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Readers React
► The System Cycle Concept
To the Editor:
The article by Mr. Robert L. Shultis in the August 1967 issue, "Are
There Real -Time Financial Statements in Your Future ?" hit upon a
key problem area, not only for real time financial statements, but also for
any significant advance in data processing. The system cycle concept is
the key to a successful business information system.
I would like to comment on several points not mentioned in his
article to stimulate further discussion,
so that the requirements of more
users will be met. First, I have serious
reservations about organizing the
corporate data file as a single logical
entity. For example, the data content
of a time - keeping entry recording
hours worked in the plant on a specific task is quite different from that
recording the acquisition of a new
piece of plant equipment. A common
file would be required to include data
elements to meet both requirements.
My suggestion is a co- ordinated
group of logical files, each complete
in itself, and each sub - ordinate to,
and under control of, the "master
corporate data base."
To carry this example a little further, let us look at the data needs of
the specific departments. In Mr.
Shultis' example, several reference
keys are used by the various departments in accessing data in the file.
It is interesting to note that the nor-

mal follow -up activities of these departments imply different methods of
accessing the same reference keys.
Production would want to know that
the part was scheduled for receipt by
an agreed deadline, to avoid line
stoppages. Purchasing would check
upon the receipt of order confirmations from vendors. Receiving would
need to be able to access the file by
vendor, determine the correct purchase order number and inventory
part number, and then update the file
for receipt of the material.
Even though the reference keys are
much the same, the follow -up needs
—and therefore the normal method
of accessing the file —are quite different. Exceptions would be generated by reference key and action date.
I would find it extremely difficult to
organize a single logical file efficiently in the face of these requirements.
Another question is the need to
obtain a listing of all transactions
affecting a general ledger account.
While program and hardware reliability can be brought up to a high
level, the need still exists for the
transaction detail making up an account balance. An income tax auditor, for example, would not be
inclined to accept management's contention that the transactions were
properly recorded in accordance with
the corporate accounting manual, but
would want to examine some of the
supporting documents.
(Continued on page 64)
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Dynamic Business Models —A Tool to Meet
New Business Challenges
B y AL EX E . DEN B AAN
of fast growing technology, large scale research and development, enormous business growth and
rapid automation of management systems, the question often arises as to
what can be done administratively to
meet these new business challenges.
One tool, "business models," based on
"industrial dynamics" will be discussed
in concept and principle. An example is
used to illustrate these concepts.
N THIS AGE

Dynamic Business Models

A dynamic business model can be described as a replica of several interacting
and changing business activity- streams,
expressed as a function of time. Such an
abstract model is representative of real
business situations within defined limits
and can thus serve as a testing tool to
solve more complex business problems
when the direction of the final solution
is not known.
Dynamic refers to conditions, represented within the model, which change
over time in some described manner, in
contrast to static models where the basic
problem situation remains the same. By
trial and error, intelligent ball - parking
and the process of elimination we can

obtain alternative answers —not necessarily "one- best" answer —and select the one
which best suits the particular circumstances (which are changing). What we
are after is the "function of utility," and
isolation of the key factors which in real
life, with many other factors operating
simultaneously and conditions changing
constantly, becomes extremely difficult
to determine.
Models are based on some set of principles which provide it with meaning as
well as with limits. The ones used here
and partly described are well documented' and are generally known as
"industrial dynamics." Three of these
basic principles are:
I. Representation of a business as "activity networks" affecting personnel,
materials, orders and money, along
with, as a connecting medium, an
information network which provides
the feedback necessary for corrective
action, planning, etc.
2. Recognition of "policy" and "key
factors" as the main contributants in
a business. One of the modeling objectives, in fact, is to isolate the key
factors and to formulate policies
which show the most promising results based upon their manipulation.
3. Specification of model objectives
'Jay W. Forrester, Industrial Dynamics, The
M. I. T . Press, Cambridge, Mass.

A L E X E . D E N H A A N , Orange County Chapter (Massachusetts -Route 128, 19 6 6), is Pro je c t Manag er in the Business
Research and Systems Planning Department of Hunt - Wesson
Foods, Fullerton, Calif. Mr. Denhaan previously was associated with the Raytheon Company as Manager Finance
for Space Systems Operations, at Sudbury, Mass. He received his B.A. and M.A. degrees front Leyden University,
Netherlands.
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and assumptions used. To allow for
a more precise analysis, the intended
model limits, objectives and assumptions must be outlined as clearly as
possible.
A dynamic model consists of many relational statements, each of which describes a business phenomena as a function of time. The notation formate has
the following structure:
Status at this time = (Status one time
interval earlier) t [(time interval) X
(influencing event streams)]
The "status" referred to here could be:
units produced, levels of inventory, the
size of various accounts, etc.
Where do the ingredients of the model
come from? There is no single source
for the information. It takes digging into
operating records and files, and requires
interviewing people who have a good
insight into the business activities.
Functional managers, who often can
best describe events and their relationships because they know from experience what actions to take when certain
phenomena occur, are generally extremely helpful. The problem lies in
finding the relevant patterns and then
representing these by some form of relational statement or curve. At times
this requires considerable ingenuity.
Suppose that we can't determine exactly whether the behavior pattern of a
particular business activity is linear, convex, or concave; all we may know is
that it is not static (horizontal line) or
declining (line going downwards). The
business model can help by allowing us
to test each alternative for its impact.
Running the model with either one of
the three possible curves (linear, convex
or con cave) , we may fi nd, t o our surprise, that it makes little difference when
they concern a minor contributing relationship. It may turn out that the important factor is only the question
A. L. Pugh, 111, Dynamo, User's Manual,
T he M.I.T. Press, Cam br i dge , Mass., 2nd
edit ion, M ay 1963, p p . 4 5 .
2

whether the line has an upward slope.
If, however, the type of curve does create a large variance in end results, we
may have hit upon a "key factor." This
is precisely what we are trying to find:
how critical is a factor or relationship?
More detailed analysis is then required
to determine, with much greater precision, what the real curve should be.
Advantages of Dynamic Models
We can distinguish two pay -off stages
in dynamic modeling. The first pay -off
occurs during the formulation of the
model and its parameters. The second is
the completion of a computerized model
ready for testing.
Daring the first phase, the pay -off consists primarily of better understanding
by the contributing areas of their exact
roles and the relation of their efforts to
the total business, a consequence of the
probing questions asked to arrive at the
model formulation.
When the second phase is attained
and a model has been built, the intensity
of these advantages increases in magnitude. It now becomes possible to test
results of different policies "on paper"
at a fraction of the cost compared to
actual implementation of these policies.
The model also preserves management
experience by capturing the company
policies and the reasons behind major
business systems, for the benefit of new
managers. Finally, a dynamic model increases the experience level of the persons involved, as deliberate analytical
tests are made showing results in many
areas, including those outside the functional responsibility of the observer.
This can in no way be paralleled in
real life. In any business endeavor, there
are many different factors simultaneously at work. There is no way, in real life,
to freeze all and vary only one so that
the effects can be studied. In a model,
this can be done with one factor at a
time and later, with various combinations of factors. The effect of combination changes can then be understood,
MANAGEMENTACCOUNTING

since the effect of individual factor
changes were studied first.
It is interesting to review why these
advantages, if they are indeed real, have
not caused dynamic modeling to achieve
a flying start. First, the time period to
learn and to transfer the know -how
needed for any new approach is significant.
Second, dynamic modeling usually
transcends functional boundaries. It may
produce results which are of lesser interest to the function which originated
and paid for the model, but extremely
useful to several other functional areas
which did not incur the model building
costs. This means that it is practically
up to the general manager to commission modeling effort.
Third, the unintentional encouragement, via personnel policies and merit
raring systems, to submissive adaption
to the "established way" delays acceptance of new methods. In one company,
50 commonly heard reasons "why it
could N O T be done" were printed and
distributed in an attempt to reduce the
bias. Dynamic modeling is too new not
to lose ground immediately to established methods which are competing for
the same resources.
Example of a Model:
R & D Project Evolution
its an illustration of dynamic modeling„ we will utilize the development of
a typical research and development ( R
& D) project3 to study the factors which
strongly affect its positive growth. One
actual test example will be described.
R & D laboratories and organizations
handle, generally, a multitude of such
projects. Understanding the life cycle
of on e R & D project could lead to a
better understanding of R & D activity,
about which little is known compared
to manufacturing. Management in an
R & D environment still presents quite
a challenge.
The reiterative phases in the life of
an I t & D project are very broadly deMAY 1968

picted in Exhibit 1. These phases may
not always be formal in appearance but
do exist nevertheless. Some of the measurable results, derived from a working
model, are shown in the composite plot
in Exhibit 2, which was computer produced.
Model Description (Exhibit 1)
First, we must understand the reiterative phases in the life of an R & D
project which has two major segments:
The initial "research," usually with
company funds and on a modest
scale.
2. The "project' phase, directed at production design, funded by fiscal year
increments and much larger in size
than the first segment.
Both segments contain principally six
sequential steps of which four are evaluation hurdles (steps with the numbers 1,
3, 4 and 6) during which the project
can be terminated, even before completion. In other words, we have to realize
(a) that it takes many research starts to
accomplish one successfully completed
design project as an end result and
(b) that the periis in the life of an
R & D project are many. It is also quite
common for two or more such research
endeavors to fuse into one new project
and to continue their existence under a
joint but redefined and broadened charter.
Looking at the six sequential phases,
some of which are repeated with a suffix A or B, we see in step 1 the first
hurdle, to wit, the determination if
there is a need for a research study (in
IA for its continuation). If there is indeed a demonstrable reason to do research, the question that needs to be
answered in step 2 is what kinds of engineering skills are needed and whether
these are available. In step 3 the cost/
benefit relationship is assessed which
leads to the evaluation in step 4: the
1.

'For a more detailed description of an R &D
project, see: E. B. Roberts, The Dynamics of
Research and Development, Harper and Row,
Publishers, Inc., New York, 1964.
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assessment of the acceptance or saleability of the project. Acceptance is
needed at first (step 5) within the company, where the demand for research
funds generally exceeds the supply, and
many months later (step 5A) outside the
company, in a competitive customer
market. Usually too little is known at
step 4 about the subject to be researched
to have already identified an external
market. This means that to start the
effort, the company has to fund the
research (out of a limited research
budget) .
Each time we arrive at step 4A there
is a better chance to attract outside
funding and to enter the "project" segment. This is the effect of the many
man - months of research into means,
materials and techniques to solve the
problems. The increased understanding
of problems and possible applications
for the results of the research study enhance saleability, thereafter leading to
step 5A and following.
Periodically, progress in the research or project phase is assessed (steps 6 and
6A) and if unsatisfactory the efforts can
again be stopped. This would mean that
the "research" no longer receives company funds if we are still in the first
segment of the life cycle, or t hat the
"project" (second segment) is terminated before completion.
If progress is satisfactory but the
project not yet complete (evaluated in
steps 6A and 7), we proceed to step
1 B where the determination again is
made if the need is (still) there or if
technical obsolescence has obviated this
need. Failure to pass step 6 during the
first segment means termination of the
research effort which has a magnitude
in the order of $10,000- $40,000 in this
example. Lack of success at step 6A in
the second segment means termination
of the project which in this model has a
magnitude in the order of $30 -$40 million. In the actual model these phases
simplified in Exhibit 1, telescope into
hundreds of sub - phases, but this over-

view is sufficient for our explanation
here.
Working Model Output (Exhibit 2)
In Exhibit 2 we observe the graphical
and computer produced output of the
model described in Exhibit 1. The parameter values were set at some acceptable
beginning point. The horizontal axis
indicates time in months with a two month interval. Since we are looking at
several graphical results in one composite plot, we need more than one vertical scale. Fo r example , the G -scale

from 0 to 600 for the G -curve is indicative of the number of engineers employed (very little during the research
in the first 42 months and a maximum
of 370 engineers in month 116). The
$ -curve represents the cumulative actual
costs; the $ -scale ranges from $0 to $40
million. The actual cumulative costs in
the graph reaches a maximum of $29
million.
Five of the more significant result
curves ($, G, N, A and R- curve) have
been explained to the right of the plot.
A composite plot is somewhat deceptive
due to the various scales used, which
are different in relative size as well as
in unit of measurement. For example,
the G -curve portrays engineers (men)
while the $ -curve indicates costs (dollars). They are, therefore, related but
in need of separate scales to measure
against.
The obvious advantage of t he composite picture is the bird's eye view of
the trends in several areas being simultaneously measured. Notice in Exhibit 2
that the first segment consists of 42
months devoted to "research" and that
the second segment, the "project," lasted
from month 42 to 122 when 100%
project completion was reached. It took,
however, until month 128 before the
last engineer was transferred out to
another project.
Test to Determine Policies
Enhancing Speedier Completion
As an illustration, we will describe
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EXHIBIT 3

one test performed to determine if there
are ways to speed up completion of the
project. To understand the reasoning
behind this test, we have to refer to step
1 in Exhibit 1, which was the "perception of the need for R & D" by:
T he resea rcher proposing the project.
His superiors within his own orga niza tion.
The central evaluators of all research
projects who ha ve to divide the a va ila ble
resea rch fu nds of the compa ny over several competing proposals from different
company divisions.
Tenta tively, one or more ou tside sou rces
who are la ter going to be influential in
the marketing of the idea : other companies (pri me c ontr a cto rs), research institutions, consulting engineers, Department of Defense, to na me the ma jor
ones.

As we can predict, this "perception
of need" is in part based on the recognition of the benefits or value, expressed
in dollars. The value behavior is depicted
in Exhibit 3 which shows the three
characteristic stages: the uphill battle to
obtain recognition for the ideas; the exhaustion of all known possible applicaMAY 1968

tions for the idea (meaning that the
value no longer increases) and, finally,
the decline through obsolescence and
surpassing by another new and better
project. Examples of these are the computers which are now, within a 20 -year
time span, already in the third generation and the current jet liners which,
although only a few years old, are about
to be superseded by SST's.
A clear implication of this type of
value behavior is that the company performing the research should be interested in accomplishing a project well
before the obsolescence sets in and the
product becomes unmarketable. There
are various ways in which this can be
accomplished. One is indicated by the
test results of Exhibit 4.
In Exhibit 4, all variables in the model
were kept at their previous values (as
in Exhibit 2), except one: the number
of engineers initially assigned to the
project. While in Exhibit 2 we started
with only 1.1 man on the job (I researcher and part -time assistance), in
exhibit 4, we started the research project
with 11 men. To look at the difference
in end results, we have to compare the
computer - produced outputs in Exhibits
4 and 2. We see the following:

o
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$29.0 million
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286 man - months

370

535

Month 122
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10

36
$0.972 million
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Results are hand marked on the diagrams for clarity.
A comparison of the test results (Exhibit 4) with the initial results (Exhibit
2) highlights a number of interesting
aspects. For one, the company gained a
customer's satisfaction 3'/ 2 times as high,
based on timeliness, total costs, etc., but
wound up earning less profit. This indicates that the CPFF method of compensation may not be adequate to induce a
contractor to complete the project as
early as possible. An incentive should
be provided to compensate him for the
higher initial risk he took by performing the more costly early research with
his own funds (see in Exhibit 4 how
cumulative profit, the N- curve, goes way
below 0).
We conclude from the test, therefore,
that the assignment of more people initially during the research phase has a
beneficial effect on the total project duration. A team rather than a single researcher is made available to perform
the research and to later provide the
training base from which to start the
expansion necessary to accomplish the
project. But whether the company, as a
policy under CPFF, should speed up accomplishment of the project by adding
more people initially, cannot yet be
concluded. This is really dependent upon other alternatives which the model
may help indicate with further testing,
e.g., a different pricing method.
MAY 1968

Summary
Dynamic models can be a significant
management tool, especially in the area
of studying policy alternatives under
time varying conditions where pay -offs
are not necessarily measured in terms of
dollars and cents only, but also in terms
Of successful growth.
Concentration on policy seems warranted because policy stands at the head
of all decision series. Unfortunately,
this is the least commonly appreciated
area, since the incidence of "policy makers" is far smaller than the incidence of
execution which is embodied in every
job.
The advantages of dynamic business
models are: better communication between organizationally separate functions within a company, preservation of
experience and increased understanding
of the interaction between business phenomena. Furthermore, it is economical
in that "paper exploration," without the
necessity of disturbing the "live" organization, bears a much lower cost than
the cost of committing resources to the
actual implementation of a change in
policy, including the emotional upset to
the organization. Finally, models serve
planning by the predictive ability to indicate in advance the likely long -range
consequences of certain policy changes.
This is often more needed than historical reporting.
11

Digest of NAA Research Study
External Reporting for Segments of a Business
Presented here is a digest of findings from the research study published
by NAA in April 1968. This is the first in the new series of Research Studies'
in Management Reporting, which comprise studies dealing with management's
discharge of its responsibilities for reporting economic information to external
groups including stockholders, creditors and government. This new series will
take the place of the current Research Report series.
External Reporting for Segments of a Business is paperbound, 120 pages.
An announcement with a reply order card was mailed to all members in
March. One copy of the study is available without charge to each member
who returns this card by April 30, 1969. The study can be purchased by nonmembers, or additional copies may be obtained by members, both at the list
price of $2.50 each.

This study finds that operating results
for segments of diversified companies
can be reported in ways which meet
needs expressed by investors and that
this can be accomplished without damage to stockholders' interests. Evidence
obtained shows that disclosure of sales
and contributions to consolidated profits is needed for segments which are
affected differently by economic conditions, which have differing rates of
profitability, and which make material
contributions to consolidated sales and
earnings. This can be accomplished by
adapting accounting techniques now
used by some companies for internal
purposes.
To cut through the existing uncertainty about what information is needed,
depth interviews with financial analysts
and bankers were first employed to identify the specific kinds of segment financial data relevant to investors' and creditors' decision making processes. Both
groups were found to be primarily interested in data serviceable for estimating
12

future earnings. In evaluating investment
or credit strength of a diversified company, separate forecasts are made for
each industry or market in which the
company has a material participation.
Income is projected for each segment
and combined for conversion to earnings per share for the company under
analysis.
The report states that management in
each company can best define the segments for which to report provided it
meets the needs which suppliers of capital have for information. Usefulness in
forecasting requires that each segment
be relatively homogeneous in its response
to economic conditions.
Significant segments are usually groups
of end - products but markets are sometimes primary or supplementary segments for reporting. While they simulate
forecasting procedures which companies
employ for internal information; outsiders need information only for segments having a material effect on consolidated earnings.
MANAGEMENTACCOUNTING

No standard classification of segments
for reporting can yield meaningful results when applied to companies with
diverse organizational patterns. Uniformity for all companies is not essential
because skilled analysts do not regard
intercompany comparisons of segment
results to be significant in their work.
Presence of both joint revenues and
joint costs makes it impossible to determine net profit for individual segments
except with arbitrary allocations which
tend to destroy validity of the resulting
figures as measures of individual segment contributions to overall profits.
Where segments are linked together by
a limited number of common functions,
contribution margins are reliable and
useful for forecasting segment contributions to common costs and aggregate
profits. Segment contribution margin is
the excess of separable revenues over
separable costs of a segment. Where
operations are highly integrated and separable contributions by segments are
small relative to the amount of joint
cost, segments are best treated as a single
unit for external reporting.
Disclosure of sufficient detail to enable users of segment reports to distinguish short -run variable, annual programmed, and long -run capacity costs
will be helpful in forecasting earnings.
In a final phase of the study, executives of 70 large companies were interviewed to ascertain their reactions to
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conclusions drawn from the preceding
phases. No serious opposition to segment
sales was found but, with some exceptions, opposition to disclosure of segment contributions to profits was strong.
Major reasons given for attitudes expressed were: (1) that earnings figures
meaningful to outsiders cannot be constructed for anything less than the whole
enterprise and (2) fear that disclosure
of segment earnings margins may provoke reactions from outsiders detrimental to welfare of the stockholders.
However, the study suggests that reporting techniques can be developed to provide useful segment earnings and that
some company executives probably underrate analysts' sophistication and skills.
The fact that outsiders' information
needs can be met with a comparatively
few broad segments tends to minimize
harmful reactions from disclosure.
The foregoing conclusions are supported by experience of a few companies
that now report segment earnings. Executives of these companies stated that
the practice has improved understanding
of their companies in the financial community with no objectional reactions of
consequence.
The report suggests that investors'
confidence in reports on segment operations will be improved if independent
auditors can accept responsibility for
segment data by expressing an opinion
on financial statements available to stockholders and creditors.
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Contribution Margin Reporting for
Diversified Companies
B y P A T R ICK S . KEM P
H E E S S E N C E O F the many recent
statements regarding the reporting
practices of diversified companies is that
they should report operating results by
major lines of business as well as for the
company as a whole.' What is meant by
"lines of business" is not always clear.
Some writers have suggested, however,
that major product lines or types of
business activity constitute more appropriate segments for external reporting than existing organizational divisions, when these are different.2 In other
words, the breakdowns used in external
reports may cut across divisional boundaries. In this article, the term "seg-

I

'Manuel F. Cohen, "The SEC and Accountants: Cooperative Efforts to Improve Financial
Repotting," Journal of Accountancy, December 1966; Statemen t of the Accounting Principles Board, Disclosure of Supplemental Financial Information by Diversified Companies

(A1CPA, New York, September 1967); Robert
K. Mautz, "Financial Reporting by Conglomerate Companies," Findings and recommendations released on Financial Executives Foundation Study, Financial Executive, February
1968.

`See, for example, Leopold Schachner, "Corporate Diversification and Financial Reporting," Journal of Accountancy, April 1967, pp.
46 -47.

ment" is used as a general expression
which can represent major product lines,
types of business, organizational divisions, etc.3
Our discussion proceeds on the assumption that "lines of business" reporting is desirable. This is not an exhaustive
discussion of the reporting problems of
diversified companies. Rather, the purpose of this article is to examine and
evaluate the alternative ways of reporting operating results of diversified companies by segments.
The Range of Alternatives
To what extent should or can operating results of a diversified company be
reported by segments? The range of
suggested alternatives includes the following:
I. Revenues only.
2. Gross profit (revenues minus cost of
goods sold).
3. Contribution margin (revenues minus
directly assignable expenses).
4. Contribution margin (revenues minus
directly assignable expenses and incremental expenses).
,'The FEF study, op. cit., in effect limits the
appropriate reporting segments to components
operating in different industries.

D R. PATRICK S. KE M P, C P A , Richmond Chapter (Atlanta
19 6 0 ) , is Pro fe sso r o f Ac co u n tin g a n d Ch a irman o f th e De -

partment of Accounting, University of Rich mo nd , Va . A
graduate of Rice University, Professor Ke mp holds an
M.P.A. degree from the University of Texas and a Ph.D.
de g re e fro m the University of Illin ois, both in the field of
accounting. Professor Ke mp is a previous contributor to
MANAGEMENT ACCOUNTING.
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5. Net income (revenues minus directly
assignable expenses and allocated
portions of jointly incurred expenses).
The first two alternatives usually do
not furnish enough information to be of
much benefit in comparing operating
results of various entities. There appears
to be a general assumption in the literature on the subject that "line of business" reporting must proceed beyond
the point of gross profit if it is to be
beneficial to the readers of the financial
statements. The question is how far
beyond? The central contentions in this
article are:
The practical and conceptual difficulties inherent in attempting to arrive
at net income figures for segments of
the business are sufficient to preclude
this alternative.
Therefore, the feasible range of alternatives is reduced to those measurements lying between gross profit
and net income: i.e., the contribution
margin alternatives listed above.
Of the two remaining alternatives,
the contribution margin in excess of
directly assignable expenses is the
more practicable.
Objections to Net Income by Segments
Two principal objections to determining net income by segments exist: one
practical and one conceptual. The practical objection is to the many problems
involved in allocating jointly incurred
expenses to the various segments. The
conceptual objection raises the question
of whether or not segments of a business
can earn net income on their own.
Cost allocations are, by definition,
arbitrary and thus subject to question,
even when limited to the reports of a
single! company. As we move to the
question of comparability of reports of
two or more companies with each other,
the arbitrariness of allocations becomes
more significant. The question of uniformity vs. flexibility reappears here. To
what extent should allocation bases and
methods be dictated and by whom (the
Accounting Principles Board, the S.E.C.,
etc.)?
MAY 1968

The allocation problem, though difficult, is not insurmountable. By itself it
is not sufficient to preclude the reporting
of net income by segments, although it
casts doubt upon the reliability of the
reported figures.
The conceptual objection is somewhat
more basic. Implicit in the act of reporting net income by segments of a business entity is the assumption that these
segments are capable of earning net incomes individually. The evidence, however, would seem to indicate that this
assumption is invalid. The segments are,
in fact, not independent entities, but
merely parts of a larger entity. Presumably, this organizational arrangement exists for some good reason or
reasons, such as accumulation of large
amounts of capital, more effective top level management, etc.
Whatever the reasons, the facts are
clear; the segments are parts of a diversified total entity rather than independent entities. Thus, some costs are incurred for the benefit of the total entity.
Any allocation of these costs in an attempt to determine and report net income by segments is not only plagued
by practical difficulties; it is illogical as
well. The most that can be expected of
each segment is that it make a positive
contribution toward covering these company -wide expenses and providing a net
income for the stockholders of the total
entity.
The practical and conceptual objections cited above, taken together, appear
to be sufficient to negate net income by
segments as a meaningful and reliable
way to report operating results. Thus,
since we already have dismissed revenues only and gross profit, we are led to
consider some type of contribution margin.{ Two are suggested in the list of
'The contribution margin concept is also referred to in the literature on reporting by
diversified companies as "defined profit." This
term is attributed to Manuel F. Cohen by
R. K. Mautz in his article entitled "Conglomerate Reporting and- Data Reliability," Financial Executive, September 1967, p. 31.
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alternatives presented above: (1) contribution margin in excess of directly
assignable and incremental expenses and
(2) contribution margin in excess of
directly assignable expenses. These are
discussed below.
Contribution Margin in Excess of
Directly Assignable and Incremental
Expenses
The concept of incremental expenses
is described by Leopold Schachner as
follows:
These expenses would cover services
which the sectors would have to purchase outside, if they were not provided
by the staff or service departments located at corporate headquarters. The
cost of these services —such as data
processing, engineering design, market
research, executive development and
product advertising —can be charged to
the sectors in a manner that would
roughly equate the charges made with
the cost of the services rendered.5
Although Schachner does not favor
the contribution margin approach in his
article, his distinction between incremental and allocated expenses provides
the basis for a possible form of contribution margin reporting. Strictly interpreted, his concept of incremental expenses can be considered immune from
the conceptual objection to reporting net
income by segments. That is, the incremental expenses can be considered as a
natural part of the separate operations
of the segments, even though they happen to be jointly incurred.
The practical problem, however, is
still present. The assignment of incremental costs, remains judgmental and,
to some extent, arbitrary. Thus, the
quantitative reliability of operating results reported on this basis is subject to
question, just as is true in the case of
allocated expenses. In fact, it might be
contended that the assignment of incremental costs to segments is merely a
type of allocation, using as the alloca5

Leopold Schachner, op. cit., p. 49.
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tion base relative use of the service
represented by each expense. While not
entirely negating the concept of contribution margin in excess of incremental and directly assignable expenses, this
practical problem raises doubts as to its
reliability and, hence, its usefulness.
Contribution Margin in Excess of
Directly Assignable Expenses
By the process of elimination we arrive at the use of contribution margins
in excess of directly assignable expenses.6 This basis of reporting eliminates both the practical and conceptual
objections to reporting net income by
segments. Since expenses incurred by
the company as a wh ole are not allocated to segments, but are reported as
company -wide expenses, the myriad
problems of expense allocation are
avoided entirely. Furthermore, it is perfectly logical to assume that segments
can make a contribution toward covering company -wide expenses and providing a net income for the company, even
though they cannot earn net income (or
sustain net loss) on their own.
The income statement format for reporting segment contribution margins in
excess of directly assignable expenses is
illustrated below.
In this skeleton presentation, no attempt has been made either to identify
the type of segments involved or to
enumerate the types of expenses which
might be considered as directly assignable and as company -wide. Both of these
factors can vary considerably from company to company. Segments, for example, might represent types of business
activity, product lines, etc. The two
major expense categories can have
vastly different components, depending
on the nature of the segments of each
particular company.
°The conclusion expressed in the FEF study,
op. cit., is that companies be allowed to report
by segments on either a "directed profit" basis
or a net income basis, with adequate disclosure
of the nature of the basis selected.
MANAGEMENTACCOUNTING

60,000

100,000

170,000

330,000

$ 40,000

50,000

30,000

$120,000

Regardless of these differences, however, the basic reporting format remains
the same. The directly assignable expenses of each segment are deducted
from the revenues of that segment to
yield the contribution margin. The same
calculation is repeated in total in the
"total company" column. Companywide expenses are then deducted from
the total of the contribution margins to
yield the company -wide net income.
The contribution margin approach
does not solve all of the problems of reporting by segments. For example, the
composition of directly assignable expenses may be different in similar segments of different total entities; thus the
contribution margins will differ somewhat conceptually as well as quantitatively. Furthermore, the contribution
margin of a given segment of a diversified company obviously will differ conceptually from the net income reported
by an independent company in the same
line of business. This is not really a new
problem, however, but an old one magnified somewhat. Even among independent companies, expense classifications
vary, one company may incur a type of
expense which another does not incur,
etc. Adjustments will have to be made
by the reader, formally or informally, in
comparing contribution margins just as
is now necessary in comparing reported
operating results of independent companies.
In spite of the comparability problem,
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$

$150,000

Segment
Z
$200,000

y

Segment

X
$100,000

$

Revenues
Directly assignable
expenses
Contribution margin
Company -wide
expenses
Net income

Segment

Total
comp any
$450,000

80,000
$ 40,000

the contribution margin concept seems
to offer the most reasonable approach to
reporting by segments the results of
operations of a diversified company. Imperfectly comparable but conceptually
sound contribution margins would appear to furnish more reliable information than more nearly perfectly comparable but conceptually unsound net
income figures.
Summary
Conceding the assumption that reporting of results of operations of diversified companies by segments is desirable, we have surveyed the range of
alternative approaches available and arrived at the following conclusions. First,
neither revenues nor gross profits, by
segments, furnish enough information to
be significantly useful to readers of financial statements. Second, the attempt
to compute and report net income by
segments runs afoul of b oth practical
and conceptual objections which are
significant enough to negate this as a
reasonable alternative. Third, the assignment of incremental expenses to segments, although it may overcome the
conceptual objection to expense allocation, fails to overcome the practical
problem sufficiently to warrant its use.
Finally, the concept of contribution
margin in excess of directly assignable
expenses, although not perfect, represents the most reasonable and useful
way to report the operating results of
diversified companies by segments.
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Multiple Incentive Contracts:
An Analytical Technique
B y W I L LI AM A. F ARM ER
o P R O P E R L Y evaluate likely performance under multiple incentive contracts, probability of achievement data
must be added to a basic cost- performance- schedule incentive model, and the
relationships between that probability
and incentive fees evaluated. In effect,
management must quantify its hunches,
guesses, opinions and expert knowledge
into a composite probability plan, and
constantly evaluate group decisions
throughout the duration of the contract
as more information becomes available.
This process, while relatively complex,
offers a challenge to alert management
in the field of multiple incentive contracting and a potential reward of increased profits.

T

Assumptions and Definitions
is

To demonstrate the technique, it
convenient first to use a set of simplifying assumptions. Therefore, we
shall adopt the following temporary assumptions:
1. Of the three areas —cost, performance and schedule— schedule (or
performance) considerations may be
temporarily ignored. This permits the

use of simplified, three- variable, two
dimensional diagrams.
The award /penalty functions are linear, without the familiar plateau of
constant fee over a short range. This
assumption applies only to the relationship between points and dollars,
but need not apply to the mechanics
of incentive point realizations.
In most multiple incentive contracts
the degree of significance associated
with the variables can be expressed as
deviations from targets, in terms of
minimum and maximum amounts. In
this analysis, the range of significance
can be described by using the following
definitions:
Target Cost —The estimated most probable contract cost required to achieve
target performance and schedule.
Min imu m Cost —Cost associated with
maximum cost incentive award.
Ma x imu m Cost —Cost associated with
minimum cost incentive award, or the
point where the slope of the cost incentive award function changes. Occasionally there are additional penalties for increased overruns.
Target Performance —Level of performance achieved when all performance
milestones are met.
Minimal Performance —Level of performance which must be achieved to
realize any cost incentive awards.

WILLIAM A. FARMER is In te rna l Consultant with the
Martin Marie tta Corporation . He ha s a B.S .M.E. d eg ree a nd
an M.B.A. d egree, and ha s co mpleted all c ourse work toward
a Ph .D. in Ec onomics. Mr. Farmer also teac hes two gradu ate
courses in Ec ono mic s at Ro llins Colleg e, a nd is Pre sid ent of
a Florida re al estate inve stmen t c orp ora tio n.
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Minimum (Maximum) Performance—
Performance level resulting in minimum (maximum) performance incentive dollars.

Target schedule, minimum schedule
and maximum schedule are also similarly defined. It is assumed at the outset
that schedule performance will be on
ta rget.

FEE ACHIEVEMENT , PERFORMANCE VERSUS COST AT
TARGET SCHEDULE
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COST, MILLIONS OF DOLLARS
EXHIBIT 1

Initial Analysis
Llsing these definitions, a chart similar
to Exhibit 1 may be constructed for
any specific multiple incentive contract.
MAY 1968

The constant fee lines are constructed
according to the award /penalty provisions in the contract. In this example,
each constant fee line represents various
19

I L

c o m b i n a t i o n s o f c o s t a n d p e r fo r m a n c e ,
wh i c h r e su l t i n a c o n st a n t fe e a wa r d .

The maximum and minimum fee
points represent combinations of performance and cost resulting in the realization of the extreme incentive amounts
applicable to performance and cost only,
since by assumption all schedules are
realized on target.

Probable Realization
We may now turn our attention to
completion of the model, incorporating
a probable realization function. Using
probability analysis techniques, management decides which combinations of
performance and cost represent equally
probable combinations.
It is not necessary to assume that the

F E E A C H I E V E M E N T , PE RF OR M A N C E V E RS U S
C O S T AT T AR GE T SC HE D U L E , W I T H
PR OB A BI L I T Y - A C HI E V E M E N T D A T A
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constant fee lines represent constant
probability lines as well. This may be
true only for certain small ranges of
performance and cost. Most economic
goals require substantially increased
expenditures as the objective is approached, as in the case of the increased
cost involved in achieving tighter tolerances in machining.
Therefore, before committing contract funds, management should hypothesize a family of performance possibility
curves, with each curve representing a
co n st a n t pro ba b ili ty of p e r fo r m a n c e
a c h i e v e m e n t fo r t h e v a r i o u s c o r r e sp o n d -

ing costs. Such curves will encompass
all other variables, including the enthusiasm, effort, etc., directed at accomplishing the respective goals. Exhibit
2 shows a partial family of probability
achievement curves superimposed on the
initial diagram. This combination permits management to plan the contract
performance.
Planning and Control
Once such a series of curves has been
derived (and they must be constantly
monitored throughout the duration of
the contract), the analysis at any particular time will proceed as follows:
After first considering long -term objectives (company reputation; potential
of additional contracts; etc.) management must decide on the approximate
level of performance to attain. After
locating this point on the vertical axis
of Exhibit 2, a horizontal line is drawn
to intersect the desired probability
achievement curve; a vertical line is then
dropped from this point to intersect the
horizontal axis. This point is the required funding.
The "corner point," as it relates to the
constant fee lines, enables management
to determine the near -term prospective
profit. If the amount of profit is not
acceptable, another probable profit may
be established by repeating the process
until an agreed -upon mix of cost, performance, fee and probability of achievement is obtained.
MAY 1968

After this determination has been
made, it is possible to hypothesize the
va ri ou s

proba bili ties

a sso cia ted

wi th

other combinations of performance and
fee by moving up or down on the vertical line at the particular funding figure
selected. Other information can also be
derived from the diagram, such as the
existence of other combinations of cost
and performance resulting in the same
fee or profit, with or without minor adjustments in the stipulated probability
of achievement.
As wa s p r e v i o u s l y i n d i c a t e d , m a n a g e m e n t m u st c o n t i n u a l l y m o n i t o r t h e c o n tra ct with re ga rd to a possible shift of
the proba b ility- a chie vement cu rv es. T o
d o this, a n d a lso to d e t e r m i n e wh e t h e r

additional or fewer funds should be
committed (if it is decided to change the
confidence of achieving a particular
performance and /or fee level), a series
CONSTANT FEE SURFACE
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EXHIBIT 3
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of decision points related to expenditure
versus time should be programmed. The
interdependency of events must be recognized and attention concentrated on
the irrevocable decisions. A simple series
of supporting charts, showing changes
in funding, probability- achievement
curve locations, selected risks, time, etc.,
will provide valuable data for planning
and control.
Further Analysis- - .Schedule
Considerations
T o complete the analysis the first
simplifying assumption —that schedule
incentives may be ignored —is removed.
Full consideration should now be given
to the costs and rewards associated with
schedule achievement.
This is difficult to illustrate, since there
are now four dimensions to consider.
Both the probability- achievement curves
and constant fee lines have now become
a family of surfaces.
Considering fee as the fourth dimension, we first set -up the basic three -dimensional model of cost, performance

and schedule as shown in Exhibit 3. The
plane defined by points G -L represents
the area of significance as in Exhibit 1,
with the line TS representing one constant fee line at target schedule. The
plane defined by points A through F
represents the areas of significance at
maximum schedule performance, with
plane M through R representing the
area of significance at minimum schedule performance, according to the terms
of the contract.
The surface (in this case a plane)
defined by points U through Y thus
represents the combination of cost, performance and schedule achievement resulting in a constant fee /profit. A family
of such surfaces may be constructed for
various levels of fee /profit. Point E
represents the point of maximum contract fee/ profit, and point M the point
of minimum contract fee /profit. Having
established the family of constant fee
surfaces, it is necessary to derive the
family of constant probability- achievement surfaces. These surfaces are established by quantifying management's

EQUIPROBABLEACHIEVEMENTSURFACE

EXHIBIT 4
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FEE AC HIEV EMEN T, PERF OR MA NC E
V E R S U S C O S T A T TA R G E T S C H E D U L E , W I T H
C O S T F E E P L A TE A U

COST PLATEAU

hunches, guesses, opinions, and expert
knowledge regarding the structural combinations of cost, performance and
schedule incentives which may be
achieved with equal probability. Exhibit
4 indicates the shape of the diagram for
only one probability surface of the family.
A complete analysis requires completion of the constant fee surfaces as well
as various probability- achievement surfaces, plus the overlay of one diagram
on the other. The resulting intersections
of t he fa mi l y of p r ob a b i li ty - a ch ie v em en t

surfaces with the constant fee surfaces,
each point defined by the coordinates of
the three dimensions, become the focal
point for management decision- making.

EXHIBIT S
F E E A C H I E V E M E N TS , P E R F O R M A N C E V E R S US
C O S T A T TA R G E T S C H E D UL E W I T H C O S T F E E
AND PERFORMANCE FEE PLATEAUS

COST PLATEAU+
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e
PERFORMANCE P L A T E A U

6
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3
2

EXHIBIT 6
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Mechanics of the Analysis
Establish the approximate level desired for a wanted incentive achievement
( such as schedule) . Slice the model with
a plane perpendicular to the particular
incentive axis. The intersection of this
plane with the probability surface (possibly 90 percent) defines the locus of
points possible for other combinations
of incentive parameters. By then selecting the approximate level desired for a
second incentive achievement, the third
incentive level is defined, as is the fee/ profit associated with the probability of
achieving the derived incentive mix.
Should these values not be acceptable
for short -term considerations, the process is repeated for different levels of incentive achievement until an acceptable
combination is achieved. Such an interactive procedure can best be accomplished with the aid of a partial computer program.
The analysis can, however, be approximated by considering a series of
slices through the model, permitting
management to manipulate a series of
two - dimensional diagrams. For a small
organization, this approach is necessary
and acceptable.
The second assumption of award linearity may now be removed and the anal23

ysis completed. Incorporating first the
assumption of schedule events realized
on target, the constant fee lines of
Exhibit I change slope ( see Exhibit 5 )
over the cost incentive plateau shown.
The probability- achievement curves
may then be added, as before, to complete the diagram. Removal of the constant schedule incentive award assumption creates a more complex analysis,
but may be approximated through use
of a sliced series of diagrams.
A final variation occurs when there is
a constant share plateau in at least two
of the multiple incentive areas (Exhibit
6) . ( Note the proximity of the two constant fee lines.) For greater clarity, the
probability- achievement curves have
been omitted; they must be included to
complete the analysis. The reader can
add non - constant schedule achievement
considerations, with or without an additional plateau of constant fee sharing, if he desires. The slice technique
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is a necessity here, for the complete
diagram would be extremely complex
with plateau tunnels within the cost
schedule performance model, intersecting the family of probability surfaces, creating a system of odd intersection configurations.
Additional Considerations
It should also be mentioned that
there is an infinite number of possible
incentive contract variations, with variable sharing ratios, incremental step
schedules in lieu of linear functions,
non - linear sharing functions, etc., in
addition to the basic differences associated with cost plus incentive fee
(CP IF) and fixed price incentive
(FP I) contracts. Of importance, too,
are contract changes that affect the initial incentive and probability models.
All such variations can, however, be
incorporated into the analysis without
difficulty.
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Status Index Reporting
B y L E S T E R C. L E M K E J R .

'P R O G R A M A N D C O S T c o n t r o l a r e i m . plicitly required to ensure that technological improvements are being utilized with maximum effect and corporate
benefit. The necessity for revealing reports needed to chronicle performance
and to pinpoint responsibility is beyond
dispute.
The status index was originally conceived as a tool to meet most of t he
requirements for project control. Its
simplicity and flexibility are unquestioned since it not only does much of
what PERT /Cost promises, but it also
integrates performance. The latter has
been long promised by PERT promoters
and advocates.
We will investigate the four requirements for effective cost control —costs,
budgets, progress and schedules. The
status index will be shown to be useful
in combining various approaches and
the related data to apply the art of effective control.
Of all the measurement techniques
and business barometers available, none
can omit the relationship between output and input. These are the essence of
the status index.
The Status Index
Output. The net output of any en-

deavor could be defined as the final result without the side benefits. For instance, the net output resulting from an
investment in a young man's education
could be regarded as a piece of sheepskin. Certainly the view of this as the
only output, as a result of the input, is
a short -sighted one. Yet, trying to measure all of the output or benefits derived
from the investment is clearly an impossible task.
The same is true considering project control. The measure of output, as
will be seen, is a complex task with a
variety of interpretations as to how the
methods of measurement should be applied.
In the application of the status index,
it will be seen that the output parameter
is progress. This definition makes the
measurement no less difficult. However,
it at least implies a continuous process
which can be constantly re- evaluated.
This is considered to be easier than attempting to measure net, final output
with a single measurement technique.
The problems associated with the measurement and evaluation of progress are
described in the following pages.
Input. At any point in time, the output (progress ) and the input required
are mutually interdependent. The input
provides the means or wherewithal to
produce output . In the case of the status

LESTER C. LEMKE JR. is Chief of Cost Control, The
Ryan Aeronautical Company, San Diego, Calif. Mr. Lemke

received a Bachelor's degree in Engineering — Physics from
the Un iv ersity o f Mic higa n, an d a Ma ster's de gree in Theoretical Physics at Columbia University.
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index, the input measured is expenditure
in dollars, man -hours and /or materials.
As such, the input is considerably
easier to measure and evaluate. Volumes have been written on accounting
procedures to accumulate costs. Therefore, less attention will be paid herein
on the techniques required. However, it
must be remembered that the brevity of
repetition on the topic of input or costs
in no way decreases its importance. Indeed, as will be seen, without an accurate method for measuring input the
entire concept of control is hopelessly
lost.
Slack. One other pertinent parameter
which will be introduced as a perturbation to or improvement on the status
index is slack. The slack used is the
same as t hat of PE RT sla ck. The absolute value of slack is defined as the
apparent difference between scheduled
requirement minus the actual time expended to accomplish the requirement.
As can be seen, progress must again be
evaluated to aid in determining slack
time. This is a continual process and,
therefore, considerable thought must be
given to how often it is economical,
worthwhile and necessary to evaluate
progress —and slack.
be expressed
In most cases, slack
in terms of weeks. Its application and
value to status index accounting will be
expressed in examples provided later.
Status Index Definition. We are now
prepared to define the status index. The
index is derived from the equation:
Progress
Budget
Index = Schedule X Cost
Inversion algebraically produces

Index —

Progress
Schedule
Costs
Budgets

The net result, although of little practical import, yields:
Output
Index = Input
26

Basically, the index relates actual
progress and costs versus the projected
plan of expenditures and schedule. Par
in this case is unity (1.0). Any index
above unity indicates better- than -expected progress or output for the input
or money spent. Conversely, any index
below 1.0 indicates less - than - expected
performance for the current investment.
Of course, a debate could be offered
at this point in advocation of the position that a poor index performance (less
than 1.0) could be caused by unrealistic
planning. The denominator of each
portion of the quotient definition of the
index implies planning and predetermined expectations. In the numerator,
the tempering factor is desired or expected progress as a function of time;
namely, schedule. ' t his, of course, represents optimum output. The restrictive
or restraining element in the denominator is the budget.
In the same manner by which the
schedule represents optimum or required progress, so does the budget
relate expenditures to a desired time
frame. In addition, the budget and
schedule can be comparatively evaluated to implicitly produce a desired interdependent relationship between the
two. Thus, a coordinated plan and a
correlation between budget and schedule are prime requisites for a realistic
output to input ratio.
Recognizing that normalization is
provided by both the budget and the
schedule, the question still remains:
How does one rationalize a p oor pe rformance using the status index knowing that possibly the budgetary and
schedule planning was a fault originally?
To answer this question, it must be remembered that the status index is only
a tool which can be used to relate input
versus output. Consequently, it makes
no difference whether the index is derived by considering the total program
or some small period to date as a basis.
As programs evolve and changes are
made, it becomes obvious that one can
continually change the program's schedMANAGEMENTACCOUNTING

ule where applicable if justified by historical performance or changes.
Costs and Budgets
Costs. Cost accounting, in the modern day, is used in order to find out the
costs in useful detail and to report them
in an intelligible manner with timely
statements or reports. Cost accounting
systems have been investigated in numerous volumes. In addition, a number
of well- conceived and perfected cost
accounting systems have been in operation in many companies over the past
decades.
In many modern businesses, it is evident that the managers and controllers
are not content or are unable to wait for
accounting reports and statements in
order to review the operating results
and financial conditions. The reasons
for this are many and varied. In some
eases, it is possible that the cost accounting system is too complex to keep
tip with management decision. When
these problems were first identified, the
use of budgetary control gained significant importance. This, then, leads to
the second of the inputs required to
compute the status index — budgets.
Budgets. A budget is a comprehensive plan of operation. It forecasts future activity and provides a comparison
between historical results and original
planning. Since many businesses cannot
wait for accounting reports and statements of review concerning operation
and finance conditions, they have been
forced to adopt budgeting in order to
determine, in advance of the budgetary
period, what to expect with respect to
such things as cost, expenses, revenues
and overall financial status.
In order to make a profit, it is necessary to keep the outgo compatible with
income while progressing toward the
objectives. For any given project, the
following conditions must be fulfilled in
order to initiate a successful budget
program:
1. A clear definition of responsibility
for the operating functions within the
MAY 1968

program so that it will be evident who
is responsible if actual results differ
significantly from budgeted performance during the budget period.
2. An adequate structure of accounting
and statistical procedures in order to
provide the historical data which are
the necessary requirements to project
future activity.
Since the budget is the controlling
factor on the costs accumulated it must
be compatible with the schedule. The
remaining two elements of the status
index are progress and schedule. It must
be pointed out to those responsible for
budgetary control that a continual revision may be necessary in order to
make the schedule and budget compatible. Therefore this leads us to our most
difficult topic, that of measuring progress.
Progress
Of the four parameters required for
the status index, progress is the most
difficult to measure and define. In any
given project there are a number of
different work efforts going on, each of
varying importance, financial value and
stage of completion. Therefore, progress can be measured in several ways.
One method is to compare the time
duration to the total time planned for
the entire project. As an example, consider a project originally planned for
thirty -nine weeks. Can one honestly say
at the end of thirteen weeks that the
project is one -third complete? Or, alternatively, one might choose to measure progress by comparing the amounts
of money. Using the previous example,
at a rate of expenditure planned of $1,000 per week one could conclude that;
after $13,000 had been spent of the
$39,000 originally planned, project was
one -third complete.
Certainly both of these methods leave
much to be desired. Each of the methods
relies upon the original planning in the
form of budgets or schedules. As has
been previously pointed out, the budgets
and schedules may, indeed, be in fault
Y7

originally. Therefore, it is necessary to However, if only fifty percent of the
find a better way to measure progress. work had been completed while ninety
Modern contracting procedures and percent of the original budget had been
competitive bidding have made the spent, it is completely evident that an
measurement of progress considerably overrun situation is in the offing.
easier than in the past. Most contracts
Considering again this same case,
won on the competitive basis are done certain accounting procedures have been
so using a work breakdown structure or used in order to predict potential overa statement of work in order to define
run situations while current underrun
situations are prevalent. The technique
the tasks to be done. The magnitude of
the effort defines the detail in which the most often used is the estimate to comwork breakdown structure is formu- plete. If this is continually revaluated
lated. Given a statement of work or a
one might conclude that the actual costs
work breakdown structure in great de- incurred on any given date plus the
tail, one can assign events and schedule estimate to complete at that time would
these events as a function of time. This, yield an estimate at completion. Comparison of this estimate at completion
therefore, is probably the best method
for measuring progress. If the events are with the original total budget should
small and detailed, the inventory build- signal an overrun or underrun situation
before the fact. This seems like a simple
up required before the completion of
the given event is small compared to the solution to alleviate the necessity to
total project. Thus one need only to plot
measure progress versus schedule. Howthe completion of events versus the orig- ever, such is not the case and can be
inal planned schedule in order to evalu- proved as follows.
ate progress.
Those called upon to make the estimate to complete need to know those
The mere definition of progress as an
advancement toward an objective, or
tasks which are yet to be completed. At
going or getting ahead, or gradual bet- any given point in time in a complex
terment is insufficient, considering mod- project the remaining tasks to be done
ern contracting procedures and require- cannot be defined unless one is able to
ments. Therefore, as much detailed evaluate those tasks which have already
planning must be put into a project in
been accomplished. The latter again is
the form of measuring progress as is progress and must be measured against
originally put into budgeting and sched- the original schedule. Therefore no accounting procedures can replace the
tiling.
The importance of progress in evaluat- accurate measurement of progress.
The normalization factor for progress
ing the status index cannot be over emphasized. To prove this point, let us contained in the status index is the
consider the example wherein one mea- schedule. Therefore we consider the
fourth parameter used for the computasures costs against a given budget. If a
tion of the status index.
project had a budget of a million dollars
for task completion and the cost accountant related to the customer and Schedule
Just as in the case of cost accounting,
program manager that only nine hundred thousand dollars had been spent, many volumes have been written on the
techniques required to do accurate
one might immediately conclude that an
underrun situation had occurred. How- scheduling. PERT systems have been
ever, until progress is measured the cost perfected to solve scheduling problems
comparison is completely meaningless. in great detail. However, taking a
If, at that point, the program was com- broader interpretation of the word
pletely on schedule an underrun situa- scheduling, one realizes that the essention certainly would have occurred. tial element for success is planning.
28
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Many problems that confront project
management on the road to completion
rely on realistic, complete, detailed and
believable plans.
Realistic planning and scheduling,
when done properly, can prevent a
project from running out of control.
The purpose of this planning is to assure
the project progresses toward the end
objective. And the objective of planning
is to be ready for any eventuality. Planning provides the guideline for normal
project operations, and a trampoline to
fall back on in meeting contingencies
and variance crises.
Effective planning should start in proposal stages when the original proposal
team attempts to interpret the customer's requirements in terms of specific, definitive tasks. This original teamwork followed by project fulfillment
continually relies or. planning. Therefore, initial operation plans are the keystone on which the project success or
failure could be based.
All original planning and scheduling
should be written on a form available
to those responsible for doing what is
going to be done, how, when and by
whom. The documented plan and schedule should be used by all members of
the team, not only the accountant.
Again, scheduling relies heavily on
the logical breakdown of tasks and the
manning required. Moreover, scheduling should not only include the tasks
measured by progress but also the decisions required in order to lead to
ultimate success of th e program. This
includes skill mixes, make -or -buy decisions, reliability performance, facilities,
and customer redirection.
The ultimate need that effective planning and scheduling fulfills or answers is
to provide the objectives in less time
and at a lower cost. Scheduling provides
a summary review of the cause and
effect of slippages on end -item deliveries. It should take a realistic look at
tight schedules and attempt to build in
time buffers so as to be realistic. Very
MAY 1968

often, effective scheduling can show
impossibilities. In such cases the attributes provided are not only pleasing
to the program managers and officers of
the company but to the customer as
well.
Status Index Applications
Status index accounting is highly flexible in its application. It can be used as
an analytical and interpretive tool which
fulfills corporation needs for cost /progress correlation. It provides a clear
visibility on both status and indicated
actions required. However, in its application, one must consider the depth
to which it might be used.
Considering for the moment a ten
million dollar program, one might apply
the status index on the entire program,
producing one quotient of evaluation —
that is, the cost of the program at any
given time divided by the allocated
budget and the progress of t he entire
program versus the original schedule.
While this may be an important parameter, it yields little information concerning the problem areas in certain sub tasks which comprise the whole. Again
the original planning if done properly
can provide the information required
in order to make the decision to what
depth the status index should be applied.
Taking a large project one might
drop to the first level of indenture and
apply status index accounting to major
tasks. Certain of these might be:
Project management
Documentation
Analysis
Engineering
Electronics
Sub - contracting
Propulsion
Guidance and control
Marketing
System integration
Service
In addition, each of these tasks may
be further divided, depending on the
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complexity of the program involved, as
is the case in many other measurement
techniques. The depth to which the
method is used determines its effectiveness when problem areas occur.
Therefore, we shall now consider the
application of the status index to various
project tasks. Consider the technical performance factor involved, the planning
effectiveness and the most important
attribute of the status index, criticality.
Before considering these performance
and evaluation factors individually and
their interaction on each other, one
should list the status index advantages:
Simplicity as compared to the detail
input /output requirements of PERT cost.
Timeliness. The turnaround time and
evaluation required for the status index
can be available in less time than many
other evaluation techniques.
Versatility. A graphic presentation can
give insight into estimating ability performance prediction, redirection of effort, and intern al - external customer/
project management control systems.
Reliabilit y. The status index has been
proven in numerous applications to be
accurate when interpreted properly in
evaluating negotiated budgets, meaningSTATUS I N D E x
Task
description

1. Project Engineer
2. Analysis

ful schedules and overall program status.
The determination of where, when,
why and what kind of action should be
taken by a program manager in the
case of critical problem areas must consider the budget, schedule and the technical performance or progress factors
not only individually but in a combined
manner so as to identify the interaction
of each on the other. Questions to consider are:
1. Which tasks deserve the most attention?
2. What is the overall status?
3. Which problem areas are improving?
4. Which tasks are getting weaker?
5. How good was the original planning
for each such task?
6. Should the original scheduling be revised?
7. Have the resources such as manpower and money been allocated
properly?
8. Should reallocation take place among
or between certain tasks?
Each of these questions may be answered by using status index accounting.
The following table indicates the method
of application:
REPO RTING FORM

Status /Current week
Man Sched.
Costs
power
- 1
$ 21,000
3

Status index /Past
Aug. Sept.

$148,521

14

.8
.9

.8
.7

0 $ 10,000
4. Drawing Release
- 7 $192,610
5. Production
- 2 $187,400
6. Training
+2 $ 4,200
7. Etc.
"Slack expressed to nearest whole week.

6
20
27

1.0
.9
.8

.9
.8
.7

3

1.1

1.0

-4

3. Documentation

This format can be used for the output of the status index reporting. Such
a system provides rapid evaluation on
each task involved, the schedule or slack
associated with each task, the accumulated costs to date for each task and the
manpower level at the current time. In
addition, it indicates the past status in30

Oct

Problem
areas

.9 Understaffed
.7 Computer
availability
1.0 None
.6 Skill mix
.7 Vendor delivery
1.1 None

dices for reference. Problem areas can
be identified for those status indices that
are less- than -par in an effort to identify
the corrective action required.
For large programs it would be a
relatively simple matter to computerize
the output and the computations of the
status index and slack to provide a rapid
MANAGEMENTACCOUNTING

turnaround time. Even if computers are
not used it is obvious that the calculation of the status index is a simple
matter even for a large and detail program involving numerous tasks and sub tasks.
The table below presents a form
which can be used to evaluate total
program, individual tasks and subtasks
within each task. The status index value

should correspond to the original statement of work or the work bre akdown
structure for indentification. As the program evolves and changes occur, the
status index value can be changed as a
result of new contractual requirements
or new tasks identification. Again, this
form is convenient for the rapid evaluation of task status and the identification of problem areas for the future
management action.

PROGRAM, TASK AND SUBTASK
STATUS INDEX USAGE
To ta l
program

Program
Task A
Subtask A -1
A -2
A-3
A -4
Task B
Subtask B -1
B -2

Individual
tasks

Subtasks
within
tasks

.9
.8
.7
.6

.9
1.1
1.1
.9
1.2
1.0

B -3

Task C
Subtask C -1
C -2
etc.
C-3

.7

.9
.6
.8

When evaluating status index reporting and forms shown above, one must
be able to interpret the criticality associated with various status index values.
Possibly, the interpretation depends on
the individual project itself. However, a

general set of guidelines to evaluate the
criticality and interpretation of each
status index value is presented in the
table below. All values of 1.2 and above
should be interpreted as tasks having
associated excess resources with them.

STATUS INDEX CRITICALITY AND INTERPRETATION

1.2

&

Status index
value

up

1.1
1.0
0.9

Normal variance range
(planning perturbations)

&

0.8
0.7
0.6

below
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Interpretation

Excess resources

Requires additional
resources
Corrective management action
and re- evaluation of planning
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The range between 0.9 and 1.1 is a
normal variance range. That is, one
would normally expect a deviation of
0.1 from par in either direction as a
result of perturbations in the accounting
system or progress evaluation for the
output parameters. In addition, such a
normal variance would be expected to
be prevalent as a result of perturbations
in the original planning. The schedule
and the budget could have variances
within each task even in the best cases
so as to produce a variance equal to 0.1
in the status index.
In the range from 0.7 to 0.8, it now
becomes evident that the variance cannot and should not be associated with
faulty planning or budgeting. This gets
into the area where significant problems
exist and indicates for those tasks involved that additional resources should
be used or transferred into those tasks in
order to provide corrective action. The
final category of the status index would
be for values 0.6 and below. These are

definitely far ou t of t h e range of p a r
and require either better definition of
the tasks to be accomplished, corrective
management action, or a complete and
serious re- evaluation of the original
planning, such as scheduling and
budgets.
Certainly, the criticality of a status
index and the interpretation of the value
associated with it depend on the project
itself and the past history experienced.
In any case, continuous use of the status
index in such programs allows a re -interpretation of the status index critically
and a new interpretation if necessary of
the corrective action necessary.
Exhibit 1 depicts the status index for
a given program as a function of time
after the award. The historical indices
are marked in "x's" and, after the initial
p r o b l e m s h a v e b e e n sol ved in st a r ti ng

the project, a trend is indicated in a
solid line coming to the present time.
The purpose of this exhibit is to show
how one can use the historical indices

ESTIMATES USING THE STATUS I NDEX

1.0

0.9

x
Y
b
O
� .1
W

M
00
O
4
6

u

m

p
u
V1

0
O
F

0.8

0.7

0.6
Weeks after award
R Hi s t o r i c a l

inde xe s
Program completion

EXHIBIT t
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and the trend associated to estimate the
amount of effort required to complete
the project. As was pointed out earlier,
an accurate evaluation of progress to
date is necessary in order to make an
estimate to complete.
Therefore, at any given time a trend
line using the historical indices can be
used to project the completion. In the
case exhibited (Exhibit 1), the projected
completion line crosses the scheduled
completion line at a status index value
for the total program of approximately
0.95. Hence, one is in a position to
evaluate the overrun as follows: The
status index should be 1.0 on the projected completion line where it crosses
the scheduled completion. This means
that one hundred divided by ninety -five
is the ratio of resources required to complete the job compared to the original
estimate required. Therefore, -in this
case, an overrun of 5.3% is indicated.
Exhibit 2 presents a comparison between Task A and Task B after a certain
portion of the program has been com-

pleted . As can be seen, Task A has a
status index of 1.2, while Task B has a
status index of slightly less than 0.9.
It can be shown by using Exhibit 3
that the evaluation of the program at
any given point in time using the status
index could be misinterpreted. In Exhibit 2 one would think that extra effort
or resources must be transferred to Task
B in order to bring it up to par. On the
other hand, Task A seems to be progressing better than expected. However,
reference to Exhibit 3 clearly indicates
that Task A, using the historical indices,
is deteriorating in its output to input
ratio while Task B, although it was
formerly in trouble, is now improving.
Therefore, using Exhibit 3 and historical indices to measure trends, it is
obvious that a transfer of resources from
Task A to Task B may not be the best
solution. Task A is getting worse while
Task B is getting better, and, therefore,
possibly a change of resources should
be made in order to stop the downward
trend of the status index on Task A.

SINGLE INDD(
M I A IIATTi I AT A PT\ /CAI MT

TAI TTA )

1. 2

x
v
vC
N

1.1

1. 0

7
u
N
L

0. 9

0. 8

0. 7

EXHIBIT 2
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USE OF HISTORICAL INDEXES TO MEASURE TRENDS
Task A
1.2

X

/

X\

X

X
�

X
a

M

1. 0
7
ro

Weeks

u

/

0. 9

X

X
0'8

Task B

0. 7

EXHIBIT 3

Conclusion
The index method provides a summary and combination of costs, budgets,
progress and schedule. It pinpoints sub
par performance quickly and allows corrective action to be taken using both
historical and current data. Finally, it
provides those charged with the respon-
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sibility for project success a tool and
technique versatile enough for application to a variety of programs and tasks.
It is felt that many applications exist
for the status index. Both the accountant
and the program manager should give
serious consideration to the adoption of
sta tu s ind ex a c c o u n t i n g fo r fu t u r e p r o j -

ects in an effort to enhance profits.
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Product Evaluation Using the
Assigned -Value Approach
By W ILLI AM J . S HINNEMAN
A R E several methods in use to. day to determine the profitability of
a particular product or product line.
Two common methods are the conventional or "fully allocated" method and
the contribution approach based on direct costs. Some may use a combination
of the two methods and achieve both
results.
The principal objective in using either
of these two methods is to determine
the profitability of a product, either on
a per unit basis or a specified volume of
sales or production. Once this objective
is achieved, the profit data is used to
determine the profit to sales ratio and
return on investment. This information
is then compared with other products or
product lines which may be the determining factor in a management decision
on pricing or investment policy.
This paper is concerned with determining profitability of one product
which may be produced from another
manufactured within the company. In
this; study we will assume our company
manufactures two products: Product A
and Product B. Both items presently
have ready markets but because of the
1 HERE

past restricted Product B market, production has been limited (by management decision) to our existing plant
unit which has been running at capacity.
Our Plant A also is operating at capacity so that output can either be sold
as produced or further processed in
Plant B to command a higher sales
price.
The Conventional Method
The problem now facing management
is to determine whether it is more profitable to sell Product A or Product B
under the present conditions. If Product
B is more profitable, is then an expansion of either plant, or both warranted?
Using a combination of direct and allocated costs, we can determine the
profitability of these products as depicted in Exhibit 1. Hence, we conclude
that our Product A line generates $1.50
earnings for each unit sold or $1,125,000 on an annual sales of 750,000 units.
Product B line earns $2.50 per unit or
$625,000 on sales equal to the annual
capacity of 250,000 units. The return
on investment is 37 1/2 percent and 41.7
percent for each, respectively. Using the
earnings from operations to sales ratio
as another test of profitability, Product
A sales show 30 percent while Product

WILLIAM J. SHINNEMAN, C.P.A., Longview —East
Texas Ch a pte r 1 96 1 , is a Co st Ac c ou n ta n t with Texa s Ea stma n Co mp a n y , a division of Eastman Kodak Compa ny at
Longv iew, Te x . He h as b e e n with th is c omp a n y fo r th e p a st
eigh t ye ars an d is p re se ntly a g ro up lea de r fo r Plastic Division Cost Acco unts for costing, capital and profit evaluations. Mr. Shinneman received his B.B.A. degree from the
Un iv ersity of Ho usto n with a ma jo r in Accounting.
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PRODUCT -LINE PROFITABILITY ANALYSIS

(Data in thousands)

—

Cost of manufacture

—

—

Capacity Units
Direct investment
Var.
Fixed

Plant A

Plant B

1,000 yr.
$4,000

250 yr.
$500

1.50
1.00

2.25*
1.50*

2.50

3.75*

Total
company

250 yr.
$2,000

Less: Var. Cost
Manufacture
Marketing

1.50
.50

1,125
375

2.25
.75

563
187

Contribution

3.00

2,250

5.00

1,250

1.00

750
375

1.50

375
250

—

@

Quantity
Amount

@

750 yr.
$3,750

—

$5.00

Sales

Less: Fixed cost
Manufacture

Marketing

$8.00

$ 625

$1,125

Earnings
%

&

Contribution MIR
Earnings to sales
Investment — Return

$2,250
1,125
3,000

60%
30 %
37.5%

$1,250
625
1,500

62.5%
31.25%
41.7%

1,000 yr.
$5,750

3,500

$1,750
$3,500
1,750
4,500

60.9%
30.4%
38.9%

* Includes roll -up costs from Plant A
EXHIBIT 1

B sales indicate 31 1/ 4 percent. Therefore, on the basis of this study, we
might recommend that selling Product
B is more profitable.
Now, since both plants are required
to produce Product B, our management requests a study to evaluate an
expansion of Plant B for $2 per unit of
annual capacity and reduce the sales of
Product A. (Remember, both plants are
operating at capacity.) On a contribution basis ( Exhibit 2) , we see that the
marginal income ratio for Product B is
slightly better than on Product A (62.5
to 60 percent) and by increasing the
output of Plant B by 2 5 0 M units we
increase the contribution by $1,250,000
to $2,500,000. As the fixed marketing
expense has already been absorbed, we
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have only the fixed costs of manufacturing in the new plant addition to consider. The sharp increase in the earnings
to investment percentage thus is not
surprising —from 41.7 percent to 50
percent. And, as a result of our investment, earnings have increased $375,000.
We can arrive at the $375,000 additional earnings by adding the incremental sales generated at $3 per unit (Product B price premium) less: ( I ) the
added variable cost of production
($.75) , (2) the added variable cost of
marketing ($.25) and (3) the added
fixed costs ($.50) .
But what has happened to the Product A earnings to investment ratio? It
has dropped from 37.5 percent to 31.25
percent because we must absorb the
MANAGEMENTACCOUNTING

fixed marketing expense on less sales.
There is practically no limit to the different percentage returns on investment
we might develop just by varying the
sales volume and allocating costs and
investment based on this product stream
flow -type allocation. (The lower return on- investment percentage should immediately raise questions by management
—at least those watching profits by
product line.)
Use a Realistic Value!
Since we must give up Product A
sales, the company will lose marginal in-

come of $3 per unit, and this factor
should be considered. Product A business is "guaranteed," (that is, a ready
market has always existed) and thus
the loss of sales is a real loss to profits.
Because of this, we will use an "assigned value" for Product A units and
take these "lost earnings" into effect. We
will assign a value to the 250M of Product A that will be converted into Product B and simplify our evaluation for the
expansion of Plant B. We still get the
same results as we did before, as follows:

INCREASE OUTPUT OF PLANT B BY 250 UNITS

Sales — 250 Product B (In thousands) @ $8.00
Less: Cost of mfg. ( A V of Product A @ $4.50 *)
Cost of mfg. —Plant B-Variable @ $.75
Cost of mfg. —Plant B -Fixed @ $3 0
Cost of mktg.— Variable only @ $3 5
Earnings

$2,000
1,125
188
125
187

$ 375

will

provide an equivalent contribution to Product A line in the same
*This $4.50 value
manner as if Plant B were completely shut down and sales of Product B discontinued.
We can see from Exhibit 1 that Product A would contribute $3,000,000 per
year if sales equal capacity to cover
fixed costs and profit. If we then use this
value of $3 per unit, we can revise our
projected earnings statement to reflect
the effect of the assigned value to Product A to be used in Plant B and its
expansion (Exhibit 3) .
]Vote that in Exhibits 2 and 3 total

plant sales and earnings data are the
same but the division of earnings and
the return -on- investment percentages
will vary depending on the approach
used. Using the assigned -value approach,
our Prod uct A would earn $1,625,000
operating the plant at capacity and return 40.6 percent on that investment,
while Product B earns $500,000 on the
investment of $1,000,000 in that plant,
or 50 percent.

(In thousands)
Sales —1,000 Product A (total output) @ $5.00
Less: Cost of mfg. — Variable @ $ 1.50
Cost of mfg. —Fixed @ $1.00
Mktg. expense — Variable @ $.50
Mktg. expense —Fixed
Earnings attributable to Plant A at capacity
'The $4.50 is equal to the $3.00 per
unit contribution plus the $1.50 variable
coast of manufacture. (See Exhibit 1.)
'The significance of this comparison
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$5,000
1,500

1,000
500
375
$1,625

is that Exhibit 2 shows a return on investment for Product A (Plant A) sales
on an allocated basis of 31 1/ 4 percent on
the $2,000,000 invested, while Product
B (Plant B and related) has 50 percent
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EXPANSION OF PLANT B— CONTRIBUTION ANALYSIS

(Data in thousands)

Capacity —Units
Direct investment
Cost of manufacture

Plant B

1,000 yr.
$4,000

500 yr.
$1,000

500 yr.
$2,500

1.50
.50

750
250

Contribution

3.00

Less: Fixed cost
Manufacture
Marketing

1.00

Earnings
%

&

$1,500
625
2,000

@

$5.00

Less: Var. cost
Manufacture
Marketing

Contribution MIR
Earnings to sales
Investment— Return

Total
company

Same as Exhibit 1 on Unit Basis
@

Sales— Quantity
— Amount

Plant A

$8.00

500 yr.
$4,000

2.25*
.75

1,125
375

1,500

5.00

2,500

500
375

1.50*

750
250

$ 625

$1,500

60%
25%
31.25%

2,500 62.5%
1,500 37.5%
3,000* 50%

1,000 yr.
$6,500

4,000

$2,125
4,000
2,125
5,000

61.5%
32.7%
42.5%

* Includes roll -up costs from Plant A
EXHIBIT 2

for $3,000,000 invested. Exhibit 3, on
the other hand, shows a return on
Product A (Plant A) of 40.6 percent
on $4,000,000 and 50 percent on Plant
B investment of $1,000,000. Under our
assigned -value conditions, the return on
investment would always be the same 40.6 percent for Plant A wh e t h e r so ld
o r u se d , and would not fluctuate depending on how the investment allocations were made, as we have seen in
Exhibits 1 and 2.
We can see from the above illustrations that Plant B expansion would be
justified since it would increase the
overall company earnings and increase
the return -on- investment rate. Therefore, we would recommend this move
by management since, under the conditions outlined in our study, the main
test for justifying an expansion of a
product line that uses another that is
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being sold is the ad d ition a l ea rn ing s
the former will generate to the company.
This would be even more apparent if
we were considering selling the 500M of
Product B at $7 per unit. While Exhibit
2 would show 33 1/3 percent return on
investment (better than A's 31 1/ 4 % ) ,
Exhibit 3 would show a return on investment of .00 percent.
Conclusion
The assigned -value approach can be
used as an effective tool in evaluating
expansions of a using plant where ready
markets exist for the supplying department's (or division's) product to ensure
that fictitious earnings do not accrue to
the using plant or product line. The
assigned -value approach also follows the
responsibility concept of product costing, in that each product carries its share
of costs and investment and contributes
MANAGEMENTACCOUNTING

THE ASSIGNED —VALUE ANALYSIS OF PLANT B EXPANSION

(Data in thousands)
Plant B

Capacity
Direct investment

Plant A

500 yr.
$1,000

Total

1,000 yr.
$4,000

Cost of manufacture
,Plant B) —Var.
—Fixed

$35
.50

Sales— Quantity

— Amount
Less: Cost of manufacture
Var. cost Plant B
A/V Product A
Var. mktg. expense

500 yr.
$4,000

@$5.00
.75
4.50

375
2,250
375

Contribution

1,000

Less: Fixed costs
Manufacturing
Marketing

.50

&

Contribution MIR
Earnings to sales%
Investment— Return
*

500

$

Earnings

250
250

$1,000
500
1,000

25%
12.5%
50%

$1,625*
3,000
1,625
3,000

60%
32.5%
40.6%

$2,125
$4,000
2,125
5,000

61.5%
32.7%
42.5%

Earnings based on sales of Plant A capacity.
EXHIBIT 3

a sufficient profit margin. In our study,
the supplying Plant A transfers products to Plant B at an equivalent value to
what it would realize from customer
sales, thereby maximizing profits on that
investment. Sales of Product B must
cover this equivalent value and still contribute toward the cost of operating
Plant B and return a desirable profit.
Allocation of costs from Pla nt A t o B
and similar allocations of investments
are thus eliminated, making product or
investment analyses simpler and faster.
(The same would hold true for a new
product made in Plant C using Product
A.)
A, separation of product lines as we
have done here then makes each independent of the other. Under the responsibility concept, we should assume the
MAY 1968

direct costs related to the products
would disappear if sales or production
of either were to discontinue —the assigned value approach will do this.
Although our study here has been
under the assumption that each plant
can produce at maximum rates for sales,
an evaluation using the assigned -value
approach can be especially important
when the using plant may be operating
at something less than capacity (when
fixed costs continue) and decisions are
based on the assumption that it is more
profitable to convert one product into
another that sells at a higher sales price
(and a higher conversion cost) with a
higher unit contribution.
From an economic standpoint, all
methods of testing profitability must be
explored. Factors such as availability of
39

funds for investment, investment costs,
time of plant construction, market risk,
etc., will, of course, be considered. As
management aides, it is our responsibility
to supplement the usual methods of
evaluating profits on products or product lines by such approaches as the one
described herein so management will
have sufficient data to make valid com-

parisons. (This is not limited only to
maximizing investment returns per se,
but also extends to maximizing profits
by varying production make -up.) I believe the assigned -value approach in
making product evaluations provides another way of accomplishing this essential function of today's management accountant.

Product Policy and Profitability
B y G oe t z G i e s e *
W E L L - K N O W N fact that small
production lots are costly, which
means that the products manufactured
in small quantities turn out a small gross
profit. However, for many a company
it is of vital importance to present to
their customers a great variety of products in order to keep or even increase
their share of the market.
This is certainly true for our manufacturing of surgical sutures. Each surgeon cherishes his own technique which
requires specific needles and strands.
Giving each one whatever he asks for,
we would end up with an infinite variety,
yet every surgeon would buy from us.
But the bigger the catalog of items
presented to the customer, the larger is
T IS A

*Treasurer- Controller, Ethicon, G.m.b.H "'
Hamburg, Germany. Received his degree in
Economics from the University of Heidelberg.
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the number of slow moving items and
the smaller are the individual quantities
ordered, hence the smaller are the respective production lots.
To maximize profits, an optimum
must be found balancing the size of the
sales catalog with the decreasing gross
profit rates. Moreover, because conditions in the market keep changing, it is
not enough to make a detailed study
once and for all; a policy of constant
control is inevitably called for.
Of course, it would be impractical to
try to find the actual cost of each and
every item. The feasible way to control
actual costs is in the aggregates by cost
center, so to speak "horizontally." The
only way of "vertical" costing in order
to arrive at costs per item (for pricing
and for inventory evaluation) is by application of standard costing. However,
MANAGEMENTACCOUNTING

standard costs are useful when the
problem is to analyze the impact of
price changes, quantity and cash discounts, etc. on a gross profit, but they
are, by definition, of little use when the
impact on gross profit is to be analyzed
from the cost side.
To find a way out of this dilemma,
we introduce a third category of costs —
"costs direct to production lot." Distinct
from costs direct to quantity produced,
on the one hand, and indirect or overhead costs, on the other hand, these
costs comprise machine - setting, preparation of production dockets, printing of
labels, issuing of materials, in- process
inventory control, etc.

1
Item
No.

2
Sales
volumes

6
Standard costs
excluding costs
direct to production
lot and adjusted
by burden
absorption

1. Item number
2. Sales volumes
3. Standard cost volumes
4. Overhead portion of these standard
costs,
5. Number of lots produced
Then —for a second run through the
computer —the "costs direct to production lots" are re- allocated as shown below:

3
Standard cost
volumes

4
5
Burden
Number of
portion of
production lots
standard costs

7
Costs direct to
production lot

If substantial, the burden overabsorption is added or the underabsorption
deducted. The result expressed as a percentage of the total of overhead- standard costs is then deducted from standard
costs to obtain standard costs excluding
the costs direct to production lot (Column 6). The next step is to divide the
total of costs direct to production lot
by the number of production lots. This
amount per lot fed into the computer as
a fixed factor is multiplied by the number of production lots (Column 5) to
result in Column 7. The figures of Column 6 added to those of Column-7-give
the sums in Column 8, the sum -total of
MAY 1968

Any medium -size computer can nowadays produce a quarterly list which
shows for the past 12 months:

8
Adjusted
standard costs

9
Gross
profit %

which will be equal to standard cost
(Column 3) less burden overabsorption
or plus burden underabsorption. Finally,
from comparing Column 8 to Column 2
the gross profit percentages are calculated (Column 9). Now, the problem of
quarterly control boils down to:
— running down Column 9 to find the zeros
and the negative figures, and
—to initiate a management decision on the
corresponding items, eliminating them
from the sales - catalog.
' To arrange the pre - punched cards in such a
way as to yield this information is valuable for
quite a series of purposes.
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Work Measurement for Control of Clerical Costs
B y DAV I D B . B R ENN AN
each and every individual has established in some
form or another certain time standards
with which their lives are regulated and
controlled. Many of these standards are
set by the individual himself, such as
the required time to awake, shower,
shave, breakfast and drive to the office.
These standards, common in the everyday lives of all of us, are necessary in
order to conduct our affairs in an orderly and controlled fashion and accomplish our objectives. Likewise in business,
such standards must be established and
embodied into the policies and practices
of operating a company to control and
conduct its affairs in an orderly fashion
to achieve its profit objectives.
This paper presents a program to effectively utilize an insurance company's
manpower and thereby control its costs
through achieving greater efficiency. Its
controller desired a tool which could be
used to effectively control the cost of
clerical labor. In order to accomplish
this, three basic objectives were outlined as a foundation of such a program:
The need for greater and more precise cost information for determining
ORE OR LEss,

insurance lines of business cost.
2. The want for effective cost control
and resulting cost savings.
3. The need for specific cost reductions
in its clerical areas. In the insurance
industry, the clerical labor constitutes the major operating cost.
The Approach
The line supervisor was considered
the key individual to administer this cost
control program as he has the opportunity and responsibility for converting
management policies and programs into
action.
It is an established fact that in order
to control anything there must be some
form of measurement. One can only
control what is measured.
Work measurement can be defined as
an equitable relationship between work
performed and the manpower used.
Work standards are defined as a level
of output which has been set for attainment, and the measurement of that
attainment.
Lo c a t io n . The most logical area for
administration of the program was in
the company's cost department. In addition, maintenance of such a program
after installation was right in line with

D AVI D B. BR E N N AN , Worcester Chapter 1959, is Ma n ager of Cost Accounting Department, State Mutual Life
Assurance Co mp an y of America, Worc ester, Mass. Mr.
Brennan re c e iv e d his B.B.A. de g re e fro m Clark University,
Wo rc e ste r, Ma s s., a n d a n M.B .A. d e g re e fro m No rth e a ste r
University, Boston, Mass. He is a previous contributor to
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the cost accounting functions presently
being performed by the department's
personnel. From within the company
three cost analysts were selected to be
trained in work measurement and assist
in the programs installation.
Standards. The next phase of the program's development was the selection
of a method of measurement. This was
accomplished by obtaining the services
of .a management consultant who specialized in work measurement techniques and who used, as a part of their
approach, clerical work standards based
on "predetermined motion time values."
Predetermined motion time values,
better known as M.T.Ws, are predetermined units of time required to perform a specific clerical operation. These
are engineered unit standards of time
which represent the amount of time it
should take to perform a given operation
by a qualified person, properly trained
and working at a normal pace. The
standards are based on the normal average person performing a given task. It
is a "par" for the task.
Predetermined motion time values
were selected over such other well known and tried methods as stopwatch,
work sampling, ratio -delay and historical standards for many reasons:
1. Accuracy of the standards having
been developed from years of study
and research.
2. These standards were thought to be
more precise and objective than
other means of measurement. The
standards establish a par, telling
what should be done, not what was
done.
3. They permit comparison of effectiveness between clerical sections as well
as an evaluation of proposed systems
compared to present system.
4. Lower net cost of implementation.
5. Changes in systems and procedures
can easily be updated and new standards developed without re- timing the
entire job. Revisions merely require
an updating of the parts of the job
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which changed. These are readily
identified through the use of job
flow charts.
Implementation. The implementation
of the program was accomplished concurrently with the training of the supervisors and orientation of the analysts.
The analysts were trained in the three
basic techniques of (1) flow charting,
(2) job analysis and (3) application of
predetermined motion time values. Included in this period was the assignment of two supervisors to each of the
three analysts for joint training in measurement techniques and completion of
study, measurement and installation of
the program in each respective section.
Meanwhile, during the same period,
the other supervisors whose sections
were subject to work measurement attended training classes. In these classes,
the supervisors were exposed to the
techniques of (1) developing flow
charts and job analyses and (2) application of motion time values. By the
end of this training period each section
was charted and analyzed, ready for development of standards.
Once the analysts completed their
original two sections, they were assigned
to work with each of the supervisors
who had attended classes for completion of the measurement and installation
of the program in their respective sections.
During the implementation of the
program the analysts worked directly
with the supervisors, assisting them in
the application of the motion time values and establishing work standards. In
time, each supervisor was instructed in
the methods of time and unit volume
recording, summarization and reporting.
As the training period progressed, the
various sections were completed and
placed on the program at various stages
in this phase of the schedule. This schedule of continual installation brought
early results for the company as a
whole. For as sections were completed
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and officially on th e program, the supervisors were reporting on a monthly
basis to their department heads on performance with recommended action for
improvement accompanied with a budget for future performance.
Co v e ra g e . Originally it was estimated
that 51 sections, comprising about 400
clerical personnel would be subject to
work measurement. At th e e n d of t h e
initial phase, which took place in a
little over a year, an analysis indicated
that 11 more sections with some 200
personnel were also subject to the program. Thus, based on the home office
staff of 1,000 employees, the program
would cover nearly two thirds of them.
The installation phase was nearly
completed on schedule. After two years
the program covered approximately
90% of the original 600 personnel.
Since that time additional sections were
studied and placed on the program.
Presently, the cost analyst staff is maintaining the program through assistance
to supervisors for increasing the percentage of measured coverage, updating
standards resulting from procedural and
organizational changes, and improving
the effectiveness ratings.
Once the installation phase was completed, program maintenance became
paramount to sustain the interest and
enthusiasm and achieve the desired goals
of better personnel utility and cost savings. This has been accomplished
through:
The conducting of classes for new
supervisors and of orientation seminars for veteran supervisors.
2. Supervisory forecasts of expected results on a continual six -month cycle.
3. Preparation of monthly reports at
the supervisory level for all levels of
the respective management.
Re p o r tin g . Monthly performance reports, prepared by the supervisor of each
section, serve as the basis for manage44

ment information and action channeled
throughout the company. Each section
is responsible for collecting the necessary time and volume data, and ultimate
monthly report:
Daily time and count reports, prepared by each clerk, are submitted
to her respective supervisor for
monthly tabulation. The reports indicate the amount of production
units and productive elapsed time,
together with time incurred on supervision, vacation, illness, borrowed
or loaned.
2. Supervisory job effectiveness reports
prepared from clerical time and
count reports render a summation of
the sections monthly activity. The
utilization of time is expressed as a
percentage of effectiveness. Effectiveness percentage is the total standard
time (unit volume x unit standard
time) divided by total productive
elapsed time.
3. The monthly job effectiveness reports
are summarized by department, operating division and operations by
the cost department with feed -back
reports to all levels of management
in summary form.
Philosophy
The manner in which the program
was introduced to management, supervisors and clerks was a most important
consideration. A poor start with management would have meant no program
at all, and with supervisors it would
have caused a negative attitude impairing the program.
Ma n a g e m e n t . Management personnel
were told that work measurement would
produce better supervisors without getting specific as to direct and indirect
savings. However, it was stated that a
5% savings would more than pay for
installation and annual maintenance
costs. The 5% savings was mentioned
intentionally to minimize the dollar savings and permit normal progress of the
program.
MANAGEMENTACCOUNTING

In the early stages of the program,
scheduled information meetings were
held demonstrating techniques for all
levels of management. Their interest
was essential, requesting them to exhibit
such to their supervisors.
Supervisors. T o the supervisors, the
concept of better supervision and administration was conveyed through making available to them a helpful technique in the management of their sections. In other words, work measurement
was held out as a most important tool
to help make a supervisor a better one.
Here was an opportunity for a supervisor to demonstrate and prove his
abilily to participate in an effective cost
control program at the line level with
the supervisor being the first line manager. We emphasized the management
aspects of the program and the benefits
that could accrue to all levels in the
company
In addition, the policy was adopted
to the effect that no terminations would
result from the program, but savings
would arise from normal attrition and
turnover. In no instance did the company vary from this policy, which
helped give the operating personnel
confidence in the program.
Cierks. During the early stages of supervisory training it was made emphatically clear that there was no acceleration of work or attempt to speedup the clerical pace, and that the standards were based on what the average
clerk: could do under normal conditions
in an average day. Further, it was demonstrated that the standards could be
beaten.
Moreover, an allowance of 15% was
built into the composition of all standards to provide for fatigue, personal
time and unavoidable delay. Soon supervisors and clerks learned that this
technique put them on top of their
work, and that effectiveness goals provided a healthy stimulant to both supervision and productive jobs. It should
be pointed out that no supervisor nor
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clerk was lost as a result of the program.
Results
The supervisor was the key to the
program for clerical cost reduction. No
program of this type could have been a
success without the full support and
cooperation of the supervisor.
The most important result achieved
was that the company developed better
supervisors. The objectives in this area
were fulfilled because the supervisors
are now trained to:
Identify processes and operations,
establish standards and determine
effectiveness ratings.
2. Plan improvement, raise performance levels, report results and control production.
Supervisors were instructed to analyze their sections' activities and thus
opened up various alternatives for corrective action. Some of these were:
a. Job combination.
b. Work reallocation —the work of one
low rated clerk, where possible, was
spread to four or five other clerks,
provided it did not result in exceeding the expected capacity of the remaining clerks, thus a savings of one
full clerk.
c. Resequencing work —work can frequently be resequenced so that the
later operations are performed first
or combinations thereof. Such a
practice eliminated in certain cases,
large clerical staffs needed in readiness to process peak loads.
d. Group realignment —where possible,
jobs were transferred from one section to another to gain greater effectiveness. Also, loaning and borrowing
time between sections assisted in reducting idle time at low periods and
supported sections during peak -load
periods.
e. Production control — knowing the
standards for all jobs and the re45

spective volumes, the supervisor was
able to determine the sections effectiveness on a daily and weekly basis,
when necessary, to control the work
flow.
f. Isolation of specific problems.
The next most important result achieved was the availability of more precise bases for determining cost data.
Through work measurement data and
standards, the company has a solid
foundation with which it has developed
standard and functional cost systems for
determining product costs for pricing
and dividend considerations. In addition,
work standards have been utilized in
the depth analysis of specific cost and
pricing problems, together with feasibility studies for capital equipment, personnel requirement and procedural
changes on manual and electronic systems.
The dollar savings was never a specified objective. However, it was achieved
and has become a definite incentive in
maintaining such a program. As of this
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writing, the program has been in effect
some eight years. During this period
some 90 clerical positions have been
eliminated together with the absorption
of work by the present staff due to the
increase in volume and expansion of
business equivalent to some 150 personnel.
The company's average effectiveness
at the outset of the program was 59 %,
while its present effectiveness is 88 %,
an increase of 29 %. (Total coverage of
measured work in those 60 sections under the program is 87 %.) This savings
was achieved mainly during the past
eight years during which period the
company's gross income increased some
91 %, while the overall company staff
increased only 1.1%.
These results have been achieved
through a well - planned organization and
implementation together with total management support and encouragement,
supporting the concept of control
through measurement with proper direction.
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Some Basic Rules for Property Accounting
in Manufacturing Companies
H y J O H N V . v a n P E L T, I I I
that the larger publicly
owned companies have standardized
accounting rules and account classifications so as to ensure consistent treatment
for all similar transactions. However,
there is an amazing number of companies of substantial size with greater or
lesser elements of public ownership that
have felt that standardization eliminates
a necessary degree of flexibility in meeting varying conditions.
This paper will list several reasons
why the lack of standardization is at
variance with good management practice and then describe fundamentals that
should underlie the establishment of a
sound system of standardization.
T IS PRESUMED

I

Property Accounting Should be
Systematized
Systematic accounting for property
promotes integrity of a compa ny's accounting. Lacking the necessary procedures, property accounting becomes
a hit or miss proposition. It is probable
that under the stress of varying econornic conditions, the principles followed
will be varied by operating personnel in
an effort to affect reported earnings.

Success of management of a business
today is measured increasingly in terms
of return on investment. Since property
is often a significant element of the
total investment base, it is essential that
there be a comparability in methods
underlying the reported costs of the
property in each profit center of the
business. Furthermore, where property
transfers between centers are a factor,
the validity of the accounting for the
property may have a major impact on
the willingness of various managers to
make or accept transfers.
The relationship between property accounting for financial statements and for
tax purposes is all important. In today's
complexities of investment credit accounting, identification of assets with
related costs is essential. However, it is
often a difficult task to convince old line managements that they should be
forced into a reporting regimentation or
that such regimentation is an essential
ingredient of an adequate system. Many
managements consider that the tax precept of charging as much as possible to
expense overrides all other considerations.
The benefits derived from this game
are nowhere near as great as some peo-
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ple believe. There may be some initial
cash advantage, but the taxpayer is unable, lacking a sytematic approach, to
use his own consistent practices as a
defense against positions taken by an
examining agent. Since the agent is
examining after the fact, he is in a
position to decide the action that may
prove best for the government in the
light of changing conditions.
It is not the purpose of this paper to
deal with a system of authorization or
control over capital expenditures. In
many instances, an authorization procedure is adopted before adequate accounting controls are introduced. Under
such circumstances, the authorization
system may be of negligible value if the
amounts to be allocated to any financial
authorization may be varied by application of differing accounting rules.
Background of Standardized Systems
Property accounting in utility companies is almost universally of a highly
standardized nature. For more than half
a century, governmental agencies have
been developing standardized accounting
classifications for application to regulated industries. As a phase of this
accounting progression, the definition of
units of property and the rules for
delineating between charges to construction and charges to operations have
been carefully spelled out. Since the
property accounts are such a major factor in the determination of bases upon
which rates are established, the importance of finite accounting for property
items in the utility business is quite
evident.
Certain industries' associations have
attempted to develop standardized classifications which are modeled along the
lines of the utility classifications. Some
of these classifications attempt to define
broadly units of property and to differentiate between charges to property and
to operations. One notable example is
a classification developed for the manufacturers of electrical equipment.
Many individual companies have de48

veloped account classifications and in
certain instances have accompanied these
with specific rules to govern the flow of
charges into the accounts. However,
further refinements are generally lacking.
Fundamentals in Establishing
Accounting Rules for Property
The comments below are based principally upon studies which were made
in connection with the development of
standardized systems of property accounting for two conglomerates. One
company had extensive manufacturing
operations in over 20 plants, producing
textiles, industrial tapes and surgical
products. The other company produced
industrial chemicals, reclaimed metals
and mined or manufactured various
types of construction materials in over
100 plants. Obviously, experiences of
these two companies present a varied
panorama which should serve as a guide
to others who do not have a developed
system.
The first fundamental is to establish
a list of retirement units. A retirement
unit is that element of physical property
which when retired, with or without
replacement, can be physically identified
and its cost removed from the records.
No retirement is made of any compoL
nent which is less than a retirement
unit.
When a retirement unit is removed,
all related costs are retired. Related costs
would include capitalized betterments
made to the unit after its original installation. The entire cost of the retirement unit is written out of the property
account even though some component
of the unit may be salvaged by sale or
by reflection in inventory.
Inherent in the establishment of retirement units is a requirement that
each unit be identifiable both physically
and as to its cost. Some of the problems
related to establishment of retirement
units will be discussed at a later point.
In that connection, methods of proMANAGEMENTACCOUNTING

viding adequate identification will be
considered.
Once a definition of retirement units
has been completed, it is essential that
betterments be described in such detail
that there will be a clear directive to
indicate whether the costs of making
such changes should be charged to
maintenance expense or capitalized. This
should be done in every instance in
which a physical change in a retirement
unit is made without effecting retirement
of the unit.
A betterment represents the cost of
an addition to or improvement of a
retirement unit, which is designed to
increase the utility of the unit beyond
the utility when the unit was first installed. Betterments must be defined in
physical terms and are related to the
physical make -up of the retirement unit.
The significance of the increased utility
is a factor in determining what may or
may not be a betterment.
The establishment of betterment accounting requires a major policy decision. As a general practice, is it the objective to absorb costs of operation
currently or amortize such costs over a
period of years? While the attitude of
the Internal Revenue Service may affect
the ultimate decision, the true test of
the policy as finally established is its
practicality and adequacy in terms of
the current reporting of operations for
book accounting purposes. Furthermore,
a policy of betterment accounting which
is soundly conceived and consistently
applied is of itself a strong defense
against arbitrary adjustments by an examining agent.
The next step in a policy for the
establishment of property accounting is
to define certain types of charges that
may or may not be made to the property
accounts. Certain minimum monetary
limitations must be established. Expenditures for single units below a certain
amount and for groups of similar units
below some other level are almost universally absorbed in current operations.
Expenditures for physical changes in
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retirement units, irrespective of their
nature, are not to be classed as betterments if they are below some established
monetary level. Furthermore, decisions
must be made as to the extent to which
such items as engineering (both inside
and outside the company), stores overhead, general supervision and interest
will be charged to construction.
Secondary Factors to Be Determined
While the foregoing policy decisions
are the keystones in a sound property
accounting system, there are several additional areas that should be covered
so as to ensure sound operating results
and guarantee uniformity in the treatment of all comparable transactions.
Rules must be established regarding
the treatment of salvaged components
of retirement units. Some companies
treat items of this type as supplies carried at no cost. If the salvaged components are generally of little value, this
is probably a sound treatment. However,
in instances in which retirement units
are large and the components are likewise significant in value and interchangeable between retirement units, the
recovered components should be recorded at a salvage value.
Retirement of the unit removes the
entire cost of the unit, including components, from the property account.
Since components of substantial value
will be rehabilitated and reinstalled at
other locations, it is essential that a
value be assigned in supply inventory
to the salvaged component in order to
prevent the second operation from
having an understated property account
or from being relieved of maintenance
cost.
This latter type of situation is clearly
present in the quarrying industry. Assume that a shovel, an item of equipment with a cost of as much as $150,000
in many instances, represents a retirement unit. The cost of the shovel will
include the motor, dipper stick, bucket
and any other appurtenances needed to
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make the shovel operative. When the
shovel is retired it may be sold as a unit,
but, on the other hand, the dipper stick,
bucket or even the motor may be salvaged. To avoid giving free reign to
operations that will use these items at
a later date, the salvaged elements
should carry a reasonable monetary
value in stores until reused. If the motor
is replaced by another motor during
overhaul of the shovel, an event that is
likely to occur several times in the normal operating life of a shovel, the replacement would be on a maintenance
job. However, if the old motor is to be
rebuilt, it should be given a salvage
value, with such value being credited
against the maintenance cost of the overhaul.
Another example of the need for
salvage treatment can be seen in the
handling of installed conveyors. Essentially a conveyor is comprised of a
motor, a head section, a tail section,
additional sections of idlers, a belt, support and foundations. The determination
to treat the entire assemblage as a retirement unit was made because of the
near impossibility of adequate identification if each of the above components
were a separate unit. Substantially all
of the components are interchangeable
and, as a matter of general practice,
conveyors are being moved from location to location, with resultant changes
in composition. Upon each move, it is
necessary to retire the old conveyor and
recapitalize any components, plus installation cost, when a new conveyor is
re- installed at the new location. Failure
to accord salvage values to components
recovered from earlier conveyor installations would obviously create real problems in sound costing applications.
The methods of determining salvage
values should be clearly defined. These
may either be formula methods based
upon undepreciated balance of costs,
estimates of fair value determined by
qualified technical people, secondhand
dealers' values or some other method.
Items which will be accorded salvage
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values should also be spelled out.
In order to be certain that rules of
accounting classification are followed, a
system of control over charges for labor,
services and material is an essential element in any property accounting system.
Basically, this presupposes a work order
system that will define for every assignment the property distribution of the
related costs between property, maintenance and operations. Lack of such a
system leaves the assignment of costs to
the mercy of operating people who may
either make allocations of labor and
material by guess or, even worse, by
design in order to change operating results. Under such circumstances. the
objectives underlying establishment of
the accounting policies in the first instance will not be attained. As an adjunct
to the work order system, there must be
some form of inventory control over
supplies and parts which may be interchangeable between jobs classified as
property, maintenance or operations.
Rules should be established for the
identification of units in a basket purchase and apportionment of the related
cost among such units. This condition
normally arises when a business or a
secondhand plant is purchased, or when
some project involving more than one
retirement unit is constructed by an
outside contractor.
In the case of an acquisition, a conglomerate of inventories, receivables,
nondepreciable plant, depreciable property and intangibles may be included.
Since tax considerations are generally
involved, it is essential that the methods
of apportioning cost among the various
items be of a type that will stand up
against question by an examining agent
or his engineer. In addition, it is important in identifying the units acquired
that a sound appraisal of the utility of
each item be made. Nothing plagues an
operating man more than to be burdened
with cost of a machine to which a full
level of cost has been assigned, though
the machine may be little more than
junk.
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ik11 too often, apportionment of basket costs is made arbitrarily to purportedly marketable goods or supplies,
only to find out later that all that has happened is an inventory writeoff. Furthermore, such a writeoff may open the
door to a reapportionment of the basket
costs for tax purposes after examination
by the Internal Revenue Service. It is not
the purpose of this paper to get into the
technicalities of valuation of land and
intangibles for tax purposes, but the
penalties for a poor job in this area can
be severe.
.Ns to the basket cost of construction
by an outside contractor that covers
mare than one retirement unit, the
breakdown should be effected at the
time of installation for two reasons: ( I )
the accounting impact of any future
replacement cannot be adequately appraised if the cost of the unit to be
replaced is not known and (2) a gain
or loss based upon an allocation made
at the time of the abandonment is more
likely to be questioned by the Internal
Revenue Service than would an allocation made at the time of first acquisition
and reflected in the detail property records. In this connection, most companies
ask outside contractors to furnish a cost
breakdown that support allocations.
.A determination of depreciable lives
should be made as an adjunct to the
decisions regarding charges to the property account. The delineation of a retirement unit affects the depreciable life,
so that the requisite study for establishing; the unit must be related to a proper
life. A more inclusive retirement unit
will produce a longer depreciable life,
since replacement of the components of
the units will extend the life of the
whole unit.
In a well - developed property accounting; system, there should be a projected
history record of individual equipment
units showing planned major overhaul
periods and planned replacement of the
unit. With such support there is complete coordination of the retirement unit
with its life. A record such as this is
MAY 1968

invaluable in dealing with opposing
positions taken by the Internal Revenue
Service, both as to depreciable lives and
the propriety of maintenance charges.
One final point— important from the
standpoint of the company's posture in
its dealings with the Internal Revenue
Service —is that a review should be
made of classification instructions for
the coding of labor and material between
operations and maintenance. The purpose of such a review is to classify as
an operating expense, as opposed to
maintenance, any cost that could justifiably be so classified. This tends to reduce the amount of charges arising from
repetitive functions related almost entirely to operations which otherwise
might be classified as maintenance.
A large accumulation of costs classified in a return as maintenance tends to
lead an examining agent to seek out
items included therein which he will
attempt to capitalize. Furthermore, high
maintenance cost tends to make the
agent look with suspicion at the service
lives of assets for depreciation purposes,
on the ground that by excessive maintenance the units are being maintained in
service longer than their original contemplated lives. It is amazing how much
cost can fall in this gray area. Lubrication, cleaning, tire changes, and belting
changes are examples of the types of
operations that might be classified one
way or another. Both the supplies involved and the labor should be scrutinized and procedures developed so that
consistent classification of charges would
follow.
Many companies classify equipment
moves as maintenance or repair. Expenditures of this type can be large
under certain conditions and tend to
swell the reported total. It would be
only proper to so classify when the
move is made to take equipment to a
shop for repair. However, machine rearrangement to improve plant layout
would not seem to conform to the usual
concept of a repair. This later type of
expenditure was common in the textile
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industry in efforts to improve productive
flows.
The objective of minimizing total
maintenance does not fit all companies.
Many utilities (and even some industrial companies) with outstanding mortgage bonds might have an opposite
objective. In many indentures supporting
mortgage bonds there are covenants requiring minimum annual expenditures
for maintenance. In such cases, all of
the gray areas would be classified as
maintenance.
Problems in Establishing Retirement
Units
This paper dealt at length with a need
for establishing retirement units. It might
be well to examine some situations that
are indicative of types of problems that
can be faced in determining proper
retirement units. Obviously, this is a
joint effort of accountants and operating
personnel. Correct decisions to fit the
particular operating conditions involved
are important. The units selected will
have an effect upon operating results
for years in the future. If the unit is too
large, all replacements of components
fall under the heading of maintenance
and this may create uneven profits results
between years.
For example, if an entire building is
considered to be a retirement unit, including all interior wiring and appurtenances, the replacement of a roof in
kind would represent maintenance for
accounting purposes. The cost of such
a replacement could distort operations
to such a degree as to upset performance
measurement in some part of a business
or even react unfavorably on reported
results in a small company. It must be
recognized also that there is no assurance
that the accounting rules for the purpose of maintaining the books would
satisfy an agent from the Internal Revenue Service.
Generally, companies try to break
down very large blocks of property
costs, such as those in an entire building,
52

into segments, and make these segments
represent the retirement unit. However,
the segment so delineated must be
susceptible of identification.
This paper supports one fundamental
position. The cost of each retirement
unit or the total cost of a group of
similar retirement units, each of equal
cost, must be individually identifiable in
the property records.
A classification which would not appear to meet this requirement would be
one in which an account for buildings
would include "the cost of building and
items which are in reality a part of the
building and are not used directly in
manufacturing, mining, etc., such as:
alarm systems, speaking tubes, buzzers,
freight or passenger elevators, central
heating, telephone systems within buildings, lighting, plumbing for sanitary or
fire protection purposes, ventilation," if
at the time the accounting rules considered capital jobs to include reroofing
of an old building or complete rewiring
of a building. This description was taken
in substance from the accounting rules
of a comp any, b ut not on e of t he two
which provide much of the source material for this paper. In other words, this
classification does not require maintenance in the records of the separate cost
of each retirement unit.
Without the separate identification of
the cost of each retirement unit, cost
allocation can only be made at time of
abandonment or replacement. A further
weakness of the classification outlined
above is that the life of the roof, which
is accorded accounting treatment based
on a much shorter life, would be that of
the building for depreciation purposes.
In other words, there would be substantial losses on abandonment every time a
roof was replaced. In fact, the results of
such treatment might cause the Internal
Revenue Service to insist that such losses
be charged to the depreciation reserve
for tax purposes, a result which, if sustained, would tend to defer deductions.
A better approach would require that
all of the above listed appurtenances
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should be separately costed in the property records if they are to be separately
accounted for. In addition, the building
cost itself should be broken down to set
forth the cost of any components, such
as the roof, which might be separately
retired. In such a case, the roof should
be depreciated over a life different from
that of the building as a whole.
All too often, accounting rules which
provide for situations such as that described above are merely attempts to
let the Internal Revenue Service dictate
to book accounting requirements. It
should be borne in mind that the Internal
Revenue Service loses in court tests
many of its attempts to capitalize roof
replacements if the taxpayer is in a
position to show that the roof replacement does not extend the life of the
building beyond its originally contemplated life.
Decisions must be made as to whether
fixed productive machinery includes the
cost of foundations in the retirement
unit. It is probably fair to say that this
practice is followed in most cases. However, in one instance in one of the two
earlier described companies it became
obvious that the best accounting results
would arise if the foundations under
primary crushers in stone quarries were
handled separately from the crushers.
Such foundations were significant fixed
structures. Crushers would be removed
and replaced from time to time, being
taken in for overhaul and being reinstalled in different quarries. Under the
circumstances, if the foundation and
equipment were a single unit either (I )
the crusher and its initial foundation
cost would have to be transfered between plants and, if installed in a new
plant, the cost of t he new foundation
would then be chargeable to operations,
or (2) both the crusher and the foundation cost would have to be retired upon
removal, and the physical items would
then be accounted for only in terms of
whatever salvage value might be accorded to units. The effect of this latter
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treatment usually causes a significant
writedown of plant values and makes
measurement of rates of return very
difficult. In other words, when the
foundation or other installation cost is
a significant element it should be treated
as a separate retirement unit.
The utility companies treat as retirement units a given number of continuous
feet of gas pipe or a given number of
spans of wire, whereas the property
records are maintained in overall feet.
Adaptations of this approach should be
used in accounting for inside and outside piping and wiring in industrial operations, except that it is quite usual to
include wiring between the control panel
and a machine in the installed cost of
the machine.
Additionally, practicalities of accounting necessitate the grouping of like
items for purposes of identification. For
instance, in a plant producing concrete
pipe, it is necessary to procure forms,
cores and end rings as well as other
appurtenances which are necessary to
manufacture each separate size and
length of pipe. While physical controls
might suggest some numbering of forms
for identification, it would be almost
impossible to number cores and rings.
Furthermore, the cost of accounting individually for a great number or forms
might be prohibitive. As a result, items
of this type are identified as a class, all
purchases in a given year being grouped,
and such purchases being retired from
the records in a block upon conclusion
of their depreciable lives. Adjustments
would only be made for sales or transfers and, assuming that the same size and
specification had been procured on more
than one occasion, rules would be instituted as to which year's addition
would be credited. Another asset that
might require comparable treatment
would be furniture and fixtures, par icularly when an organization is of
sufficient size to require large numbers
of tables, chairs or other items which are
basically the same in appearance.
The treatment of electric motors may
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vary from compa ny to company. Perhaps the only generalization that can be
drawn is that the final instructions with
respect to electric motors must be carefully thought through to be certain that
adherence to the rules will cover all
possible situations. The problem with
electric motors is that many motors are
interchangeable between different types
of equipment and yet, in many instances,
a specific type of motor of a standard
size is an integral part of a substantially
larger assemblage of components. Earlier
reference was made to conveyors and,
in that situation, the motor was a componen t of the overall conveyor. Obviously, comparable motors in that company's accounting rules could not be
treated as retirement units.
Spare parts shipped with a machine
are generally included in the initial cost
of the related equipment. It is probably
safe to say that few, if any, companies
make an effort to remove the cost of
such spares from the property account.
Obviously, failure to do this may have
an effect on comparability of future
maintenance costs, though such impacts
are probably insignificant.
Conclusions
This paper advocates a program of
detailed accounting rules for changes in
property and, in addition, for related
costs classified as maintenance or operations that minimize flexibility of decision at the time the charges are incurred.
It is contended that only by this route
the consistency of accounting practices
can be assured.
Proper accounting controls are necessary to determine that the rules are
adhered to. The rules are most likely to
be founded on a sound base if they are
adopted after related studies of the interaction between lives and maintenance programs for equipment have
been completed.
The requirements that all retirement
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units be costed at acquisition or be included in groups of items with equal cost
may be unusual. Even utility classifications which are far advanced in this
general field make provision for units of
property that are not necessarily comparable to retirement units. However,
conditions in the utility industry, because
of the regulatory aspects of that industry, are not comparable to manufacturing type companies, and for this
reason it is felt that this refinement is
more essential in the non - utility situation.
The determinations to be made are
not solely accounting determinations. In
fact, the general management of the
company should be thoroughly conversant with the varying impacts of alternatives being considered during the
period the rules are under formulation.
The final determinations can have substantial impacts upon the reported
operating results, the measurement of
performance of profit centers and the
administration of the income tax function.
In dealing with the matter of identification of units, no mention was made
of the relationship of this phase of the
program to the control of investment
credit against Federal taxes on income.
It is not the purpose of this paper to
dwell at length on the more obvious
areas of income tax impact. It is sufficient to say that many determinations
with respect to such elements as determination of depreciable lives and the
size of retirement units can have a
significant impact on this important
item.
In summary, development of the necessary accounting rules and related procedures are time - consuming endeavors,
but of such vital importance to the
integrity of the company's whole accounting function that the points outlined in the paper are matters that every
company that has not already done so
should devote considerable attention to.
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The Functions of Return on Investment
B y J . M ORGAN REIM ERS
desirable in the analysis
of financial performances of industries, or the measurement of selected
companies, to highlight the historical
trends and characteristics. For purposes
of formulating and comparing industry
and company performances, the graphical treatment presented in the paper is a
useful analytical tool.
Required basically is a chart structured on a log -log scale which shows:
(A) turnover, sales generated per investment dollar (the vertical scale) and
(B) the return -on- investment percent,
or the net earnings generated per investment dollar (the horizontal scale). The
related margin percentages, or net earnings to sales based on the plotted values,
are then automatically read as the diagonal lines shown in Exhibit 1. In this
example, we use the following values:
$450,000,000
Sales
22,500,000
Net earnings
250,000,000
Invested capital
Turnover —
1.80

G

FT E N IT I s

R.O.I.

—

9%

Note that by plotting the turnover
(A) and R.O.I. (B), the margin described in "C" can be read on the 5%
diagonal line. In further explanation,
the construction of the diagonal margin
levels "C" are made essentially by can-

celling out on both the " A" and "B"
scales the common term "T o Invested
Capital," so that the values of the "A"
scale are then identified as sales dollars
only, while the "B" scale becomes the
amount of earnings, not a rate of earnings. Thus, the following rates for margin and their related graphic points are
computed by assuming sales of $1,000,000 and the following earnings which
provide the related margin:
Earnings
$ 20,000
30,000
40,000

200,000

Margin
=
—
—

2%
3%
4%

-

20 %

By plotting the above earnings and
margins in relation to the multiples of
the $1,000,000 sales, and keying the
common percent margin values, the respective diagonal levels for rates of margin are determined for all combinations
of sales and earnings.
The benefit realized in processing data
graphically is that the scatter point distributions provide interpretations which
become quite functional and would be
lost through tabular comparisons, particularly where a large volume of data is
involved.
Interpretations of the various areas of

J. MO R G AN REIMERS, Southwest Los Angeles Chapter,
(Los Angeles 19 6 2), is Manager, Financial Analyses and
Presentations, General Office, Douglas Aircraft Co mp a ny ,
San ta Mon ica , Calif. He h as bee n a ssociate d with the Dou glas Co mp an y for thirty -one years in areas of accounting,
production and finan cial an alysis. Mr. Reimers is a previous
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the grid where data may correlate (Exhibit 2) can be generally classified as
follows:
",40' This area represents the all industry
results from the FORTUNE 500 reports
for the years 1961 -66. For purposes of
illustration, this is the point of reference
from which the other observations are
compared.
"B" R.O.I. correlations of 10% or better
are generally expected to be required to
provide funds for growth and dividends.
Trends flowing to the right reflect improvement.
"C" Correlations
this area indicate
insufficient return on either investment
or sales.
"D" High margin and return on investment values in this area may indicate
earnings are realized from sources other
than sales, i.e., other income such as
leases or large holdings of securities.
"E" High turnover occurring in the upper area results basically from the following two factors:
1. A low level of invested capital which,
when required to meet expansions,
increases liabilities, etc., places a
strain on company and industry financing.
2. A high inventory turnover rate sufficient to allow normal accounts payable flow -time to finance a significant
level of total assets.
Examples of these are provided by the
following industry comparisons (Exhibit
3). They are based on the F O R T U N E
500 reports for 1961 through 1966 with
the modification that the aerospace data
are based on a combination of eight selected companies. With the exception of
aerospace, each of the other categories
has been improving return on investment, margin and turnover.
The "500 Industrials" are computed
from the aggregate values reported. The
results show particularly how return on
investment has improved from 9.6% to
13.2% through an increase in margin,
while turnover has only improved modestly.
Utilities show an improvement of return on investment ranging from 8.8%
to 13.3% for the period with very little
MAY 1968

change in margin, which, however, at
15.1% is the highest of those shown.
This rate is offset, by comparison, by
the extremely low turnover which is
stabilized in the .64 to .68 range.
Most dramatic in terms of improvement are the transportation companies
which, through this period of time, are
recovering from the lowest return on
investment of 2.4% to currently around
7.3 %, with margin improving from
3.5% to 8.4 %, both of which are still
deficient in relation to the other performances. Also, it is noted that these
improvements are a function of a very
low turnover rate which has ranged
from .68 to .87.
Merchandising firms on the other
hand have a high tu rnover rate at the
4.59 to 5.14 level which when factored
by the 2.2% to 2.4% margin, generates
a 10% to 11% return on investment.
Included within this group are the food
marketing firms which equal this return
on investment, but have a turnover
double with half the margin.
The aerospace companies have been
faced with financing strains. With the
characteristics of this industry, these
managements have been faced with
much more dynamic, volatile and continuous long -term problems than most.
Win and lose competitions take their
long -term toll as well as the rapid advancements in a highly technical state
of the art. Back of these correlations,
which as shown imply a stable return on
investment, are the results of individual
companies with wide ranges of performances in all quadrants.
Conclusion
In conclusion, it is noted that the
format described is a tool for correlating
and understanding, in summary, the effects of the many facets of management's financial performances by relating simultaneously sales and earnings
produced in relation to investment. It is
also believed that, applied in practice, it
will aid in the corporate financial, pricing and production planning needs.
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D. C. Robertson
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pp., $3.50.
Subtitled, "Simplified Critical Path
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Analysis," this book emphasizes simple
and inexpensive applications of critical
path analysis characteristics. It does not
assume the use of a computer.
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J. Fred Weston and Donald H. Woods
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Davis Dr., Belmont, Calif. 94002, 1967,
paperbound, 494 pp., $6.60.

The selected readings collected in this
book provide a useful supplement to
financial management texts and a convenient source for materials not otherwise easily available.

THE THEORY OF BUSINESS FINANCE: A BOOK OF READINGS
Stephen H. A rch er & Char les A. D' Amb ros io
The Alacmillan Co., 866 Third Ave.,
New York, N. Y. 10022, 1967, 713 pp.,
$9.95.
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F. Corine Thompson and Richard L. Norgaard
Financial Executives Research Foundation, S0 W. 44t h St. , New Y o r k , N. Y .
10036, 80 pp., $6.00.
The authors of this FEI study trace the

development of sinking funds and evaluate their effectiveness from both lender's
and issuer's standpoints.

BUSINESS POLICY: A MANAGEMENT AUDIT APPROACH
William T. Greenwood
The Nfacmillan Co., 866 Third Ave.,
New York, N.Y. 10022, 1967, 656 pp.,
$9.95.
This is a case book designed to teach a

business policy course utilizing, which
the author terms, the management audit
approach. Each section contains a brief
introduction to the cases which follow.

THE AUDITOR'S REPORT
American Institute of Certified Public
Accountants, 666 Fifth Ave., New York,
N. Y. 10020, 1967, paperbound, 22 pp.,
$1.00.
MAY 1968

This pamphlet, written for bank credit
officers, describes briefly the nature of
the auditor's report.
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THE PERFORMANCE POST AUDIT IN STATE GOVERNMENT
Lennis M. Knighton
Michigan State University, Bureau of
Business and Economic Research, East
Lansing, Mich. 48823, 1967, 153 pp.,
$5.00.

While much of the practice described in
specific to the state of Michigan, this
book provides a useful exposition of its
topic.

INTERNAL CONTROL IN THE SMALL BUSINESS
The Canadian Institute of Chartered
Accountants, 69 Bloor St. E., Toronto
5, Canada, 1967, paperbound, 31 pp.,
$2.00.
This booklet prepared by the Canadian
Institute of Chartered Accountants'

study group on audit techniques constitutes a practical guide for the accountant concerned with developing effective
internal financial controls for small
businesses.

INTERNATIONAL MANAGEMENT INFORMATION SYSTEMS
John Lutz
American Management Association,
Inc., 135 W. 50th St., New York, N. Y.
10020, 1967, 40 pp., $4.50.

Five short papers on information management in international operations
combine this publication.

MULTINATIONAL CORPORATE PLANNING
The Macmillan Co., 866 Third Ave.,
New York, N.Y. 10022, 1966, 330 pp.,
$7.95.
Edited by George A. Steiner and War-

ren M. Cannon, this book is composed
of papers presented at a seminar and
focuses on stragetic planning as practiced in a group of large multi - national
companies in the U.S, and Europe.

INTERNATIONAL FINANCING
American Management Association,
Inc., 135 West 50th St., New York,
N.Y. 10020, 1967, paperbound, 32 pp.,
$3.00.

This publication, edited by John H.
Hickman and published as Management
Bulletin 95, contains a collection of
short articles dealing with financing in
the international credit market.

INTERNATIONAL ACCOUNTING
Gerhard G. Mueller
The Macmillan Co., 866 Third Ave.,
New York, N. Y. 10022, 1967, 255 pp.,
$6.95.
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This book presents international accounting in its broad economic setting in
contrast to the narrowly technical approach taken by most publications on
the same subject.
MANAGEMENTACCOUNTING

DEVELOPING MAINTENANCE TIME STANDARDS
Bernard
Industrial Education Institute, 221 Columbus Ave., Boston 16, Mass. 02116,
1967, 428 pp., $15.40.

Lewis
This is combined text and handbook
covering maintenance time standards.

CUTTING THE COST OF QUALITY
Philip B. Crosby
Industrial Education Institute, 221 Columbus Ave., Boston 16, Mass. 02116,
1967, 242 pp., $10.00.

In this book, the author has sought to
popularize ideas for improving product
quality without excessive care.

THUMB YOUR WAY TO PROFITS
J. S. Traunig
Carlton Press, Inc., 84 Fifth Ave., New
York, N. Y. 10011, 1967, 70 pp., $3.75.
This title book presents a do- it- yourself
auditing technique for discovering ac-

counting and invoicing errors in handling freight bills. Auditing checks on
application of freight tariffs are not covered.

ECONOMIC ALMANAC

1967 -1968
The Macmillan Co., 866 Third Ave.,
New York, N. Y . 10022, 1967, hardbound 655 pp., $8.95, (paperbound
$2.75).

Edited by Paul Biederman. As described
on the title page this is a handbook of
useful facts about business, labor, and
government in the United States, Canada, and other world areas.

HOW TO COMMUNICATE BETTER WITH WORKERS
Carl
Clemprint Inc., Conchester Rd., Concordville, Pa. 19331, 1967, ring - binder
471 pp., $17.95.

Heyel
A section on communicating financial
information to employees will have specific information to accountants.

PRIVATE PENSION PLANS AND THE PUBLIC INTEREST
Financial Executives Institute, 50 West
44th St., New York, N. Y. 10036, 1967,
45 pp., (free of charge).
MAY 1968

This is a brief informational and position paper on pension systems.
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AUTOMATED EDUCATIONAL SYSTEMS
The Business Press, 288 Park Ave. W.,
Elmhurst, Ill. 60128, 1967, 343 pp.,

$1 5.00.

Edited by Enoch Haga, this book is
directed exclusively toward schools of
education and public school operations.

BASIC DATA PROCESSING
Richa rd W. Lott
Prentice -Hall, Inc., Englewood Cliffs,
N.J. 07632, 1967, 228 pp., $6.75.

Basic methods, ranging from simple

(Continued from inside front cover)

A possible solution might be to
reverse the present sequence of sorting, listing and summarizing detail,
which is then posted to general ledger
accounts. A workable system might
update the general ledger accounts
currently, saving transaction detail
records. After preparation of the financial statements, the detail could
be sorted and listed to provide the
full support of changes to account
balances.
The third question is: "At what
point is a transaction recordable in
the general ledger ?" Going back to
the example in the original article,
many companies make no recording
in the general ledger of the issuance
of a purchase requisition. Most companies do not record outstanding
64

manual techniques through sophisticated
electronic systems are presented by this
text. No prior background in the field is
assumed on the part of the reader.

purchase orders in their general ledger
(although they are frequently reflected in a budgetary system against
available commitments) . The first
general ledger entry is made when
goods are received — hopefully we
also have the vendor invoice, so that
we can avoid messy reconciliations of
received - not - billed and billed -notreceived. The inspection department
may generate a debit memo against
the vendor for unsatisfactory material, but usually no entry is made
for acceptable material, since it has
already been debited to the proper
inventory account at time of receipt.
The recordability point for general
ledger transactions may need to be
changed for greater information system usefulness.
I believe maximum effectiveness
MANAGEMENTACCOUNTING

can only be obtained from a corporate information system which recognizes the "system cycle concept."
The questions raised in this letter represent important facets of the development of a corporate information
system which need, in my opinion, to
be "thrashed out" in the forum of
professional accounting literature and
seminars. Only this way can the many
divergent opinions be reconciled, and
the long -range needs of business man agerrient be met.
William J. Schroeder Jr.
Advisory Systems Engineer
International Business Machines
Corporation
New Orleans, La.
► Direct Costing in Practice
To the Editor:
Mr. Leonard Shearer, in his article
"Direct Costing for Sales Pricing and
Profit Planning" which appeared in
the July 1967 issue, sets forth in a
concise, easy to understand manner,
the principal tool available to the accountant charged with the financial responsibility of his company.
Each company, no matter what its
size, must plan and project its future
course. Direct costing or marginal
income contribution is the most effective tool for such planning. For five
years now, our company has been
following this basic principle. In a
multilline company such as it is, there
will, of necessity, be varying rates of
marginal income per product line.
Only through a thorough knowledge
of the contribution concept is it possible for the responsible sales and

financial managers to lay out a sound
progressive course for future growth.
Sales personnel have the guesswork
removed from the pricing process.
While we do have an established list
price and applicable discount which
reflect the desired annual profit for
each product line, the sales manager
and his salesmen, through the contribution approach, are able to quickly and successfully process the large
nonrepetitive requests for quotation
that are constantly being received.
As the financial director of the
company, I find annual planning
greatly simplified through the application of direct costing. Once the
sales director and I have agreed on
the desired volume of business for
each product line and its contribution
rate, it is relatively easy to compute
the annual contribution for all lines.
This leaves the fixed costs as the
only category of expenses that need
to be planned in detail. As a result,
my reports of plan versus actual are
reduced to setting forth only six lines
of information, all of which quickly
show the results.
A company need not change its
financial reporting to adapt this approach to operating reports. We follow the conventional type of burden
absorption financial reports for external use. Our internal control and reporting reflect the contribution approach however, and it is this report
that is eagerly awaited each month by
all people on our management team.
Robert F. Holtz
Vice President & Treasurer
Elkhart Brass Mfg. Co., Inc.
Elkhart, Ind.
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