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► Growth and Pricing
To the Editor:

advantage accruing to the ROI pricing approach as opposed to return on
sales pricing is in the introduction of
another aspect with ROI, i.e. time.
We would like to know when revenues are to be realized and when
costs are incurred. ROI pricing via
time value arrives at the best answers
toward promoting growth.

In the article, "Pricing Policies and
Methods" (March 1967), by Mr.
Samuel B. Lowell, the author states
that the return on investment method
of pricing is preferable to a return
on sales approach because, in the
R. J. Vales, Jr.
long run, it is profitability measured
Assistant for Finance
as a percentage of capital employed,
Advanced Computing Systems
not increased sales, that promotes
IBM Corporation
growth.
While most emphatically agreeing
F. N. Cohen
with the above conclusion, we do not
Senior Analyst
agree with Mr. Lowell's rationale for
Group Staff Pricing Procedures
arriving at this conclusion. The author
IBM Corporation
states that the advantage attributable
to the ROI method is due to the fact
Menlo Park, Calif.
that total sales are variable while
total capital employed is relatively
fixed. Thus, as sales increase, return ► Practical Incentives
on investment percentage increases at
a faster rate than return on sales and To the Editor:
hence, ROI pricing provides a better
As Mr. John J. Rowlands pointed
pricing posture.
out in his April 1967 article, "ForIt is our belief that while total
mula Elements of Incentive Conassets of a corporation are relatively
tracts," negotiators seem reluctant to
fixed, assets to be relegated to indimove away from the CPFF type of
vidual product programs are variable.
contract. In fact, the tendency of
In most large corporations, the parmany negotiators appears to be toticular product in the research and
ward the security of CPFF contracts
development phase requires such a
which are relatively free from critismall percentage of the corporation's
cism by Government auditors and
investment, that assets can be shunted
away from the performance problems
to or from that product program to
associated with higher fees which may
other programs. Thus, investment in
be earned by contractors under incenthe individual product program being
tive -type contracts. This practical
priced is relatively variable.
(Continued on page 64)
Further, it is our belief that the
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Building and Controlling a Multi- Divisional
Growth Company
By DONALD A. GAUDIO N
that this year (1967)
there will be 100 U.S. corporations
in the Billion Dollar Sales Club with
revenues of $280 billion or 35% of
expected $790 billion GNP. In spite of
stock market declines and tight money
there were a record 2,377 corporate
mergers in 1966, up from a previous
high of 2,125 in 1965.
Although small companies will continue to spawn, few will survive, and
many of those that do will be candidates
for acquisition and merger with larger
companies. New forces in our rapidly
changing, competitive world are too
overwhelming for the single - product,
one -man operation.
A little over a decade ago The
Pfaudler Co. faced up to this problem
and made a critical decision —that decision was to build its own diversified
growth company rather than to sell out
to one of the many that were appearing
on the national scene. Pfaudler was
basically a single - product company,
glassed steel, in the $10 million sales
category. In the year 1966 Ritter PfaudT IS ESTIMATED

ler's profits, after tax, exceeded that $10
million figure.
Our First Long -Range Plan
Pfaudler's first long -range plan was
a sketchy one, but it established three
basic objectives which are still applicable:
1. Greatly expand our research and
product development in our one
product, glassed steel, hoping to
broaden its base of application. In
other words, work hard on internal
development.
2. Take our superior technology in this
basic product around the world. This
would maximize our potential for
this product and set the international
organization pattern for other products.
3. Since we did not have confidence
that we could diversify internally
fast enough with our o wn product
develop ment program, we decided we

would parallel this effort by diversifying through a program of acquisition and merger.
Certain other ground rules were
established around these basic objectives. We knew we had to build a different type of people organization to

DONALD A. GAUDION is President of Ritter Pfaudler
Co rp oratio n, Ro ch este r, N. Y . M r . Gaudion ho ld s an A.B.
degree from the University of Rochester and an M.B .A.
degree from Harvard University Graduate School of
Business.
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develop a diversified company from a
single - product company.. We were convinced of the cliche that the people oriented organization we built would
mean the difference between success
and failure. We started recruiting from
companies like Ford, General Motors,
General Dynamics, General Electric,
du Pont and others who had had experience in the autonomous, decentralized, profit - center type of structure.
We decided we would stick to companies with specialized products, rather
than commodity type products, since
we felt they had the same problems and
opportunities that we had. By banding
together several of these companies we
felt we could have the best of both
worlds —the flexibility, short lines of
communication, tightly knit organization of the small company as well as
the financial strength, depth of management, global organization of the large
company.
About this time, Ritter Corporation
was making this same type of self -analysis and arriving at much the same conclusions. By 1965 we had each moved
from the $10 million sales category to
about the $65 million level.
Although we were no longer single product companies, we had each decided we could not stop there. Because
of the basic similarity of our plans,
people and profitability, we found we
could quickly make the decision to
merge and become a $130 million company. We did so with minimum disruption to both organizations, therefore,
maintaining the earnings momentum
that we had each built up.
Current Organization
Since the Ritter Pfaudler merger, we
have acquired some 13 other companies
to where we now have more than 35
profit centers and over 10,000 employees scattered all over this country
and the world. To indicate our multinational character we usually point out
that 4,200 of these 10,000 employees
live outside the United States.
4

We are in five major fields, all of
which are believed to have above average growth potential: (1) health products (hospital, dental, medical), (2)
equipment for the process industries,
(3) water and waste treatment equipment, (4) laboratory products and (5)
specialty chemicals.
We have adopted a decentralized,
highly autonomous, profit - center form
of organization. At the top we have a
small, central corporate staff covering
the functions of finance and control,
personnel and labor relations, law,
patents, planning and a few other special corporate activities. The major line
activities ( namely, marketing, manufacturing and R & D) are all decentralized, with responsibility for them
residing within each division. Profit
centers have been grouped in this country in generic, industry- oriented groupings and abroad by geographic area,
Europe, Latin America and the Far
East. Even with the area and group
structure, however, the major responsibility for each of the profit centers'
activities lies with the profit center management itself.
What is different in Ritter Pfaudler's
use of this organizational approach?
Certainly many companies follow this
same general principle today. I think
what is different is that relatively few
of them leave as much freedom as we
do at the divisional level.
To illustrate the point, we have one
division which is currently embarked
upon a major product program which
has very little, if any, support in the
corporation. However, within the division there is a strong team pushing this
program and the division itself is committed to it. As long as the division
meets our planning objectives, we believe it is better to leave the division
free to pursue this program than to
mandate its abandonment. We believe
that their enthusiasm and drive may
very well overcome the disadvantages
that we feel to be inherent in the program itself. If the division looked as
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though it might fail to meet our growth
objectives, however, "all hell would
break loose."
Here, then, is a case history of planning and its fulfillment. A little over a
decade ago a small, one - product company analyzed its strengths and weaknesses, set some overall objectives,
spelled out the means by which these
objectives were to be met (which, most
importantly, included the development
of an organization to do all this), and
then constantly reappraised and revised
the plans as the environment changed.
We do not mean to say that a decade
ago we foresaw and planned exactly
what our company is today! My guess
is, if anything, it is better than we
dared to dream. But we believe the
effectiveness of planning is measured
more by the manner in which it stimulates movement toward stated objectives rather than the accuracy of the
forecast.
Now let us look a little more closely
at this planning process and the disciplines it requires as we are applying
them today to the $190 million company that we have become.
Disciplines for Growth
Handling the daily operating routine
that lands on the desk of today's top
and middle manager may be the easiest
part of the job. It may also be the part
that gives the greatest sense of accomplishment—"I dictated replies to twenty six pieces of mail today, talked to six
subordinates and made three decisions
on urgent problems —a good day." But
allowing the routine of maintaining currently established objectives to absorb
all of the hours of the day is not the
way to grow, or even stay alive, in
today's competitive world! Constant
reappraisal of these objectives, or what
I call "thinking and living into the
future," is vital to today's management.
Change must be planned! Future
planning can be as short a span as tomorrow or next year. It may be the
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traditional five years into the future or
it ma y eve n be what we wa nt to look
like in the year 2000. Disciplining yourself to lift out of the routine and look
into the future is difficult because today's problems are demanding immediate attention and tomorrow's will not
appear on your desk until tomorrow.
In our organization we find it desirable to establish a network of disciplines
that force our middle and top management constantly to live into the future.
These "growth disciplines" compete
with the routine, daily operational
problems for at least "equal time." Initially the reaction is "how can I get my
daily work done ?" Over a period of
time these "growth disciplines" become
well understood and are accepted as a
vital tool of management. The monthly
and annual reports and other custodial
accounting reports become obsolete
(and almost uninteresting) the day they
are printed, because the management is
living into the future.
The "planning" activity is thus not
restricted to a planning department or
the office of the president. It is an integral discipline in the daily routine.
This is necessary, because planning
means promptly and aggressively adjusting the whole organization to a
constantly changing environment —as
someone has defined research: "an organized method for keeping you reasonably dissatisfied with what you have."
What are these "growth disciplines "?
In each one we will be looking at the
"quantitative" or numbers aspect but,
even more importantly, at the "qualitative" side which addresses itself to
current strengths and weaknesses, future strategy, etc. — basically how we
expect to make the numbers come true.
The One -Year Plan or Budget
The fall of the year is the time when
the "quantitative" aspect of the one year plan is put together by the financial
organization of each profit center working with their five functional groups—

manufacturing, marketing, R & D, i ndustrial relations and finance. This is
the usual budget program, the techniques of which have been developed
over the years.
The "qualitative" aspect of the planning for the year ahead is a little different. Each of the functional managers
establishes three to five personal goals
for the next year. These goals are individualized to their own areas of operation, must be specific and have
measurable results which are spelled out
at the time the goal is established. As
they are talked through with the head
of the division and as he, in turn, forms
his personal goals, the plan for the divisional strategy for the new year takes
shape.
At the end of that year, each individual must formally record his accomplishments with respect to these personal
goals. Achievement relative to these
goals is the basic determinant for the
annual executive incentive bonus as
well as the individual's regular salary
performance review. Again, this forces
the divisional personnel, as well as corporate management, who go through
the same process, to plan into the new
year not only the numbers but how
they are going to be achieved.
During the year these numbers are
reviewed by the operating committees
at the divisional and corporate levels.
The budget target is not changed during
the year, but each month the divisions
take a new look and calculate an "estimated actual" figure for the remainder
of the year, showing its variance from
budget. The budget program develops
operating relationships which are used
to work out the "estimated actual" figures and to control the variances from
budget as conditions change. The divisional presidents also prepare a brief
monthly operating report explaining
orders, shipments and earnings performance, return on assets employed,
status of new product development,
major internal programs, changes in
competitive climate, price -level changes,

any significant personnel changes, marketing promotions, etc. The summary
numbers that are reviewed in detail
with the Board of Directors monthly
are cents per share and return on assets
employed for each profit center relative
to the one -year plan or budget.
The Five -Year or Long -Range Plan
Our LRP stresses the "qualitative" as
well as "quantitative" aspects. We are
actually more interested in the "qualitative" aspects of the LRP than we are
in the accuracy of the figures. Again,
like the one -year plan, it is a bottoms up development. We want to have as
many people as possible involved in
developing the plans of their own particular divisions, departments and even
sections.
Each division prepares its own plan
on a format developed jointly with our
Corporate LRP Department. These divisional plans are comprehensive documents. They include all of those
qualitative considerations which the
corporate planning group and each of
the divisions feel are vital to future
development. These include market
planning, production and facilities planning, R & D planning, people planning,
organization planning, and financial
planning. The well thought out plans for
each division's future are then defined
in specific quantitative terms to the
greatest degree possible.
Clearly, the corporation's planning
programs must be flexible in order to
accommodate the wide diversity among
our divisions. However, the program
must also provide enough ground rules
and procedural directions for the individual plans to be reviewed consistently
and consolidated into corporate totals.
Beyond the benefits generally credited
to long -range planning, such as forcing
objective self- analysis, establishing new
perspectives and clarifying broad objectives, our long -range planning program
does a number of specific things for the
company which warrant comment. As
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mentioned above, it provides a medium
through which a large number of management people become involved in
the broader aspects of the company's
growth. It tends to force to the surface,
where they can be properly dealt with,
areas of latent disagreement within
management groups which, until they
are out in the open, sap the organization's basic drive. Our long -range planning program is a major communications
device. Being as decentralized as we
are, such a device is essential to ensure
that divisional programs are well understood, challenged and in the end consistent with broad corporate objectives.
Finally, and most importantly, problems are brought to the surface before
they become serious so that action can
be taken on them in advance rather
than after - the-fact, as is so often the
case with the "custodial accounting"
type of report.
Organization— Motivation— Incentives
We could go on describing our control and appraisal procedures, but to
bring this to a conclusion let us briefly
discuss our philosophy of organization
— people— motivation— incentives. As
we have said repeatedly, to constantly
reshape a company to new environmental conditions, the individuals in the
organization must get a thrill out of
dynamic change. They must enjoy "living in the future" through the planning
process as opposed to daily operational
management. They must be able to live
with fluid organization rather than rigid
boxes in pyramids. One of the measures
of a good top manager in such a situation is his ability to manage his organization even though the individuals in
it are communicating with people above,
beside and below him rather than rigidly following the chain of command.
The managers that get ahead in such
an organization must also provide a
hospitable environment for what we
have termed "the constructive maverick." In other words, we must maintain a permissive atmosphere for
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creative, innovative, imaginative people.
They are frequently not organizational
conformists. Yet we cannot tolerate
complete anarchy and the "mavericks"
really have to be outstanding to offset
constructively the organizational disruption they may cause.
How is such an organization motivated? We have the usual, elaborate
wage and salary administration, a wide
range of fringes, stock options, etc.,
and a variety of incentive programs, all
of which are tailored to the individual
as much as possible. But, in a sense,
I look upon these financial payments,
like the custodial accounting reports, as
"after the fact." Hopefully, we are compensating each individual properly for
his relative contribution to this forward
movement. In spite of applying all the
known procedures to this compensation
problem, it is still imperfect and a constant source of worry. It is difficult to
evaluate individual contributions of
people who represent a wide range of
personalities and training, especially in
a diverse organization undergoing constant change.
Although we have many incentive
programs, I am unsure of them as
powerful motivating devices. I just hope
they do not demotivate individuals in
our organization because of the large
element of judgment involved. My viewpoint is substantiated by the behavioral
scientists who report that financial incentives are largely maintenance factors. If the incentives do not measure
up to the individual's level of expectation, they become "dassatisfiers" and
"demotivators." Increases in financial
rewards can remove dissatisfaction but
will not motivate in a positive way.
Then, what does motivate such an
organization? I personally look to the
nonfinancial incentives as more important, particularly as we work higher in
the management structure. This outlook
is in agreement with the latest behavioral science studies which show that the
real motivators are the feeling of recognition, the feeling of opportunity and

the feeling of belonging on a dynamic
team.
Thus, if we make our promotions
properly and pick our managers correctly, they will be motivated more by
such factors as competitive excitement
with the game, self - esteem, intracompany recognition and a sense of accomplishment relative to their objectives.
The direction of our internal control
and operations technique is to develop
and spotlight this type of motivators.
Summary
Growth through merger and acquisition presents a constant challenge to
the organization's established character
as diverse personalities and managerial
styles are melded into the mainstream

of corporate thought. Keeping under
control the stresses that develop has
been termed "the management of conflict." We feel that this is healthy and
prevents the development of complacency and organizational dry rot. Those
that are stimulated by it and can develop a contagious enthusiasm among their
fellow workers move to the top. This,
then, is the prime motivating force.
We are optimistic about world industrial trends. We see no end to the
wants of the people of the world. We
think the type of organization we are
building to meet these wants will not
only adapt itself to these fantastic developments but will be a primary instrument of change itself. In this way we
are planning not just for the year 2000,
but beyond.

An Approach to Management Training:
The Management Matrix
By Irwin M. Jarett'
I s H U M A N N A T U R E to think of solutions to problems in a very narrow
sense. This narrowness inhibits an individual's ability to search for new solutions. In fact, the more contact an
individual has with a particular solution
to a problem, the more difficult it becomes to envisage new solutions. As an
example of "functional narrowness,"
consider the likelihood that a manager
of accounting (the discipline) would use
T

I

} CPA; Manager in the Administrative Services
Division of Arthur Andersen & Co.'s St. Louis
office. Ph.D. degree from Louisiana State
University.

critical path method (the technique) tc
plan (the function) his closing schedule.
The problem is not necessarily depth
of knowledge; it is rather the breadth
of knowledge. But the problem goes
even farther which can perhaps be generalized as follows: the ability to apply
knowledge to specific problems is limited
by the narrow, or disciplinary way in
which most managers view decision making techniques.
The concept which we term the "management matrix" is predicated on the
assumption that decision- making techniques which have traditionally been
MANAGEMENTACCOUNTING

th ou gh t of in rel a ti on to a pa rt ic u l a r
fu nc ti on a l o r disc ipli na ry a r ea c a n be
u sed to sol v e p r o b l e m s in m a n y o f t h e
o t h e r fu n ct i on s a n d disciplines. D u r i n g
t h e p a st fe w y e a r s t h i s c o n c e p t h a s b e e n
of co n si d er a bl e va lu e in m a n a g e m e n t
tra i ning activities. It ha s a lso pr o v e d
u sefu l in desig ni ng m a n a g e m e n t in for ma t io n sy st em s.
T h e b a si c i d e a i s si m p l e . T h e c o n c e p t
m a k e s a d ist in c ti o n a m o n g :
1. Ma na gement disciplines— accounting,
advertising, marketing, etc.
2. Ma na gement
functions — planning,
organizing, staffing, etc.
3. Ma na gement
techniques — critical

pa th method, methods ti me mea su rement, quality control, etc.
T h e t h e si s o f t h e m a n a g e m e n t m a t r i x
is tha t they a r e, o r a t lea st sh o u l d be,
highly int err el a te d. T h e i r int er re la t io nsh ip i s ex pr esse d a s a t hr ee - d im en si on a l
c u b e (or m a t r i x ) , with ea c h d i m e n si o n
r e p r e se n t e d o n o n e a x i s.
A t hr ee - d im en si on a l vi ew o f th e ma na g e m e n t ma tr ix is sh o wn in Ex hi bi t 1.
T h e ho ri zo nt a l pl a n e is of p r i m a r y interest a n d the rec ta ng le fo r m e d wh e r e
the te c hn i qu e ro ws int ersect the fu n c t i o n r o ws r e p r e se n t s t h e a r e a wh e r e sp e cific te ch ni qu es a r e u sed to assist m a n a g e m e n t i n m a k i n g fu n c t i o n a l d e c i si o n s.

THE MANAGEMENT MATRIX

DISCIPLINES
Accounting
Advertising
Marketing
Personnel
Production, etc.

FUNCTIONS
Planning
Organizing
Staffing
Directing
Controlling

TECHNIQUES
Critica l Path Method
Methods T ime Mea su rement
Quality Control, etc.
EXHIBIT 1
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The accounting manager must make
decisions with respect to all the management functions, using the various management techniques. The same applies to
managers in advertising, marketing, personnel, production, etc. If the marketing
manager, for example, were to look at
the matrix for planning techniques, he
would find an area of planning techniques much larger than the area traditionally found in his discipline, cutting
across the entire horizontal row labeled
"planning" and encompassing techniques
often used by the accounting manager,
the production manager, etc.
This relationship between the disciplines and the techniques can be stated
as follows: to be a competent manager,
one should be able to use significantly
more of the management decision making techniques than would normally
be associated with one discipline.
The relationship between functions
and techniques is difficult to recognize
because most managers are products of
a narrow disciplinary approach to education and training. Many managers are
the victims of this disciplinary teaching
and practice. For example, the techniques of scheduling and controlling
production flows may be just as valuable
in scheduling and controlling office procedures. The techniques of budgeting
are valuable to the advertising manager
as well as to the accounting manager.
Furthermore, each technique can be
shown to be applicable to each of the
management functions.
A suggested approach to the use of
the management matrix concept as a
basis for management training is as follows:
1. Read several articles or books that
discuss management in a functional
manner. Develop your own definition
of management that encompass all
the management functions.
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2. Identify as many of the various management decision- making techniques
as you can and place them across
the top of the matrix.
3. Inventory your ability to utilize each
of the techniques in various functional decision - making situations.
4. Develop a plan for filling the gaps
through reading, correspondence
courses, evening schools, etc. Follow
through with the plan.
Conclusion
Managers in all disciplines must make
decisions in the same functional areas;
hence, they should at least be aware of
the techniques that can be profitably
used. Each manager must try to make a
conscious effort to relate the decision making techniques to as many of the
functional decisions as possible each
time a decision is made.
The management matrix consciously
relates decision- making techniques to
functional decision - making areas and to
management disciplines. The value of
the matrix is that it helps the student, as
well as the professional, tear down the
traditional and exceedingly narrow concept of technique utilization.
This approach is of particular significance to the accountant. The accountant's role today is seriously challenged by
the new "systems" discipline. If he is to
continue to play an increasingly important role in providing information for
management decision - making, he must
break from his traditional thinking. If
the accounting manager (or any ot her
manager) were to use the matrix as outlined above, it would provide a more
complete basis for understanding decision- making. More importantly, it
would make information techniques a
very real basis for such decision - making.
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Classifying and Selecting Financial Ratios
By CHARLES D. M ECIM ORE
perhaps the most common technique employed for the
analysis of financial data. Since an almost unlimited number of ratios can be
constructed from financial statements, it
is obvious that some method of classification and selection must be employed
if the best ratios are to be applied.
In classifying ratios to be used for
the analysis of financial statements,
ratios are either presented in a list,
classified by description, or grouped by
the sources of the items utilized in the
ratio computation. Strong authoritative
support is found in the literature for
each of these three methods, with no one
strongly favored.
This paper presents an objective method of applying ratios by illustrating (1)
how ratios may be classified according
to the underlying associations and relationships between the data, and (2) how
the best ratios may then be selected.
Arranging ratios by relationships between variables, a method not found in
the accounting literature, offers greater
possibility than any of the three discussed above because it depicts the
theory underlying financial statement
analysis.
AT I O S A R E

Mathematical Functions
A relationship between two items is
defined as a mathematical function if a
value of the first item corresponds to a
given value of the second item. Using
the customary notation for y is a function of x:
y = f (x)
( Equation 1)
where y is called the dependent variable,
x being the independent variable.
Dividing functions into two classes,
linear and nonlinear, the linear function
is described by a formula for the straight
line:
y = a + bx (Equation 2)
where a and b are constants. All functions not described by the formula for
a straight line are nonlinear.
Mathematical functions of the linear
type have frequently been used in economics and some of the other disciplines
related to accounting. While it is not advocated that mathematical functions are
equally helpful in developing principles
of accounting, it is suggested the relationships between financial data need to
be examined as a basis for gaining an
insight into the operations of a business
enterprise.
Grouping of Ratios by Function
A functional relationship in account-

DR. CHARLES D. MECIMORE, Atlanta Chapter (Piedmont 1963), is Associate Professor of Accounting at the
University of Georgia. Dr. Mecimore received his B.S. degree from Pfeiffer College, M.S. degree from the University
of North Carolina, and the Ph.D. degree from the University
of Alabama.
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ing analysis is different from one in
mathematics in that the functions must
exist and be useful in accounting analysis while their mere existence is both
necessary and sufficient in mathematics.
For instance, a mathematical relationship may prevail between the allowance
for doubtful accounts and accumulated
depreciation accounts; yet, no accounting analysis function is present since the
association is of little interest in the
analysis of financial statements.
All accounting analysis functions may
be expressed as
y - a +b o x ,

x„
+ . . . +b.(Equation
3)

where the problem is to determine the
independent variables which cause a significant decrease in the variation of y. If
an independent variable is related to y in
such a manner, then a function between
the independent variable and y should
be one of the best possible ratios. Although it is not recognized as such, the
concept of accounting analysis functions
is used at the present time in financial
statement analysis.
In present ratio computations, one
variable of a ratio is implicitly assumed
to be the dependent variable and the
other the independent variable. If an association between the two variables is
not assumed to exist, a ratio discloses
little relevant information. Since the
ultimate evaluation of the degree of significance of association between variables is subjective, the mere existence of
an association does not prove importance. Lack of association, however,
would be a prima -facie case against utilization of a variable. To properly investigate the degree of association between
variables, that is, to apply the concept
of the accounting analysis function to a
study of financial data, ratios must be
classified by relationships with a dependent variable selected for each class.
Continuing success of a profit- oriented
business enterprise requires the existence
12

of at least three relationships —the safety, structure and efficiency relationships.
Each is present in a business regardless
of the nature of the activity and all are
found in most financial statement analyses. Of course, the relative importance of
each changes with the type of business
activity and with time inasmuch as different business activities require different
allocations of resources to obtain maximum success.
The safety relationship refers to the
relative liquidity and thus indicates the
ability of a company to meet its current
obligations as they become due. Any
business enterprise requires a certain
amount of liquid assets. Amounts of
liquid assets over the minimum needed
may be said to contribute to the margin
of safety afforded short -term creditors.
A margin of safety is desirable to adequately protect the short -term creditors;
however, it should not be excessive since
any surplus funds may impair the earning potential of the firm by not being
utilized. Inasmuch as the safety relationship is primarily concerned with the
composition of liquidity items, additional measures are needed of the composition of all items.
The structure relationship is a measure of the composition of the asset,
liability and equity structure of a company. Indicating the company's ability
to withstand adverse business conditions
or to compete actively with competitors,
the association is concerned with the
long -run rather than the short -run planning. For the most successful operation
of a business enterprise, the relationship
between available resources and debts
must be in proper proportion over a
period of time. Although adequacy of
structure is important, it is not sufficient
by itself since effectiveness of utilization
of the available resources must also be
considered. For this, an efficiency classification is necessary.
The efficiency relationship indicates
the effectiveness with which the earning
potential of the firm is utilized. Depending on both the assets at the disposal of
MANAGEMENTACCOUNTING

management and the ability of management to use the assets efficiently, the
associations must be analyzed cautiously.
There is no way to determine which of
the two factors have the most influence
over the short run. Over the long run,
however, the ability of management
should predominate, for management
should be able to replace the existing assets with those most desirable for their
own use.
The classification of variables is only
the first step toward financial statements
analysis; to poperly evaluate financial
items, ratios must be selected for each
group in such a way as to best disclose
the degree of association between the
variables within each general relationship. The stepwise regression method is
one technique for choosing such a group
or list of ratios. Since the stepwise regression technique is a specific method
employed for the development of multiple regression equations, a brief discussion of regression analysis is presented
as an introduction to the stepwise method.

Multiple Regression Calculations
In the usual multiple regression calculations the variables are intuitively
ranked by order of importance and then
the equation is determined by using
these ordered variables. Thus, the variable considered the most important is
given the greatest weight in the calculations and the variable ranked the least
important is given the smallest weight.
The weakness of this method is the
ordering of the variables. Contingent as
it is on the skill and due care of the individual performing the calculations, the
ranking would have a tendency to vary
among individuals; therefore, the multiple regression coefficient, one of the
products of multiple regression equation,
may assume various values depending on
the order in which the variables are
entered into the determination of the
equation.
For example, consider the data in the
table below and assume that the variables have been ranked by what is
believed to be the degree of importance
of each:

Table I
Selected Financial Data

(Thousands of Dollars)
Variable

Year

X,

19Z0
19Y9
19Y8
19Y7
19Y6
19Y5
19Y4
19Y3
19Y2
19Y1
19Y0
19X9
19X8
19X7
19X6
19X5
19X4
19X3
19X2
19X1

4,667,070
4,549,476
4,243,609
4,054,636
3,843,427
3,567,319
3,430,019
3,240,571
2,872,271
2,160,822
1,969,051
1,765,748
1,627,278
1,511,620
1,344,357
1,215,891
1,191,003
929,168
722,319
652,811
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XQ
352,443
359,813
334,032
326,682
313,569
287,220
307,526
377,867
309,240
198,593
171,684
177,282
170,055
153,487
142,386
146,195
144,713
113,928
88,508
73,704

X,
890,761
937,972
826,460
764,820
795,222
756,446
800,327
898,347
820,328
632,356
604,709
549,384
538,762
519,541
446,028
383,320
423,275
394,580
251,504
217,591

X,
3,590,781
3,409,759
3,212,797
3,092,363
2,859,676
2,631,510
2,441,297
2,190,299
1,908,120
1,528,466
1,364,342
1,216,364
1,088,516
922,079
898,329
832,571
765,728
534,588
470,815
435,220
13

Solving for the multiple regression
equation and subsequently for the multiple regression coefficient, R is equal to
.99976. However, if the variables are
arranged in the order X, , X 4, X 3, X 2,
then R becomes .99985. While the difference is not large in this example because of the high degree of correlation
between the variables and the small
number of variables used, in other situations the difference may become more
critical.
When the ste p wise re g re ssio n m e t h o d
is employed, the variables are automatically and objectively ranked by degree of
importance; thus, any possible bias of an
individual is excluded from influencing
the order of the variables. In the stepwise regression technique, the variables
are ranked by the reduction in the unexplained variation which may be attributed to each of the independent
variables. The variable that is responsible
for the greatest reduction is ranked first
while the variable causing the least reduction is placed last. A brief example
of what is meant by explained and unexplained variation may clarify the significance of this method of ordering.
Referring to Exhibit 1, the difference
between the mean of the data and points
on the line as determined by the regression equation constitutes the explained
variation. The difference between the
points on the line and the actual data
is the unexplained variation. Obviously,

y

Illustration of Variation

y = a +bx
y

Mean
Explained
Variation
Unexplained
Variation

0

X

EXHIBIT 1
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the sum of the explained and unexplained variation is equal to the total
variation. Since the objective of multiple
regression analysis is to select variables
in such a manner as to maximize the
explained variation and minimize the
unexplained variation, this goal may be
used to objectively select the order in
which the independent variables are entered into the calculations.
The stepwise regression method may
now be illustrated by the use of the four
variables presented in Table 1. As an aid
to understanding the following discussion, the correlation coefficients between
the three independent variables and the
dependent variable are given below:
CORRELATION COEFFICIENTS
Dependent Variable
X,
Independent Variables

X2
.95801

Xs
.94072

X1
.99751

When the stepwise method is applied,
the variable best explaining the variation
in X, is entered first into the equation.'
Since the variable X 4 has the highest
simple correlation coefficient with respect to X,, it is selected as the most
important variable. The next variable to
be entered into the equation is that one
which, when combined with X 4, would
best explain the variation in X,. This is
not X 2 but X3.
Inasmuch as the independent variables are not truly independent but have
some degree of interdependence, the less
the duplication in the variables, the
higher the multiple regression coefficient. Calculating the correlation coefficient between X 2 an d X 4, a n d X 3 and
X 4, we find these to be .93006 and
.91650 respectively. Thus, since there is
less duplication between X3 and X 4 than
X 2 and X 4, X 3 is entered into the equation second.
'The stenwise regression method is presented in
a flow chart by Anthony Ralston and Herbert
S. Wilf, Mathematical Methods for Digital
Computers, John Wiley and Sons, Inc., New

York, 1962, Chapter 17.
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The process or procedure described
above is illustrated by Exhibit 2, where
the combination of Xl, X4 produces the
hig he st cor re la ti on in the fir st ste p; the

grouping Xl, X4, Xs in the second step;
and the ordering X l, X4, X3, X2 produces the highest multiple regression
coefficient. Of course, the higher the
multiple regression coefficient, the lower
the unexplained variation.
Several steps are required in solving
for the stepwise regression equation in
this manner, each step being represented
by an equation. The completed series of
eq u a t i o n s o r st e p s m a y b e wr i t t e n :

Using the data in Table 1 and solving
for the equations:
Step 1. y = 220846 + 1.27X4
Step 2. y = —70085 + 1.08X. + 1.02Xa
Step 3, y = — 4 3 4 7 6 + I . M . + . 6 4 X,
+ 1.17X,

Note that the information provided at
each of the intermediate steps may be
just as valuable as the final answer. For
example, at each intermediate stage one
may ask whether the addition of another
variable would add significantly to the
information already possessed. Various
statistical tests may be used in answering this, perhaps the most important one
being the F ratio test. In this test, the
Stepwise Regression Method

Step 2

Step 3
x l x4 x 3 1 x l

I

Ixl• x/.
T

ix

1

x

2

x4 x

x
3

2

xl , x 4 ' X 2

i

x3

I

I

I

i

Note:
The graph is derived from a similar one found in
Harold W. Watts, "The Teat -O -Gram, A pedagogical
and Pr e s e n t t o na l D e v i c e , " The American S t a t i s t i c i a n ,
Oc t o be r 19 6 5 , p p . 22 -28.

EXHIBIT 2
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where N is the total number of variables.

Step 1. 3595.18
Step 2. 126.85
Step 3.
14.58

Comparing the above ratios with one
taken from a prepared table of F ratios,
we find that each variable adds significantly to the reduction in the unexplained variation. For the problem
above, the F ratio selected from the
prepared table is 4.49 at an .05 level of
significance. Any ratio greater than this
in absolute magnitude may be considered to be statistically significant. If the
addition of another variable would reduce the F ratio below 4.49, the additional variable may be considered to be
nonsignificant from a statistical viewpoint.
Using Stepwise Regression Equations in
Selecting Best Ratios

I
xl'

Explained variation
Unexplained variation
N -2
(Equa tion 4 )

is:

Step 3. y = a" + b. "X. + bs X, + b:X2

Step 1

F ratio =

The F ratio for each of the steps above

Step 1. y = a + b . X.
Step 2. y = a ' + b.'X. + b s X a

R

variation explained by each additional
variable is calculated as a percentage of
the unexplained variation. These percentages may then be compared with
those found in prepared tables to determine the significance of each. The equation used in the calculation may be
stated as:

To illustrate how the technique may
be utilized to select the best possible
ratios, two companies are chosen, Gulf
Oil and Eastman Kodak. Financial data
for the years 1945 -1964 for the two
companies are collected for each of the
following variables:
Indepe ndent va ria b les 1. Current lia bilities (CL)
2. Cu rrent a ssets (CA)
3. Net profit before ta xes (NPBT )
4. Inventory (I)
5. Total lia bilities (T L)
6. Net sa les (NS)
7. Accou nts receivable (AR)
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Assuming that the above list of variables contains the most important ones,
financial ratios are now calculated using
each of the dependent variables as the
denominator and all the remaining variables as the numerator. This results in
twelve ratios for each relationship. The
list of twelve possible ratios provides the
variables from which the most important
ones are chosen.
After choosing the twelve possible
ratios for each classification, the stepwise regression technique is applied to
determine the regression equation for
each relationship. From the information
contained in each regression equation,
the following ratios may be considered
to be the ones that best explain the total
variation found in the dependent variables for each group:

8. Fixed assets (FA)
9. Net working capital (NWC)

10. Long -term liabilities (LTL)
Dependent variables 1. Safety relationship --cash and marketable securities (C)
2. Structure relationship — total assets
(TA)
3. Efficiency relationship — net worth
(NW)

From an examination of the above
listing, it is obvious that other variables
may be included. This is an area where
the judgment of the analyst becomes the
most important factor, for the stepwise
regression technique merely allows one
to rank those variables that have previously been selected by some other method. If the variables are initially chosen
in a haphazard manner, the results will
be equally haphazard.

Table 2
BEST RATIOS FOR EACH CLASSIFICATION
Compa ny
Gu lf Oil

Eastman Ko dak

Safety Classification

F Ratio

Best Ratios

F Ratio

Best Ratios

Step 1

53.62

LTL /C

26.62
9.39

I/C
AR /C

2
Structure Classification
Step 1
2
3
4

134.23
17.28
54.00
11.17

TL/TA
AR/TA
NS /TA
LTL/TA

30.94
9.61

I /TA
NPBT /TA

89.57
17.28
89.10

TL/NW
AR/NW
NS /NW

40.89
8.59
5.79

I /NW
NWC /NW
NPBT /NW

Efficiency Classification
Step 1
2
3

None of the financial ratios in the
above table has an F level less than 4.49.
Since all ratios with an F level below
4.49 may be considered to be nonsignificant from a statistical viewpoint, the
computer program used to apply the
stepwise regression technique was de16

signed to ignore such variables in determining the regression equation.
Two features of the above listing are
of interest to the analyst. One involves
selection while the other is concerned
with the weighting of ratios by the degree of significance displayed by each.
MANAGEMENTACCOUNTING

Perhaps the most important feature is
the indication that both the number of
best financial ratios and particular ratios
themselves vary from company to company. This would suggest that rather
than take a particular ratio or list of
ratios and tr y to apply it to all companies, perhaps one would have better
potential information if the financial
ratios to be used were selected depending on the company(s) under consideration.
At the present time, this objective is
partially accomplished by having special
lists or groups of ratios to apply to firms
within an industry. For example, the
same list of ratios may not be utilized to
analyze both firms within the public
utility industry and those within the steel
industry.
When a group of ratios is applied
against companies within an industry,
there is always the danger that bias may
have contributed significantly to the
selection of a ratio or group of ratios.
The adoption of the stepwise regression
technique would minimize the possibility
of such bias and may encourage adoption of particular groups of ratios for
particular industries. This in turn would
lead to greater consistency and comparability in much of the published
financial data by creating a demand for
particular types of data.
Another feature of Table 2 is the computation of the F ratio for each step.
This information allows the financial
analyst to rank or weigh ratios by the
degree of predictive ability possessed by
each. Obviously, some ratios are better
predictors of relationships than others.
In the traditional methods of financial
analysis, all ratios are assumed to have
the same degree of predictive ability. No
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attempt is usually made to rank or list
ratios by degree of importance although
many ratios have gained more prominence than others because of the interest
shown by special groups, availability of
published data, or other reasons. An example of such a situation is the widespread adoption of the current ratio.
The stepwise regression technique
automatically provides a weighting to be
used in conjunction with the ratios themselves. Referring again to Table 2, the
TL /TA ratio for the Gulf Oil Company
may be considered to be more significant
as a predictor than the LTL /TA ratio.
Likewise, for the Eastman Kodak Company the I /TA ratio is the most important predictor of structural relationships.
Limitations
It should be emphasized that the stepwise regression technique itself does not
explain the cause and effect of the underlying trends of the financial data.
Ratios themselves only indicate areas
that require close scrutiny. Any conclusion with respect to underlying trends
and associations between financial data
is a subjective factor and depends on
the skill and due care of the analyst.
Such skill and due care is not subject to
quantification and was not considered
in this paper.
The stepwise regression technique
does eliminate superfluous ratios and
those ratios that are not statistically significant in indicating the underlying
trends and associations between financial data. This would allow an analyst
to concentrate his energies in an area
where training is the most important
factor —that of analysis itself.
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Some Problems of Accounting
as a Communication System
By G eorg e D. W el ch *
not received when the transmission is
the phrase "five dollars." It is quite certain that no receiver would think of 25
gallons of gas, for the days of 20¢ per
gallon for gasoline is history.
The point is that when individuals
hear or see a monetary amount they
tend to think in terms of their most
recent monetary experience. Accountants, then, must acknowledge the possibility of a breakdown in our communication system when reports are cost
oriented.
Another critical fact about receivers
is that they are individuals not averages.
As individuals they often see only what
they want or are conditioned to see, be
it good or bad, derogatory or complimentary. The receiver recreates from
the signal given to him an image which
is much of his own creation.
These are the two areas of difficulty
at the point of reception for successful
accounting communication. The first is
a function of a generally accepted accounting practice and as such is a diffiThe Receiver
If the word "fire" is shouted to a culty which is strictly the creature of
gathering in a building, there is very accounting. The second is not a fault of
little doubt that the message will be re- accounting but is a difficulty which
ceived and a prompt response devel- accountants must meet with all of their
oped. However, if the phrase "five dol- skills.
lars" is expressed, there is a wide range
of images which the receiver might con- The Vehicle
The basic vehicle for conveying acjure. He ma y envision a steak dinner,
or 15 gallons of gasoline, or five mar- counting information is the accounting
tinis, or other items in quantities that report. There are three identifiable elefive dollars can buy. It is much easier ments which are inherent to an acto speculate about the images that are counting report:
1. The system, that is the mechanics of
*C.P.A.; Associate Professor, Drake University,
developing the information.
Des Moines, Iowa. Holds B.B.A. and M.B.A.
2. The accounting principles and pracdegrees from the University of Miami and a
tices which shape the information
D.B.A. from Indiana University.

the basic functions of accounting is to provide and convey
economic and financial information.
The purpose of the following comments
is to examine some critical problems of
accounting in its role as communicator
of such data through the use of a simple
communication model.
Such a model consists of three elements; the first of which is the transmitter. For the transmission of accounting
data the transmitter is the accountant.
The second element is the vehicle. The
vehicle for the accountant is the accounting report. The third element is
the receiver. Any user of accounting
and financial reports constitutes the receiver of our model.
With this framework it is possible to
look at the three elements and identify
and examine the pertinent areas of the
model. For purposes of emphasis, the
elements will be discussed in reversed
order.

O
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and provide the accounting dimension to the raw data.
3. The language and terminology, i.e.,
the narrative, which amplifies, clarifies and augments the message of the
report.
The system that ordinarily develops
the information for the accounting report is double -entry bookkeeping. It
might be suggested that a major criticism of double -entry as a p art of the
communication model is that it has been
too good, too perfect and precise. The
impression of precision has been allowed to carry over to the accounting
reports, assigning to them by inference
an attribute they do not possess. Accountants have tended to over -rely upon
bookkeeping data, sometimes referred
to as accounting data, to the exclusion
of data from other systems.
Examples of this condition can be
found throughout accounting. The horror of t he elementary cost accounting
class when it is suggested that under
certain conditions a cost system can
exist outside the protective umbrella of
the double entry bookkeeping system
is one such example.
Thus it would appear that the double entry bookkeeping system is both a
blessing and a hazard. It is a blessing
because of its many attributes as a
source of raw material for the accounting communication function. It is a
hazard when it is allowed to become
the focus and image of accounting.
Accounting principles and practices
are the second inherent element within
the making of accounting reports. These
were described as the means for shaping
the raw data and providing the accounting dimension. At this point any discussion of accounting principles or
practices may be interpreted as being
redundant. However, there are some
observations that are pertinent within
the context of the model that is being
examined.
In reference to accounting principles
accountants find themselves in a very
FEBRUARY1968

peculiar situation. We speak of and are
able to identify an individual "generally
accepted accounting principle," at least
in practice. The standard independent
auditor's certificate testifies to this fact.
Yet there is no general acceptance for
a definition of accounting principles,
that is, the aggregate concept.
Thus any discussion of accounting
"principles" is extremely difficult. Since
there is still no adequate definition, it is
easier to offer examples in lieu of a
definition. Such practices as historical
cost, realization and matching, consistency and, in a more specific vein, lower
of cost or market, cost, Lifo, Fifo,
straight line amortization, installment
method and the many others are tools
that are available to the accountant.
With these tools he refines and handles
the bookkeeping data. The question,
then, is how well do these serve the
purpose of the communication model?
In seeking an answer to this question
two approaches can be employed. First
each practice and principle can be examined individually. Such examinations
are not completely without merit and
do, in fact, constitute much of what is
called accounting theory. However, this
approach does not shed any light on
accounting principles and practices, and
their role in the accounting communication model. Only by looking at the aggregate of practices does their major
difficulty as part of the model become
apparent. That difficulty involves the
materially different information that can
be conveyed by the selection of one
practice instead of another, both of
which are generally accepted.
The third critical element inherent in
accounting reports is the narrative, the
language and terminology. A distinction
must be made at this point between language and terminology in a technical
sense, and language and terminology in
the context of the communication model.
The former needs to be absolutely
correct in connotation. Technical terminology and language is devised for
conversation among professional peers.
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The need is to be precise and correct,
there is no need to assume, or even to
allow, that the receiver is any less proficient in the knowledge of the art than
is the transmitter.
In the general model which is being
examined here there is no such assumption. The receiver is defined as any user
of accounting information, and terminology is described as that which amplifies, clarifies and augments.
Language and terminology in this
sense creates a dilemma for the accountant. On one hand he can couch his
reports in the jargon of t he trade, be
technical and precise but lose his communication to many of his receivers.
The alternative is to loosen his language
and create for himself the possibility of
all sorts of professional difficulties.
In summary, the vehicle used in accounting communications has three critical problems, one in each of its three
basic areas. First is the tendency to limit
the source of raw material for accounting reports to the double -entry bookkeeping system; the second is the muddle
concerning accounting principles; and
the third is the language and terminology
barrier to effective communication.

attack on the terminology barrier and
any other break down in the communication model must be solved by the profession, that is by the accountant. In
addition, in the context of the model as
it now exists, it is the transmitter who
must find ways to utilize the model and
make the transmission as articulate to
the receiver as possible.
Improving the model as well as just
using the model requires a creative attitude. The accountant who is nothing
more than a technician, who uses "what
is" with blind obedience and slavish
consistency, adds nothing to the profession. He becomes part of the system
rather than its master.

Summary
In the current condition of the communication model, the accountant must
use the model as it is, recognizing, however, the areas of possible communication breakdown. Such an awareness
must be used to minimize the possibility
of the transmission of false or fuzzy
signals. In addition the professional accountant must be the means for developing improvements to the model.
The vehicle of the model includes all
accounting reports. Three areas of difficulty exist in this element. They are:
The Transmitter
The tendency to limit the source of
The final element in the model is the
data to double -entry bookkeeping.
transmitter, that is the accountant.
The lack of an adequate definition of
Here, of course, is the key to the whole
principles.
model and to those problems found in
The barrier of terminology.
the vehicle.
The final element of the model is the
The accountant's training, knowledge,
attitude, ambition, and all those other receiver which can be described as all
characteristics he develops as an indi- users of accounting reports. Such a
vidual and as a professional are con- definition emphasizes the fact that the
tributed to the profession. The develop- receivers may consist of diverse indiment and utilization of raw material viduals and that this diversity may cause
from sources other than double entry; the death of effective accounting comthe solution of the principle issue; the munication.
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Asset Base for Performance Evaluation
B y VICTOR J . STAF F O RD
Return on Investment
(ROI) has achieved unqualified recognition as a means for appraising investment proposals. Even more recently
this same tool has been adopted by many
companies to help evaluate management
performance. Yet, despite this widespread us e of ROI, there still remains
much controversy about the data which
ought be used in this index. While in this
respect both the numerator (earnings)
and the denominator (the asset base)
have been in the firing line, the latter
appears to be more deserving of our
attention because the use of a wrong
base inevitably encourages undesirable
behavior and, or, leads to misevaluation
of management.
We are concerned here only with the
choice of the asset base for performance
evaluation. Many of the remarks in this
paper are valid only when interpreted in
this sense.
N RECEIPT YEARs

Criteria of Good Asset Base
Now having clearly established the
manner in which this asset base will be
used we can establish the two general
criteria which the asset base must meet.
First, the asset base should consist
only of assets over which the individual

has control. For it is both futile and
frustrating to hold a manager responsible for the behavior of variables over
which he has no control.
Second, the asset base chosen should
motivate management always to act only
in the best interests of t he compan y's
stockholders, and should indeed encourage such behavior.
Asset Base vs. Equity Base
In appraising management performance we are concerned with the use
which management makes of the total
resources over which it has control. On
this reasoning, to appraise management
on its use of equity funds is to appraise
it on the use of but a part of the total
resources at its disposal if the company
is leveraged.
Consequently, other things being
equal, the use of an equity base erroneously implies that the management of a
leveraged company is more efficient than
that of a non - leveraged company. It is
felt, therefore, that an asset base is preferable to an equity base.
The objective here is to appraise management performance rather than the
company's performance. So rather than
using an equity base which shall highlight return on stockholder's equity, it is
proposed that management should be

VICTOR J. STAFFORD is presently employed in Fine
Wool Fabrics Ltd., Wexford, Ireland. Mr. Stafford holds a
Bachelor of Commerce degree from the University College,
Dublin, Ireland, and an M.B.A. degree from the Graduate
School of Business, Stanford, Calif.
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valued, and secondly, how should they
be valued?
The asset base should not be derived
from the value of assets at one point in
time but should rather represent an
average of, say, the balances at the end
of the four most recent quarters.
The question of how even certain
current assets should be valued is also
a point on which there is less than
unanimous agreement, particularly with
respect to inventory valuation. Absorption inventory costing would lead one
to the erroneous conclusion that the
unit of production at the end of period
Current Assets
Two separate and distinct questions 2 is worth less than the units on hand at
are involved in the choice of the valua- the end of period 1 (see Table A) ,
tion figure to be placed on current as- simply because the fixed costs have been
sets. First, when should the assets be allocated over more units in period 2.

accountable for the total controllable assets at its disposal less any non - interest
bearing liabilities.
This base most accurately reflects the
resources at management's disposal.
Moreover, it's use motivates management to act in the best interests of the
company's stockholders. It is for this
latter reason that we delete non - interest
bearing liabilities. For management
should be motivated to use these interest free sources of finance and postpone as
long as possible the related payments.

TABLE A

2
200
$200
$200
50

Inventory value:
Direct costing
Absorption costing

50
$150

50
$100

For the same reason inventories should
not be carried at actual costs. Rather,
all inventories should be carried in the
asset base at standard direct cost, so as
to ensure that period costs are charged
to the period in which they are incurred.
Further, this method of valuing inventory more accurately reflects management performance insofar as it recognizes income at the point of sale rather
than at the point of production.
In adopting this approach one also
discourages management from building
up excessive inventories when such activity is not in the best interests of the
company. On the other hand, absorption
costing encourages such behavior which
may lead to disastrous results for the
company.
Finally, these inventories should be
val ued on a FIF O r ath er tha n a LIFO
22

$

1
100
$100
$200
50
$

Period
Number of units produced
Total variable cost
Total fixed cost
End of period inventory (units)

basis. The FIFO method gives a more
realistic approximation of the amount
of money tied up in inventory and also
minimizes profit fluctuations due to price
level changes especially in periods where
sales exceed purchases. Besides, in periods of rising prices, the use of LIFO
would tend to discourage the sale of
low -cost inventories, which would have
to be replaced at current prices, because
this would tend to increase the asset
base.
Fixed Assets
The choice of the correct fixed asset
base brings us into the area which has
aroused most controversy and difference
of opinion. The valuation of fixed assets
( 1 ) at gross book value, (2) at net book
value, and (3) at market value, in turn,
have been put forward by various people
as the most desirable forms for repreMANAGEMENTACCOUNTING

senting fixed assets in the asset base for
performance evaluation.
To justify the choice of any one method of valuing fixed assets for performance evaluation it would appear that
one must be able to demonstrate that by
using this criterion, decentralized management, acting in its own interests,
shall also always be acting in the best
interests of the company as a whole.
And to reject any other method for
valuing fixed assets, one must be able to
show that these methods fail to meet
this criterion under all circumstances.
Following this reasoning we propose
that the fixed assets should be valued at
their current market value.
If gross book value is used, situations
may arise where management is encouraged, against the best interests of
the company, to dispose of an asset. For
instance, a division may have a machine
which cost $1000 which now, having
been fully depreciated, stands in the

Asset base
Operating profit
Cost of capital
Residual income
In fact, market value is the only
valuation of fixed assets which in all
cases motivates decentralized management to make decisions in the best interests of the company. Further, market
value gives a more correct basis for
intertemporal or interdivisional comparisons insofar as it provides a built -in
mechanism for adjustment for price
level changes. Market value also has the
added advantage of yielding an asset
base consisting entirely of current dollars. In this age of creeping inflation,
this is, of course, of particular importance to companies that have any relatively old assets.
The use of market value is subject to
a criticism, namely, that the use of this
base leads to the erroneous conclusion
that, other things being equal, management has become more efficient as the
FEBRUARY1968

books at zero. It is further assumed that
the asset market value is zero and that
the division's, and the company's, cost
of capital is 6 %. Under these circumstances, if the machine is earning less
than $60 per year (i.e., less than 6% ) ,
the manager will be encouraged to dispose of this asset even though it is
obviously in the company's interests
that this machine be kept so long as it is
earning any money for the company.
The use of net assets, in turn, would
encourage wrong decisions concerning
the replacement of assets. For instance,
a manager who has an asset with a net
book value of zero and market value of
$100 which earns $6 per year, will be
motivated, against the best interests of
the company, to hold this asset rather
than sell it for $100 and buy another
machine for $100 which shall earn $8.
For by so doing, the manager would
reduce his residual income from $6 to
$2., viz.
Don't Buy
Asset
0

$6
6%
$6

Buy
Asset

$100
$ 8
6%
$ 2

asset base is reduced by the depreciation
charge each year (see Exhibit 1). However, since investment in assets is being
undertaken on a relatively continuous
basis in most companies, this distortion
is probably insignificant. In any case, no
other method of valuation can better
circumvent this program and at the
same time not encourage decentralized
management to make erroneous investment and replacement decisions. The use
of market value is, therefore, the least
inadequate alternative.
One real problem is the cost of determining market values. The advocates of
market value argue that even a good
guess yields better results than can be
obtained from using any other method
of valuation.
The only viable alternative —and this
is appropriate only where the personnel
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3

4
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Year

1

Cost of assets
Accumulated
depreciation
Assets, net of
depreciation

$500,000

$500,000

$500,000

$500,000

$500,000

1O0,nO0

200,000

300,000

400,000

500,000

400,000

300,000

200 1 000

100 3 000

0

Revenue
Expenses other than
depreciation

200,000

200,000

200,000

200,000

200,000

84,500

84,500

84,500

84,500

84,500

Depreciation

100,000

100,000

100,000

100,000

100,000

15,500

15,500

15,500

15,500

15,500

3.1%

3.12

3.1%

3.1%

3.1%

3.1%

3.9%

5.2%

7.8%

15.52

Net income
Rate of return
on gross investment
Rate of return on
net investment at
beginning of year

EXHIBIT 1

put their funds to use in the company
only i f the y can earn a return greater
than the company's cost of capital, or
failing that, (2) to redistribute such
funds to the stockholders who by definition -since the company's cost of
capital is equal to their opportunity cost
-can invest such funds elsewhere more
profitably. However, let us stress again,
that gross cost ought be used only where
the personnel being evaluated have not
got final authority in the disposal and
purchase of fixed assets. Where they do
have such authority, market value is the
only acceptable base.
As with current assets, it would seem
desirable to appraise management not
on its use of fixed assets at its disposal
Assets at the beginning of
at the end of the year, but rather on its
the year
use of those assets which were at its
Gross investment in
$200,000 disposal during the year. Thus, it is
plant assets
proposed that an average of t he fixed
Assets at the end of the year
Assets retained by depreciation $ 50,000 assets be taken to evaluate management.
Gross investment in plant assets 200,000
Total assets
$250,000 Summary
An equity base, rather than an asset
It can be argued that the depreciation
base, has been rejected because the
charge, if retained in the business, must
also be expected to earn a rate of return. former creates a bias whereby the manFurthermore, by increasing the asset agement of a leveraged company would
base, management is motivated (1) to ipso fa c to , other things being equal,

being evaluated have not got final authority with respect to the purchase or
disposal of fixed assets -is the use of
gross book value. Under this proposal
the fixed asset is carried in the asset base
at its gross cost until it is disposed of.
At the same time a depreciation charge
is made in the income statement, but
only to the point where the accumulated
depreciation equals the cost of the asset.
One of the arguments against the use
of gross fixed assets is that this involves
double counting. The issue is whether
the total assets have increased or not.
Thus, assuming all profits are distributed in the form of dividends, the following would result:
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erroneously appear to be more efficient
than the management of a non - leveraged
company. Insofar as it is being evaluated
in terms of the size of the residual income which it generates, management
will be motivated to record as high a
profit as possible at the end of each
year. Regarding the performance evaluation, the following proposals have been
made:
—Cash and accounts receivable should
be included at their actual value.
— Inventories should be valued on a
FIFO and direct costing basis.
—Fixed assets should be taken at market
value except where the personnel be-

ing evaluated cannot alter the volume
of investment, in which case the gross
cost of fixed assets is acceptable for
the asset base.
—All non - interest bearing liabilities
should be deducted before arriving at
the figure which shall be used as the
asset base.
—All assets and non - interest bearing liabilities should be taken into the asset
base at some average which clearly
reflects the volume of assets which
were at management's disposal during
the year.
—Only those assets which are controlled
by the personnel being evaluated
should be included in this asset base.

Valuing Period Costs in Inventory
Under Direct Costing
B y J a me s E. R h o d e s *
T H E conversion of standards
from full absorption costing to
direct costing, it becomes necessary to
develop a method of determining period
costs allocable to inventory which reasonably measures the amount of such
costs to be deferred and which is acceptable for tax purposes. It is also necessary
that a procedure be established which
can be computed rapidly in order to
avoid unnecessary delays in closing. This
need not be an insurmountable task if
the following conditions exist:

W
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1. Direct cost standards are revised annually.
2. Inventory turnover is relatively high,
approaching six times per year or
better.
Chap ter 1965. Co st Ana lyst,
Sylvania Electric Pro duc ts, Inc., Wa rre n , Pa.
B.S. degree from Pennsylvania State University, Univ ersity Pa rk , Pa.

*Jamestown
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3. Standard direct cost valuation of
work -in- process and finished goods
inventory is considered to be in the
same relation (relative to material,
labor and burden) as the standard
direct cost of production.
4. Equalization reserves are used to
level major elements of period costs
to eliminate wide fluctuations in such
costs on a month to month basis.
Compatible with the handling of
period costs under full absorption standards, only those costs chargeable to the
manufacturing operation should be considered. Included in period costs for
inventory valuation purposes should be
all plant costs such as overhead labor,
overtime and premium, manufacturing
expenses, trucking and warehousing
costs, and any service costs normally
associated with the manufacturing function but performed centrally at the
division level. It is advisable and proper
Y5

Ending Invento ries at Standa rd Direct Cost
Work-in- process
$3,000
60%
2,000
40%
Finished goods

Total

$5,000

100%

Cost of Production at Standard Direct Cost
$4,000
Current month
4,500
Previous month
Period Costs

Current month
Previous month

$ 925
950

DEFERRED PERIOD COST CALCULATION
Current inventory $5,000
Less: Current cost of
4,000
prod.
Balance
$1,000

Y6

=

$1,000
22.2%

22.2% x $950

$

-

$

Cost of production $4,500
from previous
month
925
100% x $925
Total deferred
cost
Work -in- process
Finished goods

211

$1,136
681.6 60%
454.4 40%
$1,136 100%
$

Proposed Method
The total work -in- process and finished
goods inventory, valued at standard
direct cost, is compared with the standard direct cost of production for the
current month. If the former is less than
the latter, period costs are deferred in
the direct proportion that the inventory
bears to the cost of production. However, as is more generally true, if the
inventory value is greater than the current month's standard cost of production, it is then necessary to defer the
total period costs from the current
month plus a portion of the period costs
from preceding manufacturing periods.
The following example will demonstrate the procedure to be followed in
calculating the deferred period cost on
an inventory representing approximately
1.2 months of production:

Balance from
above

—

to eliminate any major costs of an unusual or nonrecurring nature.
Excluded from period costs for inventory valuation are marketing costs, division and corporate administrative costs,
interest expense, and engineering research and development costs.

If the standard direct cost value, plus
the applicable deferred period cost, of
a finished goods inventory exceeds the
net realizable value of that inventory,
the adjustment required can be netted
against the calculated deferred period
cost. If the adjustment required is
greater than the amount of the deferred
period cost, the excess should be set up
as an allowance reserve against the
finished goods inventory and absorbed
in the cost of sales for the current
month.
Conclusion
The described approach is simple and
easily calculated. Therefore, it lends itself well where a company operates on a
short closing cycle. From experience in
inventory turnover, the necessary costs
which may be required from previous
periods can be secured in advance of the
month -end and be set up on a standard
form —ready for the final calculation as
soon as current costs are available. As
long as accurate production and inventory standard valuations are attainable,
and the conditions previously outlined
exist in the manufacturing and accounting functions, this method of calculating
deferred period costs for inventory valuation should be acceptable to the auditors.
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Operations Research for the Accountant
By

W ILLIAM B. JEAN

there are several inter faces of operations research and
accounting. Operations research analysis
requires as source material certain financial data which may be drawn from accounting records. The more information
that is available from accounting records, the more easily can the analysis be
completed.
Considerable effort and trouble may
be entailed when a deficiency in the supply of data needed must be remedied.
If the information is not available in the
accounting records, some elaborate statistical methods may be used to provide
estimates. Although an operations research group is prepared to make the
statistical analysis, any unnecessary time
spent preparing estimates will raise the
cost of the study.
Accounting and operations research
commingle in the use of operations research techniques to design systems
which will, in the most economical way,
meet management requirements for decision- related information. Since operations research is a systematic approach
to determining the optimum methods of
operation of various specific activities,
operations research techniques can be

A
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used to design information (accounting)
systems as well as aid in managing
tangibles.
The accounting function may be analyzed in terms of selecting the most
efficient means of providing the necessary output of information. Once the
most efficient means have been determined, further analysis ca n b e undertaken to determine the optimum quantity
of information.
Problem-Solving Steps
Operations research approaches problem solving in a way familiar to anyone
who has faced business perplexities. The
difference is in the mathematical 'and
statistical tools that an operations research man has at his command. Generally, operations research steps to solve
problems are:
1. Recognition of the existence of a
problem.
2. Determination of the goal.
3. Selection of the decision variables.
4. Construction of a mathematical
model to describe the activity.
5. Solution of the model.
6. Translation of the solution into procedures for the firm.
If the operations research group or
individual is employed within a firm, a

DR. WILLIAM H. JEAN is Assistant Professor of Qu antitativ e Bu sin ess An alysis at the Un iv ersity o f So uthe rn California, Los An geles, Calif. He holds Bac helor's and Ma ster's
deg re es from the Un iv ersity of Ka nsas, an d a Ph .D. de g re e
from Purdue University. Dr. Jean is th e a u t h o r o f a f o rth coming book from International Tex tbo ok Co . on capital
budgeting.
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portion of the time is spent reviewing
operations of the firm in an effort to
isolate problem areas. If the operations
research group is employed in a consultant capacity, in most cases it will be
in response to an internally recognized
specific problem. Once the problem is
identified, the goal sought through the
solution usually will be to minimize the
costs of a particular activity while meeting some constraints, such as the maintenance of a required level of production
or the promotion of customer goodwill.
The nature of the problem should suggest the decision variable or variables.
Certain variables appearing in the mathematical model will not be subject to
control by the firm. Wage rates, the
prices of externally provided services,
short -run capacity, and other quantities
may not be determined by the firm. But,
within certain limits, the amount of
labor used, the quantity of purchases
from external sources, and the degree of
utilization of capacity are controllable.
These latter variables are subject to decisions and are the ones for which
optimum values are sought.
The activity under study must then
be transformed into (or simulated by)
a mathematical model. The model itself
is a statement of the relationship between uncontrolled variables, the decision variables, and the quantity to be
maximized or minimized. The form of
the mathematical model —a set of linear
equations or nonlinear functions —will
determine the mathematical tools necessary for solution. Constructing the model
may necessitate estimating the relationships among variables by appropriate
statistical techniques.
An exact solution for the model may
not be possible, and using random numbers to generate an approximate solution
by simulation may be necessary. The
solution to the mathematical model,
which may also be the solution to the
business problem, is the value of the
decision variables necessary to achieve
the goal.
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The goal, again, usually is to minimize
the costs associated with a particular
operation. Translating these quantities
into operation procedures for the firm
concludes the analysis.
An IDustration
To illustrate the operations research
problem - solving procedure, let us look
at the solution of an accounting system relating problem — designing a price verification procedure for order processing.
Orders are submitted by salesmen
who do not always record the correct
price on the form. It may be desirable
to have a clerk verify the prices to save
later confusion if the customer receives
an invoice with the item billed a t a
different price. Assume the decision to
be between three alternatives: (1) have
no verification of the prices, (2) have
one clerk verifying prices or (3) have
one clerk verifying followed by another
clerk reverifying.
The problem to be solved has, therefore, been stated (the first step), although it is possible that other problems
will be discovered in the solution of this
one. The goal (step two) is to minimize
those costs associated with the price
verification procedures, although alternative goals or subsidiary goals might be
defined. The decision variable (step
three) is the number of clerks, which
is restricted to the values zero, one or
two.
Construction the model.The physical
process of ordering, shipping, and billing in this firm are as follows: The salesman turns in the order, which goes to
the price verification clerk (if any); the
order then goes to the warehouse where
the goods are shipped; and the invoice
is then prepared and mailed.
The firm prides itself on its prompt
shipment of orders, and actually offers
customers a $5 discount if an order is
not shipped within four working hours
of the order's receipt. The possibility of
the $5 discount is one of the costs of the
verification procedure if the order is
MANAGEMENTACCOUNTING

held up too long. In addition to this cost,
a customer who is invoiced at a price
different from that on his purchase order may be somewhat perturbed. We
may call this "badwill," and perhaps
put a price on this circumstance so that
the complete mathematical model can
be defined in monetary units.
An operations research man at this
point would recognize that the costs
due to the verification procedure would
have three components: The cost of the
verification clerk(s)' wages and working space, the $5 discount for delayed
orders, and the cost due to badwill from
incorrect prices. Since he is dealing with
random events, such as the length of
time required to verify prices and the
accuracy of clerks and salesmen, he
would suspect that the mathematical
model appropriate for this situation
would be the one where expected verification costs are a function of the number of clerks. To construct this expected
cost function, he must determine the
probabilities of a delayed order, of an
error by a salesman, and of a clerk
catching an error, as well as the maintenance cost of a clerk and the badwill
cost of a pricing error.
In this case, the maintenance cost of
a clerk can be determined from the
accounting records. Including the wage,
fringe benefits, and space occupied by
the clerk, the cost is $25 per day. The
badwill cost must be estimated by multiplying the net of selling price minus
variable costs by the probability of no
further sales to the perturbed customer.
That is, badwill cost is the expected
foregone profits per pricing error. The
operations research man could estimate
this quantity by investigating cost accounting records, sales records, and by
interviewing salesmen and customers.
The estimate here is $24 per pricing
error.
Because no similar experience is available for comparison, it is necessary to
use a trial run of price verification to
determine the probabilities of a delayed
FEBRUARY 1968

order and of the errors by salesmen and
price- verification clerks. After an appropriate start -up period, these averages
are obtained: 5% of the salesmen's
prices are erroneous; a clerk can catch
90% of these errors; the clerk can
process an average of 7 order per hour;
and an average of 5 orders per hour are
received from salesmen. The shipping
department requires three hours (exactly) from receipt of the order form
until the goods are shipped. Therefore,
if the four -hour shipping time is to be
met, the verification procedure cannot
take more than one hour.
The operations research man can now
construct the cost function for zero
verification clerks. For each eight -hour
business day, the total expected costs
are (.05) (40) ($24) = $48. Since no
clerk must be paid, and no delay in order filling is possible, the only component of cost is the expected badwill cost
of $48. With one verification clerk, the
function becomes more complicated.
Alternative No.2: First, to determine
the expected cost from delayed orders,
the probability of a delayed order must
be computed. From experience with the
trial run of price verifications, the operations research man decides the process
is a standard one - channel queuing model
using a Poisson distribution of arrivals
and service times. From formulas which
apply to this type of model, he determines the probability that an order will
be delayed is .068. Therefore, the
average number of delays per working
day is (.068) ( 4 0 ) -2 . 7 2 with one
verification clerk. At a cost of $5 per
delayed order, the average delay cost
per day would be $13.60 with one clerk.
Because the verification clerk will
catch 90% of the pricing errors, the
percentage of errors undetected will
drop to 0.5 %. The expected daily bad will cost with one clerk is (.005 (40)
($24) = $4.80.
Adding the three components of cost,
the clerk maintenance cost, the order
delay cost, and the badwill cost, the total
Y9

expected cost with one clerk is $25 +
$13.60 + $4.80 = $43.40. Since this
figure is lower than with no clerk, $48,
one clerk is preferable to no clerk.
Alternative No. 3: The next step is to
investigate the addition of another clerk
reverifying prices after the first clerk.
The operations researcher now looks at
the cost function for one clerk and sees
that the most another clerk could do is
reduce the badwill cost from $4.80 to

$0.48. Addition of more time in verification would increase the average delay
cost (to $32.60), and the second clerk's
maintenance cost would add $25 to the
total daily cost. Therefore, he concludes
that the use of a second clerk would be
obviously uneconomical.
The table below summarizes the costs
for the alternate verification procedures:

OR COST FUNCTION MODEL
Zero clerk

Two clerks

—0—

13.60

32.60

Clerk maintenance
costs

—0—

25.00

50.00

$43.40

$83.08

$48.00

Since a number of the quantities used
in the analysis are estimates, it is desirable to see if the optimum is changed by
varying some of these quantities. He
might try a different verification speed,
error rate, accuracy of clerks, or a different badwill cost to see how the solution
would change. This step in the procedure is called "sensitivity analysis," and
is performed to see how sensitive the
problem solution is to changes in parameter values.
Once the operation researcher is
satisfied that the solution is optimum, he
then presents the results to management
with the recommendation, in this case,
that one verification clerk be used. In
this case, there is no problem of translating the solution into procedures to be
used in the firm (the final step).
While this illustration has been simplified for brevity, the steps illustrate
the general problem - solving procedure,
as well as some of the tools of operations
research. Some of the data needed for
the study was drawn from existing

4.80

$

Expected daily
delay costs

$

$48.00

Total expected
daily costs

30

One clerk

Expected daily
badwill costs

0.48

records, and some could only be obtained through a sampling procedure.
The operations research man must be
familiar not only with business and accounting procedures, but also with mathematical and statistical techniques as
well.
The Future of Operations Research
In the brief years of its existence as
operations research has developed, the
nature of the problems solved has
changed. Some of the problems studied
in the early years have been encountered
often enough that their solution has become standardized and widely used.
In recent years there has been a
change in business school curricula to
include the ever- advancing tools of
mathematics and statistics, as well as the
traditional skills of accounting, finance,
marketing and communication. With increasing quantitative course requirements, greater numbers of business
school graduates have the skills to handle problems that formerly would have
MANAGEMENTACCOUNTING

been handed to an operations research
specialist. This is a trend that will continue, and intensify.
Operations research will continue to
innovate in the development of new
mathematical and statistical techniques
to be applied to business problems. The
application of these new tools may come
initially in operations research activities,
but ultimate acceptance and increased

use by others in business, especially accountants, is certain. Management accountants will call upon operations
research people to increase their interaction with other staff and line groups in
developing operating systems for such
areas as production planning and product distribution. The areas for optimizing
decision variables are unlimited as the
effort, resources and time are systematically applied.

Accounting for and Controlling Staff Work
By Al br ec h t D. Al l en *
S M A L L B U S I N E S S E S and large
businesses devote increasingly larger
parts of their effort in one - time -only staff
work. Many companies seem to leave
planning for staff work in the hands of
numerous individual executives and permit continuation of large staff organizations, everchanging in purpose.
Once staff projects are instituted or
begun, their cost control or accounting
follow -up systems, if historic in nature,
tend to stress a comparison of mon ey
budgeted versus money spent by job
order and project. The emphasis is
wrong. Proper emphasis should be
placed upon effort budgeted versus that
expended; upon stage of completion

B
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* Pe o r i a Cha pt e r 1948. C P A ; St a nd ar ds and
Cont rol s M anage r, D a t a Processi ng Ge ne ral
Office, Cat e rpi l l ar T r ac t o r Co., Peori a, Ill.
B.S. de gre e from t he St at e U ni ve rsi t y of I owa,
I owa Ci t y, I owa.

FEBRUARY 1968

reached versus that expected by this
time; and upon comparing probability
of success of the project at its present
stage with that originally estimated when
begun. The consequence is that some
staff projects are fully expended but not
completed, and that the delayed completion plus changing conditions indicate
their probable worth has diminished.
We accountants contribute to this
problem. We almost cause it with our
budgeting and accounting routines. We
should do something to improve the
control of authorizing, executing, and
reporting staff work within our companies.
All of this work has a common denominator: it is goal- or mission- oriented
rather than being an on -going repetitive,
measurable, definable expenditure of
time and money. One possible solution
is that of isolating most staff work into
31

analyses for business executives, legal
consultations, visits by community leaders, and so forth.
Once project letters authorizing staff
work are completed and approved, they
should be assigned control numbers,
titles, and be delegated to staff managers
or supervisors where actual staff members are to be assigned. Staff employees
should be asked to account for the use
of their time. Weekly time sheets are
adequate to define the projects worked
on and the time spent on nonproductive
effort.

staff departments. These departments
should be given a job order cost type
budgeting and accounting system to supplement their existing line department
expense reporting scheme.
All staff work should be undertaken
on a budget control basis similar to that
used in evaluating investments in capital
additions. Final approval for staff work
projects should be separated from the
authority of line departments and
placed with the administrative, industrial
engineering, or some other department
or executive. All staff work should be
carefully proposed, reported and acted
upon. The working papers and reports
should be carefully documented and
indexed for use of reviewing results of
the staff work decisions, and before undertaking future related study on similar
subjects.

Budgeting and Reporting
Staff supervisors will assign projects
to staff employees, providing them with
a copy of the project letter. Copies of
the project letter will be routed to other
interested or affected employees within
the company. It follows that in any one
given year, some staff work not contemplated will be undertaken, and time
for it must be provided. The system proposed includes two possible routes for
providing this time out of the budget:
by noting on the new project letters,
"time was not included in 196x budget
—to be deducted from miscellaneous,"
or "time not included in 196x budget—

Project Reviews
In the beginning, a project letter (Exhibit 1) should be written to authorize
the undertaking of any staff work that
will cost more than, let us say, $100.
Small staff projects costing under $100
should be undertaken on one of a series
of general purpose project letters, with
titles fitting such categories as financial
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to be deducted from project number
xxxx." The related computer program
for running the project control report
should include directions that time to be
deducted from miscellaneous will automatically be transferred during the
preparation of the report. However, if
the time for the new project is to be
deducted from an existing project, then
a revision to that project should be required to assure communication of the
change in authorized time for it.
A procedure must be provided to
close projects when they are completed
or when they have been canceled. The
reporting system should require the staff
supervisor to write a brief memorandum
on the project report form describing
the action being taken and routing it to
the same list of company administrators
or officials who saw the original project
letter. This will be adequate for canceling a project.
A monthly report comparing actual
staff man -days expended to those
planned or budgeted will provide each
staff supervisor with a comparison of
the actual time on his employees' time
records with that which he budgeted
when he laid out his year's plan. Provisions should be made to change the
budgeted time in such a yearly report to
reflect any increases or decreases in the
officially budgeted time and money expenditure for a given staff supervisor.
Since it is probable that some staff employees will be assigned to one supervisor but loaned to another, provisions
in the reporting system should be made
for time borrowed from or loaned to
other staff supervisors.
In establishing the control of a year's
work, starting with the new year's budget, each staff supervisor should be asked
to provide the report control clerk with
a detailed description of the projects he
has authorized in his budget for the
year: their numbers, names, and the
personnel assigned; and the number of
man -days that are budgeted in each of
the calendar quarters of the ensuing
year. Data from the new budget plan
FEBRUARY 1968

should be keypunched to provide cards
for the project control system for the
ensuing year. After the cards for the
year's budget have been processed, they
should be run through the computer
program for the monthly report so that
the budget for the year can be checked
out by the staff supervisors before actual
reporting of expenditure of time compared with budgeted time occurs. Thus,
all errors in time periods, man -days,
project titles, etc., can be corrected.
A form and procedure must be established to enter budget revisions into
the system during the year. This multipurpose form could be used to revise the
project budget in almost any manner and
for almost any reason that staff work
plans are changed. It would permit shifting budgeted man -days between projects
and between quarters, changing notes
about analysts assigned, and even changing staff work authorized for the year
from one supervisor to another.
The above reporting for budgetary
purposes on a monthly basis is probably
adequate for cost control. But if staff
work is to be completed in a timely
fashion, still another set of controls is
needed.
Project Completion Control
Upon completion and approval of a
feasibility study for a sizable staff project involving a time period of several
months and the effort of perhaps several people, considerations should be
given to a detailed plan for that system
which, when developed, will permit the
supervisor and manager responsible for
it to know with some certainty where
the project is at all times. If t here is
considerable interdependency between
steps to be taken in a staff project, consideration should be given to applying
PERT or some similar planning program. However, not nearly all staff projects are suitable to PERT analysis, and
probably very few are subjects to subsequent PERT control. Instead, it seems
preferable to break every staff project
down into individual stages or jobs for
timekeeping purposes. These jobs should
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be defined and named in elements that significantly out of bounds within the
would take as much as three but no budget or that are significantly behind
target should be flagged or noted. It is
more than six calendar weeks for comfurther suggested that through this
pletion.
weekly control report, which should be
While planning a staff project in this available on Monday following the week
much detail seems laborious and tedious, being reported, a review of each staff
doing so is essential to successful time
man's current work status and progress
completion, and probably saves far more with his supervisor occur, and that on a
than it costs. This technique is in use in regular basis, on Tuesdays, staff supera few businesses in this country today visors review their out -of- bounds projand is suitable to and adaptable to a ects with the managers to whom they
good many others.
report. If staff work is significantly out
It is proposed that weekly reports for of time plan limits, appropriate comproject follow -up be instituted, that all munication then can be undertaken with
the tasks actively in work be shown on other company officials who are affected
the project report, and that the time by changes in the project times.
planned or budgeted be contrasted with
Summary
that spent to date and with that yet reThe uninitiated or novice staff superquired to complete that one task. At the visor or manager will read this article
same time, the target date for each in- and say to himself, "My, what a lot of
dividual small task should be contrasted expense and trouble to control work. I
with that currently estimated by the staff
don't need it!" Hopefully, the experiemployee responsible for the work.
enced staff supervisor or manager will
These weekly reports should be run in say, "I am paying more today for not
detail for each staff, by supervisor, and having it than it would cost me to have
all individual tasks that are running it."
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The Management Accountant and
Program Control
By KENNETH E. McM ULLEN

grams by both the customer and the
contractor on a one for one relationship.

N A VERY large segment of U. S. in-

Program Manager Concept

I

dustrial capability, there has been in
recent years a startling change in management techniques. For companies who
sell to the Department of Defense
(DOD), it has been a requirement to
reorient from a traditional "functional
management" to an overlay of "project
management."
Development of complex new programs requires special management attention and emphasis for long periods
of time. Project organizations are created for development of unique new
programs, requiring unique interrelationships of functional organizations to
accomplish complex tasks. Functional
organizations, on the other hand, with
traditional lines of authority, are better
suited to production of fairly similar
products.
As a result, program management
emphasis evolved within the DOD
which structures its programs as organizational entities and it strongly desired
its contractors to establish parallel
counterparts. By implementing a program office concept, it enables full -time
attention to be devoted to specific pro-

The program/ functional manager
concepts are generally defined as follows: (1) The program manager is responsible for overall program direction,
control and coordination. He is the
principal contact with the program management of the customer; (2) The functional manager is responsible for supporting the program managers in the
performance of the program in accordance with the terms of the contracts.
He is accountable to his cognizant vice
president for his total performance.
The program manager determines
what will be done; he obtains the assistance and concurrence of the functional
managers in determining the definitive
requirements and objectives of the program. The functional manager determines how the work will be done. The
program and functional managers are
jointly responsible for ensuring that unresolved conflicts between requirements
assigned to functional organizations by
variotis program managers are brought
to the attention of general management.
Until comparatively recently, most

KE N N E T H E . M c M U L L E N , San Jose Chapter (Lo s Angeles 1957), is Assistant Director of Financial Operations,
Loc kh ee d Missiles & S pa ce Comp an y, S un ny va le , Ca lif. Mr.
McMullen holds a B.S. degree from Bradley University,
Peoria, Ill. an d a n M.B.A. de g re e fro m Harvard Graduate
Sch oo l o f Busin ess, Bosto n, Ma ss. A p rev io us co ntrib uto r to
MANAGEMENT ACCOUNTING, he was awarded a Certificate of
Merit (1960 -61).
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large industrial firms were organized
generally along functional lines that
gave equal weight to marketing, engineering and development, operations,
and finance and administration. In general, firms manufacturing off- the -shelf
products are highly successful operating
within a functional organization. However, with increasingly complex defense
requirements and critical schedule demands, it became apparent that a single
general manager could not provide the
special overall management attention
that each program required for successful implementation.
Organization Definition
It was at this juncture that separate
program manager controls came into
being. In the beginning, the role and
authority varied widely and many definitions delineating the relationships of
program management to the functional
organizations were tried. Finally, the
structure delineated by the DOD began
to emerge and it became clear what was
needed.
The DOD insisted that heavy management attention be given to its programs by its contractors. As a result,
DOD contractors responded to this need
by creating special program offices reporting high in the management organization. See Exhibit 1 as an example.
A unique feature of this organizational structure, other than being program oriented, is that the finance and
control assistant managers do not report
directly to the respective program managers. They are physically located in the
program offices, devote all their time
to their respective programs and, in
order to ensure direct visibility into
the programs with consistency and objectivity of control, they report on a
solid line within the vice president finance and administration organization.
See Exhibit 2.
If the vice president finance and
administration did not have direct financial control in this manner (or one
36

similar to it), he would be forced to
create another staff to maintain surveillance of the programs. This type of
organization eliminates the need for a
duplicate function.
In establishing a program control
concept of organization, a new set of
ground rules has been brought into the
control management of the companies.
Financial control takes on an added dimension in that it is not only concerned
with control of functional operations
(budget comparisons, space utilization,
operating realizations, etc.) but it must
now be concerned with program control
overview which cuts across functional
lines and which now completes for
company resources.
As you can see from Exhibit 1,
crossed lines of communication, coordination, tracking, and other operating relationships now exist where none
were before. How then is the vice president finance and administration to keep
the pulse of all this activity to ensure
order and progress? The first thing he
does is to see that his man is in the very
center of each program office. This man
is responsible to the industrial accounting manager as well as to the program
manager.
Organizational Implementation
Now that we have discussed the organization structures to implement a
program office concept, how does it
work? Since program offices are constrained from performing functional operations, the program managers are concerned solely with the overall direction
and coordination of their respective activities. This means, of course, that the
program managers must, from among
other areas, receive adequate support
from the controller's organization.
In Exhibit 2, the finance and control
assistant managers report to and are a
part of the industrial accounting manager's office. Even though the industrial accounting manager's box seems
crowded, by including the assistant
MANAGEMENTACCOUNTING
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managers as a part of his prime func- light the problem areas, and the protion, it adds the needed prestige and
gram manager must be capable of disauthority to their positions to attract cussing the problems and suggested
senior competent people to the func- solutions.
tions and therefore properly staff the
program manager's operations. In addi- Senior Financial Role
tion, it affords a direct line authority
If active control is not implemented
into each program office by the indus- at the top, axiomatically the company
trial accounting manager.
will soon find itself in trouble. Since the
The close reporting relationship stiff- vice president finance and administraens the back of finance and control as- tion is the primary control agency in
sistant managers when subjectively enthe company, he must be sure that top
ters into the recognition of problem
management is actively involved in the
areas. No glossing over will be done
program affairs. He does this by holdwhen the individual reports directly to ing regular meetings where the program
the industrial accounting manager. This
managers report on status (cost, schedreporting relationship injects an excel- ule, performance).
lent check and balance system into the
Next, on every contract, he must approgram office.
prove (require) the proper type of conThe industrial accounting manager's
tract in relation to the work to be acorganization is structured to provide di- complished. If incentives are involved,
he must be satisfied that they are proprect support to the program managers
for price estimating, project budgeting erly structured and reasonably based
and project planning. He is also responupon the capability and experience of
sible for ensuring that other controller
the company. Since one of his primary
support is provided as well. His primary responsibilities is to maximize profit, he
mission is ( I ) to meet the needs of
must be intimately sure that he does not
the program office as well as functional
approve an incentive arrangement or a
organizations, (2) maintain independ- contract type that could inadvertently
ent visibility into the projects and (3)
lead to a loss or is not attainable. He
maintain a channel of communications
must ensure that all contract negotiato higher management as to the financial
tions and cost, fee /profit settlements are
health of the program. He must devise compatible with parameters established
a reporting system that is compatible to by general management.
the program operations as well as proHe does all this through his controller
vide management with data that will and the industrial accounting manager,
not only provide status information but
working with the program office and the
will highlight the problem areas. A applicable functional organizations.
further tougher requirement of effective
With respect to the program offices,
control is the creating and maintaining the industrial accounting manager
ability to foresee trouble. If the system
through his program finance and conand data flow is structured properly,
trol assistant managers lives with each
potential problems can be averted.
project in detail. The finance and conA suggested format of the top sum- trol individual provides all the financial
mary picture that enables management
functions necessary to successfully imto grasp a quick "feel" of the program
plement the program, i.e., exercises
is shown in Exhibit 3. In bringing to- price estimating proposal support and
gether schedule, cost, profit and per- control, submits project budget reports
formance into one presentation, it and status by his program and functionmakes possible a quick overview as to al organizational detail, is a member of
program status. Behind this summary the contract negotiation team, makes inmust be back -up reports which high- centive trade -off studies in order to asFEBRUARY1968
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sure maximum return, is a design change
board member to monitor potential
financial impact, provides finance organization interface, etc.
The industrial accounting manager
is assigned the unique task of maintaining a financial balance among the
program offices as well as a financial
balance between the program office and
the functional organizations. He must:
(1) be constantly alert that no single
incentive is emphasized to the detriment
of the overall profit objective, (2) advise alternative decisions which will result in favorable financial considerations
when a functional workload conflict
arises and (3) maintain a compatible
working relationship that engenders
trust and respect from those individuals
he is seeking to influence, especially in
the face of sincere disagreements. His
title could more properly be described
as an "ambassador of control."
Assessment
From an overall management point
of view, is this type of management
actually a good technique? On the "pro"
side, the program office's organizational
structure enables closer project control,
is responsive to customers' desires for
special attention, creates bodies of technical experts that specifically devote full
time to the implementation of the programs, provides for full financial visibility into the programs to enable timely
management redirection if required,
and establishes a rapport and reputation
with customer counterparts that enhance the opportunity for follow on
and /or new business.
From the "con" point of view, a
fragmentized
organization
requires
more people, therefore more working
space, more data requirements and more
activity requiring the expenditure of
time; it creates unique pressures on the
functional organizations in that each
program manager must exercise "tunnel vision" which causes conflict with
other program offices and /or functional
organizations; it has the tendency to
FEBRUARY1968

usurp functional responsibilities, i.e., if
the program office feels it is not getting
the support it "desires," it will attempt
to service itself; it has a tendency to
grow until it takes on the look of a
separate division within the company,
which if allowed to occur, will then
cycle into sub - program offices; and creates an additional decision level, which
has the tendency to inhibit rapid response to problems.
In the final analysis, what must management do to make it work? It first
must specifically define the authority
demarcation; it must create an operating control that maintains an equilibrium among the program offices; it must
continually be assured the functional
organizations are responding profitably
for the company; and all doors must be
kept open to enable management complete access into the programs.
Conclusions
The program office management technique is firmly entrenched. The success
record of this type of organization is
currently being demonstrated repeatedly on major DOD programs throughout the country.
It creates a direct beam of financial
control into each program that enables
a continuous monitoring which brings
to the surface potential problems in a
timely manner. It motivates faster program technical evolution and progress
which enables quicker use of incentive
contracting, therefore affording a
greater opportunity to increase the company's return on its resources.
While the program office management organizational concept has created
an evolution in control techniques for
the management accountant, it is incumbent on the financial control fraternity to build on this evolution. For
example, we should devise means to
generate faster feedback regarding program operations, we should study profit
incentives to create a closer relationship
between "paper" incentives and real
motivational "at the working level" in41

centives, e.g., functional identification of
quality and test incentives, traceability
of performance incentives to responsible organizations, etc., and we should
study and devise an incentive trade -off
matrix to quickly identify proper courses
of action.

The management accountant is in an
excellent position under this concept to
contribute directly toward increasing the
profitability of his company. If we recognize this opportunity and react properly to it, we will create a newer and
more important niche for our profession.

But Is It Income?
By G ar dn er M. J on es *
to a need? Does income, or the getting
of income, or the se arch for it, or its
acquisitions, provide satisfactions?
We can recognize, I think, that income does do all these things. It is a
motivator; that is, the struggle for getting income is a director of behavior of
individuals; income is a visible goal for
striving, a quite tangible end. Acquisitiveness is a strong individual characteristic in all civilized societies; while it is
a sociological phenomenon, in that it
appears to be a learned behavior, it is
also a psychological one, in that it supplies a strong impetus for many of our
actions, including the economic action of
getting income.
Why does an organization strive for
income? Simply because corporations
are agencies of people, usually of their
Psychological Definition
officers or managers. Corporate goals —
Does income perform some function
survival, growth, success —are derived
which affects human behavior? If it
from the goals of the persons dominant
does, then it must have some meaning
in the corporation. Hence, organizationin a psychological sense. Does it respond
al striving after income is an extension
of personal striving after income, for the
*Lansing Chapter (Baton Rouge 1955). CPA;
same persons and for the same psychoProfessor of Accounting at Michigan State
logical reasons.
University, East Lansing, Mich. Holds B.B.A.
and M.B.A. degrees from the University of
Whether or not satisfaction actually
Michigan, Ann Arbor, Mich. and Ph.D. degree
is achieved through the getting of infrom Louisiana State University, Baton Rouge,
come is not particularly important from
La. He is a previous contributor to MANAGEthe viewpoint of motivation: it is
MENT ACCOUNTING.

who have been indoctrinated in accounting statement
preparation have little doubt as to what
income is: it is the figure at the end of
the income statement. At second
thought, we begin to qualify our definition by reference to taxable income,
operating income, or other specialized
meanings, but still thinking in terms of
a money figure and its position in the
income statement progression toward
that ultimate measure, net income.
But those figures are not income; they
are the measurement of the phenomenon which is income. Let us try to define, if we can, what this thing "income"
is, not only in an accounting sense, but
in other contexts.

T
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enough that we expect to achieve satisfactions (having more things, a feeling
of security, being recognized by others
as important persons, and so on). The
expectation is what spurs us on.
Sociological Definition
As seen by the sociologist, income
serves as a focal point for collective human activity; groups of persons pool
their individual talents, submitting voluntarily to leader - follower relationships
in order to accomplish efficiently the
activities which lead to the getting of
income for the group. The business corporation, which we think of primarily
as a legal entity, is much more profound
as a sociological experiment, one which
has proved to be so successful that it
has become the dominant form of economic institution. While individuals
within the corporate complex pursue
individual goals, such as the search for
personal satisfactions, and for the means
of living, they all recognize the collective purpose of the association: entity
income, as the prime mover behind the
group effort.
Income is also a tool of power; the
power to withhold or to offer income is
a lever in extending one's domination
over others. Thus it becomes a mechanism for managing society. A government which wants businessmen to undertake socially desirable activities will
take actions (such as a reinvestment
credit provision) which will influence
business income and therefore businessmen's behavior.
Income is used by our society as the
mechanism by which it rewards those
who do the things which society (we
collectively) regard as important. It is
the channel for funnelling these rewards
to the doers. Income has great importance as a symbol: the banner of accomplishment, the seen evidence of personal
capability.
Legal Definition
It is difficult to find good clear legal
definition. Various jurists have provided
FEBRUARY1968

various interpretations, depending on
whose eyes they have looked through.
The most frequently occurring judicial position which we find over the
years in court decisions is the position
that "income is what accountants say
income is." Others attempt to define income in economic terms, as changes in
wealth, flows of values or flows of services, with accounting income as the
measure of these flows or changes.
Largely, however, the courts have relied
upon authoritative accounting definitions which find general acceptance,
rather than to devise anew a conceptual
definition of income, which could be
subject to considerable difference of
opinion.
Economic Definition
In economics, a widely accepted view
of income is that it is the amount which
a person (or enterprise) can distribute
to others and still be as well off at the
end of a period of time as he was at the
beginning. While this measures the
amount of income it still does not describe the nature of income. We turn,
then, to two possible more substantive
definitions: income is a change in well offness between two points in time; or,
income is a net flow of values into an
entity.
For either of these definitions, we see
immediately some formidable problems
of further definition. For the first, there
is the problem of clarifying "well-off ness" and, for the second, of "values"
and "net.flow ". Let us try now to reduce
the level of ambiguity in these terms by
their use in particular contexts.
Income as Change in Wealth
If income consists of the change in
well - off -ness from one point in time to
another, income can be defined as "the
net increment in wealth possessed by an
economic entity." This is essentially a
balance -sheet point of view. If we can
measure wealth at one point in time,
and again at another point of time, the
change in wealth held is income.
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Thus income can arise not only from
flows (in and out of the entity) but also
from such other sources as holding assets over time. Society (through its market structures) revises its judgments
about the wealth represented by particular assets, as indicated by the prices
it is willing to pay for assets at different
points in time.
Let us digress for a moment from this
train of thought, to another aspect of
income. Income is an important allocator of economic resources. If income
has a primary economic function, this is
it. In a capitalistic system, income
gravitates to those entities which have
performed given economic roles with
the most efficient use of resources. We
are excluding from discussion the possibility of concentration of legal advantage, collusion, monopoly, and other
interferences with the flow of income.
In practice, the principle of income
flowing as a reward to the most efficient
is, of course, subject to these interferences. But that does not invalidate the
principle. The gravitation of income to
efficient economic entities, then, adds
to their store of resources.
Income measurement performs the
function of indicating which entities are
deserving of preference in the allocation
of resources. Commonly accepted rules
and procedures used in measuring income make it possible to compare the
effectiveness of use of resources by entities, although there are, quite understandably, incomparabilities introduced
by varying procedures in the actual
measurement process. (This is what all
the furor about "generally acceped accounting principles" and "uniformity"
is about.)
Returning to the notion of income as
the change in wealth from one point in
time to another, we must face the question of what we mean by wealth. Is
wealth indicated by the monetary
amounts (dollars) invested in assets? Is
it indicated by the capacity to generate
future goods and services, which is resident in the aggregation of assets held?
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Is it indicated by the command over
other assets (i.e., purchasing power)
which is resident in the assets? Our accounting treatment, historically, has
been that wealth is indicated by original
dollars invested in assets. There has
been increasing agitation to abandon
this basis for wealth measurement in
recognition of the apparent current
meaninglessness of historical dollars in
terms of purchasing power.
Conceptually, it would seem that the
wealth existent at any point in time is
purely a function of the ability of assets
to generate future wealth. Thus, at any
point in time, the "value" of assets held
is the discounted present value of the
future stream of inflows of assets (money?) which will result from their use.
If this present value is determined at
the beginning and end of a time period,
then income for the period is the increase (or decrease) in present value
between dates.
While this seems a sound concept for
what income is, its measurement becomes an impossibly subjective task,
full of unanswered questions as to
whose judgment about expected future
inflows is to be used, what discount rate
is suitable for imputation, and whether
individual assets or the aggregate corporate assets should be assessed as generators of future inflows. Consequently,
accountants back away from the impossible task, and settle for a conceptually less sound but more practicable
effort to measure income by accumulating the net dollar effect of experienced
transactions during a period. The net
effect is reflected in the total list of resources held, on a "cost" basis.
The fact of ambiguity in knowing
how much wealth (if defined as purchasing power) we possess when the
resource list shows historical costs, leads
to dissatisfaction with original cost as
the basis for "values" shown in balance
sheets from date to date. One can argue
that well- off -ness consists not of what
you have, but wha t you can command
with what you have; in other words,
MANAGEMENTACCOUNTING

what will it buy for you? Thus, the
argument can be made there is really
no gain (income) from one date to another unless ability to command (purchasing power) has been preserved; any
incremental added value, over and
above the preservation of purchasing
power, constitutes income.
The ultimate outcome of this viewpoint, in measurement procedures,
would be that the list of assets held at
any point in time, must be re- valued to
some current value basis. Income then
would be measured as the change between the revalued balance sheet at beginning date and the revalued balance
sheet at ending date. No recital of experienced transactions and events between these dates would be necessary,
because income is measured only by
changes in total wealth held.
Income as Net Flow of Assets
In the other viewpoint, income consists of a flow of wealth into the entity;
actually, a net flow resulting from flows
out and flows in of assets. This is a less
inclusive concept of income, because it
excludes changes in wealth (value of
holdings) due to nontransaction events,
such as appreciation of assets while
holding them. Income arising from
flows in and ou t of t he entity usually
is called "operating income" because
it comes about by the repetitive performance of some service to other entities.
The "flow" idea suggests that the
appropriate measurement procedure
would be to list the events (transactions) in summary form. This is essentially an income - statement concept of
income measurement. All transactions
resulting in an increase or decrease in
"wealth" then would be included in
measured income, even though some of
these transactions are what we would
think of as operating (regular- line -ofbusiness) transactions and others are
one -time events (such as sale of fixed
assets at a gain or loss). Ostensibly, this
should be more attractive than changeFEBRUARY 1968

in- wealth as an income measurement,
because its inputs are experienced transactions, therefore not subject to subjectivity. However, other questions are
introduced which quickly dispel any notions of objectivity in measuring income
on an experienced- transactions basis.
For example, at what point in a transaction is it appropriate to recognize the
inflow? If income is earned, if wealth
for the entity is created by putting together resources in new combinations
and selling these new combinations to
other entities, can we say that the recognition of created wealth should take
place only at point of sale, or is it appropriate to recognize it at some point
during the re- constitution of resources
in new form? Does obtaining a commitment for purchase by another entity
constitute the getting of income, or does
it only arise when we have completely
performed the service or delivered the
goods?
We have answered these conceptual
questions in accounting practice by
adopting uniform practices of income
realization on the grounds of certainty
and objectivity. These do not really
solve the conceptual ambiguities, but
make it possible to live with them.
Conclusion
This brief excursion into the nature
of income, as contrasted with its measurement, hints at the need for accountants to look beyond the measurement
process, in which they are so practiced,
to the thing being measured, income
itself; an invisible, intangible thing, incapable of fine definition yet powerful
in the affairs of men. The recognition
that income, under whatever definition
we adopt for it, is essentially unmeasurable in precise terms, should disabuse
us of the notion that we can tell anyone "exactly" what a period's net income is. A further necessary step is for
us to develop ways to educate our lay
associates that any imputation of exactness to reported net incomes is not
appropriate.
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Should Your Company Consider
Defense Contracts?
B y LESTER J. SCHNEIDER
company consider defense contracts? This, of course,
depends on much more than profit realized from individual contracts. Will your
commercial business benefit? Will your
overall profit dollars be more, even
though the percentage drops? Will you
have to invest in equipment that may be
obsolete tomorrow? What can you do to
obtain desirable contracts? There are
many factors to consider.
What usually determines whether or
not Government business will be profitable to you? An important factor is volume. A lower profit on increased volume
can actually increase overall profit dollars for your company. Another important item is cost control. As we all
know, good cost control is vitally important in both commercial and defense
business. The companies who know their
capacity and their people are the ones
who should do profitable business with
the Government.
HOULD YOUR

S

Defense Contracts
Before any of these and other factors
can be studied, however, a knowledge of
the types of defense contracts available

is necessary. There are five major types
of defense or government contracts —
cost plus fixed fee, cost plus incentive
fee, fixed price incentive, firm or straight
fixed price, and cost reimbursement only.
Cost plus fixed fee contracts are normally "l e t ' on research -type work or
work that has many questionable areas.
However, the government agencies have
been cutting back on the CP F F contracts and have been trying to go to
other typ es t hat may cost the government less. The name, cost plus fixed fee,
is self - explanatory. The "fee" is negotiated prior to the contract and remains
the same or "fixed," regardless of t he
variance of final cost from estimated
cost.
Cost plus incentive fee contracts are
normally utilized when prototype build
is involved or the end product specifications have not been proven. They are
similar to CP F F contracts insofar as
they are cost reimbursable. However,
the fee can vary according to the amount
of underrun or overrun of the negotiated
target cost. Minimum and maximum
limits are generally placed on the free
percentage and a sharing ratio is negotiated between the contractor and the

LESTER J. SCHNEIDER, Chicago Chapter (Milwaukee
1960), is Profit Planning Manager, Con sumer and Educational Products Division, of Amp e x Corporation in Elk
Grove Village, Illinois. He was previously with James B.
Clo w, Chicago and AC Electronics Division of General
Motors, Milwa ukee, Wisc . He is a previous contributor to
MANAGEMENT ACCOUNTING and has had articles published in
Cost and Management, Canada, and Th e Commercial Ac-

countant, England.
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Government for the variance from target
cost.

4. Variable burden averages 50 percent
of labor cost.

A fired price incentive contract also
has a cost sharing ratio, but the Government's overall liability is limited by a
ceiling amount. The ceiling is normally
expressed in dollars and in a percentage
of target cost. There are no minimum or
maximum fees in fixed price incentive
contracts. This type of contract is usually
utilized for production contracts when
the end item is of a fairly technical
nature.

Administrative expense averages
percent of the sales dollar.

Straight fixed price or firm fixed price
contracts are just that; the selling price
is negotiated or bid and remains "fixed"
regardless of cost. These are normally
used on commercial items or established
programs. The Government is trying to
increase this type of business in preference to cost or incentive types.
Cost reimbursement only contracts
are rarely used because they reimburse
the contractor for cost only, without fee
or profit.
Established Commercial Products
One of the easiest methods of breaking into the defense business is when one
of your commercial products is identical
to that required by the Government.
This type of business is usually handled
out of supply depots and is put up for
competitive bids, with the lowest bidder
getting the sale (in most cases).
Many times this type of business can
be very profitable if a proper analysis is
made before the bid is submitted. An
example of this is the ABC Glove Company, which is a small company with
present conditions being as follows:
1. Capacity of 150,000 pairs of gloves
on each shift per year.
2. Currently running one full shift and
partial second shift.
3. Fixed

burden

$50,000 per year.
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is

approximately

6. Sales expenses average 12 percent on
commercial and 8 percent on industrial (due to commissions, etc.) sales
dollars.
It is estimated that with the addition
of defense business the administrative
expense will be double that of the commercial business, or 10 percent of the
defense sales dollar. However, the sales
expense should be lower and therefore a
conservative decrease of 2 percent from
the industrial line should be adequate (or
6 percent of the defense sales dollar) .
With the above conditions and revised
estimates, the analysis shown on Exhibit
1 would be made. This analysis shows
some very interesting points which are
not readily seen. The net profit percent
of sales increased 1.09 percent. This, of
course, does not sound like much, considering the additional effort required.
However, the actual profit dollars increased 15.54 percent. Another important point is that the advantage of using
this business as a "capacity filler" did not
destroy total excess capacity in case the
commercial business increased. Of
course, an important item here is that
part of the fixed burden was absorbed by
the defense business, leaving less to be
absorbed by the commercial products.
Does the analyzed venture appear to
be profitable? Indeed it does by a realistic analysis, and not a profit and loss
picture for that business by itself. Can
you imagine what would happen if some
uniformed stockholders would see the
lower portion of Exhibit 1? Without the
full explanation they might very well
demand that the company rid itself of
that unprofitable defense business.
When a larger corporation does a significant volume of defense business it
usually sets up a separate division for
defense work only. Defense volume can
47

ABC Glove Company

Without Defense:

Unit

Dress
Total

Industrial
Unit Total

Quantity (pairs)
80,000
$1.600 $128,000
Sales
Cost of sales:
Material
.060
4,800
Labor
.230
18,400
Burden fixed
.378
30,240
Burden variable
.115
9,200
62,640
Total
.783
.817
Gross profit
65,360
Administrative Exp.* .080
6,400
Sales expense **
.192
15,360
Total cost
84,400
1.055
Net profit
.545
43,600
Net profit % of sales
34.06%

Defense
Unit
Total

120,000
$.450 $ 54,000
.035
.100
.165
.050
.350
.100
.023
.036
.409
.041

Grand
Total
200,000
$182,000

4,200
12,000
19,800
6,000
42,000
12,000
2,760
4,320
49,080
4,920
9.11%

9,000
30,400
50,040
15,200
104,640
77,360
9,160
19,680
133,480
48,520
26.66%

With Defense:
Quantity (pairs)
80,000
$1.600 $128,000
Sales
Cost of sales:
Material
.060
4,800
Labor
.230
18 2 400
Burden fixed
.325
26,080
Burden variable
.115
9,200
Total
.730
58,480
.870
69,520
Gross profit
6 2 400
Administrative exp.* .080
.192
15 ,3 60
Sales expense **
Total cost
1.002
80,240
Net profit
.598
47,760
Net profit % of sales
37.31%
Net profit % of sales increase
Profit dollars % of increase

120,000
$.450 $ 54,000 $.400
.035
.100
.141
.050
.326
.124
.023

4,200
12,000
16,920
6,000
39,120
14,880
2,760

.035
.100
.141
.050
.326
.074
.040

50,000
$20,000

250,000
$202,000

1,750
5,000
7,050
2,500
16,300
3,700
2,000

10,750
35,400
50,050
17,700
113,900
88,100
11,160

.036

4,3 20

.024

1, 20 0

20,880

.385
.065

46,200
7,800
14.44%

.390
.010

19,500
500
2.50%

145,940
56,060
27.75%
1.09
15.54

*Administrative expense % of sales - 5 -5 -10%
* *Sales expense % of sales - 12 -8 -6%

EXHIBIT 1

fluctuate a great deal and can distort
commercial burdens, premiums and administrative rates. If you now have defense business combined with commercial, your commercial business may be
holding defense costs down. If this is
the case, your commercial business will
also show a lower profit. If specialists in
defense work are hired at a higher rate
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and kept separate, these rates will be
used in determining the price of the defense contract and not a lower average
rate. Along with the specialized skills,
special equipment may also be required.
If the company has invested its own
funds for this equipment, higher burden
rates may be utilized.
One more advantage of the segregated
MANAGEMENTACCOUNTING

division is the ease in accountability for
Government property and also your accountability for defense facilities which
may be eligible for accelerated write -off.
Separate rates are also very advantageous in prenegotiating labor, burden,
premiums and administrative rates with
the cognizant Government agency. These
rates would then be used in pricing proposals to various Government agencies
and would normally be accepted for
profit determination on cost plus fee or
incentive contracts. It is especially wise
to set up a separate division when Government business has no direct relationship to your commercial business.
Is the administration of Government
contracts more costly than that of commercial business? In almost every case
the answer is yes. A partial cause of this
is simply the additional forms that have
to be prepared, which may not coincide
with your record - keeping. If the defense
business is of any volume, it is necessary
to spend much time with Government
auditors and analysts. Contract and pricing specialists are required for the preparation of quotations, negotiations and
customer coordination, which may not
be required in your normal commercial
ventures.
What types of contracts are best?
Some who do a large volume of defense
business say "all cost plus" or "all fixed
price." These rather dogmatic points of
view miss the advantages of all the types
of contracts.
The product and its stage of planning
or production should determine the type
of contract. Preproduction and research
products may be more desirable on a
CP F F or CP IF basis because of the
many unknowns. Products in production
are usually on a fixed price or fixed price
incentive basis. Often a larger company
will simultaneously have research, preproduction and production programs in
process and a mix of all contract types
is desirable.
Many times the type of contract is not
FEBRUARY1968

as important as the experience that can
be gained by confronting problems
which may arise in later production contracts. Of course, this is a two -way
street; the Government benefits from
your increased knowledge and efficiency.
For instance, if problems can be solved
or discoveries made (or even stumbled
upon) under a research contract, it may
benefit not only the Government but the
commercial business as well. The data
processing and computer manufactures
are a good example of this.
One question which arises in considering defense business is whether you
will have to change your accounting
system to conform to Government
standards. This is not a problem for
most companies. If your accounting system accurately reflects the costs incurred
and the various elements of cost can be
segregated, you should have few problems. However, for convenience and
better estimating on individual contracts
you may desire to expand your present
system. Many defense contracts are
"short run" and the accura cy of your
system may well mean the difference
between a profit or loss.
New Product Lines
The financial analysis shown previously was a fair and rather rapid analysis
which can be used when there is an
existing product and very few unknowns
involved. But what happens when the
product is not the same as one you are
now manufacturing? Will the Government pay for all the additional equipment required? How much and what
type of return on investment can be
expected? How much competition is
there? What is the length of t h e p rogram; can future business (follow -on)
be expected after this contract is completed? Will the potential or quality of
present commercial business increase or
decrease?
A format for "Potential Business
Analysis" is shown below. It is similar
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to so m e c o m p a n i e s' ca pita l e x p e n d i t u r e
a na lysis bu t d iffe r en t in ra ting a n d a lso

incl u des a re a s no t no rm a ll y fo u n d in
mo st c a p i t a l e x p e nd i t u r e a n a l y se s.

XYZ Ma nu fa ctu ring Compa ny
A Medium -Size Corporation
Potential Business Analysis
( Rating —10 + 1)
1. Type of product:
New —1 Existi ng + l
2. Sales:
Previous, 1 -1 0 % + l
"
over 1 0% 0
"
, no previous sales rated —1
This contra ct 0 (informa tion only)
Potentia l, 1 -10 % +1
"
over 1 0% 0
"
, no potential —1
3. Experience:
Previ ou s + 1 if any, — 1 if none
This contract a lwa ys + 1 (experience to be received is important)
Potential 0
4. Types of skills requ ired:
Ba sic ma nu fa cturing with minimum technical experience
+ 1
Complex ma nufa ctu ring with maximu m technica l experience —I
Technical only— service type contract sold on manpower
ba sis shou ld be ra ted a s
+1
5. Competition:
Few companies
Few - experienced
Few - inexperienced

+l
+1
+1

6. Size of compa ny requ ired:
Same size as your compa ny
Smaller than you r company
La rger tha n your compa ny

Ma ny compa nies
Many- experienced
Many - inexperienced

—1
—1
+1

0
—1
0

7. Investment requ ired: Yes —1 No + 1
Ca n investment be u sed for other produ cts? Yes + 1 N o
0
Will investment be amortized over: This contra ct
Fu tu re contracts —1
S. Possibility of commercial products benefiting:

Yes + l

No

—1

—1

9. Profit percent potential: (compa re d to com mercia l)
Less than —1 Equa l to 0 Mo r e th a n + 1
10. Profit percent potentia l: (compa red to other defense)
Less than —1 Equa l to 0 More tha n + 1
11. Will overall results as a ca pacity filler be beneficial?
Yes + 1 No —1
50
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Any rating below minus sixteen or
above plus sixteen is impossible because
certain items will always be zero. These
zero items are included in the stricture
because they should be considered in
the overall analysis. A risk factor was
not included as an item in this analysis
because the basic risk considerations are
part of points 1, 3, 4, 6, 7, 9, 10 and 11.
It is obvious that the worst potential
for considered business would be minus
sixteen and the best potential would be
plus sixteen. What lies between? It is
doubtful that any business could succeed
below the zero mark. If the analysis
falls between the range of zero to plus
eight, it may deserve further consideration. However, this is a range where
optimistic judgement should be at a
minimum. When the range is plus nine
to plus sixteen, the potential is there and
an optimistic viewpoint would be warranted.
The ratings in the grey area of zero to
plus eight may indicate that the company could give more or less weight to

some of the items. Your company might
desire to give more consideration to
future sales potential than to the profit
expected on this contract. Or getting a
particular contract may give your company so much prestige that both investment and profit percent may be considered very minor points.
Be cautious when you are considering
these points — losses are never desirable
and prestige does not satisfy creditors.
An analysis will be of little value to a
company unless the facts used are true
facts and not opinions of any one individual. When opinions are used they
should be clearly labeled.
Summary

Two final points to remember when
considering defense business are:
1. Always analyze each potential contract separately when considering
profit and overall effect.
2. Be conservative in all aspects of your
analysis.

The Impact of the Suspension of the 7%
Investinent Credit
B y W i l l i a m R . P a r ke r *
of 163 firms selected from
the Fortune Directory of the 500
Largest Industrial Corporations in the
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Fairfield Uni versit y, Fairfield, Co n n . B.S .B.A .
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U. S. were mailed a short three - question
questionnaire. The questionnaire also
stated a short historical background of
the repeal and suspension.
Did the suspension of the investment
tax credit affect your capital expenditure budget for the calendar year
1967?
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Slightly more than three - fourths,
(75.5 %) of the 122 returns reported
that it had no such effect, while 24.5%
reported that the suspension had had an
effect on their capital expenditure program.
How much was your capital expenditure budget afi'ected by the suspension
of the investment tax credit?
Of the thirty -two firms reporting reductions in their capital expenditures,
nine firms reported reductions of 5 %,
fourteen firms a reduction of 10% and
three firms reported reductions of 20 %.
One firm, a metal producer, reported
that it had cut its capital expenditure
program by 50 %. Several of the responding firms reported that their capital
expenditure budget had been affected
but they did not indicate to what degree
they had cut back their spending.
Many of the responding firms' financial officers took the time and effort to
write letters stating their position on
the investment credit.
A paper company official reported:
"Our cycle of planning, commitments,
and expenditure is from 2 t o 3 years.
Thus, we could not react in 1967 to the
suspension."
An auto parts firm official volunteered
"We believe that the use of the tax laws
for such purposes is detrimental to the
economy in general."
A steel company executive reported
"We have considered a delay in placing
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orders during the second half of 1967.
We will, however, curtail the placement
of orders if there is no repeal of the
suspension."
A financial consultant for a large
consumer goods manufacturer reported
"The investment tax credit is only one
of several criteria considered in investment decision making, and we have not
attributed any specific action to the
suspension of the tax credit by itself.
Decisions to invest in new plans and
equipment are based principally on
whether the investment will contribute
to the profitable growth of the company
and whether the expenditure will optimize the shareowner's investment."
Did this repeal of the investment tax
credit require you to seek additional
external financing of capital expenditures?
Here the responding firms shouted a
resounding NO! No additional external
financing would be required by 94.3%
of responding firms. Seven firms reported that they would have to resort
to additional external financing. But of
these seven firms, two mentioned that
the speed up of the income tax collection was contributing to their cash drain.
It would seem then, that based on this
survey, the suspension of the 7% investment tax credit really was not a very
successful device to dampen the economy. In fact, much ill will was created
by the off - again -on -again handling of the
7% investment tax credit.
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Corporation Cash Accounting
By B ru c e C. B r ya n t *
how much cash may be
coming into your company, its
advantages cannot be counted until it is
deposited in the bank and available for
the many uses you have planned for it.
With the advent of the stepped -up program of remittting withheld taxes twice
a month, it becomes even more important to get cash in the bank faster to
make up for this loss in your daily
bank balance.
We analyzed our cash system two
years ago and felt that we were being
penalized because of the slowness of
depositing our cash receipts. The possibility of using a lock -box system was
explored but due to the complexity of
our operation, it was decided not to use
this.

N

O MATTER

Prior System
In order to understand just how we
were being penalized when using our
previous method of depositing cash receipts, a brief review of our former
credit and accounts receivable system
is needed. We have ten product divisions, and these products were invoiced
on sixteen different invoice series. The
accounts receivable department maintained the `old fashioned" customer
ledger sheets which were filed alphabetically by division (identified by a
different color stripe on the top portion
of each sheet) . They received a copy of
each typed invoice which was posted to
the appropriate customer ledger sheet
showing date of invoice, invoice number, division and amount.
The checks received daily in the
cashier's office were totaled and sent to
* R o c k f o rd Ch ap t e r (Ced ar Rapids 195 2).
Assistant Se cre t ary for Barber - Colman Company, Rockf ord, Ill. He is a previous contri but o r t o [MANAGEMENT ACCOUNTING.
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the accounts receivable department for
posting. This check total was shown as
"undeposited receipts" on the daily
bank balance summary given to the
treasurer. Any deposit slips from the
banks were recorded and also sent to
accounts receivable department for
posting to the customers' accounts.
The checks were sorted alphabetically
in the accounts receivable department
and a check -mark was made on the
ledger sheets indicating which invoices
were being paid. In case of partial payments, a penciled notation was made
on the ledger sheet.
The checks were posted simultaneously to the customer's ledger sheet and
to the cash receipts register, larger
checks being posted the same day as
received. However, the bulk of the
checks did not get posted until three or
four days later.
The problem here was that a customer
would send us one check covering invoices from several product divisions
and it was necessary to determine which
invoices were being paid by breaking
down the total amount by product division. Considerable time was lost here
since the amounts had to be posted to
several different accounts receivable
ledger trays.
Any small deductions for tax, freight,
insurance, etc., were allowed without
further approval; but for checks with
larger deductions, a notification was
sent to the credit department. These
deductions were noted on the ledger
sheet.
Direct deposits were posted in the
same manner as checks and statements
were prepared on a selective basis at
the twenty -sixth of each month. A bank
deposit was made each afternoon for
checks posted for the previous after53

noon and for the morning of that day's
deposit. The credit department prepared
their past due notices manually from
the ledger sheets and invoice copies.
NEW SYSTEM
It can readily be seen that the above
system was antiquated, time - consuming
and not lending itself to getting cash in
the bank as fast as needed in today's
modern business world. So a ne w s ystem was initiated to process cash faster
and to eliminate unnecessary clerical
work and employees.
Customer Account Number
The first laborious task in initiating
a new system was the assigning of customers' account numbers. A six -digit
numbering system allowed us to not
only assign a number to our present
customers in alphabetical order but also
left enough spaces between assigned
numbers that new customers could be
given a n umber and still be in alphabetical order.
Periodically the tabulating department furnishes a listing for use in the
various departments involved. In this
listing, in addition to the six -digit number, a prefix is added to designate the
credit manager. This enables us to tell
at a glance what division could be involved since many customers buy from
several of our divisions.
If a customer buys from three divisions, he will be listed three times in the
customer's list, using three different
prefixes with the same customer account number. Thus, when a "NS F "
check is received, reference to this list
gives a clue as to which credit manager
should be contacted.
Our branch offices doing billing do
not assign customers account numbers,
this responsibility being left entirely to
the home office. This provides uniformity and internal consistency within
the entire system.
Invoices
In conjunction with this new system,
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another system was put into operation
where invoices were printed by our computer. The invoice forms had to be
revised to include a box to show the
customer's account number. One copy
of the new invoice series is now printed
"Remittance Advice" in bold letters
across its face, with the notation "Return this copy with your payment" at
the bottom of the invoice. Since the
customer account number appears on
all copies of an invoice, it makes our
problem of matching payments against
invoices quite simple if the customer
returned a remittance advice with his
payments.
Our experience here has been fairly
good, considering the volume of invoices issued and the variety of both
large and small firms with which we
do business. Many firms return remittance advices and some note their customer account number on their check
stub or voucher copy of their check.
Percentage -wise, this runs approximately
fifty - percent and we hope to improve
this in the future.
The invoice copy formerly used by the
accounts receivable department for posting now goes directly to the credit department for use as a follow -up copy
for credit purposes. In addidtion to all
the information keypunched from the
invoices under the former system, it
now includes the customer's account
number, customer's purchase order number and sales representative number.
Tabulating Department Files
The tabulating department maintains
three files to facilitate processing of invoices and cash in this system. A master
card file is established for each customer
containing customer's name, address,
number, Dun and Bradstreet rating,
date account opened, maximum credit
and selective collection information
codes.
The second file kept by the tabulating
department is the open -item file. Each
card includes customer number, group
number, invoice series, invoice number,
MANAGEMENTACCOUNTING

date, amount and customer's purchase
order number. As new invoices are
keypunched daily, they are collated into
this file to keep it current.
For use in up- dating of all accounts,
rather than having to re -run all open
items cards to arrive at a current balance, a customer balance file is maintained in the tabulating department.
This file gives the current balance of
customers' accounts and stays in balance with the open -item file.
History Ledger Card
Each customer now has a history
ledger card that is kept in the respective
credit manager's file. This card is a
tabulating card with the customer's
number punched into it to allow machine handling. The card is headed with
information punched in the customer's
master card.
As invoices are issued and payments
received, each transaction is printed on
the card (both sides of the card are
utilized) showing invoice number, date
and amount, payment received amount,
payment aging code and current account balance. As the customer balance
file is updated, the history ledger cards
are taken to the tabulating department
for posting purposes on a daily basis.
Cash
As checks are received daily, the large
checks and all checks accompanied by
a remittance advice are processed for
deposit first. The remainder of the
checks are alphabetized so that a customer account number can be looked up
in the customer account listing to identify payment.
The checks are totaled and deposited
in the bank daily. For the tabulating department, a corresponding tape is run
for the total of remittance advice copies,
check stubs with customers account
number showing, and Xerox copies of
checks for which no customer account
number was received. (Customer numbers are entered on these Xerox copies
of checks as they are looked up.)
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This method is a complete reversal of
the former system in that the checks are
deposited in the bank first and then
posted to the customer's account later.
This saves several days time that previously was lost because of the delay
in posting in the accounts receivable
department.
Operating on the theory that the
prime function of the cashier's department is to get money deposited in the
bank as quickly as possible, time is not
spent analyzing payments against open
items. The cashier's department handles
small deductions from invoices for tax,
postage and insurance but the accounts
receivable department and the credit
department handle larger deductions by
the customer and any discrepancies that
may occur in the account. The account
numbers to charge back for these deductions are entered on the remittance
advice or che ck copy by the cashier's
office or by the account receivable and
credit departments. Any necessary credit
memorandums are initiated by the credit
department to clear these accounts with
deductions.
A list of accounts out for collection
for which no payment is to be accepted
is provided by the credit department for
the cashier's office and any checks
marked "paid in full" are not accepted
for deposit without the credit department's approval. Post -dated checks are
held as before until their date warrants
deposit.
Tabulating Department Posting
Th e tabulating de pa r tmen t keypunches the information from the remittance advices, check stubs and
check copies on a card showing customer number, amount, invoice number, cash discount, collection charges,
tax, miscellaneous, and miscellaneous
account number. These cards which
balance to the control tape prepared by
the cashier's office, are matched to the
open -item file by customer number, invoice number and amount.
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A cash receipts register is run daily
by the tabulating department, this register being made up of two listings —the
matched items and the unmatched
items. The customer balance file and the
history ledger cards are updated by the
amount of the matched items (which
include the unmatched items of previous days which have now become
matched).
Monthly statements are prepared by
the tabulating department on a selective
basis, these statements showing the open
items making up the customers account
balance at the end of the month. Past
due notices are also prepared by the
tabulating department for selected customers. The open -item list, printed each
week, contains an automatic aging of
accounts, as the invoice dollars for each
customer's account are listed in three
separate columns, titled "current," "fifty ninety days" and "beyond."
The last report prepared by the tabulating department in this system is that
of listing the invoices covering collections due representatives. This list becomes the basis for paying commissions
to our representatives.
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Conclusion
As in any system, this one has its
advantages and disadvantages. We feel
the advantages far outweigh the disadvantages, because it accomplishes the
purpose of getting cash in the bank
faster. This in turn means a larger daily
balance and thus less bank charges. A
more exact cash position is known, as
the "undeposited" figure previously
shown on the daily cash summary has
been eliminated.
There is a net savings in personnel,
with the savings in the accounts receivable department being partially offset
with the small additional amount of
work necessary in the tabulating department. The space requirements are
less as the bulky ledger trays, which
had to be rolled in and out of the vault
each night and morning, have been
eliminated. An automatic aging of the
accounts plus obtaining commission information adds to its advantage.
The main feature that the credit
managers do not like is the size and
format of the history ledger cards. It is
felt that it is difficult to analyze such a
small card inasmuch as the period covered by the few invoices that can be
printed on both sides of a tabulating
card short compared to that than can
be shown on a 8' /z" x 11" ledger sheet.
While part of this feeling may possibly
be due to being accustomed to the old
style ledger sheets, it does take more
time to get a complete picture of what
has happened to an account. There has
been some contemplation of eliminating
the history ledger card in favor of a
monthly printing of an "activity register" for all accounts. While this may
suffice for the collection of the balance
due, it does not serve the purpose from
a credit standpoint for future credit as
does a ledger card.
The system has been quite satisfactory as a whole and as refinements are
added from time -to -time, it becomes an
even better accounting tool.
is

In order to eliminate some "fileouts,"
a preliminary sorting is made and those
cards not having an invoice number are
manually checked against the open -item
list to obtain an invoice number. The
unmatched items, which could be due
to partial payments, advance payments,
or unapproved deductions, are listed
and mu st be checked by the accounts
receivable and credit departments to
obtain the needed information so that
they can be credited to the proper
customer's account. This listing of
unmatched items is credited to the
Accounts Receivable —Trade Float account, which is controlled by the
accounts receivable department, and
debited to this account when information is found to enable the credit to be
made to Accounts Receivable— Trade.
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The Case for Continuous Discounting
B y TIM O TH Y P. H AID I N GER

techniques based
upon compound interest fundamentals have gained wide acceptance in
recent years. The principal methods involve, in some manner, the computation
of the present value of future cash receipts and payments. Potential investments are usually reduced to series of
cash flows which ma y or may not be
adjusted to account for varying degrees
of risk and the subjective utility of
funds. These cash flows are usually
treated as occurring in discrete amounts
at the end of annual periods. The interest rate used for discounting or compounding is also on an annual basis.
This practice makes for a simple
analysis. However, it is not consistent
with the facts for some investments.
For example, businesses often purchase
buildings and equipment in order to
improve or expand operations. Payment for such fixed assets may be discrete in nature, but the sales revenue
produced will be nearly continuous over
the productive life of the assets. Continuous discounting may be preferable
to annual discounting in such cases.
This paper considers the extent to
which error is introduced into present
value computations as a result of using

C
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discrete (annual) discounting when cash
flows are, in fact, continuous. It presents a procedure for converting an
interest rate based on annual discounting to one based on continuous discounting, data illustrating the magnitude of the difference in present values
obtained by use of the two discounting
methods, and the formulas for continuous discounting computations.
Converting from Discrete to
Continuous Interest Rates
The present value of a discrete future
flow of funds with annual discounting
can be obtained from the relationship:'
PV = FV (1 + i)
Where:
PV = present value of the flow
FV = value of the flow at the time it
occurs
i = annual interest rate
n = number of years until the flow
will occur
When continuous discounting is used,
the formula becomes:
PV = FV e j°
Where:
PV = present value of the flow
'T he de ri vat ion of all formul as ca n be found
i n t he A ppe ndi x.
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FV = value of the flow at the time it
occurs
j = continuous interest rate
n = number of years until the flow
will occur
e = base of the natural logarithm
(approximately 2.7)
We will be using present value techniques to rank investments involving
discrete flows with those involving continuous flows. Therefore, annual and
continuous discounting must give results which can be compared validly.
This will be the case if the two methods
give identical present values for the
same cash payment or receipt. Continuous discounting methods can be
applied to either discrete or continuous
flows and we will here apply them to
a discrete flow, comparing the present
value with that obtained with annual
discounting. We will solve the resulting
equation for j, the "continuous interest
rate," in terms of i, the "annual interest
rate."
That is:
FV (1 + i)-" = FV e i"
or
l +i =e;
Let us illustrate the use of this relationship by determining the present
value of an inflow of $500 three years
from the present, at an annual interest
rate of 10 percent. Using annual discounting, we have:
P V = F V 0 + 0 -"
= 500 (1 + .0 - 3
= 376
Using continuous discounting, we must
first convert to a continuous interest
rate.
l +i =ej
1.1 = ej
j= .095 =9.5%
We can then compute the present value
PV = FV e i"
= 500 ( . 0 9 6 )
= 376
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(3)

Significance of Continuous Discounting
Consideration of continuous discounting of discrete flows was useful in
developing a relationship between continuous and annual interest rates. However, the greatest importance of continuous discounting techniques lies in
their ability to handle continuous flows
as continuous, rather than as approximate discrete flows. Here we will consider the extent to which continuous
discounting gives more accurate present
values of continuous flows.
The present value of a continuous
flow of funds with continuous discounting is given by the relationship:
PV

= A 1 — (e)- j"

C

Where:
PV, = present value of the continuous
flow with continuous
discounting
A = annual value of the flow
j = continuous interest rate
n = number of years over which
the flow occurs
When the present value of a continuous flow is approximated by using
annual discounting, the following formula is used:
PVa =A 1 — (1i +i) -"
Where:
PV, = present value of the continuous
flow obtained by converting it
to discrete flows at the end of
annual periods
A = annual value of the flow
i = annual interest rate
n = number of years over which
the flow occurs
We can determine the percent of
error introduced as a result of using
the approximate annual formula as
follows: 2
'The same results can be obtained by using
the continuous and discrete formulas for the
present value of a flow of one year's duration
as follows:
MANAGEMENTACCOUNTING

Percentage error = PV` - P V .
PV.

_ PV (continuous)
PVI
PV (annual)
- 1 - PV. -1
A 1 - ( e) —i n

= PV° - 1
PV.

A l -( 1 +i)
i

= F V [ e i - 1 ] a - i^
- 1

FV (1 + i) -^

[

(

= 1 [ej 11e 'n i

C in

1

1

_
j /

1

1

—

— (

i n —n]
+ —1)
(e)
1

— t

But
ei = (1 + i )

= - [0 + i ) - 1 1 - 1

Therefore:

- 1 - 1

P e r c e n t a g e e r r o r = [ 0 1 - 0 + i ) —n ]
Percentage
error

_ PVC- P A .
P V.

-1

i

fable 1
PE R C E N TAG E E R R OR I N P R ES E N T V AL UE O F A F L O W OF F UN D S O F O N E D O L L A R
P E R YE A R F O R A P E R I O D O F O N E YE AR US I N G C O N TI N UO US D I S C O UN TI N G
A N D A N N U A L D I S C O UN TI N G :

Annual
interest
rate
i

Continuous
interest
rate
I

PV with
annual
discounting
PV.

PV with
continuous
discounting
PV1

Percentage
error
i
1
j _

10%

9.5%

.909

.954

4. 9%

20%

18.2%

.833

.916

9. 7 %

30%

26.2 %

.769

.880

14.3%

40%

33.6%

.714

.849

18.9%

50%

40.5%

.666

.82t

23.3 %

This illustrates that the percentage
error in present value using the two
methods is a function of the interest
rate only and not of the size or timing
of the payments. Thus, percentage
errors computed for one dollar for one
year would hold for other amounts and
other discount periods.3
'T h i s is co nt ra ry to the argume nt somet i me s
presente d that cont i nuous di scount i ng will be
of insigni ficant advan t age whe n flows are
bei ng di scount e d over long -time pe ri ods. See
E z ra Sol omon, Th e Ma n a g e m e n t o f Co rp o ra t e
Capital, Fre e Press of Gl e ncoe , N e w Y o rk ,
1959, pp. 17 and 321.
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Table 1 shows that the difference in
methods becomes significant as the rate
of interest rises. At an annual rate of
10 percent, the difference in present
value of future flows, expressed as a
percentage of the present value using
annual discounting, is 5 percent; at a
rate of 40 percent, the difference increases to 19 percent. At some point
within this range, the improved accuracy obtained would appear worth the
additional effort involved in using continuous discounting techniques.
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Here we will develop the formulas which were u sed ea rlier.
Present value of a discrete flow discounted continuously
T he present value of a discrete flow of funds in the future is computed from the
following relationship:4
PV = FV (1 + i')_n'
Where:
PV — present value of the flow
FV — value of the flow a t the time it occu rs
i' — interest rate per compou nding period (a nnu a l interest rate in the case of
annu al compou nding)
n' — nu mber of compou ndings (nu mber of yea rs in the case of annu al compou nding)
W h e n di sc o u n t in g m times pe r yea r, we let i be the a n n u a l inte rest ra te a n d
n b e t he nu m be r o f a n nu a l p er i od s t o o b ta i n t he fo l lo win g :
PV = F V ( I + I /m)- non
F o r c o n t i n u o u s di sc ou n ti ng , we let m a p p r o a c h infinity. O u r
pr e se nt v a lu e t h en b e co m e s:
PV = li m FV (1 + i /m)
n.� 00
let z = i/m

fo r m u l a

fo r

= F V l im (1 + i /m)- mn
n—,0.

T hen:
PV = F V l im

. — o

(I + z )

z

= FV e

T h e f o r m u l a f o r t h e p r e s e n t v a l u e o f a disc rete fu t u r e p a y m e n t o r re c e i p t wi t h

continuous discounting is therefore:5
PV = FV e m
We ca n u se t his r el a ti on sh ip a s foll ows:
D e t e r m i n e t h e p r e se n t v a l u e o f a p a y m e n t o f $ 2 0 0 t o b e rece ived a t t h e e n d of
5 y e a r s, d i s c o u n t e d a t a c o n t i n u o u s i n t e r e st r a t e o f 6 p e r c e n t :
PV = FV a 'n = $200 a —(

06 )

( 6)

_ $148

Pr e se n t v a l u e o f a c o n t i n u o u s fl o w o f f u n d s f o r a p e r i o d o f o n e y e a r , d is c o u n t e d
c o n tin u o u sly
W h e n we ha v e a c o n t i n u o u s flow of fu n d s we will u se integra l ca lc u lu s to

compute the present value. Assuming the flow begins at the end of year n -1 and
terminates at the end of year n, we have
'S e e M yr on J. Go r do n a n d G or d on Sh i l l i ngl aw , Ac co un ti ng , A Ma n a g e m e n t A p p ro a c h , Ri chard
D. I rwi n, I nc. , Home wood, Ill., 1964, p. 239.
'I n t he Appe ndi x we wi l l us e t h e n ot at i on i t o i n di ca t e b ot h annu al and cont i nuo us i nt e re st rat e s.
N ot e , how e ve r , t h at i f we are gi ve n an a nn u a l rate and wish to di scount cont i nuousl y, we must
conv e rt t o a con t i nu ous ra t e as di s cuss e d i n t he t e xt .
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n
Qn

PV = lim

0

—)

r
FV L

I

t =n -1

FV One it = FV

fn -1

n FV-i t dt = — FV

(e)—in + ( e)- i ( n - 1) l
FV
i n) ( e i ) ]
J�=�—�[�–e�-in�+�(e
i
J
i

1

1

(e>it I

nn 1

FV

in
_�—[ei�–11
ai

We can use this relationship as follows:
What is the present value of a continuous flow of funds, received for a one -year
period ending four years from now, in the total amount of $500, at a continuous
interest rate of 20 percent?
PV = FV [el —11�e—in

= 5 0 0 [ e.2

—1] a-( s ) (4) = $242

Present value of a continuous flow of funds for a period ending n years hence,
of annual value A, discounted continuously
When the funds flow occurs for more than one year, we will use the same
formula as for an annual flow, letting our period be from time o to n rather than
from n -1, and A be the annual flow.
Thus:
n
n—� 0

n�—e�-it�dt =� A� — � ( e) � - i t

A On a it = A

PV = li m
t =0

J

I ° = A 1 —�(e)- in
0

j

1

This relationship is used as follows:
What is the present value of a continuous flow of funds of $400 per year for a
period of six years at a continuous interest rate of 30 percent?
PV = A 1

' e) n = $400 1 _ (e) -(,M (e) = $1110

Pre se n t v a lu e o f a d i sc re t e f lo w fo r n a n n u a l p e r io d s o f a n n u a l v a lu e A, d i sc o u n t e d

annually
When discrete flows occur in more than one year, the present value will be
the sum of the present values of the individual flows:
P V = A ( I + i ) - ' + A ( I + j ) - 2 + . . . + A ( I + j ) -n = J A ( 1 + j ) -x

= A

+ i )- n
1

We can use this as follows:
What is the present value of an annuity of $100 at the end of each year for a
period of 5 years at an annual interest rate of 15 percent?
PV = A -1- —�(1 + 0 -1 _ $100
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.15

= $100 (3.35) = $335
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AD VAN C E D A C C O UN T I N G : AN O R G AN I Z AT I O N AL AP P R O A C H

Norton M. Bedford, Kenneth W. Perry and Arthur R. Wyatt
John Wiley & Sons, Inc., 605 Third
Ave., New York, N.Y. 10016, 1967,
second edition, 822 pp., $10.95.
The authors of this book have aimed to

produce a college text which falls in between the strictly procedural and the
strictly conceptual approaches, with a
slight skewness toward the conceptual
side.

HOW T O CONT ROL COST S

The Canadian Institute of Chartered
Accountants, 69 Bloor St. East, Toronto
5, Canada, 1966, paperbound, 46 pp.,
$2.00.

cedures of cost control. Included are
the contributions on: the need for cost
control; controlling material, labor and

The purpose of this booklet is to present some of the fundamentals and pro-

audit; and u se of the tools to achieve
cost control.

clerica l co st s; bu d g et a r y c o n t r o l ; responsibility a c c o u nt i n g ; m a n a g e m e n t

FI NAN CI AL R EP O RT IN G F O R N ON - PR O DUC IN G M I NI NG CO M PAN IE S
Th e

Ca n a d ia n

In stitu te of

Ch a rte re d

Accountants, 69 Bloor St. E., Toronto
5, Canada, 1967, paperbound, 31 pp.,
$2.00.
This Canadian research study should be

of interest to accountants in the U.S.
who have occasion to prepare financial
reports for companies in the developmental stage, whether in mining or other fields.

AUD I T I N G M E T H O D S

Charles Lawrence
Wadsworth Publishing Company, Inc.,
Belmont, Calif. 94002, 1967, paperbound, 92 pp., $3.35.
For the reader who seeks an introduction to auditing in a capsule, this book

covers the auditor's responsibilities, fact finding techniques, and manners of
forming an opinion. Audit methodology
is illustrated by application to inventory
with brief discussion of variations in
basic technique for other items.

CO D E O F P RO F E S S I O N AL E T H I C S

BY-LAWS
American Institute of Certified Public
Accountants, Inc., 666 Fifth Ave., New
York N.Y. 10019, 1967, paperbound,
63 pp., $0.35.
This pamphlet brings together the
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AICPA code of professional ethics,
opinions of the Institute's Committee
on Professional Ethics, and by -laws of
the Institute.
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THE ACCUMULATED EARNINGS TAX—
REASONABLE BUSINESS NEEDS VERSUS TAX AVOIDANCE
Machinery and Allied Products Institute, 1200 18th St., N.W., Washington,
D.C. 20036, 1967, paperbound, 65 pp.,
$4.00.

This pamphlet is concerned with effects
of the accumulated earnings tax, particularly on small companies.

BUSINESS LAW
BASIC FACTS FOR EXAMINATION REVIEW
Ivan Fox
Collier Books, A Division of the Macmillan Co., 866 Third Ave., New York,
N.Y. 10020, 1967, paperbound, 96 pp.,
$.95.

This is a pocket sized booklet designed
to assist in study and review of business
law.

AN ANALYSIS OF TIME - SHARED COMPUTER SYSTEMS
Allan L. Scherr
The Massachusetts Institute of Technology Press, 50 Ames St., Cambridge,
Mass. 02142, 1967, 115 pp., $5.00.
This monograph, based on the author's

doctoral thesis, is an attempt to apply
measurement and evaluation techniques
to the time- shared, interactive machine.
The emphasis is on the reaction of a
hardware system to the demands made
upon it by its users.

AN ELECTRONIC NETWORK FOR CHECK COLLECTION: A FEASIBILITY STUDY
NABAC /The Association for Bank
Audit, Control and Operation, 205 W.
Touhy Ave., Park Ridge, Ill., 1966,
paperbound, 52 pp., $4.00.
A summary of research findings on

utilization of available technology and
the cost of a check collection system
that incorporates an electronic network
for transmitting check information between banks.

THE OPERATING SYSTEMS OF THE IBM SYSTEM 360
Automation Sciences, Inc., 275 Madison
Ave., New York, N. Y . 10016, 1967,
third edition, in two volumes, $5.00.
This publication is a synopsis, collation
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and interpretation of information on
IBM 360, drawn from the official IBM
materials. The companion volume presents the publisher's experience in using
the IBM COBOL compilers on a wide
variety of IBM 360 equipment.
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effect is, of course, contrary to the
Government's stated policy to harness
the profit motive in the interest of
more effective and economical contract performance.
Some of the practical elements with
respect to action by Government
negotiators of incentive contracts
have been as follows:

and sharing arrangement to provide
the proper incentive.
Formulas are certainly an integral
part of incentive contracting but, as a
practical matter, if the incentive is
not strong enough, both the Government and the contractor lose. Let's
be practical and raise the level of incentive contracting through mutual
acceptance of the best balanced
interests.

1. Progressively tighter targets from

Probably one of the most serious
areas of disagreement between contractors and Government negotiators
is the understanding of the point of
target determination which balances
the attempts of contractors to inflate
cost estimates in order to cover contingencies and realize an acceptable
fee and the permission by the Government negotiators of a target amount
64

Kenneth E. French
Manager — Accounting Operations
Neutron Devices Department
General Electric Company

Effects

Allocation

St. Petersburg, Fla.

►

year to year without changes in
the sharing arrangement reduce
the incentive or even result in a
negative incentive as contractors
experience degradation of the
target cost and, therefore, the
target fee.
2. Anticipation of the effect of contractors' long -range savings efforts
which result in elimination of
savings amounts during target
negotiations precludes an under run of the target by contractors'
efforts. Again, the result is removal of the incentive inasmuch
as the realization of increased fee
is the reward for better than
normal performance.
3. Unreasonable administrative reviews of various account segregations in savings pools after actual
results are known, although purporting to obtain justification of
savings, often are really aimed at
reduction of the incentive fee.

To the Editor:
The letter to the editor, "Allocating
Fixed Costs," by Mr. D. A. Gawthrop
in the April 1967 issue appears to me
to be incomplete in one respect and
subject to misunderstanding in another respect.
Illustration I, which covers the
profit and loss effect of allocation of
fixed cost to units produced, leaves
out a very important line which must
be considered in order to get a correct profit. That line would be the
reduction in the unfavorable volume
variance as a result of the additional
earned fixed cost due to the increased
volume created by taking the export
order. Depending on the budgeted
volumes under which the rates were
determined, this may or may not balance to Illustration II.
I believe the letter is not on point
MANAGEMENTACCOUNTING

because the decision to take or not
to take the export order has nothing
to do with fixed cost provided that
plant capacity is available, which is
the case in the writer's example. Any
order (assuming that market prices
are not upset) upon which proceeds
exceed the direct cost will provide a
profit contribution if additional capacity is not required. This approach to
the accepting or rejecting of orders is
certainly greatly simplified compared
with Mr. Gawthrop's approach.
Willis M. Mohn
Controller
Chemical Division
Atlas Chemical Industries, Inc.
Wilmington, Delaware

► Don't Ask ... Recommend!
To the Editor:

to each report and forwarding them
to each recipient . . . the questionnaire should ask if the report is still
needed," etc. This is the most critical
part of the review program and deserves much more attention. For example, some managers will indicate
their satisfaction with the report and
insist upon its continuance even if
they do not read it— merely because
it exists. Others will say they do not
need it or any other report, when in
fact, they should be using it in order
to perform their job more effectively.
Some recipients may not understand
the report or how to use it —and
probably will not admit this unless
pressed in personal conversation to
explain how they use it or why they
do not use it.
Every report issued should be designed to play a motivational influence in meeting company and departmental objectives and plans. And
from my experience, most managers
do not know what information is most
helpful and what information is most
readily available until continuing improvements of reporting bring to them
this recognition.
Management accountants must understand and be a part of their management plans and objectives and they
must take the initiative in designing
and improving reports which maximize motivation of their managers .. .
they can not just sit back and ask
what is needed.

I have had the experience of performing a program generally similar
to that described by Mr. Waddy L.
Thomley in "Reports Control — A
Useful Cost Reduction Tool," that
appeared in the April 1967 issue. My
experience was gained in a large, 25
year old firm deeply steeped in tradition and in a small, three year old
firm with an aggressive management.
In each case, there was one phase
of striking similarity which was of
major import to the success of the
program ... and this same phase was
passed over lightly by Mr. Thomley.
It involves the question of who can
Clark H. Johnson
determine the "definite need for each
Controller
report" and its components.
DEVRO,
Mr. Thomley recommends that. .
Div.
of Johnson & Johnson
"Favorable results may be obtained
by attaching a simple questionnaire Somerville, N. J.
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