order
to achieve more efficient financial management. In the Department of the
Army, a "Financial Management Plan"
has been developed to progressively work
toward more adequate financial accounting for better management.
An important element of this plan,
the Army Industrial Fund, is a revolving,
working capital fund designed to permit
single -fund financing of the operations
of industrial, commercial, and /or service
type installations and /or activities. The
operations so financed produce or furnish goods or services pursuant to orders
from installations which are financed
mainly from appropriated funds. The cycle of operations is continuous. Receipts
derived from operations are available in
their entirety for use by the fund without further action by Congress.' The obINCE

S

' Bureau of the Budget and Treasury Department, Budget- Treasury Regulation Number 1,
Government Printing Office, Washington, D.C.,
September 1950, Section 21.

jectives are to provide a more effective
means of planning and controlling the
costs of operations as well as the costs
of goods produced or services rendered,
and to provide a more flexible means for
financing, budgeting and accounting for
such operations.
In effect, the establishment of an
Army Industrial Fund division at an installation puts the commander into business by providing him with a fixed
amount of working capital. This working capital fund consists of cash (with
the U.S. Treasury); accounts receivable;
inventories of raw materials, supplies,
work in process and finished goods; and
other current assets — subject to current
liabilities incurred in connection with the
operations. The cost of plant and equipment is not included as part of the fund.
The financial objective of the industrial
fund operations is to produce goods and
services at minimum cost and to break
even between the costs incurred and the
billings to Department of Defense customers.
The industrial fund system is instituted at twenty installations. The total
capitalization of these funds amounted
to $665,000,000 at the beginning of
fiscal year 1967.
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Former Appropriation System
The former system of funding for industrial type operations was by a method
of financing by multi - allotments of multiple appropriated funds. This method
resulted in diffused lines of accountability and responsibility. Each allotment had
to be accounted for in detail in accordance with traditional governmental funding concepts. Voluminous multi- allotment budgetary accounts were kept by
a detailed single -entry method on an obligation and expenditure basis so as to
comply with legal reporting requirements.
Accounting to customers under this
system consisted of periodic detailed reporting on Status of Allotments, Obligations and Expenditures relative to the
detailed allotments received.
Cost accounting consisted of merely
cost keeping records. Kept by single entry on an obligation basis, these records
were generally in memorandum form to
support required reports. Budgeted obligations were the estimated cash expenditures during the budgeted fiscal year
without consideration of inventories and
other assets "on hand" or "on order."
The installation commander or manager exercised expenditure management,
that is, he focused his managerial efforts
on expending the allotted funds for the
purposes for which appropriated. The
products or services produced were issued on a "free basis" to the consuming
units.
The principles and procedures under
the traditional appropriation funding
system were adequate to maintain the
budgetary status of appropriated funds,
but inadequate to serve the modern concept of financial management under the
Financial Management Plan.

trolled by management. The fund is a
separate, clearly defined, operating and
accountable entity. The coordinated single fund concept consolidates operating
and fiscal lines of responsibility and accountability. It accommodates reports of
charge and discharge of responsibility
for the utilization of resources.
The manager of the fund is usually
directly responsible to the appropriate
major field commander. The system has
resulted in "the further development of
decentralization of management, so that
department heads are placed in a position of business managers of their respective areas, accountable for efficient
and economical operations.
Through a coordinated system of
management and accounting, the industrial operations of an installation are
similar to those of an industrial plant.
The Army Industrial Fund has quasi corporate status, that is, it operates under a Charter of Authority. The charter,
which specifies the scope and bases of
operations, must be approved by the Secretary of the Army and the Secretary of
Defense.

Business -type Operating Budgets
Under the AIF system, the expenditures and revenues are managed and
planned by the fund manager. The internal operating budget is one of the
management tools used to assist in budgeting or planning the use of working
capital.

An Operating Entity with a Single Fund

Each industrial installation (or activity) manager or commander prepares an
annual commercial -type operating budget. This budget covers the estimated cost
of customer orders (revenue) and the related operating costs upon the basis of
cost accounting adopted and supported
by forecasts of monthly reimbursements,
disbursements and cash requirements.

The Army Industrial Fund provides
working capital to enable revenues and
expenditures of operations to be con-

2
M e l vi n K. Zuc ke r, "I nd ust r i al F und Acco unt ing in the Defense D e p ar t me nt ," N. A . C. A .
Bulletin, Ja n ua r y 1953, p. 635.
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Projected statements of financial condition are also prepared.3
In contrast to the Government-obliga tion type under the former system, this
cost based type budget facilitates relating
planned operations to past and projected
costs through the use of accrual cost
accounting methods. It also facilitates
locating the responsibility for the control
of costs.
In managing an industrial fund, all organizational levels use internal operating
budgets in the control and scheduling of
operations. Management levels where
costs are generated are responsible for
the control of costs on the bases prescribed by the budget. A monthly review
of costs against the budget with respect
to labor, materials and other costs ensures that variances are kept within reason.
Further budgetary control is facilitated by integrating engineered standards
with the operating budget. For repetitive
operations, engineered or statistical
standards can be established. For activities not susceptible to engineered standards because of nonrepetitive operations
from job to job, historical costs can be
adjusted to furnish a basis for control.
The internal operating budgets are not
subject to annual Congressional approval and the budgetary process. The fund
managers can plan and budget their operations flexibly on a monthly, quarterly
or annual basis, according to the needs
of their own management. The operating
budget is thus adjustable to managerial
goals.4
Management Accounting Improvements
The Army Industrial Fund system has
changed the traditional Army commander approach of expenditure management to modern financial manage3

D e par t me nt of the Arm y, Ar my Re gul ati on
37 -110, Acc ou nt in g, Reporting, and Responsibi l it i es fo r I n du stri al Fu n de d I n st a ll a ti o ns an d
Activi ties, Gov e r nme nt Pri nti ng Office, Washington, D.C., June 1965, p. 3 -1
4
Fre de ri ck C. Moshe r, Program Budgeting:
Th eo ry a nd Pra ct i ce . Ame ri can Book - Strat ford
Pre ss, I nc., Ne w Y ork, 1954, p. 244.
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ment through management accounting.
The working capital fund concept with
business -like statements of operations,
status and internal costs gives the commander or manager a means of evaluation of progress toward his internal
operating budgetary goals. The management is relatively free to make decisions
on operating policies and is, therefore,
in a climate where management techniques can be developed.
Through assignment of responsibility
for control of costs to the key personnel
who are responsible for incurring such
costs, the relationship of costs to operating efficiency, or cost consciousness, is
stimulated. Cost account codes and
related responsibility cost centers are
established, providing more effective integration of budget, program, work
measurement areas and cost. Through
internal cost reports which show the
costs charged to a given responsibility
cost center in relation to the products or
services rendered, the manager is enabled to evaluate the efforts and productivity of his key personnel. After costs
are highlighted, prompt management action can be taken to identify and eliminate areas of inefficiencies.
Cost consciousness often influences a
series of decisions and /or operations
which result in cumulative savings. A
fund manager reports inventory control
events as follows: Through progressive
inventory screening, overlapping stocks
of similar supply items were eliminated
and an improved inventory control system was installed. This resulted in a 50%
reduction in the carrying cost of inventory and substantial savings in care,
handling and surveillance costs. The relocation and consolidation of inventory
reduced storage space by 250,000 square
feet and eliminated 187 records for consolidated inventory categories. This, in
turn, resulted in a reduction of 28 personnel spaces.
The relationship of cost control to
production process savings is shown by
a management's report on production
line improvements in an armory. A rifle
MANAGEMENTACCOUNTING

production line, studied to eliminate
down time, was analyzed and found to
have had an unbalanced operation. The
correction of this deficiency not only
improved the process, but also reduced
the related materials handling. As a result of this project, the direct labor cost
of this item was reduced 8.8 hours per
hundred pieces.
Industrial engineering standards, when
translated into cost standards, become
an effective management tool for comparison with actual performance. An
arsenal manager reports that the application of engineered standards and simplification of methods and processes achieved
significant annual savings. The changes
included modification of a shell paint
line, improved design of a shell filling
machine, and an improved method of
packaging jigs and dyes.
Another report by a depot manager
indicates that engineering performance
time standards have been installed in the
maintenance division. The standards developed were applied in the cost estimating, the shop loading and the production
control sections. As a result, operating
improvements were attained through relocation of facilities and simplification
of tasks.
The commercial -type system utilized
by the Army Industrial Fund generates
management accounting and production
data which are adaptable to mechanization. A proving ground manager reports
that the processing of field test data was
changed from a manual calculation, utilizing desk computers, to mechanical
processing with Univac. The conversion
resulted in a reduction of 868 man hours per year. A laboratory manager
indicates that the payroll system was
converted from a manual to an electronic accounting machine operation resulting in a reduction of annual cost per
employee service from approximately
$18.50 to $9.36.
Under the present accrual basis, income is recorded on the basis of sales
of products or services even though colOCTOBER 1967

lections are made later; and expenses are
recorded on the basis of goods or services consumed in the accounting period
even though ordered in a previous period or paid for in a later period. Under
the former obligation and expenditure
basis, the acquisition of inventories represented an expenditure of allotted
funds. Since a monetary (asset value)
record of the inventory was not maintained, it was considered to be an expense of the period in which paid for.
Customer Accounts and
Cost Accounting
Expenditures are made according to
the management's plans of operations.
Revenues are received (from the collections of Accounts Receivable) for the
costs of products or services sold to customer- installations. Orders in terms of
units and prices of finished goods or
services are placed by customers. Then,
the industrial installation ships from
stock (or produces according to the order), bills, and accounts to the customer
in total.
Customer accounts are kept in subsidiary ledgers similar to commercial
practice. The subsidiary accounts are
verifiable with the control account in
the general ledger. This method of accounting has greatly reduced the volume
and complexity of accounting of customers as well as improving the quality
and reliability of such information.
Commercial cost accounting provides
a consistent basis for the establishment
of th e billing price, the cost price in
this instance. The job order (or process)
cost system is utilized whereby accrued
costs of direct materials, direct labor,
other direct costs and overhead are accumulated and allocated to provide more
accurate product or service costs.
The use of standard cost systems has
facilitated control of costs through the
analysis of variances from predetermined standards. Where the analysis
shows costs to be too high, the management technique of control through exception is used.
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The utilization of t he standard cost
system has provided a method of cost
control at much lower levels of responsibility than formerly possible. This phase
of the system has two benefits: (1) more
accurate and timely reports of product
cost become available and (2) responsibility accounting stimulates better cost
control at the level of cost incurrence.
Management Information Furnished
With the purpose of aiding management in the controlling of industrial operations, the new system produces the
primary monthly reports of Statement
of Financial Condition (or Balance
Sheet) and the Statement of Revenues
and Costs (or Profit and Loss Statement). Supporting schedules include an
Analysis of Costs Incurred, a Summary
of Sources of Revenue, a Statement of
Changes in Principal of the Fund, a
Statement of Cash Sources and Applications, a Statement of Selected Supporting Data, and an Accrued Expenditures
by Object Classification. A narrative
analysis presents explanatory comments
of significant operational factors and a
comparison of actual operations versus
the annual budget.5
These financial statements and internal reports furnish uniform, accurate,
timely and meaningful data to aid in
sound decisions on operating policies by
management. An arsenal reports that
weekly cost status reports provide advice
to divisions of labor, material and overhead charges for each order, including
the percentage of completion, total
charged to date and a comparison with
the cost estimate. This has resulted in a
tightening of controls on work orders
and more current information on which
management can act. The follow through of management as a result of
information furnished has provided
quicker correction of trends. The management data is flexible enough to accommodate a quick reassembling of ex5

D e par t me nt of the Arm y, Army Re gul ati on
37 -110, op. cit., p. 5 -1 to p . 5 -32.
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istent figures to provide management
with any needed information.
Continuing System Improvements
A consolidated new regulation sets
forth new financial reporting requirements of industrially funded operations
under a uniform system of reporting.
The new requirements are designed to
provide the basis for an over -all review
of effectiveness and for the determination of appropriate financial control actions. The regulation prescribes new financial management tools, including a
pattern for the development of installation operating budgets, criteria for extension of flexible expense budgets and
establishing standard cost methods, internal reports such as production cost
and labor utilization, and external reports, including forecasted statements of
financial condition and forecasted statements of revenue and costs.'
A new draft of an accounting manual
for depot AIF operations, issued in January 1967, is designed to improve the
application of the fund to depot activities. To provide more effective incentives toward better management, pre priced orders for specific products or
services are to be used as the basis for
initiating work and providing funding.
The object of this method is to focus
the attention of both the requiring
agency (customer) and the performing
activity (maintenance fund) on unit
costs of work ordered, accepted, inprocess and completed. The military customer manager will be encouraged to
make economical purchases; the industrial fund manager will be motivated to
furnish maintenance or other products
at the lowest possible competitive cost.
' D e pa r t me n t of the Army, Ar my Re gul at i on
37 -110, op cit., p. 1 -1 t o p. 5 -32. Al so, D e part me nt o f t he A r my, Ch a nge N o . 2, Ar my Re gu lation 37 -110, Accounting, Reporting, and Responsibilities for Industrial Funded Installations
and Activities, ( Gov e rnm e nt Printi ng Office,
Washi ngt on, D.C., 6 M ay 1966) , p. 4 -13 t o p .
4-20.
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Limitation of the System
When the entire installation is financed by the Army Industrial Fund, a
single accounting system is used. Installation overhead or support costs are then
included in the accounts. When only a
portion of an installation is funded, the
industrial fund activity is charged for a
proportionate share of costs incurred by
the installation for installation support
services. Such services include administration, janitor, security, utilities, fire
prevention, communication, transportation, modification and maintenance of
facilities. Most other costs are accounted
for in the Army Industrial Fund itself,
but some are excluded.
At present, the new funding system
for industrial installations includes working capital accounts only— current assets
and current liabilities. The fixed assets
of plant and equipment are not capitalized in the fund and relative depreciation expense charges are not costed to
the finished product or service. Other
major excluded costs are the pay and
allowances of military personnel engaged in Industrial Fund activities, costs
of compensation paid to employees for
injury, sickness or accident and costs of
property furnished by government installations. These and some other costs
are accounted for on a statistical or
memorandum basis, independent of the
general ledger.
The exclusion of these costs means
that all of the costs or resources utilized
in production are not accounted for and
charged to customer - installations. Therefore, the industrial production and costs
of an Army industrial installation are
not comparable to similar business production. However, the purpose of establishing cost control utilizing commercial,
finance and accounting principles is not
hampered by this limitation.
The Benefits
Contributions to Local Management.
Adaptable to fit operating needs, the AIF
system is progressively developing more
adequate finance and accounting for betOCTOBER1967

ter business management. It provides
financial information upon which intelligent operating decisions can be based.
The businesslike statements of operations, status and internal costs give the
commander or manager a means of
evaluation of progress toward operating
budgetary goals.
The AIF system provides a means of
analyzing costs. It stimulates cost consciousness and provides a climate for the
development of business management
techniques.
Ef}ect on Top Management Supervision. Top management is served through
the flow of meaningful monthly operating and financial statements. This enables the Department of the Army management to focus their supervisory
efforts on the exceptions as shown by the
significant variations. The statements are
a means of supervision and appraisal of
an industrial installation's operations and
status. The statements are also a basis
for comparison with similar type installations and, to some extent, private industry.
The system also supports the Financial Management Plan of the Department of the Army; it accommodates
consumer funding and performance
budget techniques. The system permits
ready comparison of expenses and revenues, simplifies financing, and stimulates
better management.
Economies to Customer Installations.
The Department of Defense consumer customer now buys the products or services from an industrial installation instead of receiving them on free issue
basis. Knowledge of the cost of the product or services assists customer managements to program, budget, account and
report. They are encouraged to use economy and discretion in the purchase and
consumption of industrial installation
products or services. Cost savings to
customer - installations means dollar savings to the U.S. taxpayer and /or maximum benefits from the Congressionally
appropriated defense dollar.
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Recent Publications
ACCOUNTING IN BUSINESS DECISIONS: THEORY, METHOD AND USE
H. A. Black, J. E. Champion and
R. G. Brown
Prentice -Hall, Inc., Englewood Cliffs, been major improvements in the strucN.J. 07632, 1967, second edition, 964
ture of the text. Its main parts are:
pp., $9.95.
Measuring and Summarizing Business
Financial Information, Reporting and
Interpreting Business Results, Special
This textbook is suitable for both colProblems, Planning and Controlling
lege accounting courses and for man- Operations through Accounting, Using
agement development programs. A par- Accounting in Long -Range Planning
ticular strength of this edition is the
and Accounting in Transition (current
assignment material. There have also developments and issues).

ADVANCED ACCOUNTING
Walter B. Meigs, Charles E. Johnson and Thomas F. Keller
McGraw -Hill Book Company, Inc., 330
West 42nd St., New York, N. Y. 10036,
1966, 941 pp., $10.95.
As the third volume in a coordinated
series of accounting textbooks, this
work covers in depth a series of ad-

vanced topics in partnerships, consolidations including foreign operations,
sales transactions, price -level changes,
valuations, businesses in financial difficulties, judiciary and governmental
accounting. Each chapter contains
questions, short cases, and problems.

COST ACCOUNTING: A MANAGERIAL EMPHASIS
Charles T. Horn;ren
Prentice -Hall, Inc., Englewood Cliffs, achieved) is to put cost accounting in
N. J. 07632, second edition, 1967, 876
focus as a highly developed quantitative
pp., $13.25.
device for helping managers select and
reach their objectives. The practicing
Unlike many accounting textbooks in accountant and the manager who uses
which the stress on management ap- cost data to guide decisions will find this
pears principally in the titles, this book's a comprehensive and helpful text for
stated aim (which has been effectively study or reference.

1967 GOVERNMENT CONTRACTS GUIDE
Commerce Clearing House, 4025 W.
Peterson Ave., Chicago, 111. 60646,
1967, 736 pp., $17.50.
Designed as a guide to those concerned
with contract work for the government,
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this book covers major areas such as
bidder eligibility, bidding requirements,
specifications, cost principles, patent
and copyright policies, rules governing
use of government property. A detailed
index is a useful feature.
MANAGEMENTACCOUNTING

COMPUTER YEARBOOK AND DIRECTORY
American Data Processing, Inc., 4th
Floor, Book Building, Detroit, Mich.
48226, 1966, 720 pp., $22.50.

A compendium of information about
computers, this book contains 29 short
articles by individual authors and a di-

rectory section listing and reviewing
recent books in the data processing
field, lists of organizations maintaining
computer centers, names of associations
with an interest in data processing, and
lists of computer equipment. Articles
stress breadth rather than depth in their
coverage.

ENCYCLOPEDIC DICTIONARY OF SYSTEMS AND PROCEDURES
Prentice-H a ll, Inc., Englewood Cliffs,
N. J. 07632, 1967, 673 pp., $19.95.
This volume is an A -to -Z guide which
gives nontechnical explanations on various systems and procedures techniques.

Key terms are treated comprehensively.
Where the work or phrase entails an
operation or practice, the how -to -do material is included. Examples, forms and
figures are used as illustrations. Many
terms have cross - references to other
terms.

DIGITAL COMPUTER PROGRAMMING: LOGIC AND LANGUAGE
Charles M. Thatcher and Anthony J. Capato
Addison - Wesley Publishing Company,
Inc., Reading, Mars. 01867, 1967, 159
pp., paperbound, $3.95.
Intended as a textbook for a freshman
level course, this book provides an in-

troduction to computer logic and language for those who wish or need to
begin at the beginning in learning how
to use computers. Stress is placed upon
problem solving with the aid of the
digital computer.

ACCOUNTING SYSTEMS: DESIGN AND INSTALLATION
J. Brooks Heckert and Harry D. Kerrigan
The Ronald Press Company, 15 East
26th St., New York 10, N. Y., third
edition, 1967, 665 pp., $12.00.
This is the third edition of a book which
has been a basic text in the accounting
systems field for over twenty years. The

approach to design of an accounting
system, chart of accounts and ledger
design, and establishment of accounting
procedures are described with numerous
illustrations. Four chapters are devoted
to technical aspects of punched card
and electronic computer systems.

FINANCIAL ANALYSIS FOR MANAGEMENT
Ro nell o B . Lewi s
Prentice -Hall, Inc., Englewood Cliffs,
N.J. 07632, 1957 (fifth printing 1965),
190 pp., $29.50.

technicians who participate either in
the preparation of analyses or who interpret such analyses at a policy level

A handbook for management men or

in reaching management decisions.
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THE USE OF COMPUTERS IN BUSINESS ORGANIZATIONS
Frederic G. Withington
Addison- Wesley Publishing Company,
Reading, Mass., 1966, 245 pp., $7.95.

Written for business managers and stu-

dents in management, this book provides concise coverage of every subject
relevant to decisions about the acquisition and use of computers. A glossary
of frequently used terms is included.

CURRENT BASIC SOURCES OF ADP INFORMATION
American Institute of Certified Public
Accountants, Inc., 666 Fifth Ave., New
York, N. Y . 10019, 1966, paperbound,
16 pp., $1.00.

Issued as No. 2 of th e Computer Research Studies, this booklet contains a
selective set of references for those who
do not have extensive ADP training.

MAKING THE COMPUTER WORK FOR MANAGEMENT
American Management Association,
Inc., 135 West 50th St., New Yor k,
N. Y. 10019, 1967, looseleaf, $30.00.
This AMA programmed instruction
course contains the following "units ":

Computer Capability and the Managerial Cycle, What Is a Computer System ?,
Making the Comput er Work for Management and What Can the Computer
System Do for the Operating Manager.
Problems and worksheets are included.

FORTRAN IV SELF - TAUGHT
Mario V. Farina
Prentice -Hall, Inc., Englewood Clifj`s,
N. J. 07632, 1966, paperbound, 426
pp., $6.95.

tion of FORTRAN IV. Most of the
material is sufficiently general, though
a few lessons are oriented to the GE -625

A 40- lesson self - educational introduc-

computer.

PROGRAMMING LANGUAGE —ONE
F. Bates and M. L. Douglas
Prentice -Hall, Inc., Englewood Clifs,
N.J. 07632, 1967, paperbound, 375 pp.,
$5.95.
f

Some of the techniques of using com62

puters are explained along with the implementation of these techniques in the
programming language PL /I. Many
PL/ I programs appear as examples to
illustrate the language and various
points about computing in general.
MANAGEMENTACCOUNTING

OBJECTIVES AND STANDARDS OF PERFORMANCE
IN PRODUCTION MANAGEMENT
Ernest C. Miller
American Management Association,
Inc., 135 West 50th St., New York,
N. Y . 10026, 1967, paperbound, 112
pp., $10.50.

This study, issued as AMA Research

Study 84, describes and illustrates setting and using standards for management performance in the area of production. It is another segment in a continuing study concerned with objectives
and standards in industry.

Readers React
► Active Solicitation
To the Editor:
The Co mmen t column in the February 1967 issue had several interesting ideas. One statement which struck
with particular force was: "The advances in our discipline have always
been conditioned by the demands for
our services."
The accounting department has
been the primary repository of corporate information. By training and
his access to pertinent information,
the management accountant is in the
enviable position of making a dual
service for the company: ( 1 ) the traditional service of financial reporting
and (2) intracompany reports providing timely and meaningful decision making information to the other memOCTOBER1967

bers of the corporate family. It is the
latter area which prompts this letter.
The management accountant has a
highly salable commodity, information. But the time has passed, if it
ever existed, when he could sit back
and wait for demand to advance the
state of the art.
The accountant must actively solicit
business. It is not sufficient to say,
"Here is the report showing your efficiency" to the marketing manager and
then wait for him to ask questions.
The management accountant has to
go out and ask, "What information,
and in what format, do you need to
reach prompt and reasonable decisions in your job ?" This is much
harder and, in some ways, not as
prestigious as waiting, but it is infinitely more profitable to the company.
This method does not cancel the
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need for the first, that of evaluating
the operation, but rather enables the
various departments to use the evaluation for improvement.
Jim G. Connolly
Purchasing Manager
General Office
American Laundry
Machinery Industries
Cincinnati, Ohio

► Capacity- Controlled Costs
To the Editor:
In his article entitled "Overhead
Costs Are Controllable," appearing in
the February 1967 issue, Mr. David
C. Howard does an outstanding job
of clarifying and condensing the longstanding vagueness and sometimes
seemingly intangible character of
overhead costs. Of particular note to
me is his translation of these indirect
expenditures into labor and product
and process relationships, which reminds us that these costs do in fact
emanate from people and processes
and do not "just happen."
I suggest that the term "overhead"
has evolved into a meaningless title
which has only added to its phantom
connotation and might better be retitled "capacity- controlled costs" to
denote the nature and degree of spending discipline which can and should be
exercised by management in this area.
D. J. DiClemente
Manager of Group Service
AMP, Incorporated
Harrisburg, Pa.
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► Math Can Be Easier
To the Editor:
In his letter to the editor (February
1967), Professor William C. Morris
presented a well - illustrated net yield
calculation which applied to Mr. Raymond F. Dacek's article, "Some Tax
Aspects of the Corporate Investment
Portfolio" (September 1966). The
calculation is completed by use of a
simultaneous equation, and reference
is made to "trial and error" as another approach to the same solution.
Both of these methods make a complete solution necessary for each
problem.
I would like to present a third solution, based on percentage proportion
of the figures involved, in which one
solution of the proportion would be
sufficient as long as the rates did not
change.
The problem, as stated in the February issue, assumed a $6,000 net interest return, a Federal tax of 50 %,
and a state tax of 10 %; and each tax
reduces the other.
The $6,000 is composed of three
parts: the state tax, the 50% Federal
tax, and an amount equal to the Federal tax. The deduction of the Federal tax leaves an amount equal to the
Federal tax plus the state tax, to
which the state tax applies. For every
dollar in this amount, there are 10
cents of state tax and 90 cents of net
return (1). The Federal tax applies
after deduction of the state tax, therefore, by proportion the Federal tax
will be 50% of 90% or 45% (2).
The Federal tax has been reduced
by the state tax, therefore the 50%
MANAGEMENTACCOUNTING

(3) can be used as the basis of the
proportion. The state tax would apply

to the 50% (3) and be 5% (10% of
50%).

Taxable interest
Federal tax (50 %)
State tax

(10 %)

$6,000
—
50%
100
— 10

95%
—45%

50% + state tax 50%
—5%

—

(2)
(3)

(2)
Net return

90

Net

45%

(1)

Adding back the first two figures
(45% plus 50 %) equals 95 %, the
connecting link between the dollars

and the proportion.
Proof of proportion: (95 — 5) .50
equals 45 net.

Dollar solution:
$6,000.
63.157885
2,842.10
315.79

equals

95
1 (60 00 - 9 5)
45
5

Taxable interest
Federal tax

50%

$6,000.00
— 2,842.10

State tax

10%

—

3,157.90
315.79

$2,842.11
Dollar proof:
( $6,000 — 315.79) .50 equals $2,842.10 )
The proportion established to solve
this problem will apply to any similar
problem if the tax rates do not change.
When using "simultaneous equations"
or "trial and error," the complete solution is necessary for each problem.
Many accountants have long since
forgotten all they ever knew about
simultaneous equations. This type of
solution might be of interest to those

working with similar problems. It has
proven to be fast and accurate in computing corporate bonuses and also in
the settlement of estates where taxes
simultaneously reduce each other.
John V. Fordon
Assistant Administrative Analyst
California Division of Highways
Sacramento, Calif.
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