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Management Information Technology
In the Space Age
By MI CHAEL R . TY RAN
O N E V I E W S the world's glowing
accomplishments in outer space,
it becomes apparent that the demonstrated successes to date are only the
beginning to even greater human and
equipment achievements in the space age
exploration of the universe, ocean depths
and the industrial technologies. These
eventful conquests "whet the appetite"
to make similar inroads of achievement
in other fields of endeavor. The challenge is definitely here now —to accelerate our efforts in management information technology.
Although in some organizations, many
applications have become mechanical,
they are primarily concerned with the
specific and detailed levels of information processing as, for example: accounts payable, the billing process, shop
order control, payroll, labor distribution, etc. Still lacking is the emphasis on
the overall management information
concept and technology.
In this article, a plan will be outlined
as to the why, what and how definitive
direction can be established to achieve
S

A

the desirable goals in management information technology. If the proper emphasis is placed on this effort, the results
should be relatively comparable in scope
and impact to those achieved in other
fields.
Today's Challenge
Inevitably, when any change is contemplated, questions always arise as to
— "what's all the fuss about, we have
been doing all right." Let us, however,
review and inventory our position in
information technology relative to some
basic factors in our current environment
as shown on Exhibit 1.
Neglect of a n y of the varied needs
with respect to increasing information
processing and reporting demands results in vendor and customer dissatisfaction, loss of discounts, late customer
billings and larger working capital requirements, inadequate operation control, tardy or poor decision- making, renegotiation losses and so on . It is an
accepted fact that everyone concerned
with the direction and operation of any
enterprise today must be "on his toes"
if his organization is to survive in our
complex way of life today. Effective, ju-
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dicious and space -age oriented information processing is one important solution
to the dilemma confronting us.

as related information is transmitted
into the computer, the input can be
manipulated and integrated for reporting significant and sequenced event data
such as location status of the effort concerned (shop order control for example),
fulfillment of specific contract requirements (in accordance with contract
terms), etc.
The major objective of this process is
timely flow and integration of the various related items of data so as to produce a composite set of facts rather than
scattered "bits and pieces" of incomplete
information. The latter result can only
lead to improper evaluation of a given
situation.
You will further note on this chart
that the input and response transactions
will be by wire communication between
the station and the computer itself, with
the urgency of need governing the timing
of the input and retrieval requirements.
Physical source - document movement
will be minimal since the originating
paper will remain in the organization
generating the paperwork with the information being transmitted to a central
storage file for availability to authorized
users on a timely basis. This procedure
will definitely decrease clerical effort and
the delays in record processing.
The above procedure will replace current operations which utilize a combination of manual/ mechanical means of
processing information with its storage
and accessibility being manually maintained.

Information Processing Cycle
As a preliminary step to any decision
involving a contemplated change to the
space -age information processing philosophy, our present and future planning
should be directed to the review and
evaluation of the following pertinent
considerations:
a. What is needed to accomplish the information processing task more effectively and expeditiously?
b. What tools are available to satisfy
the requirements?
c. What planning is involved, its scope,
and are the technically qualified personnel available?
d. Is management information technology really a need, a "must" or a
Forward Planning
"luxury" convenience to our organiIn overcoming the programming aszation's operation?
Exhibit 2 illustrates the direction that pects characteristic of today's envihas occurred or will occur in many or- ronment, the space age already offers
ganizations if they are to achieve the "computer" programming (coding inmaximum utilization or benefit from structions). This capability —thus far,
progressive information technology. The primarily applied in the areas of engibasic document data must be mechani- neering-- coupled with more effective
cally processed at its point of origin to teleprocessing controls, will allow the
achieve direct acquisition by the com- systems analyst to communicate directly
puter. The reasons are obvious from the with the computer.
standpoint of timely usage, control and
The advantages will be most rewarddata access by all concerned. Further, ing for making effective program
MANAGEMENTACCOUNTING
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changes in the shortest possible time. tion when one is involved with the planThe present common procedure of hav- ning effort concerned with sales, profits,
ing individuals or organizations, other expansion, employee morale, union difthan the initiator of the system, doing ficulties, etc.
the programming effort is not the most
Exhibit 3 displays some of the more
effective method of changing computer characteristic factors involved in past
operation direction. The adoption of a
and current management information
single programming language (hopesystem development. The space -age confully, universal and layman oriented)
cept requires techniques that must be
will certainly accommodate the concept
of the systems analyst initiating and di- exploited to obtain the desired results.
A systematic approach, using scientific
rectly implementing the computer operatechniques with proper application and
tion requirements.
data integration, is the primary tool
The most neglected area in informa- which will materially improve our infortion processing to date has been the mation development and processing.
planning required in organizing for and
This procedure will allow you to simdetermining management information
needs. Valid and intelligible information ulate particular business conditions, test
is the result of a well - planned and or- alternate plans and courses of action
ganized system analysis and develop- based on varied premises and eliminate
ment effort— this is a " must" whether much of the " guesswork" in the planning
the procedure calls for manual or me- aspects of a business operation. There
chanical processing. Information is a is no substitute for the "right informamost vital link or element of considera- tion" on a timely basis for adequate
tion in planning, managing, controlling planning and control. In other areas of
and making decisions. It can be dynamic endeavor, such as research and development, engineering, manufacturing, etc.,
or dull and unmanageable. It can provide the guidance for improving your these sophisticated techniques have been
operation or misguide the user into in- used for years, why not in organizations
responsible for financial management inadequate or no decision-making. It can
"make or break" you or your organiza- formation?
APRIL 1967
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Changing Organization Relationship
The importance of the computer will
have considerable influence and impact
on space age organization relations. The
computer and its related information
6

technology advances have forced the
need to cross all organization lines and
functional activities.
Exhibit 4 indicates this overlapping
relationships between organizations, and
MANAGEMENTACCOUNTING

planning, controlling, scheduling, costing and monitoring the progress of the
effort. As information develops from
various transactions and activities,
whether it be procuring supplies or performing direct or indirect functions, the
data will be transmitted directly into
the computer for file processing and
storage. As organizations have a need
to know in their planning, managing and
controlling functions the overall or
specific aspects of the activity's progress
pertinent to their participation, they will

their dependence on the computer and
its capabilities to fulfill their needs. As
earlier discussed, the data from all organizations will be transmitted to a
central computer for various processing
activities such as sorting, updating, editing, integrating and storing. All organizations will be contributors to the processing of related information involved
in any organizational activity. Each organization has its own contribution to
the whole.
As operating activity occurs in each
area, statistical information is produced
on costs, scheduling and performance.
This data then becomes the basis for

be able to query and retrieve the ap-

propriate information directly from the
computer file.
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All organizations will be originators
as well as users of the data, thus making
them interrelated and dependent on each
other for information, with the computer
being the processing controller and
agent. Each organization will then be
able to obtain and assimilate facts and
figures for its operating needs in a timely
manner. Information processed under
this procedure will be complete and
meaningful.
Exhibit 4 also illustrates the general
organization structure of today. In many
organizations much of the computer data
is prepared for Finance and, in many
instances, the reports relative to various
activities are distributed to other organizations where they are interpreted,
rearranged and reported for their particular and specific needs. This effort on
their part necessitates many independent
recordkeeping systems. Under the integrated data processing system, as discussed above, it is expected that collective requirements will be available in
one general file from which can be extracted an organization's specific need
in the form required, thus eliminating
extensive recordkeeping and reports.
Decision-Making Process
In our space-age environment, it will
be a "way of life" to exploit the sciences

for guidelines in establishing the bases
for analyzing and projecting business
operations, as shown on Exhibit 5.
The development of various statistical
equations and models is a relatively
simple task through the use of computer
capability which accommodates mass
storage of historical data that can be
used in building appropriate and pertinent models. The major effort in this
type activity will be the development of
the procedures(s) or system necessary
for instructing the computer in the process of manipulating the data to achieve
the desired results.
Some simple examples of computer
models that can be developed for planning and controlling purposes are (1)
establishing fixed - variable relationships
in overhead expense as related to direct
labor hours or dollars, ( 2) volume -costprofit correlations, ( 3) graphical break even point analyses, ( 4) sales volume
versus capital required and the zone of
profitability, (5) predicting future employment and price relationship, etc.
Any manual technique used as a criteria for the decision-making process
can undoubtedly be formalized into a
computerized
mathematical
model.
T h e se m o d el s c a n t h en c o nc e i v a b l y se r v e

the purpose of testing the fallibility of
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estimates and conclusions through the
probability methods.

The program will be constructed to
provide in one report various elements
of data. For example, the billing report
will reflect labor, overhead, material,
travel and computer costs, individually,
for a given time period. Financial statements will reflect all of the elements
currently contained therein starting with
costs and fees to the sales buildup by
contract and organization totals. Budget
information will be appropriately entered on the reports requiring this data
for comparative purposes.

M a n a g e m e n t I n fo r m a t i o n I n t e g r a t i o n
In order to achieve the kind of informa t i o n tec hn olo gy re qu ir ed to fulfill
sp a c e a g e n e e d s, t h e m e a n s m u st be e sta bli shed fo r int egr a ti ng this da t a in a
lo g i c a l m a n n e r so t h a t i t ca n b e ma n i p u la ted, st or ed a n d retri eved rea dily o n
d e m a n d in the re qu ir ed fo r m . As E x hibit 6 indic a tes, so u rc e deta il, de ri ve d

from purchase orders, receiving memos,
travel requests, shop orders, etc. will be

In to da y's e n v i r o n m e n t , in fo r ma t i o n

rela ted to the c o m m o n cost el e m en t s

is stored on a number of magnetic tapes.
To obtain a composite report of various
elements of cost, the computer must
extract this data from a number of tape
records. A detailed instruction program
must be written to make this type of
extraction possible. The current practice
is for information to be outputted
"piecemeal" on many different reports
and then manually consolidated in the
form required.

involved in the recordkeeping and reporting system. This information will be
inputted into the system by direction of
the "program action indicators." The information transmitted will be processed
in accordance with the program instructions.
Additional data, in the form of budget
detail, plans and requirements, will also
be inputted into the program. Data
banks will be updated and information
stored for retrieval on a selective, exception or batch process basis. If appropriate, predetermined formats will
govern the output display.

The objective is to integrate data (all
elements) into one central storage area
in a manner conducive to ease of access,
retrieval and reporting. This makes it
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possible to achieve various combinations
of data reporting. It also reduces computer processing time and storage. The
central file concept is the only efficient
way to meet the data reporting demands
in the future.
Integrated Record Processing
As discussed above, management information technology is dependent on
the central file storage technique for reporting advantages. As noted on Exhibit
7, this procedure requires remote station
input into a teleprocessing control system which, in essence, then governs the
complete manipulation of the input, its
control, storage and reporting. The teleprocessing controller is the monitor of
the internal computer data processing
activity.
This Exhibit shows that incremental
data will be transmitted into your detailed data collection system where it
will be screened as to its validity, edited
and sorted. Invalid data will be rejected
and transmitted back to the originating
organization for correction. The valid
increments of cost input will be entered
into their properly classified files for the
updating process. Listings of the computer- accepted input will be printed out

for use in verification of submissions
and as a reference tool by the concerned
organizations. Internal computer records
and instructions will associate certain
other reference identifiers (charge and
account numbers, etc.) to the data in
order to update all of the appropriate
files.
Data input may fall into various types
of detail and summary files whose content depends on user needs. The incremental data inputted on a daily, weekly
or monthly basis will update the basic or
detail file records concerned with a specific journal voucher, account, work
order, cost element, etc. This information is then further used in your cumulative system to update the summary
files such as the cost and work in process ledger, project status file, etc. The
organization and content of these files
provide the basis for specific reporting
needs. Other required information such
as budgets, commitments and allocations
will be included in your summary files
to produce the proper comparisons and
status reports as required.
The teleprocessing system will extract
predetermined formats of data requirements and /or other specific information

RECORDSTORAGE
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based on code inquiry need. The complete process of manipulating data and
its storage will be a computer function.
As soon as the data is released from its
source and accepted by the teleprocessing control system, no further human
intervention is necessary unless there is
a need for specific changes or additions
to the system. As discussed earlier, the
vast storage of statistical data is available for other computer oriented activities such as the development of historical
trend lines and statistical models for
planning purposes.

date and inception-to -date files will be
simultaneously adjusted accordingly.
The old incremental totals and balances
can then be stored on tape or microfilmed whereas your ne w data will be
available as an immediate source for
"on line" or batch processing reporting.

Record Storage

in order to satisfy reporting demands.

Exhibit 8 indicates the records contained in the computer file, as it shows
the flow of source - document information
into cost element categorization and
then, classified, to its various subidentifiers. This is necessary in order that the
information can be properly controlled,
updated and reported to the various levels of need. The data must also be associated to a time span in order that the
update process can be appropriately
achieved.
In other words, the input can be submitted at any time of day (dependent
on the schedule) and in the update process the daily, weekly, monthly, year -to-
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wi t h i n c r ea se d c o m p u t e r pr o c e ssi n g t i m e
Ex h i b i t 9 i n di c a t e s t h e u sa g e m a d e o f
la bo r distr ibu ti on in fo r m a t i o n . M o st
everyone concerned with an organizatio n's op e r a t i o n is invo lved with so m e
fa cet of la b or sy ste m . L a b o r d a t a is
needed for product costing, the location of the effort inv olv ed, wo r k lo a d
sch ed u l in g, p e r fo r m a n c e m e a su r e m e n t ,
profit pla nn in g, etc.
H a v i n g i n fo r m a t i o n int eg ra t ed a n d
est a b li sh i ng i t s c o m mo n u sa g e , i t i s p o ssi b le to pr o du c e c om p osi te re p or t s whi c h
will grea tly re d u c e a n d / o r eli mi na te
m u c h of the single - purpose re po r ti ng .
C o m m o n d a t a u sa ge a lso a llows fo r
sa t i s fy i n g t h e n e e d s o f a n u m b e r o f o r ga ni za ti on s for specific da t a fr o m o n e
cen tr a l file.
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Common Data Usage
Each element of information is used
for a variety of purposes and reports.
The reporting systems in today's environment have become voluminous

I n t o d a y 's e n v i r o n m e n t , t h e t i m e sp a n
be t we e n esta blishing the pre mises of a
pl a n a n d i t s ma t h em a t i c c o nst r u ct i o n fo r
a n a l y si s a n d e va l u a t io n if q u it e l e ng t h y .
T h i s situ a tion do e s not a fford m a n a g e ment a n o ppor tu ni ty to rev iew the complete su b st a nc e of the pla n a d eq u a t el y
no r the op p o r t u n i t y to m a k e c h a n g e s
tha t c a n be rea dily reflected a n d a d ju sted resu lts k n o wn o n a timely ba sis.
In this c o m p u t e r a ge, it is ex pe c te d
tha t in st ru ct io ns reflecting initial p r e m ises, fa c tor s, deci sio ns, etc., will be en tered in t o th e c o m p u t e r fr o m re m o t e
st a t i on l o ca t i o ns. C om p u t er st or a g e fi l e s
of historica l da ta , p r o g r a m co nt ro l in11
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structions and cost data banks are all
absolute necessities for the management
planning process. The computer controller, having received its input, will
initiate the action required to produce
preliminary data and guidelines for
management evaluation relative to the
development of a proposed plan and any
required, subsequent deviation from the
original premises will be quickly incorporated to indicate the effect of the
change.
The kind of data that is planned for
development by the computer is shown
on Exhibit 10. It will be in terms of
manpower trend, overhead rate predictions, projected dollar value of labor,
material and other direct costs amounts,
cash requirements, need for space expansion, etc. This information will be
printed out in predetermined formats
representing financial schedules or other
specific and selective type report requirements. The initial output will be the basis for developing the projected formal
plan of action.
It is planned that this data will be
retrieved by the concerned management
personnel through the media of audio,
video or hardcopy communications. It
will be reviewed by management who
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will decide what changes should be made
in order to finalize the projected plan of
action. Changes would be incorporated
via wire transmission to the computer
controller for data bank and management plan update and adjustment.
In a typical situation today, masses
of detail have to be reviewed manually
and factors or parameters established
which can be used for application to the
anticipated conditions in the future. For
example, orders booked on a firm basis
would indicate a certain level of manpower. This manpower would be translated into hours of effort and priced.
The need for space and working capital
requirements would also be determinable through programmed criteria. Any
change in the basic data has to be reflected throughout the complete plan
detail. This is a major task to do manually; however, information technology
through scientific techniques will make
it possible for the computer to perform
this activity in minimal time and greater
detail than has ever before been possible.
Summary
Management information technology
is a "must" in the space age. Business
operations are increasing in complexity
MANAGEMENTACCOUNTING

INFORMATIONTECHNOLOGY
SUMMARY!
• HERETOSTAY
• SCIENTIFICTECHNOLOGYAPPLICATIONISAMUST
•

AMANAGEMENTTOOLFORASSISTANCEIN
PLANNING
CONTROLLING
DECISIONPROCESS

• MUSTBETHOROUCNLYPLANNED
• MUSTCONSIDERTHE"TOTAL"INFORMATIONASPECT
• MOREEMPHASISONSYSTEMSTOREDUCE
COSTS/DISAPPOINTMENTSONCOMPUTEREND
• EVERYGOODCOMPUTERIZEDINFORMATIONPROCESSRESULTS
FROMGOODSYSTEMS'TECHNIQUES
• COMPUTERSARETHEMEANS.SYSTEMS ARE THE WAY,
MEANINGFULINFORMATIONISTHENEED!
• MUSTBEORIENTEDTOSPACEAGE PHILOSOPHYAND THINKING
EXHIBIT 11

due to such factors as its changing role
in relations with the U.S. and Foreign
Governments, labor unions, communities, competition, reporting needs, etc.
Intelligent and effective decisions will be
even more important in the advancing
space age.
The approach to meet this need for
reliable and advanced information technology requires thorough, competent and
complete planning through systematic
analysis of what the requirements are
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and how they can best be achieved. The
"total" information concept is a major
factor in our review of what has to be
done. This factor cannot be overemphasized.
The increase in voluminous paper
work makes it mandatory that steps be
taken to achieve selective and exception
reporting which also will eliminate the
need for management's specific attention
to routine activities. The question arises
—"what are you doing about this situation before it becomes too late ?"
The third generation of equipment is
here now and its capabilities lend themselves to achieving the type technology
required for space age information collection, processing and reporting. As
Exhibit 11 indicates, the decision tools
and technology are also available. Simplification and reduction in reporting
volume will allow time for greater concentration on the planning aspect of a
business operation. Video displays in the
form of graphs, charts and selective reporting will enhance management's
overall grasp of the organization's operating conditions which, in turn, can only
result in more realistic and educated
decision - making for managing and controlling an organization's activities successfully.
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Systems Work Below the Corporate Level
B y V. EARL GRIF F I N
many companies, an
unorganized systems effort goes on
with surprisingly good results. The participants are individual employees who
may not even be aware that they are
doing systems work. A sales office secretary finds that just a minor change in
the design of a form permits her to use
window envelopes during the frantic final hour of the day. A production clerk
grows weary of the daily routine of
punching repetitive calculations on a
desk machine and suddenly realizes that
the computer staff could provide him
with a printed table of calculations for
handy reference. True, improvements of
this type are usually motivated by self convenience; however, the company is
the real benefactor in the long run.
At the other end of the spectrum, the
corporate headquarters often houses a
staff of skilled, professional systems men
who produce results through carefully
organized plans. Although this staff tries
to render service on individual projects
at the divisional or plant level, its efforts
are necessarily concentrated on corporate or company -wide projects. Usually,
corporate systems staffs are surprisingly
small in number, not because of lack of
projects but because of the difficulty in
HROUGHOUT

keeping the efforts of a large staff coordinated.
Between the points of a highly organized effort at the corporate level and the
unorganized individual efforts in the
field, a gap or grey area in systems work
often exists. Strange things occur in this
area, particularly those seemingly trivial
incidents which are not without their
comic aspects until the cost consequences are considered as a whole.
An illustration. The plant maintenance clerk prepares a substantial number of purchase requisitions and, near
the end of the day, delivers them to the
purchasing department located in the
main office building. Just before delivering them, however, he stops by the
printing department and makes a photocopy of each requisition because the
engineers in his section have decided
that they need a file copy in each project
file. Unknown to the plant clerk, these
copies cost the division 50 each. Also,
unknown to the plant clerk, the secretary in the purchasing office will take his
requisition sets, strip off the back copies
and throw them in the wastebasket because at this particular plant the "Warehouse Copy" is not used. The plant clerk
doesn't know this copy is available. The
secretary doesn't know he needs it. A
trivial matter? Not so trivial if the division sales manager knows that his de-

V. EARL G R I F F I N , Birmingham Chapter (Coosa Valley
1 9 5 8 ), is Manager of Syste ms and Procedures, Vu lca n
Materials Co ., Birmin gha m, Ala. Mr. Griffin received his
B.S. de g re e fro m the University o f Al a b a m a . He is a previous contributor to MANAGEMENT ACCOUNTING.
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partment must deliver an additional
$5,000 in sales to provide enough gross
profit to offset the annual cost of this
lapse in communications. Who is responsible for breaking the continuity of
this nominal but steady drain on profits?
Necessity Versus Reality
When more than one person or more
than one department are involved, the
expectation of benefits from unorganized systems work considerably diminishes or perhaps disappears altogether.
At the other extreme, the expectation
of benefits from the organized efforts of
the corporate systems staff is too often
left to chance because this group realistically cannot be expected to cover
every phase of systems work throughout
a company.
It therefore seems obviously desirable
to have the organized systems approach
not only at the corporate level but also
below it at, for the sake of simplicity,
what we shall call the divisional or
plant level. We can quickly dismiss any
speculation about organized systems
work below the corporate level of giant
corporations because their divisions or
plants usually have analysts specializing
in both electronic data processing systems and administrative systems. In the
case of small or medium size companies,
however, two obstacles arise:
Management is often reluctant to
employ systems specialists at the divisional or plant level. There are
several legitimate reasons for this
policy:
a. After the initial cycle of projects,
the systems workload could diminish to a point where a full time activity could not be justified.
b. Even if full -time attention merits
consideration, management is subject to budgetary and economic
presures and must be tough -minded about incurring new administrative expense. Besides, there is
no tangible assurance that a systems staff pays for itself.
c. Divisional or plant management
may expect the corporate systems
APRIL 1967

staff to fulfill the local needs even
if a waiting period is required.
2. Fitting the systems function into the
organizational structure can be difficult at the divisional or plant level.
With the high degree of specialization in each of the various departments and with the systems function
serving all of these masters, there is
no rule of thumb for assigning the
responsibility. Also, once assigned to
one of these areas, the manpower
may be gradually absorbed into the
major function while the systems
function continues to exist in name
only.
An alternative solution is to assign
the systems function directly to the
top man, the division president or
general manager of the plant. This
possibility is not without its pitfalls,
however, because the president could
be a product of the departmental
ranks who lacks the objectivity or
background for managing the systems
function. Moreover, as a general rule,
the top man is already burdened
with enough responsibility without
adding the management of systems.
The Challenge to Pursue Responsibility
With these impediments, the organized sytems function at the divisional
or plant level may never get beyond the
stage of being collectively desired but
individually ignored by the departments
it would serve. This statement is principally an economic fact of life and not
a criticism of reasons for following this
course.
Who, then, will take the initiative and
assume responsibility for some degree
of organized systems work under these
conditions? The operations executive?
The sales manager? The chief engineer?
The purchasing agent? The accounting
manager?
Although the operations, sales, engineering and purchasing departments
have much to gain through organized
systems work, each is usually too functionally specialized to qualify for shouldering the overall systems responsibility.
Does this leave the accounting depart15

ment to be the logical choice by process
of elimination? The accounting department is a logical choice but not merely
by process of elimination. Although
there is also a considerable degree of
specialization in this area, the accounting organization has several attributes
which make it a good location for the
systems function:
1. Its manager is usually more systems
oriented than other managers.
2. It has more exposure to the overall
operations of the company.
3. It is more likely to have a person
with the essential qualifications for
systems work.
4. It has ready access to much of the
data required for systems work.
5. It usually has people with more
knowledge about data processing
equipment and automation devices.
6. It is more cost and control conscious
than any other department.
7. It is, or certainly should be, a service
organization which is experienced in
dealing with a multiplicity of departments and people.
While there may be wholesale acceptance of this reasoning that the
accounting organization has inherent
qualifications for systems work, the
readiness of the accountant to accept
this responsibility is debatable. The
typical accounting manager is no different from other managers; he is striving
to produce expected results which always seem to barely exceed the manpower allotment for attaining them. He
is aware of the need for an organized
system effort; he realizes that if he does
not assume the responsibiity no one
else will; and, yet, he can see no way
for his already burdened staff to add a
new workload.
There is no pat answer to this predicament. However, the purpose of this
article is to explore several possibilities,
even if all are immediately unattainable,
and to encourage accounting management to have a plan of progression
toward the desired degree of systems
work at the divisional or plant level.
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The Master Plan
If the accounting manager is serious
about accepting the systems responsibility, he should begin by outlining the
ideal systems program which is within
the realm of possibility for his division
or plant. This ideal program may be
completely out of reach in view of existing circumstances such as budgetary
limitations, qualified personnel, etc.;
however, it most important to establish
this goal anyway because it provides
the roadmap which gives the systems
effort a sense of direction.
After setting the goal, the manager's
next step should be to determine, step
by step, just how far he must retreat
from the ideal program until he reaches
a point where an organized systems
effort is currently feasible. He may find
himself completely at the other end of
the pyramid with no immediate capability of implementing a program.
Through this exploration, however, he
at least knows what his initial move
should be when the opportunity presents itself. In fact, this is the purpose
of the "gradual retreat concept —the
manager always has a projection of
what his next move should be to accelerate the systems effort.
Exhibit 1 gives an illustration of a
program to be administered by a divisional or plant accounting manager.
Obviously, the corporate systems strategy must be taken into consideration in
the development of a divisional or plant
program of this type. Otherwise, there
will be conflicts with standard company
practices and needless duplication of
effort.
Optimum Effort
The program itemized under this
heading (see Exhibit 1) warrants additional comment.
Documentation. Written policies and
procedures in an organized manual
form minimize communications problems, ease the burden of employee turnover and provide the foundation for
further systems development.
MANAGEMENT ACCOUNTING

APLANNEDSYSTEMSPROGRAMTOBEADMINISTERED
BY ADIVISIONAL ORPLANT ACCOUNTING MANAGER
DEGREE
OFEFFORT

COMPROMISEEFFORT

TOKENEFFORT

Procedures Manual
Policy Manual
Systems Surveys
Forms Design
Forms Control
Records Management
Work Simplification
Work Measurement
Review Of Procedures
For Compliance And
Updating
Organizational Charts
Job Outlines
Feasibility Studies —
EDP Office
Equipment
Equipment Utilization
Studies
Office Layouts

Procedures Manual
Policy Manual
Systems Surveys
Forms Design
Forms Control
Records Management
Work Simplification
Work Measurement

Documentation of
Procedures
Survey Of Forms
Survey Of Reports

Full time systems
specialists. First
preference, develop a
qualified employee
from within the
company. Otherwise,
hire an experienced
analyst from outside.

Dual role employee
who permanently
devotes approximately
50% of time to
systems and 50% to
accounting. Most
likely prospects are
assistant manager,
chief accountant, data
processing supervisor
or other accounting
section supervisors.

Decentralize documentation of procedures
to make section
supervisors through out division or plant
responsible for their
own procedures. Edit
their work. Delegate
survey assignments to
various employees at
opportune times.

Call on corporate
staff as a consulting
service, to handle
complex projects or
to share workload on
normal projects with
critical deadlines.

Call on corporate
staff for same reasons
as on optimum effort
plus remainder of
optimum program not
included above.

Heavily dependent on
corporate staff, even
to extent of reviewing
token program work,
particularly editing of
procedures.

&

SYSTEMS
PROGRAM

OPTIMUMEFFORT

MANPOWER

RELIANCE
ON
CORPORATE
SYSTEMS
STAFF

EXHIBIT 1

Surveys. If given the choice of handling only one aspect of systems work,
many systems analysts would select the
systems survey as the most beneficial.
A systems survey consists of a thorough
analysis of the complete cycle of the
present system and creative effort to
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make improvements throughout. For
example, a systems survey of the accounts payable function would encompass the study of the organization,
forms, equipment, procedures and work
techniques used in the accounts payable
function plus the crossing of depart17

mental boundaries to study related
phases of the purchasing and receiving
functions.
Forms. There is a greater need for
proficiency in forms design and control
than most people realize. Substantial
amounts of money are wasted by companies which have no capacity to police
forms for duplications, unnecessary
quality, awkward size, lack of standardization and poor design. The simple
matter of arranging data on forms to
coincide with keypunching layouts can
make a significant contribution to efficiency and, yet, is chronically overlooked.
Records. In one company, the accounting department distributed an
extremely bulky set of operating cost
statements to twenty members of management each month. Although 60% of
the recipients were located within shouting distance of each other, a survey
disclosed that each was maintaining his
own file of t he complete set of statements, some covering five or six years.
Considered as a whole, the equivalent
of two filing cabinets were required. A
central file arrangement plus a well
defined retention schedule would prevent such wasteful practices.
Work Studies. Work simplification is
systems survey work on a smaller scale,
taking one facet of a function and
analyzing it for improvement. For example, the typing of purchase orders
could be examined without covering the
entire purchasing function.
Work measurement is the comparison
of actual output to established clerical
standards. In the proposed program,
the systems analyst would probably bear
the responsibility for setting standards
as well as measuring output against
them.
Review of Procedures. Issuing a procedure is merely an interim achievement. Unless there is follow -up to see
that it is being observed and follow -up
to update it for changes, the systems
program is incomplete.
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Organizational Charts and lob Outlines. The fixation of basic responsibilities and chains of command is an essential ingredient of a n optimum systems
program. In the absence of such documentation, it is often surprising to
compare the separate versions of what
an employee's job consists of as related,
first, by the employee and, then, by his
superior.
Feasibility and Utilization Studies.
Making a decision to acquire administrative equipment is no longer the
simple task it used to be. There have
been phenomenal advances not only in
electronic data processing equipment
but also in copying, filing, microfilming,
communications and other types of
office equipment. It is also necessary to
look beyond conventional methods of
acquiring equipment. To this already
complex environment, add the sudden
emergence of many new suppliers who
merit consideration if true objectivity
is to prevail.
Dependence on generally predictable
feasibility studies by suppliers is significantly reduced through the development of internal capabilities of investigation.
Just as it is necessary to follow up
on published procedures, there is a need
to follow up on the utilization of equipment after it is acquired. The systems
function can logically conduct these
studies.
Office Layouts. The optimum systems
program would include this service;
however, this is the most expendable
item on the program.
Compromise Effort
Most of the divisional or plant organizations to which this article applies
fit into the "Compromise Effort" category. While management may not be
sold on the "Optimum Effort," it will
usually be receptive to having someone
assume the role of systems analyst in
addition to other established duties.
Once a fixed portion of someone's time
is committed to this function, however,
MANAGEMENTACCOUNTING

it will gra du a lly de te r io r a t e unless the
a c c o u nt i n g m a n a g e r a n d the a ssigned
person exercise self - discipline.
I n Ex hi bi t 1, the pr o p ose d " C o m pr o mi se Effo r t " co v er s the first eight
it em s fo u n d o n the " O p t i m u m Effo r t "
list. T h e re m a i n in g ite ms o n the optim u m p r o g r a m a r e no t necessa rily sa cri fi c e d b u t t he y m u st b e r e le g a t e d t o t h e
position of d e p e n d e n c e o n he lp fr o m
the c o r p o r a t e sta ff, ou tside co nsu lt a nt s
or su pp li e rs.
To ke n Effo rt
M a n y d i v i si o n s a n d p l a n t s a r e u n a b l e
to a fford a n y t h i n g resem bli ng ev en the
c o m p r o m i se p r o g r a m . F o r t h e s e or g a n iza t ions st r on g co n si d er a ti o n sh ou ld be
given to so m e de gr ee o f o r g a n i z e d syste ms e ffo rt , ho we v e r mo d est . T h e thr ee
items sh o wn u n d e r " T o k e n Effo r t " in
Ex hi bi t I c a n b e h a n d l e d a s fo l l o ws:
1. Documen tation of Procedures. Responsibility for documenta tion of
their own procedures Should be delega ted to section su pervisors throu ghou t the orga niza tion.
2. Survey of Forms. Orga nize a " F o r m
of the Month" a pproa ch. Ha ve someone armed with the word "Why ?"
follow the prepara tion, distribu tion,
use a nd disposition of a multiple part
form from its point of origin to its
resting place in the files. This du ty
cou ld be rota ted a mong sele cted employees. T he resu lts a re gu a ranted to
be su rprising a nd beneficial.
3. Survey of Reports. Use th e mo nt hl y
forms survey a pproa ch or periodica lly atta ch a simple questionnaire to
copies of reports in order that recipients ma y confirm their u se of the
report. Some ma na gers have used
the approa ch of a bru p tly ceasing to
distribu te a report in hopes of t ra pping the recipient into a dmission tha t
it wa s not m issed. T his pra ctice ma y
produ ce results but is not advisable
if a good tru stworthy systems climate
is to be perpetua ted.
Re c o mme nde d Ap pr o ac h
Up o n d ec i d i n g t o p u r su e a n o r g a n i z e d
sy st em s pr o g r a m , wh a t sh o u l d the a cco u n ti n g ma n a g e r do ? T h e follo wing
sev en -p oin t cou rse i s su g ge ste d:
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1. Go to the corpora te systems ma na ger
for assistance, particularly in the
development of a n optimu m progra m
for the divisio n or pla nt.
2. Ta ke inventory of the divisional or
pla nt ma npower a nd resou rces which
ca n be de vot ed to the pr ogr a m. T h is
ma y involve taking the calcu lated
risk of shifting or discontinu i ng certa in du ties of the depa rtment. It ma y
also requ ire a systems survey of t h e
accounting depa rtment itself as a
starting point to ma k e ma npower
available. Be realistic and recognize
limitations. D o not get in over you r
head.
3. Retreat from the optimu m progra m
to the point of a currently feasible
systems function.
4. G o to the principal officer of the
division or plant and carefully expla in the complete plan. T his is one
of the most importa nt steps in the
plan —to get top ma na gement's approval. T he annou ncement of the
progra m by t he division president or
plant general ma nager establishes the
necessary systems environment and
pa ves the wa y for the crossing of depa rtmental bounda ries to achieve
overall objectives.
5. Select the right ma n for the job, even
if it takes a long time. Call on the
corporate systems ma na ger to interview prospects a nd to give a dvice on
this subject. T he primary qualifications for systems work are (a ) analytical talent, (b ) ability to commu ni ca te in both spe ech a nd writ ing
and (c) ability to sell recommenda tions.
6. Be pa tien t wit h th e pr ogra m . Do not
expect an immediate return on investment or a precise adherence to
dea dlines. Systems work requ ires
time for research and crea tive
thou ght. Its effectiveness can be su bsta ntia lly redu ced if a consta nt sense
of u rgency is a llowed to dominate its
efforts.
7. Perpetu ate an interest in systems
work throughout the division or
plant. When a project accomplishes
a substantial savings, let the orga nization know about it. Circulate
interesting systems articles or periodicals to key personnel.
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Summary
Systems work below the corporate
level is too often totally dependent upon
the two extremes of treatment, the unorganized efforts of individual employees
or the organized but thinly deployed
services of a corporate systems staff.
The lack of organized systems effort between these extremes is usually attributed to economic reasons and /or to the
difficulty in placing responsibility for
the function on divisional or plant managers.
The management accountant should

step into this void and pursue an organized systems program as further evidence of his ability to render a complete
management service which far transcends the once prevalent boundaries of
historical bookkeeping. The program
may require a modest beginning with
progress based strictly on proven results. With a carefully conceived plan
and the inherent qualifications for systems work, however, the management
accountant and his department can reveal an often unexpected source of profit
contribution.

Forms Control
By Ch a r l e s W. P a t mor e *
OF T HE
LARGEST untapped
sources of savings in modern
business is in the area of forms control.
Achieving good overall controls in a
going concern, however, can be a mountainous undertaking.
A few years ago, our company felt it
was desirable that we look into forms
control. Each division within the organization had some elements of forms
control in effect, to a greater or lesser
degree (probably to a lesser), but it was
obvious that a total, centralized effort
would be necessary to gain the full
benefit of a good forms control program.
Accordingly, we arranged with an
outside organization to make a forms
usage survey, and with ou r CP A fi rm
to prepare an estimate of the annual
cost of forms used, and of their warehousing and distribution. These estimated costs, when compared with
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proposals made by the outside forms
specialists, became the basis for our
decision to embark on a forms control
program. This article deals with the
cost controls instituted as part of the
program.
Accounting
In order to maintain accounting controls over forms costs, we established
two overhead accounts; the first representing the cost of forms used and the
cost of their control and distribution,
and the second representing the value
of company -owned forms purchased but
unused (thus representing an inventory
control account). Once a year, a physical inventory is taken and the resulting
inventory is reconciled to the control
account for company -owned material.
When requisitions are filled, an EDP
card is punched from each requisition
showing the division, cost center, form
number and the quantity ordered. These
become input to data processing and are
priced from a price deck showing the
average cost of each form in inventory.
The price deck for the forms provided
MANAGEMENTACCOUNTING

is

by the forms specialists is created from
the manufacturing cost records of t he
latter. Similarly, when we purchase
specialty forms from outside vendors, a
record is maintained of the total cost,
including the transportation charges,
sales tax, plate charges, etc. This combination of costs is then forwarded to
data processing, with the quantity involved, and a net price is established.
Therefore, when requisitions are filled
they can all be priced out regardless of
the source of the forms. The effect of
this system that the requisitioners need
not worry about the source of the form;
they can look to one central place for
forms and can be properly charged for
the items they order.
At the end of each month, all of the
requisitions filled in that month are
listed by division, showing the cost center, the form number, the requisition
number, the total quantity ordered and
the total price for each form. This
listing shows separately the forms supplied by the forms specialists and the
specialty forms previously purchased
by the company.
A monthly invoice is then provided
each division, supported by the listing
of the forms requisitioned and accompanied by the original requisitions,
since the forms provided by our outside
forms specialists remain their property
until they are requisitioned.
There are certain costs of a group
nature which are not a part of the
unit cost of the forms, but which are
allocated and billed monthly to us and
other clients, in total, by the forms
specialists. Some of these costs such as
warehouse space and utilities cost are
allocated to us on a square footage basis
in accordance with the amount of space
occupied by our forms in the warehouse,
compared to those of oth er clients of
the forms specialists. Certain other costs
such as receiving, delivery expense and
packaging are allocated to us in accordance with the number of line items
requisitioned each month, in relation to
to other clients. In addition, there are
APRIL 1967

other costs of a "package" nature which
are considered to vary with the more
direct costs. Examples of these are
administrative expenses, preliminary
forms design costs, cost of maintenance
and use of functional files, special
analyses, etc. As a result, some of these
overhead costs are allocated to us, and
billed on the basis of the direct manufacturing costs of the forms requisitioned. It has been necessary, of course,
for us to establish an equitable means
of distributing these costs among our
divisions and then within divisions on
a cost center basis.
Cost Control and Evaluation
Each month, the forms specialists
company provides us with statistics,
by division, showing the inventory at
the beginning of the month, forms
added, consolidated or eliminated, new
or redesigned forms and the amount of
square footage of space occupied by our
forms in two different geographical locations. These statistics give us indices
of the volume of activity and the extent
of success we are having in keeping
our forms reduced to a minimum.
In addition, each month we review
forms which are eliminated or changed,
to determine the respective cost savings.
These savings include the cost of the
form (paper, printing, composition,
etc.) and also the savings inherent in
the use of the form.
When forms are to be printed by
the forms specialty company, they do
so on an economic print quantity basis,
unless they are instructed to produce a
limited or specific quantity. This economic print quantity recognizes the cost
of the investment, the estimated annual
usage, the cost of storage and other
pertinent factors.
Any time a user of a form finds that
it is becoming inadequate for the need
and a change is indicated, he notifies our
forms control people. They, in turn,
issue a disposition notice which is placed
in the forms specialists file so when the
form is ready for reprint it can be re21

designed. In this way, we keep our
obsolete forms to a minimum.
General
It is recognized that merely looking
at the absolute dollars related to the
forms cost or the absolute number of
forms in use can be misleading as to
whether good control is being maintained. In a growing organization such
as ours, even though forms costs and
numbers of forms might increase, our
forms might still be well controlled even
though the increase might indicate
otherwise. Therefore, we maintain trend
lines, by division, on forms costs in
relation to division billings and in relation to the number of employees.
Generally speaking, we feel forms costs
vary with these two indices. These trend
lines have indicated a gratifying drop
in forms costs for our organization.
Each quarter a special report is addressed to each division head and other
selected individuals in each division,
stating what their forms costs have been,
what their trend lines show, pointing up
any problem areas and making any
pertinent suggestions. In addition to this,
of course, the monthly invoices for
forms costs and services are reviewed,
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and the costs by form requisition are
spot- checked to determine that pricing
is being done properly.
Our annual inventory of company owned forms in the warehouse has also
indicated that our forms and forms cost
are being handled properly, on our
books, in the warehouse and in the data
processing system. Finally, we periodically conduct an audit of the books of
our forms specialists to determine that
costs are being properly calculated, to
see that costs are properly allocated to
us compared with those allocated to
other clients, and to see that costs are
properly billed to us. We feel these
control points assure us of the continuing validity and propriety of our
forms costs.
Our experience over the last four
years indicates to us that we made the
right decision to enter into a program
of this kind. In addition to the appreciable savings obtained through the program, we definitely feel there are
additional savings which, though intangible and difficult to identify and measure, may well be as sizable as those we
can identify; since the major costs we
try to minimize are the costs of using
the forms and manipulating the data.
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Reports Control —
A Useful Cost Reduction Tool
By W a dd y L. Th oml e y*
A V E R A G E R E P O R T has the highest
cost per copy of any written document in the office. Many factors enter
into a report's preparation cost, such as,
record maintenance, compilation of
work sheets, typing, proofreading, reproduction, distribution and filing. Also,
after a report has been around a while
the distribution list has a way of expanding and when this occurs to the
point that distribution is excessive, the
cost of review by recipients becomes
another important cost factor.
The need for a reports control program becomes evident in most organizations after a few years of operation. By
then, there is usually the need for some
segment of the organization to review
the cost of preparation and to be responsible for essentiality, clearness of
content, proper distribution and the
overall usefulness of all reports. A complete system for management control
should be established including provisions for controlling new and /or revised
reports after the program becomes
operative.
Such a program should have the following five basic aims:
1. Establish a definite need for each report and determine that its use actually warrants the effort and cost expended.
2. Reduce the reproduction and distribution of reports to an absolute
minimum based on the "need to
know."
3. Determine the best possible format
and reproduction methods for the
type of report involved and the quantities to be distributed.
4. Combine reports which carry duplicate information.
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5. Establish plans for a review follow up at periodic intervals to determine
continued need.
Program Development
Once the decision is reached to adopt
a reports control program, the initial
step toward development is to announce
the program to the entire organization
by written memorandum. This memorandum should originate from individuals having the status of vice president,
general manager, controller, etc. The
purpose of the program should be stated
and responsibility for reviewing reports
should be assigned.
The memorandum should also contain instructions to forward, by a certain date, two copies of each report
being prepared to the reviewing location
with a completed report information
form attached. This form should provide
for the following data: report title,
prepared by, required by, purpose, distribution (including the number of
copies), remarks. Sufficient quantities of
this form should accompany the memorandum to all departments. Final instructions should require the forwarding
of reports initiated while the program
is being installed with any deletions
during that period also being reported.
When all reports have been gathered,
the individuals responsible for review
should group them by functions and
originators. Review dates should then
be established with the appropriate department head or his delegated representative. Bear in mind that it may be
necessary to schedule more than one
review date with some departments
dependent upon the number of reports
being submitted.
As each report is reviewed, a detail
report questionnaire should be com29

pleted jointly by the reviewing individual and a departmental representative.
Many questionable internal reports may
be discontinued as soon as the department head sees the annual cost of
preparation. However, reports going
outside the department cannot be
eliminated at this point as each recipient must be contacted for essentiality.
Reports found to be essential should be
examined carefully to ensure clarity,
proper format, and to determine if too
much or too little information is being
reported.
If review reveals that two or more
departments are reporting duplicate
information, each department should be
consulted and recommendations submitted for correction. It may be possible
to eliminate some issues by revising the
distribution list. If this is impractical,
a change in format may be the solution.
Review with recipients is also necessary if distribution lists are to be established on a "need to know" basis.
Although personal contact is always
preferable for accomplishing this phase
of the program, favorable results may be
obtained by attaching a simple questionnaire to each report and forwarding
them to each recipient. If this technique
is used, the questionnaire should ask
if the report is still needed, can the
frequency of issue be changed, and most
important, how is the information being
used?
After review has been accomplished
and new distribution lists compiled,
essential reports should be numbered
for future control reference. A good
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numbering system will identify the
originator, establish the functional
category of each report and determine
in numerical sequence how many reports have been issued in each category
by each originator.
The final step in development of the
program is to prepare individual history
file folders for each report found to be
essential. These folders should contain
a cop y of t h e report and all pertinent
information developed during the initial
review. Due to constant changes in reporting requirements, report history
folders, especially distribution lists contained therein, should be carefully
screened at least once annually by the
location responsible for reports control
in conjunction with the issuing department.
Program Implementation
Management support is just as important in implementing the program
as it is for program development. This
support should be in the form of a
written management procedure; when
it is possible to originate new reports
without proper authorization, the need
for another major review will exist in a
very short time.
Effectiveness of the program will depend upon its acceptance by the entire
organization. Therefore, complete support from top management is vital if
maximum efficiency is to be obtained.
As previously indicated, this support
should be evidenced by written communication that leaves no doubt as to management's interest in the program.
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Risk Income and Alternative Income Concepts
By W ILLI AM L. F URLONG
cCOUNTANTs have the responsibility

for developing yardsticks that will
measure business performance in a manner which will encourage an appropriate
balance between short -run and long -run
objectives of the business enterprise as
well as provide information on alternative courses of action in understandable
terms.
The ratios commonly used in evaluating performance, if considered singly,
can be misleading. Besides, they do not
provide sufficient information on alternative uses of the capital invested.
Net income of a publicly held corporation can be viewed as representing
two distinct segments. The first segment
might have been earned without risk by
the stockholders ( "safe" return). The
second segment is risk income, or that
amount that venture capital should earn
in addition to the former segment of
income, if a firm is to attract needed
capital. Perhaps the first evidence of a
stabilized industry with no need for
rapid expansion is when the risk income
is minimal (excluding government regulated businesses).
This last concept can be used to great
advantage in a business firm with many

divisions and departments producing a
multitude of products, where investment
decisions must be made by management
as to the optimal use of its resources.
That is, risk income should be one of
the primary measurements.
In addition to isolating the risk income, the income statement prepared
for management should show an alternative income, arrived at by subtracting
net alternative cost from risk income.
The net alternative cost is the difference
between the income that was foregone
by continuing operations of a particular
division or department of the business
enterprise and a safe return on the book
investment. The income foregone is
determined by multiplying the current
market value of the business by the rate
of return on a safe investment.
In over -all economic terms, if businesses fail to utilize such a concept, the
economy may be sustaining a loss in
under - utilization of resources through
poor allocation. Both risk income and
alternative income can be calculated for
the business as a whole or for any given
segment of the business.
In our discussion of risk income (or
loss) and alternative income (or loss)
several hypothetical examples will be
used. Some underlying assumptions that
must be made are that management desires to optimize profits, that manage-
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ment uses financial statement ratios to
appraise performance, and that the business is a decentralized organization producing several products. Of course, in
using any quantitative data good judgment should never be supplanted but
should be reinforced with well thought
out means of measuring performance.
Inadequacy of Ratio Analysis
In the following example it is assumed
that a compa ny has three departments
which produce different products and
which are in no way complementary.
That is, the sales of one department do
not affect the sale of any other department.

B
C

100,000
200,000
$350,000

Return on
investment

Risk
income*

10,000
125,000
200,000
$335,000

5%
10%
10%

25%
8%
10%

2,000
3,750
10,000
$15,750

8,000
125,000
200,000
$333,000

8%
10 %
10%

25%
8%
10%

1,600
3,750
10,000
$15,350

10,000
50,000
200,000
$260,000

5%
10%
10%

25%
10%
10%

10,000
125,000
600,000
$735,000

5%
10%
10%

25%
8%
5%

2,500
10,000
20,000
$32,500

2,000
10,000
20,000
$32,000

$

Investment

$

Net income
to sales

Net
income
$

$

1965
Departments Sales
50,000
A

In Case 1, management is judging the
performance of Department A on the
basis of improvement in the percentage
of net income to sales and on the basis
of comparison with other departments
of the business. In Case 2, management
is judging the performance of Department B on the basis of improvement in
return on investment percentage and on
the basis of comparison with other departments of t he business. In Case 3,
total dollar profit is used as a basis for
measuring performance of Department
C. In all the examples exaggeration has
been employed in the development of
the figures for illustrative purposes:

$

$

25,000
100,000
200,000
$325,000
$

A
B
C

$

1966-Ca s e I

$

$

$
$

2,500
10,000
30,000
$42,500

2,000
2,500
10,000
$14,500

$

1966 -Case 3
A
50,000
100,000
B
C
300,000
$450,000

$

2,500
5,000
20,000
$27,500

$

50,000
50,000
200,000
$300,000

$

A
B
C

$

1966 -Case 2

2,000
3,750
0
5,750

"R i s k I n co me i s c al cu l a t e d by mu l t i p l yi n g t h e 5 % obt a i nab l e s afe re t urn ( fo r e xa mpl e , on ce r tificates of de posi t ) by the book inve st me nt an d subt ra ct i ng this am o un t fr om the bo ok net
income .

In Case 1, Department A was able to
increase the percentage of ne t in come
to sales from 5% to 8 % by retrenchment of business activity which resulted
in a reduction of net income (from $2,500 to $2,000) for Department A that
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had the highest return on investment
( 2 5 % ) . This illustrates one weakness
of reliance on a single ratio.
In Case 2, return on investment in
Department B was increased from 8%
to 10% by reducing investment from
MANAGEMENTACCOUNTING

$125,000 to $50,000. The decrease in
sales and net income from $100,000 to
$50,000 and $10,000 to $5,000 respectively, could have been due to some combination of reduced operating capacity,
stringent inventory economies, or overly
conservative credit and collection policies. However, improvement in return on
investment by reducing investment may
not be in the best interests of the company in the long run. A company can lose
its dollar LIFO base for a considerable
amount of its inventory by too stringent
economies. A company with a very favorable price base can experience an
unfavorable cash outlay for taxes if this
LIFO base is lost and still have to replace the depleted inventory if production increases early in the next accounting period, resulting in an additional
cash outlay.
In the example, Department B was
attempting to improve the return on investment. If it is assumed that Department B already had a high return on
investment and that return on investment was the key measurement, how
might this affect the company? It seems
that the department managers would
react very cautiously to any expansion
plans or introduction of new products
which would entail additional investment that might lower the present return
on investment. Most new products do
not produce income in their introductory stages.
In Case 3, it appears that Department
C has improved because it was able to
increase net income from $20,000 to
$30,000. However, to achieve this, investment had to be tripled (from $200,000 to $600,000), which resulted in a
decrease in return on investment from
10% to 5 %. The use of net income as
the sole basis of measurement ignores
the related increase in investment required to produce a larger net income
figure.
Although Department C decided to
increase investment and sales as a
method of increasing net income, decreasing costs could have had the same
APRIL 1967

effect. If costs of a planned nature, e.g.,
research and development, institutional
advertising and preventive plant maintenance, had been deferred or slashed
for the succeeding period, it is probable
that profits could have been increased
without affecting sales drastically in the
next period. Such cost cutting measures
might be profitable in the short run, but
the company would be at a disadvantage
in the long run unless all other companies in the industry followed the same
policy, which is an unlikely assumption.
The discussion above of the three departments using different measurement
criteria brings out the following salient
features. First, in each instance the
measurement used for evaluation shows
an improvement that may not fulfill the
long -run objectives of the company.
Second, at least two measurement criteria must be reviewed in order to determine if an improvement in one is best
for the company. Third, no single ratio
change emphasizes the relationship of
investment to the amount of the net
income. Fourth, no single conventional
measurement lends itself to balancing
the short -run objectives against the
more important long -run objectives. In
other words, some ratios focus attention
on current costs and expenses and current size of investment (composition,
i.e., receivables, inventories and equipment) as they affect the evaluation of
management performance, without emphasis on the long -run objectives of the
company.
Risk Income Considered
For illustrative purposes 5% has been
used to compute the amounts of "Risk
Income" in the last column of the table
above. It is recognized that this rate
would vary with time and general economic conditions.
In all the examples, risk income reflects very vividly the relationship between net income and the investment
account. In Case 1, Department A's
risk income decreased $400 (from $2,000 to $1,600), even though the ratio
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of net income to sales increased 3 %.
In Case 2, Department B experienced
a decrease in risk income of $1,250
(from $3,750 to $2,500) in spite of a
2% increase in return on investment.
In Case 3, net income of Department
C increased $10,000, but risk income
decreased $10,000 (from $10,000 to
zero).
By incorporating the concept of risk
income, the company could emphasize
a balance between improvement of return on investment and increase in net
income. The only exception is where
costs of a planned nature are curtailed
in the short run to show a temporary
improvement in net income (and thus
an improvement in risk income), which
would be detrimental to long -run net
income. The level of planned costs (research, preventive maintenance, etc.)
always has to be controlled by budgeting and comparing current expenditures
with prior periods to ensure that long run profits are not being short - changed
for temporary ones.
With the exception noted, risk income
would serve as a single measurement
device for comparing departments and
more nearly optimize allocation of resources of the firm. In addition, it would
be beneficial to the stockholders who in

advancing venture capital should expect
to earn at least the safe return before
management commences to earn a bonus for their efforts. It is the belief of
the writer that management bonuses, in
whatever form, should be based only
on the amou nt of risk income earned.
If no risk income is earned, then no
bonuses.
Alternative Income Illustrated

Alternative income was defined as the
excess of risk income over net alternative cost. A loss would occur when
there was no excess.
It must be remembered that the safe
investment rate is determined from the
viewpoint of the stockholders and is not
necessarily the rate at which the corporation could borrow money. Although
it is not within the scope of this article
to discuss the determination of market
value of a department of a business, the
writer recognizes the difficulties of this
task. Even if estimates of market value
are used, the computation of alternative
income or loss should focus management's attention on alternative uses of
the funds invested in the business. The
following hypothetical example will illustrate this concept:

Department A

Net income
Less: Safe return on book investment
Risk income (loss)
Less: Net alternative cost (Note 1)
Alternative income (loss)
Note 1
Net alternative cost computation:
Market value
Current safe rate of return
Alternative cost
Less: Safe return on book investment
Net alternative cost
In the illustration above, alternative
cost is reduced by the amount previously deducted from net income to arrive
at risk income. The result is net alternative cost.
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$10,000
5,000
S 5,000
10,000
(S 5,000)

$300,000
.05
S 15,000
5,000
S 10,000

Alternative income (loss) could be
arrived at by starting with net income
of $10,000 and deducting alternative cost
of $15,000 to arrive at the alternative
loss of $5,000. However, the illustrated
MANAGEMENTACCOUNTING

method focuses attention on the premise
that if a business is unable to attain on
any particular segment of the business a
suitable level of risk income commensurate with the risk in the industry, the
sale of that segment of the business
should be considered. Risk income
should in the long run be sufficient to
offset net alternative cost if the firm is
to optimize profits.
A company earning only a portion of
net alternative cost is operating below
the optimum level in the short run but
since net alternative cost is a function
of market value for the respective departments, it is conceivable that a department would never attain zero alternative income as the long run is only
a series of short runs. If the department
is successful, the market value could
continue to rise and net alternative cost
would never be completely offset by
risk income. Thus the magnitude and
direction of changes over time of t he
alternative loss would become the most
important measurement for evaluating
long -run performance.
It is recognized that investment com-

mitted to a particular segment of the
business may have to be considered as
sunk and not readily liquid. Nevertheless, the concept of alternative income
as a goal for a department to strive toward and, once reached, to improve
upon, has merit.
In the foregoing illustration it was
assumed that the market value was in
excess of the book value. As we know,
this is not always so. The question then
arises whether net alternative cost could
be a negative figure.
Mathematically the figure could be
negative, but since management should
be striving to improve market value for
the benefit of the stockholders, a negative net alternative cost that results from
a market value that is less than book
value (and that would thus produce an
alternative income) would defeat the
purpose of such a measurement. For
example, using the figures in the previous illustration for the company, except
for the market value which is assumed
to be $50,000 instead of $300,000, the
partial statement would appear as follows:

Department A

Net income
Less: Safe return on book investment
Risk income (loss)
Less: Net alternative cost
Alternative income (loss)
Summary
The traditional measurements of return on investment, percentage of income to sales, and net income increases
or decreases, when used alone, can mislead management by emphasizing short run objectives. By utilizing the concepts
of risk income and alternative income,
accountants can focus management's
attention on the balancing of short-run
and long -run objectives.
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$10,000
5,000
$ 5,000
(2,500)
$7,500
These concepts can help management
determine the best allocation of resources, both among departments and
between the business as a whole and
other alternative investments. Although
the single proprietor was not considered
in this article, the concepts may be employed as a guide to whether a business
should be continued or whether it should
be liquidated and other investments
sought by its owner.
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Formula Elements of Incentive Contracts
By JOHN J. ROWLANDS
Procurement
Regulations (ASPR) sets forth two
basic types of contracts providing for
cost incentives —the fixed price incentive
(F PI) and the cost plus incentive fee
(CP IF ) . T h e F P I contract has a fixed
ceiling price, an unlimited range of cost
sharing and is settled by negotiation of
a final price after completion of the
contract. The CPIF contract has no ceiling price, the range of cost sharing is
limited by a minimum and maximum
fee, and is settled by vouchering all
costs. However, the incentive formula is
similar in both types of contracts and an
understanding of the formula elements
is essential to the contractor's successful
operations.
For each of t he two basic incentive
contracts, the elements of the incentive
formulas are as follows:
HE ARMED SERVICES

FPI

Target cost
Target profit
Ceiling price
Sharing agreement

CPIF

Target cost
Target fee
Minimum fee
Maximum fee
Sharing agreement

The similar elements will be discussed
together while the elements unique to
one or the other will receive separate
treatment.

Target Cost
ASPR 3 -807 requires that either a
price or cost analysis be performed in
all negotiated procurements. For this
reason, it would behoove the contractor
to take care in estimating the target cost
and be sure that each element of cost
can be adequately supported.
The confidence in the negotiated target cost affects the negotiation of t he
remaining elements of the incentive formula. If the target cost is negotiated in
good faith ana the resulting figure is
mutually acceptable to both parties, it
sets the pace for smooth negotiation of
the remaining elements.
The greatest stumbling block in the
negotiation of target cost is the area of
contingent costs. This is most prevalent
in long -term contracts. Some of the most
common contingencies are increases in
the cost of labor and strikes by labor
unions.
ASPR 15 -205.7 allows contingencies
which are foreseeable within reasonable
limits of accuracy. However, it has been
my experience that the Government negotiator views contingencies with the attitude that "if I don't see it, I don't believe it." The Government will also
argue the fact that under CPIF arrangement the contractor will be reimbursed
for all costs anyway. This attitude de-
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feats the very idea of incentive contracting, since any rise in costs in the final
analysis over what had been negotiated
as target costs reduces the contractor's
profit. This attitude of viewing contingencies with a jaundiced eye leads, rather forces, the contractor to hide contingencies in other elements of cost.
Many times the contractor is requested to submit bids under both CPIF and
FPI conditions. Since target cost is an
element of the incentive formula under
both types of contracts, the question
a ri ses wh e t h e r o r not the ta rget cost

should be the same in both bids. This is
where the contingency factor really is
felt. In the CPIF contract the contractor
is protected by the absence of a ceiling
price. In the FPI contract the ceiling
price is the total amount the contractor

Cost element
Direct materials:
Purchased parts
Subcontracted items
Other materials
Engineering labor
Engineering overhead
Manufacturing labor
Manufacturing overhead
General & admin . expense
Target cost

can hope to recover and , for this reason,
he invariably increases his estimate of
target costs to cover himself against
contingencies.
Target Profit or Fee
The profit factor in incentive contracting is called profit in the FPI contract and fee in the CPIF contract.
For many years, a number of various
factors, based on ASPR 3 -808, were
considered in determining fee or profit.
Today the weighted guidelines approach
is used. T he f oll owin g example, taken

from the Department of Defense,
centive Contracting Guide, 1963, p.
illustrates the first step in using
weighted guidelines approach in the
gotiation of target profit or fee:

Amount
included in
target cost
$

4
15
I
20
20
14
15
11
$100

Range of
profit
1-4`,;

9 -15%
6�-9c� ',
5- 9 %,
4 -7 %
6-8%

Profit %
assigned

Dollar profit
assigned

2%
4c /,,
3%
13 %,
7� 0/

$ .08
.60
.03
2.60
1.40
.98
.75
.66

7%
7%
6 %,

_ _
$7.10

Base dollar profit
Base percentage profit

In19,
the
ne-

7.1%

As can readily be seen, the profit per- risk, 0 to +7 percent; (b) his record of
centage assigned is multiplied by the past performance, —2 to + 2 percent;
amount included in target cost to arrive and (c) other selected factors, —2 to +2
at the dollar profit assigned . The dollar percent. Two criteria that fall within the
profit assigned , when totaled, becomes category of " assumption of contract cost
the base dollar profit. The base dollar risk" are type of contract and reasonprofit divided by the target cost gives us ableness of cost estimates.
the base percentage profit, which leads
Under CP F F (cost -plus-fixed -fee)
us to the second step in negotiating tar- conditions, the only incentive the conget profit or fee by using the weighted
tractor had to do a reasonably good job
guidelines approach.
was the possibility of receiving addiThe second step consists of adjusting tional contracts. Here we see the conthe base percentage profit ( 7.1 % in the tractor's past performance directly afexample) by various amounts, either up fecting the percent of profit he is to
or down, depending upon (a) the con- receive. Past performance is judged on
tractor's assumption of contract cost the quality of the contractor's product,
APRIL 1967

31

and his ability to meet delivery dates
and keep actual costs within the limits
of his cost estimates or lower.
Particular care must be exercised in
those instances where the initial work
statement was materially changed after
the initial negotiation of estimated (target) costs. The increase or decrease in
the number or volume of deliverables,
shortening or lengthening of delivery periods, and increases or decreases in test
specifications must be considered in
comparing actual to estimated costs. For
self - protection, the contractor must keep
his files up to date in these areas and
bring these items to the attention of the
Government study team to make sure
they are not overlooked.
In concluding this discussion on target profit or fee, the writer wishes to
point out that, while earned profit on
these types of contracts is comprised of
two parts, (a) the target profit that is
negotiated at the outset and (b) the
profit gained or lost under the sharing
arrangement, the target profit in practically all cases is the greater portion and
is thus a very important element in the
negotiation of the incentive formula.
Ceiling Price
This element of the incentive formula
is native to the FPI contract and is the
reason that FPI contracts are more risky
than CP IF contracts. Because of the
ceiling price, the Government will always strive for an FPI contract, due to
the fact that any final price below the
ceiling price represents a savings to the
Government.
The ceiling price defines the contractor's risk point, which will be covered
under the section on sharing arrangements, and it limits the Government's
obligation to the contractor. The ceiling
price therefore becomes a crucial point
in the negotiation of an FPI contract.
The contractor sees the ceiling price as
his loss point and takes every step available to him to negotiate as high a ceiling
price as possible. The Government's
counteraction to this is to attempt to
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negotiate lower profit rates.
In practice the ceiling price acts as a
deterrent to the contractor more than an
incentive. It exerts a strong influence on
the contractor who is approaching an
overrun. However, for the contractor
who is operating within budget, the ceiling price is a non - operating part of the
incentive formula.
In the negotiation of ceiling price
there is little criteria available to tell
the negotiator how high the ceiling
should be. Few answers have as yet been
developed to answer this question. It is
a risk factor in the contract that compensates for the unknown. Both parties
realize that there are remote contingencies in every procurement, so we can
generalize by saying that the ceiling
price is necessary to cover these remote
contingencies.
Minimum and Maximum Fees
The minimum and maximum fees,
which apply only to CPIF contracts, define not only the range of fee which can
be earned, but also the range of operation of the sharing arrangement (to be
covered in detail in the section on sharing arrangements). ASPR 3 -405.4 establishes norms for the placing of minimum and maximum fees by stating that
they should not normally be reached until variations of at least 25% from target
cost have been reached. ASPR 3 -405.4
limits the maximum fee to 15% of the
estimated cost for R &D work, 6% of
the estimated cost for architectural or
engineering services related to public
works, and 10% of the estimated cost
for other contracts. There is no limit on
minimum fee. ASPR 3 -405.4 further
states that when a high maximum fee is
negotiated the contract will also provide
for a low minimum fee, which may be
zero, or in rare cases, a negative feet
Theoretically, the contractor has as
much chance to gain fee as h e h as to
lose fee. Because of this theoretical possibility, it has become common to place
the minimum and maximum fees equally
' Department of Defense, Incentive Contracting Guide, 1965, p. 24.
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distant from the target fee. However,
the establishing of the minimum and
maximum fees equidistant from the target fee does not necessarily lead to a
fair sharing arrangement. Consider a
contract where there is a good possibility of a 20% overrun but little chance
of an underrun in excess of 10 %. By
having the minimum and maximum fees
equidistant from the target fee, the entire formula is distorted.
The broader the range between maximum and minimum, the closer the CPIF
contract is to an FPI contract. For instance, a CP IF contract with a 15%
maximum fee and a —10% minimum
fee is essentially an FPI contract. On
the other hand a CPIF contract with a
maximum fee of 9% and a minimum fee
of 5% is little more than a CPFF contract with a new name.
The current trend in negotiating
minimum and maximum fees is that full

use of the fee spread as provided in
ASPR is not being made; negotiators
seem reluctant to move away from the
CPFF type of contract. But as negotiators become more sophisticated in the
use of CPIF contracts, the day is close
at hand when a real incentive will be
provided.
Sharing Arrangements
The sharing arrangement is the central element in the incentive formula. It
is used in both CPIF and FPI contracts
and is in effect throughout the performance of the contract. The mechanics of
the sharing arrangement are illustrated
in the following example.
Consider the following elements as
having been negotiated under an FPI
contract.
Target cost
$100
Target profit
$ 10
Ceiling price
$118
Sharing arrangement
75/25

FIXEDPRICEINCENTIVECONTRACT
18
75/25 SHARE LINE

16
14

B
N

12
TARGETPROFIT

0
v

10

F-

8

A

COST
CEILING
C

0

m

0/100
SHARELINE

6
TARGETCOST - - 0 1 1 0
4

CEILING
PRICE
70

80

90
100
COST(DOLLARS)

110

120

EXHIBIT 1
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The following schedule shows the
amount paid the contractor and the
profit realized under each of the three
contracts.

Next, assume three different FPI contracts with actual costs of $100, $92
and $108.

Actual costs
Target profit
Subtotal
Add: Underrun share

/

C o n t r a c t
2

3

$100
10
$110

$ 92
10
$102

$108
10
$118

2

—

$104
92
$ 12

2
$116
108
$ 8

( $ 1 0 0 - 9 2 - $ 8 X2 5 % )

Less: Overrun share

($108 — 100 = $8 X 25 %)
$110
100
$ 10

Total amount paid
Less: Actual costs
Profit realized

is the maximum amount for which the
Government is liable. If actual costs
were in excess of the $118 ceiling price
in any of the above examples, a loss
would result. In addition to this, there
is a point in the range of cost sharing
where the sharing ratio would change
from 75/25 to 0 /100. This point is referred to as the cost ceiling (see Exhibit
1) . Once actual costs exceed the cost
ceiling, the contractor pays 100% of
the costs, and the contract, in effect, becomes a firm fixed price. The calculation
of the cost ceiling for the above example is as follows:

As can be seen, the only time the
sharing arrangement does not operate is
when actual costs exactly equal target
costs, as shown by point A in Exhibit 1.
Point B represents the second contract
and Point C, the third contract. The
contractor is motivated by the fact that
for every dollar he spends, in effect, he
spends $.25 of his own money.
The above examples were designed to
merely show how a sharing arrangement
works. Remember that we are speaking
of an FPI contract and the ceiling price
was not mentioned in the above examples. As stated earlier, the ceiling price

$118 — $110
75

+

Ceiling price - target price + Target cost = Cost ceiling
Government % share
$1 0 0 = $110.67

The following examples, which can be traced on Exhibit 1, are designed to prove the validity of the cost ceiling and the 0/ 100 share line.
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Above cost ceiling
$115.00

10.00

10.00

$120.67
2.67

$125.00
3.75

$118.00

$121.25
2.75

—

$118.00
110.67

$118.00
115.00

7.33

3.00

$

Subtotal
Less: 25% overrun share
Subtotal
Less: Excess over ceiling price
Total amount paid
Less: Actual costs
Profit realized

At cost ceiling
$110.67

$

Actual costs
Target profit

MANAGEMENTACCOUNTING

When actual costs exceed the cost
ceiling, a deduction for the excess over
ceiling price is required plus the deduction for the overrun share to arrive at
the final contract price. It should be
noted that when actual costs are exactly
at the cost ceiling, the deduction for the
overrun share will give a price exactly
equal to the ceiling price.
Up to this point in our discussion of
the sharing arrangement, the reader has
probably deduced that the sharing ratio
is negotiated per se. This is not the case

in actual negotiations. Two items must
be negotiated in order to compute the
share ratio —the cost range and the
profit swing. The cost range is the difference between the lowest and highest
probable costs or the cost confidence
limits. The fee swing is the difference
between what is considered an equitable
fee at the upper cost confidence limit
and what is considered an equitable fee
at the lowest cost confidence limit.
To illustrate the computation of the
share ratio, assume the following:
Cost range

Profit swing

$120,000
80,000

Upper limit
Lower limit

$ 5,000
15,000

10,000 _ 40,000 = 25% ( contractor's share)

FIXEDPRICEINCENTIVECONTRACT
18
16

UPPERCOST CONFIDENCELIMIT

14
12
y

-75/25 SHARE LINE

10
O
O_

8
0

R`
d

6
LOWERCOST
CONFIDENCELIMIT
(COST CEILING)

4
2

CEILING
PRICE

0

70

80

90

100

110

120

125

COST(DOLLARS)
EXHIBIT 2
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COST PLUSINCENTIVEFEECONTRACT
16

MAXIMUMFEE

14
80/20 SHARE LINE

12
x,10

TARGET�COST�—
TARGETFEE

0

z
a

8

0
s
W
W
Li

FEE
POOL

6
4
2

0

CPFF
�

70

RANGE OF INCENTIVE
EFFECTIVENESS
---------

-

80

90

100

110

120

MINIMUM
FEE
CPF

130 140

COST(THOUSANDS)
EXHIBIT 3

The share ratio would therefore be
stated as 75/25. Plotted on a cost -profit

uncertainties produce a very wide cost
range, the CPIF type contract is used.

g r a p h (see Ex hi bi t 2 ) , th e c ei l i n g p r i c e

As s t a t e d e a r l i e r , t h e C P I F c o n t r a c t h a s

would be $125,000, which is the upper
cost confidence limit of $120,000 plus
the $5,000 profit at that point. The point
at which the share ratio changes from
75/ 25 to 0/ 100 is the upper cost confidence limit or $120,000 (the cost ceiling).
Although target cost was not used in
the computation of the share ratio, its
importance is not to be discounted. How
else, but by use of a target (estimated)
cost, could the upper and lower cost
confidence limits be set.
A CPIF contract works in much the
same way as an FPI contract. When cost

no ceiling price and the profit is limited
by minimum and maximum fees.

Ta rget cost
Lower cost limit
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A graphic presentation of a CP IF
contract is depicted in Exhibit 3. Assume that cost evaluation has indicated
a cost range of between $70,000 and
$130,000. Further assume the target
price of $100,000 and a target fee of
8 %, or $8,000. Maximum fee has been
set at $14,000 at the lower cost confidence limit of $70,000, and minimum
fee has been set at $2,000 at the upper
cost confidence limit of $130,000. The
computation of the share ratio is as follows :
$100,000
70,000
$ 30,000
MANAGEMENTACCOUNTING

14,000
8,000
$ 6,000

Ma ximu m fee
Ta rget fee

6,000 -

30,000 = 2 0 % or a n 8 0 / 2 0 sh a re r a t i o

FIXEDPRICEINCENTIVECONTRACT
16

60/40SHARELINE

14
12
a
J

LOWER
CONFIDENCE
LIMIT
I

10

�

J

0
v

6

I

C
0D 6
a
.
4

I

0

TARGET
COST

I
I

2
80

70/30
SHARELINE
COST
CEILING

90

I
I

UPPER
CONFIDENCE
LIMIT �

0 /100
�

100

110

120

SHARE
LINE
130

COST(DOLLARS)
EXHIBIT 4

When actual costs fall outside the
range of incentive effectiveness, the
CP IF contract becomes, in effect, a
CPFF contract.
The only time a straight share line is
possible is when the target cost is equidistant from the upper and lower cost
confidence limits. The slope of the share
line should reflect the degree of risk inherent in a particular procurement.' As
the possible range of costs decreases, the
share line must become steeper to provide the contractor an opportunity to
earn maximum fee and, conversely, as
the possible range of costs increases, the
share line should be shallower to provide
the contractor with a greater degree of
protection.'
It is beyond the scope of this article
D e pa rt m e nt of De fe nse, Incentive Contracting Guide, 1965, pp. 16 -17.
Ibid ., p . 17.
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to discuss all the possible variations of
share lines. However, to give the reader
some understanding in this area, Exhibit
4 illustrates a skewed share line in an
FPI contract where there is a greater
possibility of an overrun than underrun.
Any number of possibilities exist in
negotiating sharing arrangements. Each
procurement is different and each could
result in a different share ratio.
The Future of Incentive Contracting
The 1960's have experienced a sharp
rise in the use of incentive contracts.
This resurgence of incentive contracting
at first centered around cost incentives.
Today performance incentives are being
used to promote technological advance.
The most recent trend is toward multiple
incentives, whereby cost, performance
and delivery incentives are all used simultaneously.
37

Investment Control in Fixed Price
Defense Contracting
By WALTER M. GIILROY
the majority of Department of Defense awards have
been either firm fixed price or one of
the various types of incentive contracts,
rather than cost plus fixed fee contracts.
This change has resulted in substantial
increases in the investment of many defense contractors.
N RE CEN T YE ARS

I

Under a cost reimbursement contract,
the contractor is reimbursed (usually
within 30 days after billing) for all
costs incurred in the performance of
the contract, as long as the costs are
reasonable and allowable on defense
business. With today's firm fixed price
and fixed price incentive defense contracts, the large -scale defense contractor
collects only 70% of his investment
through progress payments until the
contract is quite near to completion. If
the contract does not provide for progress payments, the contractor collects
nothing until he delivers and the customer accepts the contract items.
The primary points in defense contracting investment management are favorable negotiations, the proper time
phasing of expenditures and inventories,
and a rapid customer payment cycle.
In this paper, we will discuss some other

considerations which most directly affect
the investment of the defense contractor
under a fixed price contract.
The government regulations which
cover the points we are discussing are
included in Appendix E "Defense Contract Financing Regulations," and Section VII "Contract Clauses" of the
Armed Services Procurement Regulation.
Progress Payments
Progress payments are not to be confused with partial payments to a contractor for partial deliveries which have
been accepted by the government. Progress payments may not exceed 70%
of the contract price. In the case of a
fixed price incentive contract, the contract price is always the target price
unless the contract has been amended
to reflect a billing price adjustment.
The most common basis for progress
payments is costs incurred, and this
may either be 70% of total costs incurred (75% for small business), or
85% of direct labor and material (90%
for small business).' The usual standards applied to determine whether progress payments will be awarded are the
' All examples in this paper are based on progress payments at 70% of total costs incurred.

WALTER M. GILROY, Massachusetts -Route 128 Chapter
(Massachusetts -North Shore 1957), is a Financial Analyst,
Sylv ania Electric Produ cts, In c., Nee dha m, Mass. Mr. Gilroy
holds a B.S. degree from Providence College, Providence, R.I.
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impact on the contractor's working capital, the amount of the contract (usually
over $1M), and the elapsed time (6
months or more) between start -up work
and the first delivery on the contract.
Progress Payment Liquidations
The liquidation of the progress payments occurs when the contractor bills
the customer for accepted deliveries. The
two methods of liquidation are the Ordi-

nary Method and the Alternate Method.
Ordinary Method —the contractor liquidates progress payments at 70% of the
selling price and he, therefore, bills the
government at 30% of the selling price.
Under this method, the contractor collects only 30% of the negotiated profit
until progress payments are completely
liquidated. The following is an illustration depicting this disadvantage:
$110
10

Negotiated unit cost
Negotiated unit profit
Contract unit price
Costs incurred
Progress payments
Sale of one unit
Less: 70% liquidation
Net billing upon shipment
Total amount collected
Amount due based on shipment
Amount not collected (70% of negotiated profit)
Alternate Method (Full Liquidation) —the contractor liquidates progress payments at a rate which provides
for full collection of negotiated costs
Negotiated
profit ( %)
9.5%
10.0%
15.0%

Formula
70%

109.5%
70%
110.0%
70%

115.0%

The example which we used above
to illustrate liquidations at the ordinary
Progress payments
Sale of one unit
Less: 63.6% liquidation
Net billing for delivery
Total collection (selling price)
Consequently, the negotiation of full
liquidation factors is one of the means
by which the contractor will realize
maximum return on his investment.
However, under the alternate method,
the liquidation rate can be changed by
APRIL 1967

$110
$

$100
70

$110
77

$

33
$103
110
7

and profit applicable to units shipped
and accepted. Following are some calculations:
Liquidation
rate

Collection
rate

63.9%

36.1%

63.6%

36.4%

60.9%

39.1%

method would appear as follows under
the alternate method:
$ 70
$110
70

40
$110
contract amendment no more than once
a year.
Maximum Unliquidated
Progress Payments
The difference between progress pay39

ments and liquidations may not exceed
the lower of:
(a) 70%n of the cost of units not
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( b ) 70% of the selling price of items
not shipped, less unliquidated advance payments —this limit can be
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On e o f t h e sta n d a r d c l a u ses i n a fi x e d
pr i c e in c e n t i ve c o n t ra c t c o ve r s t h e q u a r te rl y l im it a ti on o f p a y m en ts a d ju st m en ts.
Un d e r this regu la tion, the c o n t r a c t o r is
req u ir ed to su b mi t a re po rt t o t h e go ve r n m e n t wi t h i n 4 5 d a y s a f t e r t h e e n d o f
ea c h q u a r t e r sh o wi n g the fol lowing info r m a t i o n :
1. Contract price of items delivered a nd
accepted for which final prices ha ve
been negotiated.
2. T ota l co st of i tems del ivered a nd a ccepted for which final prices have not
been established.
3. Target profit applicable to items delivered and accepted for wh ich final
MANAGEMENT ACCOUNTING

prices have not been esta blished, plu s
or minus any applicable incentive
profit.
4. Tota l a mou nt of all billings for items
delivered and accepted.
W h e n item 4 ex c ee d s the su m of 1,
2 a nd 3, a re fu nd is d u e the go v er n ment.
As l o n g a s t h e pe r c e n t of t a r g e t p r o fi t
in the co nt ra ct is the sa m e a s the perce nt o f t a r ge t p ro fit u se d t o c a l cu la t e th e
co nt r a c t liqu ida tion ra te, the follo wing
co n c l u si o n s a p p l y t o a n y c o n t r a c t wh i c h
h a s a n 8 0 / 2 0 sh a r e fo r m u l a :

1. In a n u nderru n situ a tion —the cu mu lative qua rterly adjustments due the
government will be equ a l to 10% of
the underrun applicable to units
shipped and billed.
2. In an overrun situation (b ut under
ceiling) —the cumu lative qua rterly
adjustments due the contra ctor will
be equ a l to 10% of the ov err u n applicable to units shipped and billed.
3. If costs a t completion will be on ta rget, the cumu lative quarterly adjustments a re zero.
T h e follo wing a r e illu stra tions of c o n clu sions 1 a n d 2 a b o v e :

Calculation of quarterly adjustment— Underrun situation:
Assumptions: target price $110,000; ceiling price $132,000; cost at completion $90,000;
cost of units shipped and billed $22,500.
Progress payments
Sales
Less Liquidation a) 63.67,

($22,500 x 70%)
$27,500
17,500

$15,750

Net billed for shipments

10,000

Total collections applicable to units shipped and billed

$25,750

Cost
Target profit
Incentive profit

$22,500
2,500
500

Total

$25,500

Refund due government

$

250

Government share of u nderru n a pplicable to u nits shipped and billed

2,000

$

Balance due government

$

=

Less: Amou nt a lready "given" government by wa y of lower progress bill$2,500 x 70°70 progress
ings ($10,000 total underrun x 25% complete
billings)

$

Reconciliation of refu nd du e government which is 10% of the underru n applica ble to
units shipped and billed:

1,750
250

Calculation of quarterly adjustment— Overrun situation (but under ceiling):
Assumptions: target price $110,000; ceiling price $132,000; cost at completion $110,000;
cost of units shipped and billed $27,500.
Progress pa yments
Sales
Less: Liqu ida tion C 6 3 .6 /0

($27,500 x 70%)
$27,500
17,500

Net billed for shipments
Total collections applicable to units shipped and billed
APRIL 1967

$19,250

10,000
$29,250
41

Cost
Target profit
Incentive loss

$27,500
2,500
(500)

Total

$29,500
250

$

Additional amount due contractor:

Reconciliation of additional amount due contractor, which is 10% of the overrun applicable to units shipped and billed:
Total due contractor for overrun applicable to units shipped and billed
($10,000 total overrun x 25% complete = $2,500 less $500 incentive
loss = $2,000)

$ 2,000

Less: Amount already collected by way of higher progress payments ($2,500
overrun applicable to units shipped and billed x 70% progress payments)

$ 1,750

Additional amount due contractor

$

Conclusion
W ith the rec ent inc reases in the prime
interest rate, it behooves the defense
contrac tor to continuous ly search out
new ways t o i m p r ove h i s return on in-

42

250

vestment. By ac h i evi n g a m i n i m u m investment, the defense contractor mi ni mizes interest expense, and thereby
impr oves both h is n et prof it and his return on inves tment.
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Network Analysis and Financial Planning
By

LEON H. ROBERTSON
and TOMMY P. HALL

of network planning
techniques as a basis for planning,
scheduling and controlling complex
projects has been well documented in
recent literature. These developments in
project management techniques are now
resolved into two methods —CPM (Critical Path Method) and PERT (Program
Evaluation and Review Technique) —
both of which have the same fundamental characteristics and differ only in
their orientation and computational
methods. CPM is deterministic and activity- oriented, whereas PERT is probabilistic and event - oriented.

T

H E UTIL IZAT ION

Although these techniques have been
extremely valuable in coordinating complicated projects and have shown their
usefulness in the scheduling of sub -units

within a total project complex, their applications have been somewhat restricted.
The experience to date indicates that
network analysis has been confined
largely to those applications where time
was the governing factor.
Doubtless, the emphasis is properly
placed for those projects where time is
of the essence. But what about those
projects where time is not crucial? Frequently project managers find that their
more immediate problems concern the
availability of funds rather than completion of the project within a prescribed
time interval.
The advantages of planning the commitment of funds, from either internal
or external financial sources, are apparent. Under internal financing arrangements, the planned commitment of
funds in a manner to minimize the period during which they are inactive can

LEON H. ROBERTSON is Assistan t Pro fesso r o f Bu sin ess
Administration, Geo rg ia State Colleg e, Atla nta, Ga. Profe ssor Robe rtson 's bu siness exp erien ce in clude s fiv e yea rs as a
Sen io r Co nsulta nt an d Ma na ge r in th e Ad ministrativ e Se rv ices Division of Arthu r An d e rse n & Co . He holds a B.S.
degree and an M.S. degree from Georgia Institute of
Tech nolo gy.

TOMMY P. HALL, CPA, is Asso ciate Professo r of Ac counting, Georgia State College, Atla nta, Ga . Professor Hall's
business experience wa s as a S e n ior Con su lta n t in the Administrativ e S ervic es Divisio n of Arth ur An de rse n & Co. He
ho lds a B.B.A. de g re e fro m Georgia State College and an
M.S . d eg ree from Ge orgia Institute of Tech no log y.
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PLANNING NETWORK
B
13

21

1

I
1
1

1 ©

A
©

5

C
66

4 � 8 � >6 ©

0

2
O3 �

G
21

21

7

10

D

F
4

O4

10

O2

10

Ea
diest
Possible

Esti mated

O

12

Activity

Com p let ion

Time

15

O

Latest

Possible
Com pletion

EXHIBIT 1

represent a significant payoff. Alternative uses of funds provide the vehicle for
the payoff. In cases where external financing is necessary, the planned borrowing
and commitment of funds in a manner
to minimize interest is an objective.
Successful planning of funds commitment to a project depends primarily
on the ability to pinpoint, in terms of
time, where in the project the funds are
required. Network analysis provides an
effective means of making this determination.
Planning Network
To illustrate the use of network analysis for financial project planning, consider a relatively simple project having
six activities as presented in the following network ( Exhibit 1).
In this planning network, activities A,
D, E and G, which lie along the heavy
line have no flexibility for adjusting the
dates on which funds must be committed once the project commences. For
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the other activities (B, C and F) , t h e
dates on which funds are required can
be adjusted. The determining factor for
adjusting commitment dates is the relationship between the earliest possible
and latest possible completion dates.
Where these two dates coincide, the
commitment dates are fixed. If a difference exists between these two dates, the
commitment date can be adjusted within
the time interval. This difference is commonly referred to as float or slack.
Funds Commitment Schedule
From the planning network, a schedule for committing funds to the project
can be devised in a manner to achieve
the most efficient use of funds. In this
example, the commitment schedule
which minimizes interest 'Charges in the
case of external financing also maximizes the opportunity return if internal
funds are used. The most feasible commitment schedule relates the commitment date to the latest possible completion date:
MANAGEMENTACCOUNTING

FUNDS COMMITMENT SCHEDULE
Activity
A
D
C
E
F
B
G

Time
6
4
3
5
2
7
6

EPC
6
10
9
15
12
13
21

Cost
$100,000
200,000
100,000
300,000
200,000
400,000
100,000

LPC
6
10
10
15
15
21
21

Float

LPS*

0
0
1
0
3
8
0

1
7
8
11
14
15
16

*LPS— Latest Possible Start date to minimize commitment of funds or other resources.
This schedule allows the postponement
of necessary funds for the project from
the earliest to the latest start dates for
those activities which are noncritical. A
potential interest savings schedule can
be drawn up to indicate the potential

time advantage per activity which can
be made available through using the
latest possible start date (LPS) for funds
commitment instead of the earliest possible start date (EPS) :

POTENTIAL INTEREST SAVINGS SCHEDULE

Activity
A
D
C
E
F
B
G

Time
6
4
3
5
2
7
6

Cost
$100,000
200,000
100,000
300,000
200,000
400,000
100,000

EPS
1
7
7
11
11
7
16

LPS
1
7
8
11
14
15
16

Time interval for
funds commitment*
EPS
LPS
21
21
15
15
15
14
11
11
11
9
15
8
6
6

Time
interval
savings
0
0
1
0
2
7
0

*These columns indicate the length of time the funds associated with each activity will be
outstanding based on the alternative start date. The total savings in interest can be computed from this table by multiplying the time interval savings as a part of a year by the
cost column and then multiplying the result by 6 %.
A graphic comparison (Exhibit 2)
between commitment schedules based
on earliest and latest start dates serves
to highlight the difference. The shaded
area represents the amount of funds and
the time intervals by which their commitment can be delayed if the latest
start commitment schedule is adopted.
Earliest Start
Commitment Schedule
Funds
Time
interval
increment
$100,000
21
700,000
15
500,000
11
100,000
6
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Payoff
The advantage of the latest start commitment schedule is, of course, the reduction in interest charges over the
duration of the project. On a comparative basis, the difference in interest
charges (assuming a 6% rate of interest) between the latest start commitment
schedule and the earliest start commitment would be approximately 18 %.
Latest Start
Commitment Schedule
Funds
Time
interval
increment
21
$100,000
200,000
15
100,000
14
300,000
11
200,000
9
400,000
8
6
100,000
45

Fir
Approximate
interest
= $93,500
charges

Approximate
interest
= $77,000
charges

Ne t a d va n t a g e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

$16,500

Cumulative
Funds
Required
1,500,000

Earliest Start
Commitment —O.
I
Schedule

I
—I

1,000,000

\
\
\

I
j
500,000

I

Latest Start
Commitment
Schedule

\

10
MONTHS

15

20

EXHIBIT 2

Summary
Network analysis can be used effectively in planning the commitment of
funds to a project. In the foregoing
simple illustration, the advantages were
shown using network analysis for scheduling funds requirements in the case of
external financing.
If a project is financed from internal
funds, the techniques become somewhat
more sophisticated. A forecast of cash
flow must be integrated with the commitment schedule to determine where,
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in the project, available funds are either
excessive or insufficient.
Once funds have been scheduled in
the most effective manner, the network
can then be used in project control;
controlling the use of resources on both
a time and cost basis. A reporting system
can be established so that continuous
project control can be exercised. For
example, if delays are encountered in
the project, the funds schedule can be
recomputed and any alternative funds
thus made avaiable can be put to productive use.
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Accounting Aspects of PERT /Cost
B y W I LB U R R. RO S S
ERT /COST is an integrated time /cost
management system. It is therefore
imperative that a common framework or
structure be established for planning and
controlling both the time and cost factors. Structurally, the PERT /Cost system is based upon three interrelated
components —a work breakdown structure, work packages and the network.

P

WORK BREAKDOWN STRUCTURE,which
circumscribes the major areas of work
efforts and their interrelationships, furnishes a common basis for structuring of
cost categories and PERT networks. The
progressive breakdown of the total work
program into components (sub- systems)
continues to successively lower levels
until work units are reached which are
manageable for planning and control
purposes.
Naturally each sub - division reduces
the scope, complexity, and dollar value
of the unit to be managed. Such a breakdown of work permits one to trace upwards or downwards with relative ease
the relationship of any one part to any
level of the structure.
Management judgment is the essential
ingredient in determining the level of
detail desired. An excessive breakdown

usually adds unnecessary cost while too
limited a breakdown results in limitation of the effectiveness of the system as
a management tool because of omission
of vital data.
THE NETWORK is a graphic flow plan
consisting of the activities and events
that must be accomplished to reach program objectives. The expected durations
of activities resulting from network
computations form the basis for a calendar oriented determination and assignment of scheduled time to events and
activities. Although costs sometimes are
estimated and collected for each activity
on the PERT network, the usual practice is to estimate and collect costs in
terms of work packages made up of cost
bearing activities.'
WORKPACKAGESServe as the basis for
assignment of responsibility to operating
managers and represent the parameters
for the lowest level of planning and control with the PERT network system. A
work package is sometimes represented
on a PERT network by only one activity
or it may consist of several activities
which are separated by beginning or
ending events of other activities in the
project.
'For a thorough discussion of networking, see
Robert W. Miller's Schedule, Cost, and Profit
Control with PERT, McGraw -Hill Book Company, Inc., New York, 1963, Chapter 2.
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ACCOUNT CODE STRUCTURE.The work
program must have a supporting chart
of accounts to be used in the collection and comparison of actual and estimated costs within the framework of the
PERT /Cost system. This calls for a
chart of accounts associated with the
work breakdown structure.
The code numbers assigned at the
work breakdown structure level are
called "summary" numbers since they
provide the means for summarizing
costs at progressively higher levels of
project management. "Charge" numbers
are assigned to work packages at the
lowest level of subdivision. There should
be one unique charge number for each
work package.
The work package is generally thought
to be the lowest level of work subdivision peculiar to the PERT /Cost system.
Any further breakout of costs would be
attributable to the organization's normal
cost accounting procedures.
Cost Planning
In addition to serving as a basis for
the accumulation of actual costs, the
PERT /Cost system is intended as an aid
to management in cost planning and
control as well. Naturally, the cost
planning or budgeting activities are designed to follow the same sequences as
the collection of actual costs so that
proper budgetary control is permissible.
As is the case with any budgetary attempt, the effectiveness of the effort is
dependent upon factors such as timeliness, design of the reports, knowledge
of the system by the managers involved,
dependability of the budget estimates,
and similar considerations. While it is
beyond the scope of this paper to examine each of the factors in detail, perhaps it would be particularly beneficial
to disclose certain reasons for invalid
cost estimating.
Cost Estimating
Valid estimates of costs necessary to
accomplish the work portrayed in the
work breakdown structure, work pack48

ages, and networks are essential to the
preparation of realistic and reliable
budgets. Without adequate budgets, the
estimated total cost and sales price
cannot be determined with the degree
of accuracy likely where paper plans are
available. In addition, the control data
generated is of marginal use.
There are a number of causes of invalid cost estimating, among which are:
1. Inexperience or lack of conscientious
effort on the part of the estimator.
2. Unclear work definitions in the determination and preparation of the work
breakdown structure, work packages,
and networks.
3. Estimating done by a staff group or
others not thoroughly familiar with,
or responsible for, the work to be
done.
4. A tendency on the part of the estimator to be either overly pessimistic
or unduly optimistic.
5. Squeezing estimates so that the plans
conform to a pre - established maximum cost.
6. Assigning cost estimates on the basis
of rough departmental allocations
rather than determining the specific
manhours and materials required for
each work package.
Any one of these or similar causes
is apt to occasion invalid estimates of
costs. These inaccuracies can be minimized only if the work definition concepts of the system are fully understood
and implemented, and the managers doing the estimating are capable of making
sound and conscientious judgments.
The Supplements
Two useful supplements to the
PERT /Cost system have been developed to aid management in scheduling
and cost estimating. The "Time -CostRisk Option" calls for the preparation
of three alternative time - cost -risk plans
for accomplishing alternative technical
approaches to a project. This supplement is not a technique for optimizing
the time /cost relationships in a project
but provides certain time - cost -risk combinations out of a range of alternatives.
The "Resource Allocation Procedure"
MANAGEMENTACCOUNTING

supplement is concerned with the problem of efficient allocation of limited resources in accomplishing work programs
and is based on the premise that activities on a network are subject to
time /cost trade offs? This supplement
finds its primary usefulness in planning
small groups of associated activities
which represent only minor portions of
the entire work program.
Both supplements serve to extend the
usefulness and effectiveness of the
PERT /Cost system as a management
tool. Simulation of the alternative approaches provided by use of these supplements gives management a systematic
means for determining a plan approaching the optimal solution for a given
project.
Cost Control
Assuming that adequate cost planning
is accomplished, the PERT /Cost system
provides a series of management reports
intended to permit continuous and effective analysis of actual costs s
A "cost overrun or underrun on work
performed to date" is determined by
comparing the "actual cost of work performed to date" with the "value of work
performed to date." This "value" is
determined by summing the "planned
cost" for each completed work package
plus a ratio determined portion of the
planned cost for work packages in
process.
What is being termed as "value" in
the output reports is in reality an "estimate of the portion of the budgeted
costs attributable to work completed to
'For comprehensive analyses of these supplements, see the author's articles, "PERT /Cost
Resource Allocation Procedure," The Accounting Review, July 1966, pp. 464 -473, and "The
PERT /Cost Time - Cost -Risk Option Supplement," The Oklahoma CPA, October 1966,
pp. 31 -35.
9 For

examples of the types of management reports that can be generated with PERT /Cost
see DOD a n d NA S A Guide: PERT COST —
"Output Reports," Inter - Agency PERT Coordinating Group, Department of Defense,
Washington, D.C., March 1963.
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date." The "actual" value of the work
performed to date may be quite different
from the portion of the budget assigned
to the accomplishment of this work. The
term "value" has a misleading connotation and should be replaced by terminology more descriptive of what the
amounts really represent.4
Although the management output reports point out the exceptions when
comparing actual costs to planned costs,
any investigation as to the causes of the
exceptions generally necessitates analyses derived from data taken from the
basic cost accounting system of the organization. For example, to determine
the cause of an overrun in material cost,
a conventional analysis would be made
to determine that portion of the overrun
attributable to price change, quantity
differential, or other pertinent factors.
Therefore, the effectiveness of using
PERT /Cost depends to a great degree
upon the sophistication of the basic cost'
accounting system in use.
As was pointed out earlier, for costing
purposes the work package is generally
thought to be the lowest level of work
subdivision peculiar to the PERT /Cost
System. However, certain of the output
reports suggested by the DOD and
NASA Guide "Output Reports" (see
Footnote 3) call for a breakdown of
costs into their labor, material or overhead elements and also by functional
responsibilities (e.g., the "Organization
Status Report" calls for breakdowns of
cost by type as well as by the performing group). It is clear that PERT /Cost
is not intended as a complete accounting system and, in fact, relies heavily
upon a sound underlying cost system to
maximize the usefulness of the technique.
Whil e one of the primary purposes
4
"Value of work performed to date" would be
a useful measure if determined by a realistic
formula. Additional research is indicated to
determine whether such a formula can be derived. A formula which truly indicated value
most probably would include amounts determined by management appraisal and judgment.
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of t he PERT/ Cost system is to allow
proper cost control, just how effective
this will be for individual companies is
dependent upon several factors. Included among these factors are: (1) the
amount of PERT /Cost training given
managers; (2) the period of experience
the company has had in the application
of PERT/ Cost; (3) the appropriateness
of the system in relation to the program
of work on whi ch it is used; (4) the
extent of the output reports developed;
and (5) the degree of management's acceptance of the system.
Accounting System Considerations
It is necessary that the organization's
cost accounting system be designed in
such a way that the cost data is in proper
form for accumulation into work packages. This merely requires that the cost
accounting system be capable of accumulating and summarizing costs up to
the work package level.
The ability to trace significant cost
overruns or underruns to their origins
and thus determine the causes will depend to a large extent on the basic cost
accounting system in use. As indicated
in the preceding section, certain of the
information called for in the standard
PERT /Cost output reports is actually
generated by the normal accounting
system and is not peculiar to the
PERT/ Cost system.
PERT /Cost accounting is based on
the job concept. The work packages are
analogous to job orders in the conventional production order system.
Basically, the work package designations isolate costs as to type of activity
as well as the end items involved. Direct
charges for both labor and material are
assigned to the work packages for which
they are incurred. The method of distributing indirect charges may vary from
system to system. They can be charged
directly to the jobs as separate charges,
or they can be accumulated by divisions
or departments and distributed using
some appropriate load factor on direct
50

labor or some similar method of allocation.
The code numbering system of the
work breakdown structure is designed so
that costs can be collected for the lowest
levels of breakdown and then summarized at each of the other levels. Thus,
by assigning a different code number to
each work package and having these
identified with the appropriate end
items, the charges for material, labor
and overhead need only be charged to
the correct work package and the
charges automatically will accrue to the
proper larger groupings.
It appears that PERT /Cost can be
accommodated within the framework of
many existing accounting systems. The
amount of accounting system modification could range from nominal to drastic, depending primarily upon the system currently in use. Experiences with
PERT /Cost of four companies visited
by the author indicate that, where a
modern accounting system exists, very
little modification is necessary. The accounts should be designed so that the
data collected can be manipulated and
summarized into useful information for
various management uses other than
PERT /Cost. Usually, with reasonable
modifications in the budgeting and
financial data processing systems, the
same input information can be used for
the required PERT /Cost reports and reporting on a conventional basis, thereby
avoiding dual data accumulation systems in order to provide functional managers with departmental analyses as well
as prepare the required PERT /Cost reports.3
It is unlikely that PERT /Cost is feasible if it cannot replace the existing cost
control system for "individual projects."
There is little justification for operating
dual cost control systems. Managers of
SFor an analysis of some important accounting
problems which have been experienced by one
user, see Lawrence S. Hill's "Some Cost Accounting Problems in PERT /Cost," The Journal of Industrial Engineering, February 1966.
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companies visited by the author indicated that the PERT/ Cost system, properly implemented and operated, does
indeed afford adequate project cost control. In fact, many expressed the belief
that the integrated time and cost control
of large and complex projects provided
by PERT /Cost is superior to systems
which plan and control time and cost
separately for these projects.
Conclusion
PERT /Cost, through its work breakdown structure, work packages, and

network, appears to provide a realistic
and sound base for an integrated approach to the management of time and
costs on large and complex programs
of work. This paper has dealt primarily
with the "cost" function of the system.
PERT/ Cost is not intended to be a complete accounting system, nor is it intended to replace existing accounting
methods other than for individual project accounting. However, the technique
can be a significant supplement to the
accounting system in achieving cost
planning, determination and control.

Biased Matching Concepts of Direct Costing
B y K e n n e t h W . Le mke *
HEORETICAL justification for the
costing of inventories on a direct
costing basis is currently sought in two
main arguments. These may be referred
to as (1) the period cost argument, and
(2) the future benefit or cost obviation
argument. The period cost argument excludes fixed costs from inventories because the availability of fixed cost services expires with the passage of time.
The future benefit or cost obviation argument excludes fixed costs from inventories because the present incurrence of
these costs does not prevent their incurrence in future periods. Their present incurrence is held to therefore carry no
future benefit.
It will be argued below that the direct
costing version of the future benefit argument postulates an arbitrarily restrictive, and therefore biased concept of
future benefit, while the period cost argument relies upon an interpretation of
cost expiry which is biased and inconsistent in its application to fixed and variable costs.

T
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*Senior Lecturer in Accounting in the School
of Economic and Financial Studies in Macquarie University, Sidney, Australia. B. Comm.
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The Direct Costing Concept
of Future Benefit
Although not explicitly identified by
name, or distinguished as mutually independent arguments, the period cost and
future benefit arguments can both be
found in NAA Research Report No. 37, 1
which includes what would probably be
regarded as an authoritative statement
of the direct costing position:
Having once been incurred to produce
goods, direct costs need not be incurred
again until more goods are produced. In
other words, by producing goods in the
current period the amount of direct cost
which must be incurred in future periods
is reduced in proportion to the direct
cost of the goods carried forward. For
this reason, the direct cost of goods on
hand is deferrable as inventory until the
benefits expire by sale of the goods. In
contrast, the amount of period cost to
be incurred in future periods cannot be
reduced by producing goods to be carried forward in inventory, nor can the
current period costs be reduced by producing less in the current period:=
According to this view, future bene' Curr ent Applic ation of Direct Costing —NAA
Research Report No. 37, National Association

of Accountants, January 1, 1961.
Ibid., p. 74.
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fit accrues only when the present incurrence of a cost obviates the necessity to
incur t h e s a n e co st in a future period
(except, of course, in respect of further
production). This interpretation, implicit in the passage just quoted, is made
quite explicit later in the same Re se a rc h
Re p o r t, in a statement that fixed costs
are excluded from inventories because

costing, provides a biased criterion of
cost inventoriability which arbitrarily decrees that some forms of cost obviation
are inventoriable, while other forms are
not. The onus is on the proponents of
this criterion to justify its bias.

The same costs will have to be incurred
over again in future periods if the same
capacity is maintained and the future
amount of this cost is not diminished by
possession of an inventory of goods manufactured earlier.+

Under C. T. Horngren and G. H. Sorter's concept of re le va n t c o stin g , fixed
factory overheads sometimes a re admitted to inventories. They are never excluded on the grounds that they are time
costs or costs of standing ready to produce, or simply because the same costs
will be incurred in future periods. The
criterion is their e c o n o m i c effect on future costs or future revenues. Thus, to
embrace the relevant costing thesis is to
reject direct costing.
The proponents of relevant costing
recognize that there is "general justification
for inventorying fixed factory
... under the assumption that
overhead"
"without constant replenishment of inventory, the unfilled pipeline will result
in missed sales. This means that practically the entire inventory of an enterprise operating an efficient system of
inventory control should be costed to
include a fixed factory overhead component, provided that the forecasts of demand which help to determine inventory
levels are not grossly inaccurate. Under
these conditions, inventories of manufactured goods should be costed at much
the same figure under relevant costing
as under absorption costing.
The limitation of inventories to levels
which are no more than adequate to
avoid loss of future sales does not imply,
of course, that inventories should fluctuate closely with sales. Enterprises utilizing raw materials which are subject
to seasonal fluctuations of supply (e.g.,
agricultural products), may find inventory accumulation essential during the
period of good supply, in order to per-

Other evidence of this narrow concept
of future benefit can be cited. 4 But this
restrictive concept identifies no more
than a particular case of the more general proposition that p re se n t c o st in c u rre n c e m a y result in fu tu re co st a v o id a n c e . When by incurring a charge now,

future periods will be relieved of the
necessity to incur, not the s a m e cost, but
some o th e r cost, another kind of cost
obviation occurs.
For example, cost obviation is clearly
achieved whenever the use of currently
available fixed cost services avoids expansion of plant facilities or working of
overtime in the succeeding period, or,
more importantly, in the widely applicable case where the use of currently
available fixed cost services provides inventories which prevent the loss of future sales (a loss of profit on lost sales
being the opportunity cost of carrying
inadequate inventories).
Thus, the concept of future benefit
adopted by the proponents of direct
' Ibid., p. 76.

' See, for example: Robert B. Wetnight, "Direct Costing Passes the 'Future Benefit' Test,"
NAA Bulletin, August 1958, p. 84; Raymond
P. Marple, "There is a Fundamental Error in
Absorption Costing," The Controller, July
1961, p. 318; David Green, Jr. "A Moral to the
Direct - Costing Controversy," The Journal of
Business, Vo l. XXXIII, No. 3, July 1960.
Green's interpretation of "future benefit"
(though not his definition of it) is limited to
obviation of the same items "or their possible
substitutes."
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The Relevant Costing Concept
of Future Benefit

C. T . Horngren and G. H. Sorter, "'Direct
Costing' for External Reporting," The Accounting Review, January 1961, p. 90.
5
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mit execution of future customer orders
until supplies of raw materials are again
plentiful.
Moreover, the objective of minimizing inventories in relation to expected
sales demand will sometimes be compromised in the pursuit of other objectives, particularly stabilization of production. Stabilization of production
typically implies that future benefits accrue which outweigh the carrying costs
of additional inventory.
From a practical point of view, Horn gren and Sorter argue for the exclusion
of fixed costs from inventories:
Making this special assumption [that
lack of inventory will result in lost
sales] carries with it an imposing
measurement problem: determining
the minimum levels needed to avoid
disruption of operations. Only these
minimums can justifiably carry a fixed
factory overhead component. If this
measurement problem is ignored,
there is an implied assumption that all
inventory at all times is not excessive."
To this, it can be replied that if no
fixed factory overhead is included in inventories there is an implied assumption
that all inventory at all times is excessive. Unless sales forecasts are grossly
inaccurate, or inventories are accumulated quite irrationally in the normal
course of business, the assumption that
inventory is never excessive seems more
likely to be closer to the truth than the
assumption that all inventory is always
excessive.
It is also worth noting that the invariable exclusion of fixed costs from product inventory costs is really indefensible
in the light of Harold Bierman's argument 7 that plant and salaried personnel
can often be diverted to alternative ocIbid., p. 90.
' Harold Bierman, Jr., Topics in Cost Accounting and Decisions, McGraw -Hill, New York,
1963, pp. 51 -2. See a lso: E. T. Penrose, The
Theory of the Growth of the Firm, John Wiley
& Sons, New York, 1959, p. 133.
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cupations, plant can be sold, and salaried personnel can be discharged.
The Period Cost Argument
A concise statement is given by the
NAA Research Report No. 37 as follows: Because the opportunity to use
capacity expires with time, the costs
of providing such capacity are also
considered to expire with time."
Since the advocacy of future benefit
inevitably leads to relevant costing, the
proponent of direct costing for profit determination might well be tempted to
urge the period cost argument. Here,
however, he faces the other horn of his
dilemma. Fixed cost services are said to
"expire with time," while variable cost
services do not.
This assertion rests on an interpretation of "expire" which is biased and inconsistent in its application to fixed and
variable costs. If a unit of service is
deemed to "expire" when it is used or
wasted, variable cost services (such as
electric power and variable labor services) must expire immediately on use,
no less than used fixed cost services
must so expire. Neither fixed nor variable costs would thus be admitted to inventories if "expiry" of a service, interpreted in this way, provided the signal
for exclusion.
In fact, the advocacy of direct costing
as an inventory costing method, commonly appears to follow the pattern of
excluding fixed costs from inventories by
appealing to the period cost argument,
while justification for the inventorying
of variable costs is either assumed to be
unnecessary, or achieved by switching
the appeal to the future benefit argument.
It can be argued logically that wasted
fixed cost services represent noninventoriable idle capacity costs —a loss of
the period in which idleness occurs. But
there seems to be no logical basis for the
dogmatic assertion that when a fixed
Op. cit., p. 6. This argument is elaborated later in the Report, on p. 76.
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cost service is actually used productively, it "expires" immediately, whereas, a variable cost service does not "expire" in use but inheres in the product
served.
Conclusion
Absorption costing attempts to match
"efforts" and "accomplishments. "a As
the recognition of income is customarily
delayed until sale of the product manufactured, the expensing of all costs —
both fixed and variable —which represent efforts expended in the process
which culminates in the realization of
revenue (or accomplishments) is also
delayed. Under absorption costing, all
costs are therefore deemed to expire on
a consistent basis — namely, when the
product served is sold. Under relevant
costing, the Horngren- Sorter criterion of
cost inventoriability is likewise applied
consistently to fixed and variable costs
—costs are matched consistently against
revenues in terms of the economic effect
These terms are expounded by W. A. Paton
and A. C. Littleton in: An Introduction to
Corporate Accounting Standards, American
Accounting Association, 1940. See especially,
pp. 14 -18.
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of present incurrence on future costs
and revenues.
Absorption costing and relevant costing thus seem to offer alternative methods of inventory costing which give effect to unbiased, though quite different
and irreconcilable concepts of matching,
though the practical result in terms of
inventory costs carried f6rward should
often be much the same whichever
method is used. The standard theoretical
defense of direct costing as an inventory
costing method, however, relies upon
the introduction of bias into either or
both of these matching concepts. Irrespective of its unquestionable value for
decision- making purposes, direct costing
for profit determination thus appears to
be an unjustifiable inventory costing
method.
It should not be overlooked, of course,
that a valuation of inventories based on
some concept of market value, may well
be more defensible for purposes of periodic profit determination than any of
the inventory costing methods discussed
in this article. A consideration of this
issue, however, would take us into other
areas of spirited controversy.
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Can My Company Afford a Computer?
By H ar lan B. R ee ve s*

ARTICIPATING in a m o d e r n c o m pu t er ori ent ed sy st em is a va ila ble
t o c o m p a n i e s wi t h a s few a s twelve a cco u n t i n g a n d fina ncia l em p l o ye e s. T h e

P

ta ble bel ow ou t lin es the cost of o p e r a ting a sy ste m ma ni p u l a te d by twelve
em p l o y e e s:

MANUAL /MACHINE ACCOUNTING OFFICE

Control ler /Treasurer /Acct'g Mgr.
Supervision
(1 1 ) Clerical /Acct'g Employees
20 % Pa yroll T a xes a nd Fringes
Equ ipment Renta l or Deprecia tion
Totals
Mea n Avera ge

Ann ual Sa la ry Ran ge
Min imu m
Ma x imu m
$10,000
8,500
55,000
14,700
7,200
$94,700

20,000
15,000
55,000
18,000
7,200
$115,200
$

Personnel

$104,950

T he t a bl e sho wn below ou tlines a partially integrated system capable of repla cing the ma nu al opera tion detailed above. T he new system requirements a re:

A t this poi nt it ha s be en d e t e r m i n e d
tha t o u r break -even ha s be en a t ta in ed .
The a nnu a l equ ipment renta l of $ 3 6 ,0 0 0
co v er s the fol lowing e q u i p m e n t :
Centra l Processor Unit (Compu ter)
Ca rd Rea der /Punch
High Speed Printer
Memory Stora ge Device
(T a pe o r Disk )
Console Printer
*Columbus Chapter (Oakland County 1963).
Systems Manager, Capitol Manufacturing
Company, Division of Harsco Corporation,
Columbus, Ohio.
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$10,000
9,000
7,200
5,000
10,000
5,000
$46,200
9.240

$

Control ler /Treasurer /Acct'g Mgr.
Supervisor /Systems Designer/ Programmer
Progra mmer
Compu ter Opera tor/ Programmer T ra inee
(2 ) Keypu nch Opera tors
Accounting Clerica l
Totals
20 % Fringes
Adjusted T ota ls
Mea n Avera ge
Compu ter Renta l
Tota l System Cost

Ann ual Sa la ry Ran ge
Min imu m
Ma x imu m

$

Personnel

40 » " +' # U

$ 68,220
36,000
$104,220

a

20,000
15,000
10,000
7,500
10,000
5,000
67,500
13.500
0

1 , wv

Ca rd Sorter
Ca rd Interpreter (optiona l)
Keypu nch ma chines (2 )
T h e ba sic e q u i p m e n t deta iled a b o v e
h ,, the ca pa bil ity of ea sily repla cing
m a n y times the n u m b e r of pe r so n ne l
em p l o y e d to op e r a t e the m a n u a l / m a c h i n e sy ste m .
O u r ne xt logica l st ep sh ou ld co v e r
sy ste m s d e sig n a n d co m p u t e r p r o ce ssin g .
T h e syst em wh ic h we r efe r t o i s pa r ti a ll y
in te g ra t ed , b a se d on a va i l a b l e pr oc esso r
c o r e sto ra ge a n d on -line m e m o r y ca p a -
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bility. It is based on the assumption that
many interrelationships exist between
the departments of a single business.
Without this interrelationship, processing
would be practically continuous, never
attaining the goal of integration.
Before proceeding in our analysis, it
might be propitious to mention that
sophisticated electronic data processing
requires 'Business Systems Engineering," not pure accounting. The binary
logic, or the "programming guts" of
computers, is better understood by the
engineering mind. A unique background
and education highly suitable to the
modern computer world would be a
hybrid
accountant - engineer. Higher
mathematics is not necessary to computer systems, but the disciplined mathematical mind greatly enhances the flow
charting and programming requirements.
Exhibit 1 is designed to graphically
illustrate the flow of d ata in an integrated system. Consistent with computer
core capacity and memory device storage, the master system consists of:
1. All data necessary to business operations inputted to the system and
stored.
2. Manipulation by programimng to
produce desired analytical results.
3. Printing of data in any format desired.
This routine provides a constant feedback for alternate reporting, cumulative
and exception reporting. The fulcrum
of the funnel portrays the minor input
that is stored, then manipulated to produce the greatly expanded output, avoiding duplication throughout the entire
processing.
The exhibit emphasizes the capability
of a single storage file on line, to accommodate all requirements of the system.

56

Contrast this approach with mountains
of punched cards that must be processed
over and over again, or with the paperwork processed by physical bodies performing under a manual system. The
reporting is available on an exception
basis for busy executives, or in complete
detail wherever required.
Accepting the premise that a highspeed computer, through sophisticated
programming, can produce more accurate and faster information, you may
wish to "put your foot in the door."
Here are a few approaches:
—Apply the calculation to your company. Be sure that you are really interested and that the executive staff
has a genuine interest.
— Attend one or two computer manufacturer seminars. Visit a few plants
that have computers.
— Decide what computer you want and
need.
—You and your key personnel attend
the necessary schools sponsored by the
computer manufacturer. Your personnel can be aptitude tested to determine
whether they will be able to successfully participate in the new system.
—Set a target date, then start designing
your new system and writing programs
long before you receive your equipment.
—Use pilot testing for your new programs, not parallel testing. The computer manufacturer should be able to
furnish time on their education center
computer, or one located in a nearby
plant. This will save you weeks of
delay after you have received your
new equipment.
—Be prepared to spend long, hard hours
installing the new system.
Your rewards will be commensurate
with the sweat and tears you personally spend designing and implementing
your new system.
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EDP — Choosing a Partner
By D AVID R. SILVERN
and D ES M O ND J . TO AL

Of implementing a management in for ma ti on system,
choice of the company that must help in
the establishments of programs, procedures and systems is critical. This help,
to be effective, must be based on their
accomplishments in their own plants and
in the plants and offices of their customers. The importance of this help cannot
be overstated since the successful implementation of MIS is much more determined by system approach and software
computer programs than the capability
of the current generation of equipment
(which is comparable between manufacturers).
This report will show how the choice
of a partner was made.
Dresser -Clark Division of Dresser In-

A

S A PART

dustries is a major manufacturer of engines and compressors used in the oil,
gas, chemical, and general manufacturing industries. The division employs approximately 6,000 personnel throughout
the Free World consisting of five product departments, a marketing department and an overseas department.
Information and data processing for
Dresser -Clark Division and the costs involved are very significant. To help control these costs, Dresser -Clark has been
a user of electronic data processing
equipment since 1954. During the period 1954 through 1957, data processing
applications were limited to relatively
simple accounting aids. Since then, diversification of effort toward marketing
and operations applications has been
constantly increasing.
Over the past fifteen years, our product output has increased on the average
of 6 % per year. Discounting for infla-

DAVID H. SILVERN, Olean- Bradford Chapter 1965, is Vice
President, Planning and Deve lopment for Dresser - Clark,
Olean , N.Y. Prior to join ing Dresser - Clark, Mr. Silvern was
President of D. H. Silvern & Co ., a Los Angeles firm of
engin eering c onsu ltants. He ho lds a B.S. de gree fro m Brookly n Po ly te c h nic In stitu te a n d a n M.S . d e gre e fro m Ca se Institu te o f Te c hn o log y , Cle velan d, Ohio.

DESMOND J. TOAL, Olean- Bradford Chapter (Oakland
County 1962), is Con troller of Dresser- Clark , a d ivision of
Dresser Industries, Inc., Olean, N . Y . Prior to joining his
parent co mp an y , he was Operations Controller for the
Sperry -Rand Corpora tion. He hold s B.S. and M.B.A. d egrees
fro m th e Un iv ersity o f De troit.
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LABOR FORCE TRENDS

YEAR
EXHIBIT 1

tion, this results in an increase of 4th %
per year in real output. This increase in
output did not require (on the average)
any increase in shop personnel; our
productivity has increased at a higher
rate than the average for American industry. On the other hand, office personnel during the same period has increased
at the rate of 2% per year. This means
that our office productivity has increased
some 2t /z % per year over the 15 year
period; since 1957 at an even higher
rate. These relationships are illustrated
in Exhibit 1.
New Objectives and Requirements
In 1965, Dresser -Clark Division recognized that with the advancement of
computer technology an acceleration of
our data processing program was essential to maintaining and improving our
competitive position. In addition, growth
of the Division required broadening of
the objectives established for data processing:
—To provide computing service for all
the divisions of Dresser - Clark.
—To improve these services on a continuing basis so that the efficiency of
office personnel would increase at least
58

as quickly as the efficiency of our plant
personnel.*
—To ensure that information reaches decision makers in a timely, complete
and accurate form.
To fulfill these objectives, a new organization was instituted comprising the
following groups:
Organization and Procedure Planning —

To identify the objectives, responsibilities
and inter- relationships of all the functions and to plan and evaluate the procedures and paperwork that they require.
Systems Analysis —To perform engineering and operations research studies to
decrease costs and, when economically
advisable, prepare programs for electronic data processing.
Data Processing Operation —To develop
and operate systems to meet company
requirements for collecting information,
processing data and reporting results.
After establishing objectives and setting up the new organization we undertook an evaluation of new equipment
then coming onto the market. In terms
of our new long -range requirements the
*The attainment of this objective will result in
a return of 30% of investment associated with
Data Processing at Dresser Clark.
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following performance requirements
were established:
1. Multi- programming capability.
2. Retention of data on line.
These "musts" were analyzed against
lease costs published by various manufacturers for capable equipment. We
concluded that the rental of advanced
equipment was well within our range
and, in fact, represented only a small
increase over present equipment cost.
Choosing the Manufacturer
As heads of the two groups most
closely involved with the EDP and systems information requirements, the two
authors were constituted as a committee
to study Dresser Clark Division's problems and to analyze the proposals sub-

mitted by various computer manufacturers. To aid in the evaluation, the
managers of the three involved departments (Organization and Procedures
Planning, Systems Analysis, and Data
Processing Operations) were constituted
as a sub - committee.
Detailed investigations of the submitted material, field trips to installations
and home offices of the computer manufacturers, and technical briefings in
Olean were accomplished during a three month period. About midway in the
analysis, a method for evaluating the
proposals was established based upon
estimation of the capability of the manufacturers in all the significant areas by
numerical rating. The capability ratings
are shown below:

Point

Manufacturers Rating

Basis

A

B

C

2
2

2
2

2
2

2
2

2
2
2

2
2
2

2
2
2

2
2
2

I
I
1
3
3

0.5

1

1
I
3
3

1
1
3
3

1
0.5

20

19.5

Equipment:
Avail. of promised equipment
Avail. of operating systems
Software
Thruput speed
Expandability of equipment:
Storage
1/O
Central processing unit
C.P.U. speed

Use of other mfg's equipment
Maintainability of equipment
Reliability of equipment
Requirements for change
Total

20

I
3
3
19.5

Cost:

Basic Cost
Cost of storage
Total

15
_5
20

15
2

12
I

14

17

13

19

3
4
3

6

5

System Capability:

Experience in mfg. applications
Internal
Customer
Availability of software
Overall systems approach
Total
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7
7
10
6
30

7
7
3
0
17

2
12

5.5

0
0
11.5
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Systems Support:
Caliber of on -site manager
Caliber of back -up support personnel
Avail. of back -up support personnel
Local
Central
Total
Service Record
Global Support

Total
In accordance with our belief that
systems rather than hardware were critical, 60% of the original evaluation was
based upon the EDP manufacturer's
proven systems analysis and capability
of the support promised, and only 40%
on the equipment and its related costs.
Later, weight was given to service record
and capabilities for supprt in Europe
and Japan, where Dresser -Clark has significant computing requirements.
Three manufacturers showed interest
in obtaining Dresser -Clark business. In
particular, the results are shown above.
In general, the following results can be
stated:
1. Each of the companies was willing to
put a man with excellent qualifications on site and to make available
specialists as required to do the job
within the two -year time period allotted.
2. The capability of the EDP computers
to do the job seemed about even, and
the costs for equivalent capability
were also very much the same, although Company B's equipment was
somewhat more costly.
3. The systems capability and background of Manufacturer A was
greater than Manufacturers B and C.
On the basis of these generalizations
and because our operating people have
familiarity with their approach, equipment and people, Manufacturer A was
the final choice.
Conclusion
After deciding on the computer manufacturer, it was necessary to maintain
our short -range requirements without
sacrificing long -range objectives. The apB0

10
10

8
10

5
5
30

3
3
24

5
5
2l

5
_5
24

9
10
96.5

10
8
84

_8

10
10
120

10
92

proach we decided upon was as follows:
1. To dedicate our data processing operation group to re- programming and
systems work necessary to make best
use of the computers in the shortest
possible time.
2. To follow this with a concentrated
effort aimed toward extending existing programs to those divisions of
the company that required them.
It was necessary to establish priorities
on some 250 data processing programs.
These programs were grouped into the
areas, and timetables for completion
based on a logical approach to the programming task were established.
In the meantime, it was impossible to
eliminate the demands of operating management for improved programs. As a
result, our group faced the problem of
pursuing an ambitious program as scheduled while satisfying the demands arising from the increasing awareness of
computer capabilities by operational
management. This has been accomplished by giving the responsibilities foi
any new programming to the systems
group, which operates completely independently of the data processing operating group.
These new programs are being
worked out with the help of the Organization and Procedures Planning Section, which has the responsibility for
determining the information requirements for every man and manager in
the company to accomplish his defined
objective. All programs will be written
with these requirements in view so that
decisions will be made by the right man
at the right time based 'on the right information.
MANAGEMENTACCOUNTING
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T H E C O M P UT E R I N AU D I T I N G — 'T H E US E O F T E S T D AT A

G. Wohl and M. D'Angelico
Richard D. Irwin, Inc., 1818 Ridge Rd.,
Homewood, Ill., 1966, paperbound 121
pp., $3.95.
Designed as a workbook supplement

for auditing and computer —concepts
courses, this manual involves no pro gramming and requires no equipment
or previous experience. It includes three
case studies.

O F F I C E AU T O M AT I O N

George R. Terry
Dow Jones- Irwin, Inc., 1818 Ridge Rd.,
Homewood, Ill., 1966, 186 pp., $6.45.
This is an informative presentation of
the essential background and the cur-

rent practices The latest developments
are discussed and their significance is
pointed out. Common office machines—
from the typewriter to the computer —
are described and illustrated.

T I ME - S ER I ES C O MP UT AT I ON S IN F O R T R A N AND F A P

Volume I —A Program Library
Stephen Milton Simpson, Jr.
Addiso n - Wesley Pu b lish in g Co .,
Re a d in g , M a ss., 1 9 6 6, $ 2 0 .0 0 .

In c .,

T h e h e a r t o f t h i s bo ok i s t h e pr esen ta tion o f 2 6 7 p r o g r a m s wh i c h a r e ra t he r
wi d e l y a p p l i c a bl e e v e n tho u gh th e i r d e v e l o p m e n t wa s mot iv a t ed by p r o b l e m s
in the field of time - series a na lysis. Other

sec tio ns co v e r in t r od u c to r y a n d a c ce ss
i n fo r m a t i o n a n d o ffe r t a b u l a t i o n o f d a t a
a b str a ct e d fr o m the p r o g r a m s. T h e u se
of this bo o k a n d of th e p r o g r a m s pr e su p p ose s so m e fa milia rity with F O R T R A N a n d , to a lesser a n d non essent ia l
ex te nt , w i t h F A P . T h e p r i n c i p a l in t en d e d a u d i e n c e i s st u d e n t s o f t i m e se r i e s o r
co m m u n i c a t i o n s e n g i n e e r i n g .

AN E L E C T R O N I C S C A S H AN D C R E D I T SY ST EM

Anderson, Cannell, Gibbons, Grote, Henn, Kennedy,
Muir, Potter and Whitby
American Management Association,
Inc., 135 West 50th St., New York,
N. Y. 10019, 1966, 142 pp., $7.50.
It is the contention of the authors that
most cash and credit transactions of the
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future will be conducted through online, real -time computer systems. The
purpose of this book is to show the
how's, when's, where's and why's of the
value exchange system we can expect
to be using by the 1980's.
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BY THE NUMBERS
Burton Lehrenbaum
Veeder -Root, Hartford, Conn., 1966,
paperbound, 146 pp., $.75.
Subtitled, "The Story of Counting from

the Abacus to the Artificial Brain," this
booklet on the history of "counting,"
issued in observance of its centennial
year, includes references to VeederRoot.

SIMULTANEOUS STATISTICAL INFERENCE
Rupert G. Miller Jr.
McGraw -Hill Book Co., 330 W. 42 nd
St., New York, N. Y. 10036, 1966, 272
pp., $11.50.

This monograph is designed for use both
as a reference book and as a textbook.
Normal univariate, regression and non parametric techniques are presented in
Chapters 2 -4. Chapters 5 and 6 cover

multivariate and miscellaneous techniques, respectively. Included are nine
percentage -point tables. The format for
each principal technique is: (1) method
(a cook -book type description), (2) applications, (3) comparison with other
techniques, (4) derivation and (5) distributions and tables. Distinction is
maintained between confidence regions
and significance tests.

LINEAR EQUATIONS AND MATRICES
J. B. Johnston, G. B. Price and F. S. Van Vleck
Addison - Wesley Publishing Co., Reading, Mass., 1966, 308 pp., $8.50.
This textbook treats systems of linear
equations, algorithms for solving these
systems, matrices, matrix operations and
equations, applications of matrix theory
and graph theory in the social and man-

agement sciences and applications (economics, management science and accounting) of matrix equations. This
volume is the first part of a larger book
—the remainder will be published soon.
The text requires three years of modern
college preparatory mathematics in high
school.

INTRODUCTION TO DYNAMIC PROGRAMMING
George L. Nemhauser
John Wiley & Sons, Inc., 605 Third
Ave., New York, N. Y . 10016, 1966,
256 pp., $7.95
In addition to basic theory and basic
computations, the book discusses the
methods designed to reduce computation time, models of decision making
under various degrees of indetermi82

nateness (risk, uncertainty, competition),
elementary nonserial systems and infinite -stage systems. In developing the
theory and computational aspects, liberal use is made of illustrative problems.
The discussion is focused on deriving
the recursion equations and the solution,
on the advantages of recursive optimization and the methods of doing it.
MANAGEMENT ACCOUNTING

INTRODUCTION TO BUSINESS AND ECONOMIC STATISTICS
John R. Stockton
South - Western Publishing Co., 5101
Madison Rd., Cincinnati, Ohio 45227,
1966, third edition, 632 + 88 pp.,
$8.25.
This textbook covers all elementary
phases of the subject in sufficient detail
to serve as a basis for the use of statistical methods in decision making and
economic research. Three kinds of study

material are given for each chapter:
study questions, exercises and problems.
One objective of the revision in thi$
edition was to remove or relegate to tbi
appendices many mechanical details.
Various aids to calculation are provided
in the tables in the appendices, as well
as a selected list of references for further
study. Supplementary teaching aids are
available (instructor's manual, key to
the workbook, tests and visual aids).

AN INTRODUCTION TO PROBABILITY THEORY
AND ITS APPLICATIONS — VOLUME II
William Feller
John Wiley & Sons, Inc., 605 Third
Avenue, New York, N. Y. 10016, 1966,
626 pp., $12.00.
The book covers a number of topics —
various densities (exponential, uniform,
special, normal, etc.), probability measures and distributions, Laplace transforms, characteristic functions, random

walks, harmonic analysis, etc., some of
them discussed at several places from
different angles. This volume involves
harder mathematics than Vol. I but
most of the text can be read at different
levels as it is designed to achieve mathematical vigor without pedantry in style
and includes considerable simplifications.

STATISTICAL INFERENCE
C. H. Springer, R. E. Herlihy,
R. T. Mall and R. J. Beggs
Richard D. Irwin, Inc., 1818 Ridge Rd.,
Homewood, Ill., 1966, paperbound, 352
pp., $5.25.
Volume 3 of the Mathematics for Management series, this book deals with
APRIL 1967

probability, statistical distributions, principles of sampling, statistical estimation
and the related conclusions and decisions. The discussion is oriented toward
understanding of the uses of mathematics and statistics in business decision making.
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MICROFILM IN BUSINESS
J. L. Ki sh, Jr. and J. Morris
The Ronald Press Co., 15 E. 26th St.,
New York 10, N. Y . 1966, 163 pp.,
$7.50.

a

The book presents a logical nontech-

nical approach to the concepts of micro film systems. All the major applications
of microfilm are considered, as well as
the types of microfilm and methods of
filming and indexing documents.

READY WORK - FACTOR TIME STANDARDS
J. A. Malcolm Jr., W. J. Frost, R. E. Hannan and W. R. Smith
WOFAC Corp., 21 E. Euclid Ave., Haddonfield, N.J. 08033, 1966, seven paperbound volumes, $22.50.

The Work- Factor System is based upon
the concept of using an index of manual-

motion and mental - process times for
every manually controlled motion which
is likely to be encountered in any work
situation. Three basic arrangements of
time values are used. This course pack age is "programmed for self- instruction."

Readers React
► Allocating Fixed Costs
T o t h e E d i t or :
When fixed costs are allocated, they
shoul d be al loca te d a t a fl at ra te p er
mon th. If fixed costs are distributed

Item
Sales
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(1)
(2 -a)

Assume the following data for a
depa rtme nt:

ALLOCATION OF FIXED COSTS TO UNITS PRODUCED

Price
or
Cost

Units
20
10
10

$

Illustration I

to cost centers on the basis of quantity
pr odu ced or l ab or h ou r s, t he y r e al l y
look l ike va ri abl e cost s and ma nagement could be misi nformed about the
cost - volume picture.

200
200
150

Month
Two
One

$4,000

(a)

(b)

$2,000
1,500
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200

20
20
10
10

120
60
120
60

$2,000
2,400
1,200

2,400
1,200
1,200
600

$

Manufacturing
Profit (Loss)

400

(100)

(1)
(2 -a)
(2 -b)

Manufactu ring cost
Direct
Fixed'
Direct
Fixed'

20
10
10
10
20
1 month
10
1 month

200
200
150
200

$4,000

120
1,150
120
1,150

2,400
1,150

Manufactu ring
Profit (Loss)

200

(b)

$2,000
1,500
$2,000
2,400
1,150
1,200
1,150

$

Sales

$

Illustration 11
ALLOCATION OF FIXED COSTS AT A FLAT RATE PER MONTH
Month
Price
Two
or
One
(a)
Cost
Units
Item

$

Manu facturing cost
Direct
Fixed
Direct
Fixed

10

$

(2 -b)

450

$

(50)

$ (350)

*Department's share of fixed cost for the year divided by 12.

In month one (operation at capacity), the $50 difference in profit
($400 vs $450) was due to the two
methods of fixed cost allocation.
In month 2 (a ) the department
was faced with the seasonal slump,
but kept sales and production at capacity by taking an export order for
10 units at a sales price of $150 per
unit, 25 % less than the domestic
price. Illustration I shows a $(100)
loss, but Illustration 1I shows a $(50)
loss.
In month 2 (b) the department's
sales and production decreased 50 %
due to a seasonal demand. Illustration
I shows a $200 manufacturing profit,
but in Illustration II a $350 loss.
Because the fixed costs stayed at

the same amount in both months 1
and 2, I believe that Illustration I is
misleading, while Illustration II shows
accurate profit (loss) figures. Illustration I shows $600 fixed costs for
Month 2 (b) but these costs were
actually $1,150. Hence, it erroneously
tells management not to take the export order. To obtain more accurate
costs for the export decision, a special
cost study will be necessary. No special study is needed on the basis of
Illustration II, as it shows that $300
will be saved by taking the export
order.
D. A. Gawthrop
Supervisor, Accounting
Inland Steel Company
East Chicago, Ind.
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