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Fundamentals of Responsibility Accounting
by MARTIN N. KELLOGG
reporting systems that are directed toward
A planning operations and controlling
costs at basic supervisory levels, often
CCOU N T I N G AND M AN AGE M E N T

identified as responsibility accounting, are a primary management control tool
and an essential companion to the delegation of authority by management.
Development of Responsibility Accounting
Responsibility accounting generally does not introduce any new techniques
to accounting practice. On the other hand, it does introduce a convenient means
of presenting and defining a complete management concept of accounting.
Under responsibility accounting, organization of responsibilities, accounting for
costs, and budgetary control of operations are integrated to serve management.
In a particular segment of business —those industries under government regulation— responsibility accounting has been introduced in recent years as a new
approach to their accounting problems. Regulation, which was usually established in the years prior to development of a management approach to accounting, tended to enforce continued usage of accounting systems designed for
regulatory purposes and not for management. The accounts most often lacked
flexibility in terms of application to changing organization structures. Gradually,
the regulated industries found themselves in positions where few direct management benefits were obtainable from their accounting systems. In some other
businesses, management's attention was increasingly directed towards refinement
in usage of accounting and financial tools as aids to operating management.
Organization principles, cost accounting systems and budgetary cost controls
were developed to a highly useful status. With the techniques so developed,
wherever the need for management controls has been recognized in a regulated
industry, it has been possible to acquire the whole system under the title of
responsibility accounting.
A second great impetus to the application of responsibility accounting has
MARTIN N. KELLOGG, Minneapolis Chapter, 1961, is Director of Corporate Budgets for
International Milling Company, Minneapolis, Minnesota. Prior to his present position,
Mr. Kellogg was a Management Consultant for his own firm and for Peat, Marwick,
Mitchell & Co. He has also been employed in both engineering and administrative positions.
At the University of Minnesota he taught accounting and engineering subjects, and also
received B.A. Degrees in both Engineering and Business Administration and a M.A. Degree
in Economics. He has previously authored papers on accounting.
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come with the advent of integrated and centralized data processing. The logical
system of data organization that is fundamental to mechanized and electronic
data processing is also fundamental to responsibility accounting. Furthering this
parallel of interests is the capacity of computers and punched -card equipment
to manipulate data. Accounting procedures no longer need to be geared to producing a single pre- analyzed report. They can now be designed around the
recording of basic unit data which can be sorted, collated, compared and summarized in a number of significant ways.
The potential for manipulation of data with mechanization brings an opportunity for full utilization of accounting data. In turn, with centralized accounting, it is necessary to establish within the account structure the designation of
responsibility and organization which often comes automatically with decentralized accounting. Thus the demand for accounting controls within centralized
accounting often leads to the need for responsibility accounting methods. Therefore, the sound concepts of data organization, processing and presentation are
just as pertinent to planning for mechanized (or electronic) data processing
as to planning for responsibility accounting. Furthermore, these concepts are
much the same when properly conceived.
The main point, however, regarding the development of responsibility accounting is that its basic concept of reporting on responsibility, as matched
with authority, is extremely important for control of all types of organized
effort. Responsibility accounting, however named, is a basic tool for management.
Responsibility Accounting and Organization
Responsibility accounting, like budgeting, extends well beyond the normal
responsibilities and authorities of financial management. From the beginning, a
program to develop management accounting controls should be recognized as a
prime responsibility of general management to which accounting management
provides technical assistance. Operating management must provide direction to
the program through a complete clarification of the objectives and responsibilities of the business organization at all levels.
A problem exists in that decentralization of responsibility requires parallel
decentralization of authority. If each level has authority to define its own
internal organization, the organization structure tends to become both nonuniform and always changing. Since responsibility accounting seeks to establish
an accounting structure directly related to the organization structure, under
such circumstances it is not practical to attempt a complete standardization of
the system of accounts, responsibilities for accounts, and management reports.
6
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The only workable approach is to develop a system for general application by
the subdivisions of the organization. Each level of management defines and
assigns responsibilities and reporting systems for the next lower level only, but
the definition and content of the chart of accounts and its application, aside
from responsibilities, can and should be standardized and controlled at the
top level of management. However, such a chart of accounts should not in any
way force a particular organization on a subdivision. This force is often subtle
and usually takes the form of providing data around which the subdivision must
organize or else obtain little of management value from accounting reports.
Therefore, a good responsibility accounting system will include the flexibility
necessary to provide reports according to the internal organization of a subdivision as well as to prgduce information of analytical value to the overall
organization.
These opposing requirements are met in several ways: First, separate from
the basic accounting codes, a responsibility code is developed. There is no outside control of its application within a unit of organization. This gives flexibility to meet the need of lower levels of management to obtain data organized
to their individual requirements. Second, without super- imposing a scheme of
organization on lower, decentralized units, the description and coding of accounts as separately designated from organization and responsibility can be
more rigidly defined. Third, within the system of account codes a flexibility
of detail is permitted. For example, when using a five -digit account code, the
central organization may Choose to control only the usage of the first four digits
of classification, leaving the remaining digit for local option as to detail of
classification.
From the above discussion and the illustration below, there is observable a
fundamental difference between responsibility accounting as described here and
conventional accounting code systems. This difference is that responsibility accounting provides for accomplishment of tight financial control for top management while still allowing freedom of organization and operation at lower
levels. Illustrative code detail follows:
Digit and translation:
4 Housewares division
1 Eastern sales group
5 John Arthur (salesman)
3 Sales revenues
9 Consumer goods
7 Plastic products
APRIL, 1962

Digit use controlled by
Top management
Division management
Group sales manager
Top management
Top management
Top management
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2 Utensils
6 Private

Top management
Group sales manager

415 -39726 Complete code as detailed above.
Account classification code
Responsibility Code
Organisation Principles
Where a well- defined and standardized organization exists at all levels of
management, the system design can be quite specific, responsibilities for accounts definitely assigned and standard reports prepared for all positions of
responsibility. In any case, whether or not the organization is standardized,
management must provide a logically organized business structure. Certain
principles of good organization must be followed. The principles essential to
a responsibility accounting program are:
Each function is assigned to one, and only one, unit of the organization.
2. The assignment of responsibilities is specific and understood, with
no overlapping of responsibilities.
3. Each position of an organization reports to one, and only one,
supervisor.
4. Establishment of a supervisory position over each logical grouping
of activities at each management level must be accomplished.
1.

No actual organization will seem to measure up to the ideal at first. Economy
and personalities may militate against it but situations where one person occupies
several different positions of responsibility are handled by separately identifying
each position. It is then established that the person has several separate and
distinct official positions. These positions are reported as separate responsibilities, and the flow of each report for summarization purposes follows its own
separate channel as implied by the organization chart. The trick in bringing
order out of chaos in an organization or responsibility accounting problem is to
recognize and identify the separate fun -tions assigned to any one individual.
An Application of Organisation
For an example of the application of these organization principles, consider
the situation which existed in a small but growing manufacturing company.
8
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Its president started out by doing many tasks himself: he promoted sales and
built the dealer organization, developed the advertising program, managed sales,
set prices, supervised credit and collections, arranged for financing, and supervised factory operations. As growth developed, it became increasingly difficult
to handle all of these details. Further growth became impossible without change.
Accordingly, the president developed a management team by promoting his
accountant to controller, his engineer to plant manager, and hiring a sales
manager. Other people were hired or promoted to supervisory or technical
positions at lower levels. The president felt it necessary to retain certain functions in his position. These were finance and credit, sales promotion, advertising,
pricing, and production scheduling.
To clarify this new structure, an organization chart was prepared that in
simplified form appeared as follows:
John Miller — President
Finance and credit
Sales promotion
Advertising
Pricing
Production scheduling and control

G. Williams — Controller W. Johnson —Plant manager
— Accounting
—Shop foremen
— General office
— Engineering
— Purchasing
— Sales engineering

J. Hart—Sales manager
— Dealer supervision
—Customer service

This first attempt at organization definition and description did not prove
too successful. Delegation of authority and responsibility was not clearly accomplished. The several key functions that the president retained tended to limit
the sense of responsibility of middle management for their own areas. People at
lower levels tended to by -pass middle management and to bring details straight
to the president's office. (Primary reason was the failure to observe the fourth
principle cited earlier.)
To increase the sense of responsibility, the president asked his controller to
develop accounting reports that would state results of operations according to
responsibilities. The resulting reports were not easy to analyze. As the organization had been designed around personalities, so were the reports. Sales
APRIL. 1962
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expense, as such, was scattered between the president (sales promotion and advertising), the plant manager (sales engineering), and the sales manager.
These first responsibility reports, like the organization chart, only emphasized
the organizational confusion and undermining of responsibility.
Shortly after completing this phase, it became necessary to hire a chief engineer so that the plant manager could devote more time to performing his functions. At this point, with a feeling of considerable frustration, the president
realized that the reports, organization chart and job descriptions were obsolete.
Furthermore, every time a change of personalities should occur or growth should
require additional management people, this obsolescence of organization and
system would come up. Each change would make it increasingly difficult to
carry forward comparisons of operating performance.
A major decision was made at this point by incorporating two important ideas.
The first was to develop organization and position around logically grouped
management functions. The second was to recognize the growth characteristics
and ambitions of the company and to plan an adequate organization. The president's objective was to place before his management team a blueprint for
orderly growth, with recognition of primary functional responsibilities in each
position. Then, too, he wished to give the controller a plan of organization
around which he could build a standard reporting system that would be as
pertinent tomorrow as it is today. With such an organization, the present management was matched with the positions and not the positions with the people.
The new organization chart showed positions only:
President

3 collections

Controller
—Office manager
—General accountant
— Cost accountant
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Operations manager

I

Sales manager
— Adv. and promotion
—Dealer supervision
—Customer service
— Sales engineering
— Product pricing
N.A.A. BULLETIN

Chief engineer

- Plant security

-

Product eng.
Shop foremen
-Production Cont. -Plant eng.
Inspector
-Ship and rec.

Personnel manager

-

Incoming insp.

Plant manager

-

-

Purchasing agent

Then these positions were assigned to individuals. In this assignment of positions, it was observed that the president was filling six other positions besides
his own office. Other individuals were observed to be filling more than one
position as well. In all these cases, with this new organization chart, it was
easier to emphasize the functional responsibilities of each managerial position
over a grouping of like functions. The controller was then able to build a reporting system around a stable organization of positions. Also, the company had
a clear blueprint for expansion.
In summary, by organizing properly for responsibility accounting, the company gained a great insight into its management problems and clarified for
people the functional relationships of their positions or several positions. This
demonstrated for lower levels of management the authority of each manager
over his general function, e.g., the sales manager having the president working
for him in regard to certain sales functions. It also demonstrated the growth
problem in regard to the need for trained management at each functional position where doubling -up was then occurring. Thus, organization changes could
be made and personnel expanded without requiring a time - consuming overhaul
of organization and system by management.
Responsibility Accounting and Cost Accounting
Responsibility accounting is closely associated with cost accounting. Certainly
a cost accounting system which is to be used as a management tool must first
assign responsibility for expenses. This is particularly true in standard cost
systems. Knowledge of variances in performance have little meaning if responsibility for variances is not established.
Cost accounting also refers to the accumulation of information for product
costing. In this case, the accountant must assign costs according to products or
services, rather than responsibility groupings. Since, in both responsibility
accounting and product costing, it is required to maintain cost accounts according to some specified classification at the lowest levels of incidence, the probAPRIL. 1962
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lems of each are much the same. The ability to obtain basic product cost information directly from accounting records is almost a standard requirement of
any accounting system. While it is entirely possible to develop a responsibility
accounting system which is not intended to produce product costs, a good all purpose system will incorporate the essential principles of product cost accounting.
The design of responsibility accounting systems should be guided by the same
rules as apply to cost accounting. Some of the most significant principles are:
1.

Define accounts so that cost items can be quickly recorded in the
proper account without detailed analysis.

2.

Each account should represent a well- defined and readily analyzed
expense grouping of like items, such that analysis can proceed
without reconstruction of the accounts.

3. All items of expense should be recorded according to the lowest
level or area of operations to which they can be directly related and
assigned.
4. Individual cost items are kept intact, and no items are split to any
lower classification requiring allocation or proration on any basis,
however appropriate.
5. Any desired information which requires cost allocations or other
arbitrary assignments of costs to lower levels of classification should
be provided only by special analytical reports prepared from basic
accounting records, e.g. distribution of overhead to individual direct cost accounts.
The first of the above principles develops efficiency in the processing of data
and consistency in treatment. An incorrect classification of a cost item is not
so difficult to handle if there has been a consistency of treatment. It is inconsistency of coding and classification that causes a lack of confidence in cost
figures and reduces large expenditures for cost accounting to the production of
data of little value for management. Well- written definitions of accounts which
have been carefully chosen provide both consistency and utility to the accumulated data in account form.
This last comment leads into the second principle which simply confirms that
data is recorded in separate accounts to provide information and not confusion.
Items which are unlike should be kept in separate accounts. Dis- similarities
which should be recognized in defining accounts are differences in the source of
expense or revenue, differences in the purpose or function of the expense, and
differences in the responsibility for the item. To illustrate these three differences
in a commonplace way: Labor expense which has its source in the payroll is
12
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usually kept separate from materials expense which has its source in purchases
or requisitions; indirect materials which are used in the product itself are
usually kept separate from manufacturing supplies which are used to service
the plant; and finally the item of manufacturing supplies is usually identified
by the department where it is consumed. Thus, in this manner, do proper definition and separation of data in accounts produce basic building blocks for the
cost analyst. When this concept is fully employed, such management tools as
marginal contribution analysis can be derived — directly from adjusted trial
balances, and because they can be used with ease, they are used in fact —and
theory becomes practice.
The third rule is also in support of the building -block concept of cost analysis. Emphasis is on the words "directly related or assigned ". When this rule
is followed, the analyst's time is not spent in breaking down accounts into basic
information. And, when the fourth principle (of no allocations) is followed,
the analyst proceeds in confidence that the figures with which he is working are
straightforward and not rigged according to some previously determined allocation basis or formula, which may no longer be pertinent, if it ever was, regarding the current needs of the analyst.
The fifth and final principle of the above list merely states that the time to
make an allocation is the time of usage of the data and in regard to the particular
usage to be made. At such time, the basis of the allocation can be clearly stated,
and the data can be used with reliance upon the consistency and appropriateness of the application.
These principles are stressed, not only for purposes of developing consistency
and clarity in the account system but also for their importance to considerations
of speed and efficiency in data processing.
Responsibility Accounting and Budgeting
Responsibility accounting is essential to the budgetary control of operations.
A definition of responsibilities for budgeting is the first step in preparing a
budget. If the budget performance is to be reported and measured, the accounting system must coincide with established budgetary responsibilities. While it is
possible to have responsibility accounting without a budgetary control program,
an effective budget cannot be practically established without a responsibility
accounting system.
A necessary requirement of a system established to support a budget program, is complete coordination of the two. The system design should be guided
by the following principles of budget development:
AP R IL . 1962
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I.

Budget (and all types of responsibility) performance accounting
and reporting should be tied direcly to financial accounting, without memorandum adjustments or additions.

2. Budgets should be directed towards the control of expenditures at
the point of approval of disbursements.
3. Budgets should be simple and confined to the main purpose.
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Here is a typical illustration of results from ignoring the first of the above
principles. A trucking company noticed that its maintenance costs were increasing. A study was initiated by management, which developed data on maintenance labor hours per vehicle mile. A goal was established, and records were
kept in the maintenance office. Over several years, management pointed with
pride at the performance figures in comparison to the goal. Actually expenses
were only being transferred, as was discovered by a later more complete study
which sought to determine why profit margins were so low. Neglected maintenance was increasing operating costs and shortening asset life. How many
times has a drive to reduce indirect labor expense resulted in increasing the direct
labor cost simply by changing account coding at the supervisory level? These
comments seek to show the balloon effect of uncoordinated and incomplete control programs. A squeeze on one portion acts to pop out another. (They also
illustrate the importance of clear -cut account definition and strict enforcement
of proper classification.)
In other
words, they are part and parcel of profit and loss reporting.
The second principle of budgeting seeks to match authority and responsibility. If a foreman is given a certain size crew, a certain quantity of materials,
and a certain work area, his authority extends only to the use he makes of this
organization of men, materials, and machines. In the context of standard costs
and flexible budgets, he is responsible only for the efficiency variance and the
spending variance. He has no responsibility for the volume of work assigned
to him or for expenses to which higher management has made commitments
over a period of time —past, present, and future. Fixed assets are a good example. Once a plant or item of equipment is purchased, a stream of expenses
has been incurred. This charge, depreciation, should be reported against that
level of management which has authority to purchase and to liquidate. The
capital expenditures budget is the proper control measure for depreciation
charges.
The third principle is one of practicality. Remember that the people who
receive and use budget responsibility reports are not usually familiar with accounting. Their greatest failing is that they tend to attach or expect a preciseness of statement which is only achievable in regard to directly assignable
N.A.A. BULLETIN

costs or expenses. A confusion of statistics and data will either mislead or result in the reports being ignored entirely. The main purpose of any report to
operating management regarding their responsibility should be to measure the
results of directly controllable operations. For example, it is not practical or
desirable for lower management to budget for allocated overhead expense
simply to acquaint foremen with the "full cost" of their operations.
Responsibility Accounting and Cost Control
As stated in the introductory remarks, one main purpose of responsibility
accounting is the control of costs at basic supervisory levels. This does not imply
that all costs are to be controlled at the foreman's level. It means that costs
are controlled at whatever level they are originated and initially approved. For
example, certain costs are originated, initially approved, and expended only at
the president's level. For such costs the president represents the basic supervisory level.
Controllability of costs is always a point of controversy in establishing cost
responsibilities. It is often confused with the benefits of costs. The resulting
arguments are not easily resolved by a generalized rule. However, many items
readily fall into place if the principle of keeping expenses intact and recording
them according to origination and approval of disbursement is followed. A
second principle of value to this problem is that, if the basic cost is reported
and controlled at its lowest level, any costs which are merely percentages of the
basic cost are automatically controlled without cumbersome recording and reporting at the lower level. A good responsibility accounting system like a good
budgeting system seeks to control costs by controlling the origin and approval
of expenditures.
A frequently encountered problem associated with cost controllability concerns expenditures made in one area but benefiting another area. In the case
of an overhead type of service department, the rule of controlling costs at the
point of expenditure is appropriate. Control of usage of the service can then
be exercised through memorandum budgets and records of a subsidiary nature.
In the case of direct expenses incurred in an operating unit for another like
unit, the answer is not clear cut. One solution is the use of standard costs which
transfer all costs at standard rates to the beneficiary, with final accumulation of
costs at standard rates at the point of sale. Each operation is responsible only
for its variances from standard. A second approach is to maintain responsibility
for expenditures at point of origin and also to relieve costs in total for the
value of services provided to others. The relief accounts are strictly inter - departAPRIL, 1962
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ment and balance out to zero for the company. For consolidation and early
closing purposes, they can be ignored.
Assignment of Program Responsibility
The design and installation of a responsibility accounting system can represent a major undertaking for a business organization. As discussed earlier, it
requires a great deal of competence in solving problems in organization, cost
accounting, budgeting, and cost control. As important as special technical competence is the participation of general management. This participation must
begin immediately with a clarification of the organization and assignment of
responsibilities and must continue through the installation and administration
of the program. In doing this, general management must be extremely careful
not to assume the roles of either the accountant or the systems designer. Each
decision must be examined in relation to good accounting practice and practical
system operation by responsible authorities in these areas.
Financial management is ordinarily assigned responsibility for the technical
development of the system. This includes:
1.
2.

3.
4.
5.
6.
7.

Advising general management on organization problems.
Conducting detailed field surveys.
Designing a coding system for a chart of accounts.
Preparing a descriptive manual of accounts.
Designing detailed procedures.
Preparing a manual of instructions.
Accomplishing the installation of the system.

The first and last of the above assignments are not and cannot be the exclusive
responsibilities of the accounting function but do require the coordinated and
interested efforts of the entire organization.
In summary, modern business management demands a responsibility accounting system. Too often, comparisons of accounting systems in use today with the
qualifications described here find the present tools inadequate to perform the
present job. Management can function only as well as its tools can perform their
assigned task. Responsibility accounting provides the means by which accounting can properly perform its management function of integrated control in today's complex organizations.
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Looking Ahead in Evaluating Proposed Mergers
by DAVID F. FOLZ and J. FRED WESTON

T

HEE FI N AN CIAL WORLD

has seen a heightened resurgence of merger activity

the post -war period. As accountants, among others, have not always
provided sufficiently analytical data for evaluating potential combinations and
acquisitions, the less apparent aspects of financial relationships were not recognized. Hence, some good mergers have failed to materialize, some poor mergers
have taken place.
In a broad segment of the American industrial spectrum, inadequate analysis
has led to unsound combinations in some instances and prevented what would
otherwise have been highly favorable corporate marriages in other cases. These
fallacies are listed below:
1. Failure to recognize the source of dilution (here used in the sense
of a decline in earnings per share or in market price of the common
stock) .
2. Failure to recognize the difference between short -run and long -run
effects on earnings per share and market price per share.
i . Failure to recognize that unequal projected growth rates in earnings
affect the comparison between initial dilution and future dilution.
4. Failure to recognize that dilution may be a form of investment.
A related fallacy is the failure to recognize that immediate dilution
may be considered as the alternative to "starting from scratch" and
building a new product line through internal development.
5. Failure to give adequate recognition to marginal effects of the
merger on future earnings.
This paper sets forth principles to aid accountants' participation in the analysis of the terms of mergers. It also presents a technique for graphical presentation of the factors which affect the flow of short -run and long -run dilution.
Guidelines are provided for organizing information important for management
decisions with regard to the terms of mergers.
Angeles Chapter, 1962, is Director, Diversification Task Force,
Lockheed Aircraft Corporation, Burbank, California. Before joining Lockheed in 1952,
he was engaged in the investment securities and the mortgage loan fields. He was graduated
from University of California at Los Angeles with a B.A. degree in economics.
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California at Los Angeles. He was Associate Editor of the Journal of Finance from 1948
Chicago in 1941 and in 1949
to 1955. Dr. Weston began teaching at the University of
joined the University of California at Los Angeles. In 1959-60 he was President of the
Western Economic Association. He is author of numerous books and articles. His latest
book, entitled Managerial Finance, was published by Holt, Rinehart & Winston in
January 1962.
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Whenever two firms combine, either through a pooling of interests or purchase of one by the other, dilution or accretion of earnings may occur. The
fundamental determinant of whether immediate dilution or accretion will occur,
is the existence of a difference in the effective price- earnings ratios of the firms
involved.
Immediate Earnings Dilution or Accretion
Given the earnings per share of each company, if the price represented by
the terms of the merger does not represent the same price- earnings ratio for the
firms, earnings dilution or accretion will occur. This immediate dilution may be
demonstrated by the example in Exhibit 1 which presents the essential facts
for the analysis of the financial effects of a proposed merger between Company
A and Company B. The former has a price- earnings ratio of 15 and the latter
has a price- earnings ratio of 8. In the proposed merger, the market price per
share of Company A stock is valued at $120. The market price per share of
Company B stock is valued at $40.
If a merger takes place on the basis of the market price per share, the exchange ratio will be 3 to 1. This could be expressed in various ways, but let
ANALYSIS OF DILUTION

Total Earnings
No. of Common Shares
Earnings per Share

Company A

Company B

$40,000

$50,000

5,000

10,000

$8.00

Price - Earnings Ratio

15

Market Value per Share

$120.00

Shares
Received

$5.00
8
$40.00

Earnings per New Shares
Before Merger
After Merger

A Shareholders

15,000

$2.67

$3.60

B Shareholders

10,000

$5.00

$3.00

Total Shares

25,000

EXHIBIT 1
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us assume that in the new company the A shareholders will receive three shares
of stock for every share they now hold, and the B shareholders will receive one
share of stock. Initially the earnings in the new company will simply be the
sum of the individual constituents to the merger before they joined.
Since Company A's total earnings had been $40,000 and Company B's total
earnings $50,000, a total of $90,000 earnings gives the average of $3.60 per
each of 25,000 shares. For A shareholders, who received three shares for each
original share, earnings will be three times $3.60 or $10.80, i.e., an increase
of $2.80 as compared with $8 before. The B shareholders, however, who had
been earning $5, now earn only $3.60, so that they suffer earnings dilution of
$1.40 per share.
This example illustrates earnings dilution or accretion when a trade is made
on the basis of market prices and the price- earnings ratios are not equal. It may
be interesting to examine whether the earnings accretion for A is the exact correlative of the earnings dilution of B. The earnings increase of $2.80 per each
of Company A's 5,000 shares gives a total increase of $14,000 for the A shareholders. This can also be expressed as follows: The 15,000 shares now held by
A were earning $2.67 per share and are now earning $3.60 per share. This
represents a $0.93 per share accretion to them, or $14,000. The B shareholders,
on the other hand, are suffering earnings dilution of $1.40 per each of 10,000
shares, or $14,000. Hence, they suffer earnings dilution equal, in total amount,
to the increase accrued to A shareholders. Though the earnings dilution and
accretion always offset each other in total, the amounts per share are not the
same. The earnings accretion can be more or less than the earnings dilution
per share for the stockholders of the respective companies. What the earnings
accretion or earnings dilution will be per share depends upon the total number
of shares outstanding in relationship to the total earnings of the respective
companies.
Market Value Dilution or Accretion
What will the effects on market value appreciation or dilution be? Let us
assume for the moment that the price- earnings ratio in the new company will
be the price - earnings ratio of 15 of A. Therefore, each share of stock in the
new company will sell at a price of $54. The stock of Company A has sold at
$120. Compared with the current market value of $162 for each three -share
equivalent acquired, A shareholders will have achieved capital gain of $42 per
original share, or $14 per new share of stock.
The stockholders in Company B had stock worth $40 per share. Now they
APRIL. 1 9 6 2
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have stock worth $54 a share, so they also achieve earnings appreciation of $14
a share. At first glance this appears to be a paradox, an example of both companies lifting themselves by their boot straps, because shareholders in both companies appear to have gained from simply an exchange of shares into a new
company. The answer, of course, lies in the fact that we assumed that the higher
price- earnings ratio applicable to one company is now applicable to the combined company. This may or may not be the case in an actual situation.
Let us assume now that B's price - earnings ratio of 8 is multiplied by the
combined earnings per share of $3.60. The market price per share will be
$28.80, resulting in the same earnings dilution for both, amounting to $11.20
per share on the new basis. For the A stockholders it would represent $33.60
dilution per share on the old basis. The shareholders of both companies suffer
earnings dilution. This, of course, results from the fact that we applied the
lower price- earnings ratio to both companies.
But why should a market price reduction result for B since the same price earnings ratio was applied? The answer is that earnings dilution occurred for B.
Therefore, when the diluted earnings are multiplied by the original price- earnings
ratio, the stockholders of B also suffer market price dilution.
Is there some price- earnings ratio for the combined company that will result
in neither market price appreciation nor market price depreciation for the stockholders of both companies? The answer, of course, is yes. If the price- earnings
ratio in the new company were exactly 11 1/9 , the market price per share of the
new stock would be exactly $40. In this case, neither market price dilution nor
appreciation would occur. Very clearly, whether market price dilution or market
price appreciation occurs depends upon whether the combined company will have
to a greater extent the price- earnings ratio of the company with the lower
price - earnings ratio, or the price- earnings ratio of the company with the higher
price- earnings ratio.
Because of the uncertainty surrounding these factors, in practice the negotiators in a contemplated merger tend to give the greatest weight to the likely
effect on earnings appreciation or dilution rather than market -price appreciation
or dilution. Therefore, in most of our subsequent analysis we shall be focusing
primarily on indicated earnings- per -share dilution or accretion rather than indicated market -price dilution or appreciation.
Foreseeing the Effects of Mergers
In our discussions with the financial officers of a large number of firms contemplating mergers or acquisitions, we have discovered that great emphasis
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is placed on the immediate effects of an acquisition on earnings per share. If
the prospective effects on earnings per share of either of the companies in the
proposed merger or acquisition are unfavorable, the merger is not likely to
take place. _
But we raise a serious question as to whether the failure of a merger to take
place because of the unfavorable prospective effects on the immediate earnings
per share is a sound basis for breaking off negotiations. Why are the price earnings ratios of the two firms so widely different? The price- earnings ratios
of the two firms in the prospective merger are widely different because the
prospective future earnings growth is judged to be different. Investors have
formed expectations of future earnings growth that are significantly different
for the two companies. If the future growth of earnings of the two firms is
likely to be greatly different, the firm which suffers immediate earnings dilution
may actually receive very substantial benefits in the near future. Conversely,
the firm that achieves the immediate earnings accretion may have this advantage
dissipated in the near future.
Graphic Analysis of Merger Results
To aid in reaching decisions on these matters, it is important to understand
what the relationships involved are likely to be. It is important to qualify the
relationships and set them off clearly. When this is done, the basic policy
issues can more effectively be confronted. Exhibit 2 illustrates how an analysis may be made of the effects of a merger which takes place between two
firms with unequal price- earnings ratios and also differences in future growth
rates in earnings. The exhibit is set forth in general terms so that it is applicable
to a wide range of similar circumstances.
In the exhibit, the influences of three factors are reflected: the relative price earnings ratios of the companies, their relative future growth rates in earnings,
and their relative size. In this example, it is assumed that the ratios of the
price- earnings relationships are 1.3 to I. For example, if the price - earnings ratio
of one of the companies was thirteen and the price- earnings ratio of the other
company was ten, the relative price- earnings ratios would be 1.3 to 1. Many
other combinations of price- earnings ratios would result in the same relative
relationship.
The size ratio assumed is .3 to 1 (the higher price- earnings ratio company
again in the numerator). It is important to recognize that the valid measure of
relative size is the total earnings of the respective companies. It can be shown
that any other measure of size will be invalid. Thus, if the size ratio is .3 to
APRIL. 1962
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EXHIBIT 2

1, this suggests that, for example, total e a r n i n g s o f t h e h i g h e r p r i c e - e a r n i n g s
ra t i o c o m pa n y i s $ 3 million while the earnings of the lower price- earnings ratio

company is $10 million. Obviously many other combinations of earnings would
also produce the same .3 to 1 ratio.
The combined influence of the relative price- earnings ratio in the merger
terms and the relative size ratio determined the amount of the initial dilution.
This is shown by the difference between the point L and the point M on Exhibit
2. The line LL' is the earnings per share of the lower price - earnings ratio company if the merger had not taken place. The broken lines in the exhibit are
the earnings per share of the lower price - earnings ratio company after the merger
(also the combined earnings per share) under varying ratios of future growth
rates. It is of interest to note that all of the broken lines fan out from the
beginning point M.
For example, if the prospective future growth rate in earnings per share of
the larger company (the lower price- earnings ratio company) is 4 percent per
annum compounded, while the prospective future growth rate of the acquired
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company is 2 percent per annum, the ratios of the relative future growth rate
and earnings is .5 to 1. If their prospective future growth rates are both 4
percent per annum or both 5 percent per annum, the ratio of future growth
rate and earnings would be 1.0. If, for example, the future growth rate of earnings of the acquiring company were 6 percent and of the acquired company were
10 percent per annum, the ratio would be 1.7 as indicated on the chart.
The significance of Exhibit 2 lies not so much in the technical and procedural
aspects of its construction, but in the interpretation of the results. Under the
assumptions of this illustration, the initial dilution of earnings per share for
the acquiring company will be a decline in earnings per share from $10 a share
to $9.35, representing an initial earnings dilution of $.65 per share. If the ratio
of future growth rates and earnings is under 1.0, this initial dilution in earnings per share on the part of the acquiring company will become larger each year.
If the future growth rates of earnings are exactly the same, so that the ratio
of the two is 1.0, the broken line will always lie below and represent earnings
dilution of $.65 per share for the acquiring company each year. However, if
the ratio of the future growth rates and earnings is greater than 1, the dilution
in earnings per share will become smaller each year. The number of years
required for a crossover from dilution to accretion in the earnings per share
of the acquiring company depends upon the size of the ratio. As Exhibit 2
indicates, when the ratio of future earnings per share is 1.7, the cross -over
from dilution to accretion does not occur during the 5 -year period exhibited on
the chart. When the ratio is 3.3 the cross -over occurs at the second year. When
the ratio is 5.1 the cross -over occurs shortly after the first year.
The years during which earnings dilution occurs represent an investment outlay by the low price- earnings ratio company. After the cross -over, the low
price- earnings ratio company begins to achieve earnings accretion, constituting
the returns from the investment represented by the earnings dilution during
the earlier years. The return on investment then can be calculated.
Thus the relationships as shown in Exhibit 2 provide a framework which
enables the policy- makers to confront the significant issues on which decisions
must be made, related to a final determination of whether or not to engage
in a merger. The exhibit portrays the size of the initial dilution in earnings per
share. This raises the question of how much and for how many years the
policy- makers are willing to accept dilution in earnings per share. Since there is
always a risk that expectations of future growth rates in earnings may not
materialize, what risk of loss, as represented by the earlier dilution, are the
policy- makers willing to accept? What kind of return is required? What period
is required for the present worth of the investment represented by the total
AP R IL . 1962
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initial dilution to be exceeded by the present worth of the earnings accretion
after the cross -over point ?'
Another consideration that should be taken into account by the policy- makers
is to make a comparison with the alternative of building up the same product
line or markets by internal development within the company. The initial and
subsequent costs of internal development of a new product line or new market
area are comparable to the earnings dilution that takes plase in a merger.
Both represent an initial investment. A graphical analysis precisely parallel to
that shown in Exhibit 2 can and should be made for the prospective investment
return that would come from internal development of the same or similar
attributes represented by the prospective acquisition. Comparisons can then
be made between the initial outlays and prospective payoffs of achieving a
particular product or market line through acquisition or by internal development.
If the acquisition of the new product or market line is essential for the future
success of the company, it may be that, while the acquisition involves substantial
initial outlays in the form of earnings dilution and involves relatively heavy
risk, it may, nevertheless, be a less expensive method of achieving the desired
additions to the firms's products or markets than any other available alternative.
Determination of Acquisition Price
The graphical analysis may also be usefully employed to determine the price
that a firm may pay in terms of the amount of initial dilution it is willing to
accept, and the required payoff. These relationships are set forth in Exhibit 3
for a situation in which the relative size of the companies is the same as in
Exhibit 2, a ratio of .3 to I. It is based on the situation in which the ratio of
growth rates of future earnings is 3.3. For example, if the future prospective
growth rate in earnings of the acquiring company is 4 percent, the prospective
future growth rate in earnings of the acquired company is 13.2 percent per
annum. At different acquisition prices, a different broken line may be drawn
representing the earnings per share of the lower price- earnings ratio company
after the merger.
If the acquisition price results in a relative price - earnings ratio as high as
3.0, the initial dilution would be very substantial and the cross -over from dilution
in earnings per share to accretion in earnings per share would come in the
distant future. However, if the firms traded on the basis of earnings so that the
relative effective price - earnings ratio in the merger terms were 1 to 1, there is
1
Appropriate procedures for calculating return on investment have been set forth in
previous issues of the N.A.A. Bulletin.
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Effects of Varying Rice - Earnings Ratios on Earnings per Share
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EXHIBIT 3

no initial earnings dilution. Under the assumption of a larger prospective
growth rate of future earnings of the acquired company, earnings accretion for
the acquiring company takes place during the first year after the merger.
Policy- makers must decide the number of years representing a satisfactory
cross -over point from earnings per share dilution to earnings per share accretion.
If management decides on a cross -over of 3 years, for example, this determines
the maximum price that management will be willing to pay for the other
company.
Thus the analysis permits the graphical presentation of the size of the initial
dilution of the earnings per share, based on the relative prices in the merger
terms. It also exhibits the number of years required for the cross -over from
earnings dilution per share to earnings accretion per share. The prospective
rate of return or the profitability of the proposed investment at the firm's cost
of capital can then be analyzed in the customary manner.
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Why Combined Earnings May Exceed Separate Earnings
If a merger or acquisition is to have an economic justification, the effects on
earnings must be more than additive. The merger should result in combined
earnings higher than the sum of the earnings of the constituent companies. Because of a number of factors, the merger or acquisition can result in an improvement in the combined earnings over the sum of the earnings of the individual
companies.
A good example of this is the acquisition by Philip Morris Company of Benson- Hedges in 1955. Benson - Hedges had developed an effective filter -tip cigarette, and it appeared to those in the cigarette industry that the filter tip was
going to catch on. Philip Morris, as other companies, faced the question of
whether to develop its own filter. At best it would take two or three years,
as it proved to take for some of the other companies that did attempt their own
filter -tip. By acquiring Benson - Hedges, Philip Morris obtained filter -tip know how immediately and came out with filter cigarettes. As a consequence, Philip
Morris increased its share of the cigarette market after the Benson - Hedges
purchase.
Philip Morris paid a substantial premium for Benson - Hedges in terms of
relative price - earnings ratios and three times the book value. This resulted in
initial dilution in earnings per share for Philip Morris. However, when consideration of the increase in its market share in the cigarette industry is translated into improvement in earnings per share as the consequence of this acquisition, the combined earnings were greater than the sum of the individual earnings.
Other general sources of marginal effects are as follows. One company may
have a particular range of management skills not possessed by the second company, and vice versa, or there may be a dove - tailing of management skills. A
company may be strong in research, the other strong in marketing. Sometimes
a company may have a certain set of technological competence not possessed by
the second company. In turn, the second company may have the technical competence required by the first. Combining the two gives a range of technical
competence that neither could achieve individually.
The charting procedures described in the previous exhibits can be used to
demonstrate that, without "synergism," the initial dilution in earnings of the
low price- earnings ratio company is exactly offset by the initial accretion in
earnings for the higher price- earnings ratio company. After the cross -over
point, the two companies will reverse their dilution and accretion positions.
Synergistic effects must be present if a merger or acquisition is to provide earnings improvement for both companies over a reasonable time horizon into the
future.
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Emphasis Belongs on Future, Not Immediate, Effects
The foregoing discussion has indicated that financial analysis has typically
placed too much emphasis upon immediate effects of mergers on dilution or
accretion of earnings per share. Such an approach over - emphasizes short -run
considerations and treats the effects of combinations in a static way, as though
the life of the company ceases to evolve after the merger has taken place.
There is failure to recognize that differences in price- earnings ratios are most
likely to exist because they reflect expectations of different future performances
in earnings per share for the companies in the merger. Thus, it is important
to recognize that the initial dilution in earnings per share represents an investment similar to any other kind of investment that aims to bring about an improvement in future earnings for the company. As with any other investment,
it is important for the accountant to consider the outlays and prospective returns and to make comparison with alternative procedures for obtaining the
same objectives.
A methodology has been described for making a simple and direct analysis
of the immediate and future consequences of a merger, taking into account
management's best judgment of the effects of the merger on future earnings
per share resulting from the addition of the earnings per share of the constituent companies as well as their interrelated effects. The framework developed enables management to determine immediately which prospective
merger possibilitities deserve more detailed analysis of the factors that lie behind
the estimates portrayed by the charts. Graphic presentation of the analysis provides a screening device for immediately eliminating many proposals from
further evaluation.
This analysis also underscores another important consideration. In a diversification strategy, in which gains over present earnings will not be achieved in the
merger, the participating firms will simply be trading gains and losses. Under
such circumstances, it would be difficult to arrive at terms of a merger that did
not represent taking from one company for the benefit of another.
Accountants share the responsibility for assembling data for analyzing both
the immediate and future results of mergers. Sound analysis will often show
that the stockholders of both participants in prospective mergers can potentially
gain in the long run. As financial managers, top accounting officers have an
important role in the American economy when they contribute to the growth of
their firms through sound analytical studies.

AP R IL . 1962

27

Separating Fixed and Variable Costs
for Flexible Pricing
by CARLYLE NICKLER*

T

HE IDEA

of separating and using costs as fixed and variable is not now unfamiliar to

businessmen, though it sometimes seems so. Often management tries to estimate the
effect of volume by reducing the overhead percentage when quoting on large - volume jobs.
The segregation of costs into fixed (those which remain unchanged by volume) and variable (those which tend to rise and fall in the same degree as productive labor) is the
first step in developing a better management tool for these pricing decisions. The second

step is to relate all variable costs to productive labor by departments. With a variable
overhead rate for each department, it is much easier to project what total out -of- pocket
costs will be— material, productive labor and variable overhead. These represent the minimum which can be charged for any product without incurring a loss in overall profit.
The difference between the selling price and the out -of- pocket costs represents a
contribution to fixed overhead. By using variable departmental overhead rates, it is possible
to compute the contribution made by any and all products a t a ny a nd all prices.
This becomes more important when tied to a good sales forecast and an annual budget.
If we break our sales forecast into a definite quantity of specific items, we can determine
what our total outlay will be for material, labor and variable overhead for each. We
then add our fixed overhead and selling, general and administrative costs and compare this
total to the total dollars on our sales forecast. The difference between these figures is our
projected operating profit or loss. With this figure at our disposal, we are in a much better
position to make the pricing decisions which mu st be made for the coming year whenever
the assumptions on which our projections were made change. Should we decide to make
low bids on marginal business, we can predict what they will contribute and can immediately adjust our appraisal of the coming year.
If business conditions are such that no additional business is available at full prices,
we know exactly how much must be removed from fixed overhead and selling, general
and administrative costs to restore a profitable situation. This may sound out of line, since
we have defined fixed costs as those which remain unchanged by volume. While this is
normally true, most costs can be revised by management decision in emergencies. Therefore, these areas can be revised if and when business conditions warrant. The important
thing is knowing when and how much.
Variable departmental overhead rates, coupled with the separation of fixed and variable
costs and projected into an annual budget, provide management with one of the most
valuable tools that has yet been devised as an aid in making sound pricing decisions.
* Head, Cost Estimating and Pricing Department, Excel Corporation, Elkhart, Indiana.
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Stimulating Management with Competitive
Product Analysis
by OWEN B. HILL
are currently using a somewhat new device known as competitive product analysis. This analytical comparison of costs of others'
products with the company's own may result not only in a reduction of costs
but also may serve as a control over and stimulant to management activities in
the areas of engineering, production and marketing. Although the procedures
followed include techniques of other fields, the principal use and interpretation
of the data collected is in discharging financial responsibility. The group performing the analysis, therefore, should report to the controller or financial vice -
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president.
For the purpose of this presentation, we will assume that a competitive product analysis group is assigned to one division of a major appliance manufacturer.
The principles applied in this division are the basic steps which should be followed by any company in setting up a system for analyzing competitors'
products.
The Personnel of the Team and the Products to Study
A good analysis team should consist of personnel from all operations of the
company. The size of the team is determined by the size of the organization. It
is quite possible for a very small firm to have one man assigned to this function
a few hours each day, while a large company with several thousand employees
might have 25 or 30 people working full time in this capacity.
In our illustrative situation, on the basis of experience, eight men are necessary to adequately perform all the duties required. Top management has chosen
two men from cost accounting, one from quality control, two from industrial
engineering, one from design engineering and one from production engineering,
plus a senior cost accountant to take charge of the group. The qualifications of this
man include a thorough knowledge of the product, proven ability in cost accounting, and the type of experience gained while working with shop foremen
and supervisors in establishing an operating budget. This kind of experience is
OWEN B. HILL, Los Angeles (Evansville, 1952), is Controller of Honcor Corporation,
Hawthorne, California. Previously, he was employed by Whirlpool Corporation, Servel,
Inc., and by the Federal Bureau of Internal Revenu e. Mr. Hill is a gradu ate of Evansville
College (Indiana), and is a Past President of the Evansville Chapter of N.A.A. In 1958 -59
his contribution to the Bulletin won him a Lybrand Certificate of Merit.
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vitally necessary for any person chosen as supervisor of such an analysis group.
Quite often the decision as to which product should be analyzed is made by
top management. If the decision is left with the analysis group, it should call on
the sales manager for assistance. The sales department ordinarily has the sales
figures of competitors readily available. From these figures, it is possible to determine which ones should be studied and in what order. Usually the competing
product having the highest sales for the most recent period would be studied
fi rst.
This might not be so if sales predictions show that some other competitor with
a new idea is expected to lead in the coming sales period. In practically all industries, new ideas become common knowledge long before the related product
hits the market. In many instances, the other companies in the same industry
have similar ideas well along in the development stage and it is not unusual for
more than one company in the same industry to come out simultaneously with
similar ideas. Sales forecasting personnel are quite adept in determining the
needs and desires of the buying public. Hence, with their knowledge of customer acceptance, they can accurately predict sales figures in advance of actual
production and, in so doing, indicate also the products which should be studied.
Testing and Dismantling the Competitive Products
After the products to be analyzed have been procured, the group schedules
them for a series of performance tests. These tests, along with an inspection of
the visible parts, are made for the purpose of rating the products as to quality.
This phase of the operation is identical to the work performed by numerous
independent testing laboratories. The object of the tests should be to obtain an
unprejudiced report on each item tested.
All functional aspects of the products should be tested and a report outlining
the results should be prepared on each test. Graphs showing the comparative
levels of the tested products' standing in terms of the standards established by
the corporate quality control office, accompanied by a synopsis of each test performed, have been found to be most informative. The synopsis of each test
should explain why one product is better than another. If a product proves to be
better than the company's own, the synopsis should also include recommendations for improving company performance in this area. Recommendations of
this nature are the ammunition needed by the sales manager. Armed with them
he can insist on a better designed product.
The preliminary performance test reports are forwarded to all areas of the
division as soon as they are completed. This data is valuable information for
30

N.A.A. BULLETIN

P a r t s

Part name

S h e e t

Part number

Do or H a n d le

P u r p o s e of p a r t

Decorative p art

138

which wo rks w e l l f o r op e n in g

th e door.

Pu rc h a se d part

X

T y p e of m a t e r i a l

Size

13 3/4"

Remarks

Vendor name

P.D .Q .

Corp.

Z i n c D i e C a s t - Ch r o m e P l a t e d .

7/8"

lo n g x

Th is h a n d le i s

wide x

14"

h ig h ;

1#

a re vi s io n of l a s t

3z

oz.

t im e of

t h i s h an d le i s

easily

in t o a sim p le f i x t u r e f o r

c a s t i n g an d p l a t i n g p r o c e s s e s a r e
manufacture of ou rs .

Cost of

1/3

the design.

th an th e

Die

id e n tic a l

th o s e used

in the

to

es t im a te d

t o be

.03

le s s

h a s no p a i n t e d

the pla t in g.

Pu rc ha s e price each

To t al

le s s

to th e door.

Purchased Part

A s s e m b ly lab or

01

Th e h a n d l e f i t s

t h a n t h e one used on ou r co m p a ra ble model b e c a u s e i t
s u r fa c e added t o

Th is v e r s i o n

installation

th e h an d le i s

1

smo oth er s u r f a c e .

ap p ro x im a tely

one on o u r c o m p a r a t ive model b e c a u s e of

Qu an tity

y e a r ' s m o d el.

i s m u ch s i m p l e r t o c h r o m e p l a t e b e c a u s e o f t h e
Installation

Make part

M a ke P a r t

1.875
.o6
1.935

M a t e r ia l co st

L a b o r to prod uce

Burden

A s s e m b ly lab or

To t al

EXHIBIT 1
APRIL, 1962

; 1

all staff members. It shows the results of their coordinated efforts matched with
those of the competitors. Available sales and profit trends relating to products
compared quite often correspond with the quality ratings shown by the performance test reports. This suggests that even without the aid of expensive testing
equipment, the buying public recognizes relative merit in workmanship.
In order to dismantle the product without damaging its component parts, the
analysis group must have an adequately equipped workshop. Larger companies
have complete areas specifically for this purpose, furnished with power tools,
hand tools, gauges, meters, cameras, vises, work benches, and any other equipment necessary to complete the operation efficiently. After the work area has
been assigned and furnished, the process of dismantling a product is performed
as nearly as possible in reverse of the order in which it was assembled. This is
practicable because most companies follow a similar pattern of assembly. A few
minor differences in order of assembly usually will not affect the reliability of the
e ,jimate of the cost of a product.
A part number is assigned to each item as it is removed from the product.
Each is tagged with its number by attaching a strip of masking tape with the
number written on it. The part removed is also given a name and a purpose,
both of which are recorded on a parts sheet, indicating all the technical detail,
which is entered when the examination and pricing are completed. Remarks,
include special information regarding production processes, etc., which affect
the cost of the part. The parts sheet is illustrated on Exhibit 1. This process
continues until the product has been completely dismantled and all of the information has been recorded on parts sheets.
It is now necessary for the members of the team to determine which parts
were made by the manufacturer and which parts were purchased from some outside source. For personnel in the industry this is not a difficult procedure, since
most companies follow the same pattern concerning which parts to make and
which parts to purchase. If one of the companies in the industry should obtain
the facilities to produce a part which is normally purchased, it would soon be
common knowledge. Further, many of the purchased parts have identifying
marks which enable the analysis group to determine the name of the vendor
making the part. Plastic and die -cast metal parts usually have mold marks which
definitely identify the vendor.
Pricing the Purchased Parts Contained in the Product
By consultation with the sales department, the analysis group can determine
the volume appropriate to the production of the part. By taking this figure and
i2
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some identification of the part to the purchasing department, it is possible to
estimate quite accurately the price being paid for the part. Special items, such as
crome plated handles, plated and painted name plates, and other similar parts,
need a slightly different treatment. If our hypothetical company division is
staffed with a value analysis group, it may be asked to determine the purchase
price of special items. If such a group is not available, it is necessary for the
competitive analysis group to perform this service for themselves. This is done
for the part by estimating the amount of material contained and analyzing the
amount of labor involved in its production. It is sometimes necessary to call in
personnel from the purchasing and engineering departments in order to do this
accurately.
If it is desirable to make a more thorough analysis of the purchased parts,
it is necessary to take the following steps which a value analysis group would
use:
1.

Determine the tool charge and amortize this charge over the estimated annual usage to determine the cost of each unit produced.

Find the cost of raw materials used by preparing an itemized list
showing the cost per unit of each category and allowing a reasonable amount for scrap.
3. Determine the production method used in making the part and
prepare a routing sheet showing all operations, machine speeds,
pieces per hour, an hourly labor rate, and an estimated burden

2.

figure.
4. Include freight costs, obtaining a figure by contacting the traffic
manager, the vendor, or a local freight agent.
S. Estimate the charge for inspecting and packaging.
6. Allow a reasonable profit percentage in the estimate of the price
of the part.

•

After going through all these steps carefully and totaling the results, the estimated price should be accurate enough for the purpose intended.
If the product being analyzed is in a painted cabinet, the thickness of the
paint is measured with a paint meter and the number of square feet painted is
recorded. Experienced analysts can determine whether the paint was applied by
a hand -spray process or by electrostatic spray booths. When they know the area
painted, the thickness of the paint, and the method of painting, they can accurately compute the cost of the paint used and the cost of application.
Wiring harnesses, fuses, tubing, electrical components and other items are
evaluated in much the same way as other purchased parts. The important thing
to remember is that each item or part removed is carefully measured, gauged,
APR IL . 19 62
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weighed and examined, in order that the product evaluation group will not miss
one clue in determining the production processes involved in making it.
Pricing Manufactured Parts Included in the Product
After all the data has been accumulated on the parts sheets for the purchased
parts included in the product being analyzed, the process of assigning a price to
the manufactured items can be started. The pricing of these parts can be handled
by one section of the crew while the remainder of the group completes the pricing of purchased parts.
To accurately estimate the labor cost in the manufactured parts, it is necessary
to make a detailed study of each part to determine how it was made. Processes
such as stamping, casting, extruding and grinding leave identifying marks which
are positive clues to the experienced analyst. From these clues, he can determine
exactly how a part has been produced. By comparing the production method
with a similar operation in his own division, the analyst can accurately estimate
the labor cost by adjusting its standard cost upward or downward to fit the situation. This portion of the analysis is usually completed by the joint efforts of the
industrial engineers and the cost accountants in the group. Estimating the labor
cost is the most difficult part of the operation, and the personnel from industrial
engineering and cost accounting are the best equipped for this function.
Assembly Costs
In order to make sure of accuracy in estimating labor costs of specialty items,
all members of the team should participate. If the item being analyzed is an
assembly, the group should determine what jigs, fixtures and other tools are
necessary to assemble it in the most efficient manner. By assembling the item
many times, they can then make a time study of this operation in detail and
accurately estimate the labor costs. At the same time they can assign to the product a charge for the jigs and fixtures which they found to be necessary for
assembly.
Functional Differences Between Company and Competitive Product
While the industrial engineers and accountants are engaged in the process of
determining and recording the prices on the parts sheets, the rest of the product
analysis group are taking close -up pictures of the areas of the product which are
different from their own. Along with pictures of these items, they write a de.34
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tailed description outlining the functions of the part. These difference areas are
rated by the engineers as to their workability and their value to the finished
product. In this area of analysis, there is frequent checkback to the results of
the performance tests.
Many times this portion of the investigation brings a recommendation by the
group that some item from a competitive product should be included in the
company's own product. This recommendation could result in the change of one
small part of the finished product or it could result in a major change in design.
If some inexpensive portion of a competitive product is serving the same purpose
as efficiently as a more expensive item in the company's product, the group
normally advises altering the design to take advantage of the cost savings. This
alteration should not be done at the risk of sacrificing quality when it would
adversely affect customer acceptance.
However, a change discovered in this way may be highly profitable. It is not
unusual for a major appliance manufacturer to produce as many as 500,000 of
one model of a product during one model year. In this situation, if the recommendations result in a cost savings of one dollar per unit, the company has
initiated an annual cost savings of half a million dollars in the production of
one model. The recommendations made are the result of the evaluations of differences reported.
Reporting to Management
After all the items contained in the product have been carefully analyzed and
priced and all assembly costs have been determined, it is necessary to gather
the findings in one report and submit them to the controller. The report should
be complete in all areas but should be as brief as possible. It is based on the
preliminary reports which are distributed to interested managers as soon as prepared. All processes used to estimate costs should be fully explained, though
the worksheets used to arrive at the costs need not be included. However, they
should be retained by the group for reference in case of a request to explain
various sections of the operation.
In order to most effectively set forth to management the results of the work,
the report should contain the following information:
1.

2.

Clear enlarged photographs of the product and of all the major
areas which make it up. These photographs should be properly
labeled with part numbers as well as names.
A complete report on all of the performance tests conducted, with
an explanation of the results.
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3. Detailed reports by the engineers explaining their findings and
evaluations. This section of the report should also include recommendations for design changes which they feel should be made,
with full explanation of what the recommendations involve in
capital expenditures and re- arrangement costs.
4. If the recommendations result in cost savings, the report should
explain how the amounts were determined and what the net annual
savings to the company will be.
5. In the case of large products, such as major appliances it is advisable to report on the various areas of the product by subdividing
it into sections. This allows the various areas of management to
concentrate on particular phases of the problem without having to
digest the whole report.
C. Each member of the group should write a brief comment on the
product studied, giving his opinion of the quality and workmanship involved in its production.
When the completed report is reviewed and approved by the controller, he
may submit the findings to the other members of management. In doing so, he
will send a copy of the complete report to the division manager and all the staff
members for their study in advance of a meeting. They are given sufficient time
to digest the report and have their own recommendations ready for submission.
Discussion of Recommendations
The staff meeting is attended by the chief engineer, research and development
director, quality control director, production manager, sales manager, division
manager and controller, who discuss and evaluate all phases of the report. It
is essential that the cost accountant in charge of the analysis be present at the
meeting, with his staff, to answer questions and to make available supporting
information which may be needed for any phase. Generally, many of the recommendations will be given immediate approval and design changes or changes
in production methods will be started at once. Other recommendations contained
in the report will probably be given to a committee for further study and, in all
probability, some will be rejected completely as impractical.
The controller is in a position to see that over -all financial considerations are
given full cognizance in the decisions to accept or reject recommendations. His
exercise of this control prevents certain reasonable but less profit- motivated considerations from taking precedence.
Incidentally, the accountant's role in this type of operation provides an excellent opportunity for development. While assisting management in making
36
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decisions, he gains invaluable experience and training for a future management
position. The aggressive accountant of today benefits from having a thorough
knowledge of his company's products and how they are made. He must keep
abreast of changing production methods and know what competitors are doing.

Stimulating Management Action
There is a definite need for competitive product analysis. Its many benefits
are invaluable to all management personnel. Production, engineering and marketing managers especially are stimulated to take advantage of every opportunity
to find and effect improvements. The purchasing department is aided in its
make -or -buy decisions. New sources of supply and material usage may be discovered. Labor costs are reduced through improved production methods. Tooling requirements are generated in connection with performing tests, and engineers learn new techniques. Product reliability and other improved features in
products enable salesmen to stress strong points in their sales presentations.
The crux of this analytical procedure is its various reporting levels. As soon
as analysis and testing are started, information which begins to flow can serve as
the basis for making needed changes, or at least stimulating the thinking of
managers along the lines that require attention. As the reports build up, the
direction in which major areas of change are developing becomes apparent. By
the time the controller submits to the management staff over -all reports, sufficient
confidence has been generated as to their bearings and consequences to assure effective action being taken.
The report provides a usable control feature. It shows costly errors made in
the product's original design and points out faulty production methods being
used. It brings out sales features which have aided competitors. These points,
in addition to the profit- improvement opportunities disclosed, make the procedure a vital part of the division's management action.
By being presented factual data obtained through competitive product analysis, management is shown how the position of the company can be strengthened. In effect, the best available features from the industry are searched out
and recommended for use. The managements of highly competitive industries
cannot afford to bypass this valuable procedure and source of information.

APRIL. 1962

37

The Limited -Value Purchase Order
in the Aircraft Industry
by PHILIP I. K. HARDING*

A

the aircraft indu stry will appreciate the fact that the stringent
controls imposed by civil and military authorities do little to lessen the burden of
the paperwork to be handled, and one has to be constantly alert to prevent the multiplicity of copies spreading to areas where they are not needed. While it is ma ndatory in
this business to have an elaborate system for tracing the origin of all materials used in
the finished product, this does not apply to such items as stationery, mill supplies and
other commercial items used by any business.
It is for this latter type of purchasing that we have recently introduced our limited -value
purchase order. In the preliminary survey, we found that for non - aircraft items, 40 percent
of the orders amounted to less than $25 and 60 percent to less than $50. If we could
N Y O N E FAM ILI AR WI TH

evolve a simple system for the orders under $50, we were sure that very real savings
could be achieved. The procedure we have adopted is as follows:
a. The order is prepa red by the buyer, original and three copies. It incorporates
a check, for the full amount of the order, with the serial number the same as
that of the purchase order.
b. The full set is sent to the accounting department —the check is signed and
mailed with the order to the supplier.
c. The three carbon copies are sent to the receiving section.
d. On receipt of the goods, the receiving section checks appropriate blocks on
the three copies it holds and forwards them to accounting department —for
cost distribution, purchasing department —to close file, and stores —with
shipment.
e. No follow -up action is taken, and the values of small over- or under shipments are ignored from the accounting standpoint.
Features of the system may be summarized: Order calls for one complete shipment
within 30 days, check is limited to $50— single signature, no invoice is required, no
receiving voucher is required, accounting distribution from receipted copy of order,
imprest bank account— reimbursed weekly from total of checks mailed, discounts figured
and deducted in advance, thereby eliminating necessity for "rush" payments.
While small short - shipments are ignored by the accounting department, information
does reach the buyer from the receiving section, and the buyer has the choice of discussing
the matter with the supplier or placing his future orders elsewhere.
The general accountant is responsible for recovery action when the supplier fails to
deliver or the value of the short- shipment is significant.
* R. I. A., General Accountant, Orenda Engines, Toronto, Canada.
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Comparative Costing of Alternative De li ve ry
Systems —A Discussion and an Example
by FREDERIC A. BRETT
has come a long way during the past thirty years and many
C acceptable techniques
are presently being used to cost operations and alternaOS T AC C O U NT I N G

tive proposals requiring capital expenditures. It is of interest to note, however,
that many of the companies making use of elaborate cost analysis systems for
evaluating their producing facilities fail to follow through with any cost analysis
once their product has left the shipping dock. This failure to analyze delivery
cost is not compatible with the high cost of giving time and place utility to consumer and industrial goods.
A recent study of companies that costed their delivery systems revealed that
the primary objective of the cost analysis was for allocation to departments,
products, territories, etc. Little consideration appears to have been given to
costing alternative delivery procedures for the purpose of determining the best
way at the least cost.
Four companies, however, did make periodic studies of alternative delivery
systems. Analysis of the costing techniques used by those four companies revealed three basic differences which can be summarized as follows: first, the
different viewpoints taken by accountants and economists in determining profit
and the cost of capital equipment, second, the full -cost versus the incremental cost concepts of costing alternative courses of action and, third, the degree to
which income tax law influences such calculations.
Factors in Computing Changed Taxes and Net Saving
In an attempt to identify the techniques to be used in arriving at increase or
decrease in tax liability and on determining net savings, the following observations are made:
1.

Any reduction in operating costs will be offset partially by an increase in Federal and state income taxes. In calculating this increase in income taxes, only book figures should be used.

DR. FREDERIC A. BRETT, Birmingham Chapter, 1960, is Associate Professor of Management at the University of Alabama. He taught previously at Auburn University. Prof. Brett
attended Lehigh University, Dickinson College and the University of Alabama, and holds
the B.S., M.S. and Ph. D. degrees.
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2.

To evaluate the several possible alternatives being considered, a
separate calculation must be made which considers the economic
benefits of alternative solutions determined. Any change in tax
liability due to changed operating costs must be considered as an
expense in making the economic analysis.

3. Costs common to alternative solutions to problems may be ignored
in compiling data, thus eliminating much detail and allowing analysts to concentrate on changes in the cost pattern.
4. Seven basic areas which should be considered in costing alternative
courses of action are:
a. Cost of maintaining inventory.
b. Cost of occupancy.

e. Cost of labor and equipment
operation.

c. Cost of equipment.

f. Income taxes on cost savings and on disposition of

d. Cost of insurance and taxes on
equipment.

assets.
g. Capital requirements.

This paper constitutes, from this point, a brief discussion of these areas, followed by an example of a comparison of alternatives, in which each of the areas
is noted, and treated if applicable.
Inventory Maintenance; Occupancy Cost; Equipment Cost
In determining the cost changes attributable to the maintenance of inventories
which might affect tax liability, the following should be considered: insurance,
taxes, losses from damage or stolen merchandise and average interest expense
incurred to finance inventory with borrowed funds. When considering insurance
and damaged merchandise, special analysis may be needed, depending upon the
characteristics of the product involved. In a comparison, it may appear, for example, that common carrier rates which include insurance against losses and
damaged merchandise are cheaper than calculated rates for company -owned
trucks. However, three of the four companies referred to earlier, found that,
when company -owned trucks were used, the losses from damaged merchandise
were reduced thirty to seventy percent.
When determining the comparative cost of maintaining inventories to determine economic savings, an amount equal to the average investment in inventory
financed by company funds multiplied by the cost of money should be added to
the total cost calculated for tax purposes. For this type of analysis, the cost of
money may be defined as either: the current interest rate at which long -term
bonds could be issued, the going money rate for short -term loans, or the rate a
40
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particular company earns on its invested capital calculated before interest charges.
The first- mentioned rate is preferred because, from an economic or managerial
point of view, it more nearly represents the rate at which equity capital can be
obtained.
Occupancy costs for rented facilities consist of rent, insurance on physical
facilities, utilities and other maintenance costs. When the physical plant is
owned by the company, mortgage interest and property taxes should be substituted for rental costs. To determine the cost of occupancy in the tax change
determination, depreciation charges should be added to the above total. However, when occupancy costs are considered from an economic point of view, the
cost of investment in property should be substituted for depreciation charges.
The cost of investment in property can be calculated by multiplying the average
investment by the cost of money.
In bringing the costs of equipment acquisitions and dispositions together to
make the comparisons, consideration need be given only to those items which
will be affected by the proposed change. Separate calculations for the present
equipment and the proposed equipment will have to be made to determine any
changs in depreciation charges. These are important in determining change
in taxes.
If the required investment for additional equipment is material in amount,
it appears advisable to calculate savings on an annual basis using the depreciation method used for tax purposes in determining the depreciation charge. Calculations for depreciation will be used only in determining the income tax
change resulting from the increase or decrease in operating costs.
In making an economic analysis of the financial benefits of a proposed change
in equipment, calculations are needed to determine the cost of the average added
investment in equipment. The cost of new equipment is determined by deducting from cost the scrap or trade -in value of equipment disposed of or the fair
market value of equipment transferred to other uses.
Insurance and Taxes; Equipment Operation; Income Taxes; Capital
The cost of insurance and taxes on equipment includes all expenditures for
insurance, licenses, road taxes, property taxes, and city or county operating
licenses. This last mentioned privilege tax might be considered here if it is a
tax on the equipment used to deliver in a given area rather than a tax on the
right to do business in an area. A simple test to determine the proper classification of this tax is to ascertain whether or not this tax will exist if a common
carrier makes the deliveries in a given area. If the tax is assessed when delivAPRIL. 19 62
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eries are made by common carrier, the tax is properly listed under the next or
a miscellaneous classification.
Determining the alternative costs of labor and equipment operation is greatly
simplified if functional subdivisions are made of this classification. In most
cases, subdivisions for receiving and shipping, transporting and delivery, damaged
goods and material handling will suffice as a starting point, with more detailed
break -downs necessary only when alternative actions are being considered for a
particular subdivision. When considering labor costs, special attention should
be given to payroll taxes and the cost of fringe benefits if there is a material
difference between payroll calculations for alternative courses of action. For
equipment operation, consideration should be given to all operating costs not
covered under the preceding two classifications.
The calculation of increases or decreases in Federal and state income taxes
resulting from changes in the cost of operations must, by necessity, be computed
in accordance with the tax accounting procedures used by the company,
Tax increases or savings resulting from the sale of capital assets must be considered when calculating the net capital made available by the disposition of
capital assets. Gains or losses on the disposition of capital assets, however, should

Cost
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not be considered in computing the cost of operations but should be treated as
extraordinary gains or losses.
The ascertainment of capital requirements necessitates consideration of the
acquisition and disposition of all capital assets and the consequences of the
income tax treatment of each asset. All changes in the required investment in
capital assets must be considered in arriving at the net added capital investment
required for alternative solutions.
An Illustrative Proposal
Some of the basic principles mentioned above are applied to a case study in
which a company, using conventional delivery equipment, dispatched nightly a
tractor - trailer from City X by 1 a.m. each morning so as to arrive in City Y by
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a.m. where it was met by the two local drivers. The three drivers would then
unload the trailer and route -load the straight trucks for local delivery. This
usually took from 5 a.m. until 8 a.m. each day.
The tractor- trailer driver would then return to the warehouse in City X, arriving at approximately noon. The straight truck drivers each made about 35 local
delivery stops which kept them on the road a full eight hours a day. This procedure, although keeping all three drivers within the legal ten hours a day
driving period (state law), resulted in the paying of nine hours overtime at
driver's rates for transferring the cargo from the trailer to the trucks.
The company was interested in trying a new delivery procedure which would
eliminate not only the overtime payments to the three drivers but also the rent
for terminal facilities. This new procedure would require special equipment
consisting of an over - the -road trailer chassis equipped with an hydraulic lift for
5
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mounting truck -size enclosed containers equipped with retractable leg stands,
two straight trucks equipped witht similar hydraulic lifts for mounting the containers, and four enclosed containers equipped with retractable leg stands.
If this new equipment were acquired, the tractor - trailer rig could leave City
X during the early morning with two route - loaded containers and arrive in City
Y in approximately four hours. The containers would be spotted and two empty
containers used for the previous day's deliveries, would then be picked up for
the return trip to City X. Total elapsed time for the exchange of containers
would be about twenty minutes. At 8 : 0 0 a.m. the two local straight truck
drivers would pick up their route- loaded containers and make their local delivery runs.
Equipment Costs, Additional Taxes, Net Savings and Payback
Exhibits 1 to 3 illustrate the suggested comparative costing technique as
applied to the present and proposed delivery procedures.
With the exception of the calculations for equipment depreciation, the techniques applied in Exhibit 2 to determine the additional income tax resulting
from the proposed delivery procedure are those accounting techniques used by
the subject company to compute its income tax liability. The net savings which
could be calculated by deducting the additional income tax from the increased
taxable income being so based, do not necessarily reflect the economic benefits
of the proposed system. The calculable economic advantage of the proposed
system, including an average increase in income taxes resulting from the reduction in operating expenses, is shown in Exhibit 3.

The Accountant and Product Planning
by THOMAS G. KRESS*

T

of this article is to suggest that, while the marketing organization may
have prime responsibility for the product plan, the accounting organization can be

HE PU RPOSE

* Specialist, Range Costs, Hotpoint Division, General Electric Company, Chicago, Ill.
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of much assistance in attack ing this problem. The task of product planning can be broken
down into two basic steps: ( I) determining consumer wants and (2 ) evaluating the
effectiveness of present and proposed products to fill these wants. It is in this latter
aspect of the job that the accountant can make major contributions. Let's explore some
of these potential contributions by walking through the life cycle of creating, improving
and discontinuing a product.
Creating a neu, product. Much of the blame for the high percentage of unprofitable
new products must be attributed to failure of companies to make a thorough, realistic
exploration of the profit potential of products before they are put into production. Such
an evaluation can be made only if marketing and accounting departments work together
closely throughout the various stages of a product's development. Rough cost estimates early
in product development will assist in culling out a product whose profit potential is obviously unacceptable, before any major expenditures and commitments are made on it. As
a proposed product survives successive weeding -out processes and moves closer to the
market, the depth of accounting information on it should be increased. Proper use of
cost estimates throughout the stages of produ ct development will also assist in reducing
the cost of the product be /ore it is brought to the market. Cost reductions of existing
products are a laudable and necessary area of endeavor, yet one often gets the feeling
that they are used as a costly substitute for proper product planning.
The decision to market a new product involves a commitment of a portion of the
company's resources and, therefore, the company should have in mind the minimum
earnings which it will normally accept from a new product. It is recognized that there are
circumstances peculiar to any given product which may temper the decision on expected
profitability, yet profitability standards supply a well - reasoned, objective criteria for
evaluating new products. The accountant can also assist the marketing department by
pointing out areas which offer worthwhile potential for new product development efforts.
Improving an existing product. A logical starting point in attacking this problem is
obtaining a basis for estimating the present profitability of a company's products. This
would appear to be an obvious area of contribution for the accounting organization and
yet, in the past, it has been sadly neglected. The accounting function should also assist
by analyzing competitors' products and operating costs. The more knowledge an organization has of its competitive advantages and disadvantages the better job it can do in constructing its product plan.
Dirconti.nuing a product. The marketing function should look to the accounting function to flag products or product lines which are failing to return a satisfactory profit.
The proper cost basis on which to make a decision to eliminate a product will vary with
the situation involved. Only close cooperation with the accounting department will insure
that the decision to drop a product is based on valid, logical cost information.
Profitability is the ultimate basis on which a company must judge the worth of a
product to its operation. It is, therefore, imperative that through the entire life cycle of
a product, the marketing organization coordinate closely with the accounting function so
that product planning decisions will be based on valid profitability information. Accounting information cannot solve all of marketing's product planning problems, but properly
used accounting information can furnish objective criteria for product planning decisions
and can greatly narrow the areas of subjective judgments.
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Deferred Credits —A Disguise
by JAMES M. OW EN

encountered by most of us when we started out
study of accounting was the balance sheet equation: assets = liabilities +
ownership. We readily recognized the logic in the concept that, for a given
group of properties held by the business entity, two types of equities could
exist: the equity of creditors, designated as liabilities, and the residual equity
of the owners, variously designated as ownership, net worth, capital, etc. We
soon recognized, with growing interest, that the contents of a balance sheet
containing many individual items could be summarized into these three basic
elements.

O

NE

OF

THE

FIRST

THINGS

The Student's Introduction to Deferred Credits
It was obvious to us, however, that a statement showing a reasonable number of individual items would be more useful than one showing only the total
of each of the three basic elements. As an aid in presenting these detailed
items within each broad category, the usefulness of classification groups was
pointed out to us. We were instructed in such groupings as current assets,
fixed assets, current liabilities, and long -term liabilities.
As our study of accounting progressed and as we gave attention to published
statements of actual businesses, we occasionally encountered a balance sheet
classification section labeled as deferred credits, sometimes placed with the
liabilities category but often located between the liabilities and ownership categories, implying that the items classified in this section were neither liabilities
nor ownership equities. In noting the section more closely, we found that
it often contained items described as rental income received in advance, deferred
gift certificate income, unearned subscriptions income, and unrealized gross
profit on installment sales.
We referred to the detailed bookkeeping entries relating to these items and
noted that each appeared in an account with a credit balance. We observed,
too, that they all arose from transactions which would result in recognition of
revenue at a later date. We were then willing to accept their presentation in
JAMES M. OWEN, C.P.A., Baton Rouge Chapter, 1955, is Professor of Accounting in the
College of Business Administration of Louisiana State University, Baton Rouge, Louisiana,
from which he obtained his Ph.D. degree. Professor Owen is also Assistant Director of
the School of Bank ing of the South.
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a fourth balance sheet category without attempting to see if it could logically
fit into the balance sheet equation with which we started our study of accounting.
Deferred Credits as Deferred Revenues
Without attempting to review the detailed bookkeeping entries usually made
in recording the specific transactions, the following discussion attempts to arouse
legitimate doubts as to the propriety of the customary accounting treatment
of so- called deferred revenues, with particular reference to the presentation of
such items in a fourth balance sheet category, deferred credits. In this analysis,
attention is first given to what is meant by the term deferred revenue as it is
used today.
An axiomatic answer to a query as to the nature of deferred revenue could
be: Deferred revenue is revenue the recognition of which is being deferred
for the time being. What is meant by recognition as it is used in the foregoing sentence? A revenue item is said to be recognized when it is included in the revenue reported on the income statement and thence reflected in
the ownership element on the balance sheet. A potential revenue - producing transaction may take place, the transaction may be recorded in a formal way in
ledger accounts, but recognition of revenue from the transaction takes place
only when the revenue stemming from the transaction is reported on the income statement. (In exceptional cases revenue may be recognized by being
carried directly to ownership equity without first passing through the income
statement. )
When should the recognition of revenue be deferred? Another axiomatic
answer: Until the prerequisites for recognition have been met, the recognition
of revenue should be deferred. Clearly the question now is what are the prerequisites for recognition of revenue.
The Standard of Realization
It is often stated that revenue should be recognized when realized. A difficulty in the application of this rule, however, stems from the fact that there
is not universal agreement among accountants as to what constitutes realization.
At one extreme are those who maintain that realization takes place only upon
collection of cash from the customer involved in the revenue transaction. Although this definition of realization is generally applicable in the case of a business which prepares its statements on the cash basis, few accountants would
4R
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advocate strict adherence to it in the case of a business on the accrual basis.
Under a broader approach, realization is deemed to take place when the business acquires cash or some other liquid asset in exchange for the product or
service. Under a still broader approach, realization is deemed to take place
when the business acquires a new asset—cash, liquid, or otherwise —in exchange
for the product or service.
Although failing to agree as to which of the two is the better, most accountants today would no doubt agree that for a business on the accrual basis, the
realization of revenue is determined under one or the other of the latter two
approaches. It may be noted that both of these approaches place emphasis on
the acquisition of a new asset and the fact that the asset acquired need not
be cash.
Inasmuch as the reasonableness of some of the discussion must be considered in the light of the concept of realization being followed, it is pertinent
to note at this time that the one selected for the purposes of this discussion
is that which deems realization to take place when the business acquires a new
asset from the customer, whether the asset be cash or noncash, liquid or nonliquid. It is at this point that a significant conversion of assets has taken place in
an arms - length transaction with an outside party in such a manner that the conclusiveness as well as the measure of the revenue transaction can be determined
objectively. The fact that the new asset may be nonliquid is only incidental.
To question the propriety of giving full asset status to nonliquid assets acquired
in a revenue transaction would seem to raise doubts as to the propriety of giving
full asset status to nonliquid assets acquired in any other fashion.
Plus the Earnings Standard
Consideration must also be given to a second prerequisite for recognition of
revenue. It is often stated that under accrual accounting, revenue should be
recognized when earned. A problem encountered in the application of this
rule, however, stems from the difficulty of determining when the earning takes
place. Given a business organized for profit, in a broad sense all activities
of the business may be considered as being conducted for the purpose of producing revenue.
Because they are observed near the climax of the revenue - producing activity,
the efforts of the salesman who persuades the customer to buy the firm's
product are easily associated with the earning of revenue. One must not lose
sight of the fact, however, that the success of the salesman in completing the
sale was made possible, in part, by the efforts of the workman in the factory
,9FRIL. 1 9 6 2
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who prepared the product for sale and by a myriad of other activities of the
organization, all aimed directly or indirectly at achieving a successful exchange
transaction with the customer. To recognize revenue strictly on a when - earned
basis, then, would seem to involve a continuous accrual process. This is seldom
done in accounting today.
Although the recognition rules discussed above are often set forth in separate
and unrelated fashion, is it not the combination of these two prerequisites which
serves as the basis upon which the timing of revenue recognition is determined today? Revenue should be recognized when earned and realized. Earning activities alone, such as processing materials preparatory to sale to customers, do not justify revenue recognition. Realization alone, such as payment
received from a customer before merchandise or service is delivered to him, does
not justify revenue recognition. Only after both events have been substantially
completed is the revenue arising given recognition on the income statement.
Prior to such time, the recognition of revenue is deferred, and it is in connection with this deferral process that use is often made of the deferred credits
section as a fourth balance sheet category.
Two Types of Deferred Credits: Liability; Asset Offset
Careful analysis of the items frequently found in the deferred credits section suggests the possibility of classifying the items into two groups. One
group consists of items for which the recognition of revenue is being deferred
because the revenue has not been earned, even though realization has taken
place. An example is magazine subscriptions collected in advance of publication and delivery to subscribers. The other type of item is one for which the
recognition of revenue is being deferred because the revenue is deemed to be
unrealized even though fully earned. The conspicuous example is unrealized
gross profit on installment sales. How should these two types of so- called
deferred revenue items be presented on the balance sheet?
In the case of the first group, realization has taken place. A new asset, frequently cash, has unquestionably been received. This asset is properly includible
among the assets reported on the recipient's balance sheet. However, to the
extent that the recipient has not yet done that which he obligated himself to do
by accepting the new asset, a liability exists. Until the liability is liquidated by
cash payment or by some other act, such as delivery of magazines in accordance
with subscription contract, the obligation should be reported clearly as a liability. The use of titles such as deferred gift certificate income, unearned subscriptions income, and rental income received in advance, fails to identify the
50
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items clearly as liabilities. The presentation of these items in a fourth balance
sheet category, rather than within the liability category, makes proper identification even more difficult.
The second type of d °ferred credit item, which has been exemplified by
unrealized gross profit on installment sales, comes into being because of the
use of accounting procedures which, although widely accepted today, contain
some unusual features. Normally, in accounting for sales, revenue is recognized at the time the sales take place. The earning of the revenue is sub
stantially completed by delivery of finished product to the customer; the revenue
is realized by receipt of cash or some other new asset from the customer. However, in the case where the installment method has been adopted for recording
installment sales, even though an enforceable claim against the customer arises
at the time the sale is completed and merchandise delivered to him, realization
is not deemed to take place until cash is received from him.
This is tantamount to saying that the acquisition of the new asset in an installment sale transaction does not take place until cash is received. As a matter
of bookkeeping convenience, however, an installment sale is often recorded by
setting up an installment receivable for the selling price, crediting out of inventory the cost of the merchandise sold, and crediting the amount by which
the receivable exceeds the cost of merchandise to an unrealized gross profit
account. The receivable is then reported among the assets; the unrealized gross
profit is often reported in the deferred credits category. In such a case, the deferred credit item does not represent any liability of the vendor; he has substantially performed all that is expected of him. Instead, as the title of the
item indicates, it has arisen simply as a result of the inclusion of an unrealized
increment amount among the assets.
Rather than report the unrealized gross profit item in a deferred credit section,
therefore, a more reasonable presentation of it would be as a contra item to
the installment receivable, reducing the effective amount shown for that asset
to an amount which does not include any unrealized increment. (It might be
noted here that a procedure by which the latter amount is reported as an inventory item rather than as a receivable would be consistent with the basic
approach of the installment accounting which considers that a new asset is not
actually acquired until cash is collected.)

The Case of Note Discount
Special consideration must be given to an item often described as unearned
interest income, frequently presented in the deferred credits category. Typically,
APRIL. 196_-'
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the item originates in a transaction in which a note receivable is accepted on a
discount basis, cash or credit being given in an amount less than the face
amount of the note. If, as is customarily done, the note is recorded at its face
amount, an account must be credited for the excess of the face amount over
the cash or credit given. This account is often considered to represent unearned
interest income and is reported in the deferred credits category.
In reality, the account does reflect interest, but it is interest which is not
only unearned at the outset, to be earned over the term of the note, but it is
also unrealized at the outset. Although the note was recorded at its face amount
when received, the effective amount of the indebtedness at the outset should be
considered as the face amount less the discount, or the amount of cash or credit
given in exchange for the note. The interest claim, rather than existing as a
receivable at the outset, should be considered to accrue over the term of the
note. In such a situation, then, instead of reporting the so- called unearned interest income in the deferred credits category and the face amount of the note
in the asset category, the unearned interest, which is also unrealized, should
be deducted from the face of the note to arrive at the correct amount to be
reported as the asset.
Back Where We Started

will

In conclusion, it may be of interest to note that if the various types of deferred credit items are presented in the ways recommended in the above discussion, the deferred credits category on the balance sheet will disappear. We
have returned to the balance sheet equation with which we began our study
of accounting: assets = liabilities + ownership.
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A New Machine May Not Be the Answer
by HAROL D A. CAMPBELL*

T

HE

LATEST P H E N O M E N O N

in this age of advancement in data processing methods

is an apparent feeling among executives that a new machine will cure all ills. This
attitude has been engendered by a new breed of remarkably competent electronic computers which are being produced by an imposing list of big -time manufacturers. The new
machines are all transistorized, all are capable of accepting data in several ways, ranging
from optical scanning, magnetic ink, paper tape and punch cards to keyboard. All compatible to nearly any accepted code, and all are available for less than $ 1 0 , 0 0 0 per month.
Many companies using punch card equ ipment or units of the size a nd cost of the older
computers are finding themselves unable to meet their daily data processing requirements
without overtime or even second -shift operation. There has been a tendency recently for
these companies to assume that all that is necessary is to change equipment. Consequently, much hidden capacity in the existing operation may never even be discovered.
Management may be taking the easy or obvious approach to solution of the problem
because of the wide selection of equipment now available. This rou te may only defer the
solution of the ba sic problem and will certainly not contribute anything during the period
prior to the delivery of new equipment.
To illustrate the effect of this complacent attitude, let us examine two cases. In the
first, the company has a fairly large installation of punched card equipment centered
around one of the earlier computers. Inventory and sales statistics are posted in the
equipment and the unit prepares invoices, shipping labels, etc. The equ ipment utilization
figures prepared in the machine room present an almost desperate picture. They indicate
that the major units must operate 1 3 0 percent of available time if adequate service is to
be maintained. This utilization factor appeared to be sufficient reason for management
to authorize overtime and the acquisition of additional equipment. What it really amounted
to was the adoption of a defeatist attitude under which everyone could say he had done
all he could. The manufacturer received permission in this case to program the job on its
new and much more competent machine. However, everyone prepared to live with the
existing situation for at least two more years, pending the new installation.
Ultimately, the program was exposed to outside appraisal. The consultant examined
the company's report on it and began to check into the background of the problem.
Without going into detail or retracing the path followed in the study, this company
found it was able to cut the utilization figure on the major units in its machine installation
percent to less than 80 percent by doing a relatively minor amount of refrom 1 3 0
programming. It is no longer necessary to depend on overtime, and the entire job is
being performed on a much improved schedule. This company can now pursue its investigation of newer electronic equipment without pressure. The most significant point in this
case is that there was plenty of capacity in the installation. All that had to be done wa s
to look for it. This mana gement had allowed itself to believe tha t the only answer was to
change equipment. It may still be part of the answer but, in the interim, the present
equipment will accomplish the task.
* Associate, Arthur Young & Co., Kansas City, Missouri.
APRIL. 1 9 6 2
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The second case is one where management initially was led to believe that punched card equipment could produce nearly magical results. The company installed a fairly large
complement of machines, including a small computer. The immedia te effect was a slowdown in the delivery of management reports. When pressu re was applied to improve the
schedule, the reports became unreliable. Each operating executive re- instituted his manual
report system. Here again, the installation manager ultimately sold the idea that everyone's
problems would be solved with a new, more powerful computer. Such a unit could be
installed and operating in about two years. The idea of two more years of inadequate
performance had also to be sold.
Fortunately, the latter idea was not sold and, again, an outsider was called upon. In this
case, an evaluation was ma de of the work being done on the conventional punched card
equipment, as well as on the computer. By re- programming two major jobs, this installation began operating as was originally intended. Management confidence is being renewed
and the stu dy of new equ ipment is being made calmly and thoroughly.
There are many conditions simila r to the ones cited where organizations are struggling
with inadequate results from their data processing installations. Many are desperately
studying all the new machines on the market, without .first being certain whether their
problem is capacity limitations or the system. It, thus, becomes the responsibility of
everyone connected with accounting systems to he certain that he does not adopt a complacent attitude about what can be done. Existing systems should be constantly evaluated
to be certain that the proper work and methods are being; used. Do not concede that a
new machine is needed until the present procedures have been realistically appraised, either
by you or a consultant.
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Ten Consequences of Inadequate Planning
of Automatic Data Processing
by JOSEPH A. VIGNALI
easy method of effectively utilizing
A.D.P. operations frequently have
grow at a rapid rate. The first large - found instead a great deal of grief.
scale electronic data processing system Reviews of Federal installations have
was delivered to the Bureau of the disclosed that the degree of success in
Census in 1 9 5 1 . By 1 9 5 4 , there were data processing appears to be directly
about six electronic systems perform- related to the degree of planning and
ing business -type data processing. In study that preceded equipment selecfiscal year 1961, approximately 7 5 5 tion and installation.
It would be both misleading and
computers were in operation, exclusive
of systems used for tactical and classi- unfair to concentrate merely on the
fied purposes in the Department of failures and to ignore the successes
Defense. This number is expected to that have been attained in the use of
increase to 971 in fiscal year 1 9 6 2 . It electronic equipment. Not all pioneeris estimated that the cost of installing ing efforts ended in chaos or wasteful
and operating automatic data process- practices. Among early successful users
ing systems, including electrical ac- were such agencies as the Bureau of
counting machine systems, for fiscal the Census and the Office of the Treasyear 1 9 6 2 , will amount to some $ 5 9 6 ,- urer, Treasury Department, which were
able to convert with a minimum of dis000,000.
However, many difficulties in obtain- turbance. Other agencies with proing satisfactory operation of electronic grams that were perhaps no more
data processing systems have been ex- difficult floundered, and resources of
perienced by the Federal departments manpower, time and money were unand agencies that did not plan prop- necessarily expended.
erly and did not make adequate studies
prior to acquiring the equipment. The Effect of New Developments
failure to prepare adequately for an in Computers
installation and to make the necessary
To complicate the situation, techbasic systems improvements has resulted in misuse and underutilization nological changes have been occurring
of equipment, unnecessary rentals, in- at an equally rapid pace. Many new
complete programs, and other deficien- types and sizes of computers are being
cies. Those who have sought a fast and offered; this broadens the market and

of computers in the
T Federal Government
continues to
HE

NUMBER
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creates additional potential users of study was not performed because manelectronic equipment. The selection of agement did not provide clear -cut disuitable equipment grows more difficult rections. As a result, the offices that
in view of the increasing number of participated in the study, proceeded to
available computers. The first- genera- develop plans independently. Two of
tion computers identified by vacuum the offices, which were potentially imtubes and miles of wire have largely portant users, participated to a minor
been replaced by the second - generation, extent. Under these circumstances, sesolid - state, transistorized equipment. lection of equipment was based on the
Now in the offing are third - generation limited needs of a segment, rather than
computers utilizing thin film memories on the needs of the entire organization.
which permit still greater speeds and In another situation, the study group
additional storage capacities. During accepted without questioning the need .
each stage of development, storage has for existing recording and reporting
increased and, at the same time, com- requirements. In this case, there was
puter speeds have advanced, progress- no assurance that the existing proing from milliseconds —or thousandths cedures furnished a sound basis for
of a second —to nanoseconds —or bil- conversion to an A.D.P. system. This
lionths of a second. The amount of condition undoubtedly contributed to
data that can be processed in a given the difficulties that occured in this inperiod of time by the newer equipment stallation where, for many months
has increased with these faster speeds. after installation of the electronic
Generally, with each improvement, equipment, no productive work was
equipment costs have increased. There- accomplished.
fore, wise use of equipment becomes
2. Lack of objectivity in the permore imperative, since waste or misuse fOI•mance of the study, which .nought
of machine time has become increas. to justify decisions previously made.
ingly more costly.
Some of the studies gave indications
that there were preconceived ideas as
Decalogue of Deficiencies
to what the studies should disclose.
In these cases, instead of providing the
Caused by Inadequate Planning
basis for action, the study merely
As stated, faulty and insufficient served to justify the course which had
planning caused many of the difficul- already been decided upon before the
ties that occurred with the development study was made. In several instances,
of automatic data processing systems. orders for the computers were placed
Deficiencies have arisen frequently in with equipment manufacturers before
both (1 ) the planning and prepara- the feasibility studies were completed.
tion phase and ( 2 ) the operational In one situation, the independence of
phase. Though there were many types the study was compromised because
of deficiencies, some can be classified representatives of a single equipment
into broad and general categories:
manufacturer participated too closely
1. Insufficient management review
with agency people in the performance
and control of A.D.P. activities, re- of the study.
fulling in uncoordinated and incom3. Inadequate analyses of data procplete studies. In one case, a meaningful essing requirements, which led to se54
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lection of equipment not suited to
agencies' needs. In one situation, an
agency selected a specific computer
without relating the workload in detail to machine processing speeds and
memory capacity. The agency had initially estimated that the computer
could process the total workload in
SO hours a week. When electronic
processing began, two computers operating on a three -shift basis could
not handle the work. After two years,
operations had not substantially improved, despite installation of costly
equipment. This condition was largely
attributable to the inadequacy of the
feasibility and application studies preliminary to the selection of the equipment. Ultimately, a larger and more
suitable computer was installed, which
resulted in improved operations.
4. Costs underestimated. When cost
considerations are the primary justification for the use of equipment, the
accuracy of cost estimates is particularly
important. One agency esitmated that
A.D.P. would result in increasing administrative costs by about $70,000 a
year for the first five years of operation,
with annual savings thereafter. However, administrative costs increased by
approximately $600,000 a year. Another agency estimated increased costs
of about $40,000 a year, but costs
actually increased by $157,000 a year.
5. Failure to purify data converted
to A.D.P., causing inaccuracies in the
data processing. For example, one
agency which had knowledge of serious
inaccuracies of inventory records, failed
to physically verify the existence, location and condition of its stock, or
the correctness of the stock numbers
used by the warehouses and by the
stock control operation before converting to A.D.P. This resulted in disAP R IL . 1 962

crepancies among requisitions, issues,
and stock balance accounts when the
machine attempted to match them.
These discrepancies, when detected,
were processed as exceptions outside
of the system and, if not detected,
resulted in inaccurate recording within
the system, warehouse refusals, delayed issues and unnecessary procurements. Under these conditions, management could have little assurance of
the reliability of information supplied
by the system.
6. Installation and acceptance of
equipment before programming was
completed sufficiently to initiate a satisfactory level of operation, resulting in
high rental payments and low utilization of equipment. For as long as eight
months after operations started, some
agencies were using equipment less
than twenty percent of the prime shift.
One agency did not have a single
application ready for processing at the
time the equipment was installed.
There have been instances where scheduled delivery dates should have been
delayed for several months so that the
agency could complete the preparation
of its programs. This delay would
have been preferable to paying rentals
for equipment that an organization was
not ready to use. Some departments of
the Federal Government now require
that a certain portion of the proposed
applications be programmed, tested,
and ready to process before the equipment is installed.
7. Improper use of auxiliary equipment, limiting computer capacity. In
some instances equipment had not
been efficiently used because of failure
to equate the input /output capabilities
with computer speed and capacity. One
agency which had on -line tape units
used a card reader, card punch and
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printer on -line to process a portion of
its high - volume workload, thus greatly
limiting the computer's capacity. The
machine's ability was limited to speeds
of the input and output devices because this system was not designed to
process multiple programs simultaneously. A closer study of the situation
should have indicated to management
that more use of on -line magnetic
tape units would have reduced the machine time necessary to process the
workload. This method would have
resulted in a considerable reduction in
the monthly extra -shift rentals. The
operation was consequently improved
when more on -line magnetic tape processing was accomplished.
8. Selection of equipment on the
basis of its immediate availability,
rather than on its ability to perform
the agency's workload, sometimes necessitating early and costly equipment
changes. Replacing equipment can be
a very expensive experience for, in
addition to increased rentals, substantial costs are incurred for applications
re- programming, personnel retraining
and site modification. Costly replacement of equipment after short periods
of operation probably could have been
avoided by a more logical selection
of initial equipment on the basis of
longer -range as well as short-range
needs of the potential user. While
change may be a sign of progress
when it occurs on a planned basis, it
is not desirable when the change is
due to inadequate A.D.P. studies
which did not provide all the information necessary for a sound decision.
9. Ineffective use of new equipment,
due to lack of system improvements.
One system which could have produced
information to identify and analyze
thousands of inactive stock items as a
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by- product of its processing, did not
do so because the planning had not
provided for programming this output.
At the same time, detailed print -outs
of every transaction processed by the
computer were produced. This data
was of little use for management purposes. Summary reports which would
have been more meaningful to management were not produced by the
computer. In another instance, electronic equipment was used almost exclusively for financial management and
administrative applications of questionable value, while potentially productive
engineering and research applications
which could have produced substantial
economies in engineering and construction costs were not developed sufficiently.
10. Excessive rental payments, which
resulted when both the old and new
equipment were operated simultaneously for long periods. In one situation, this occurred because equipment
had been installed before programs
had been completed and, therefore,
productive use could not be made of
the new equipment. In another case,
the new equipment was found to be
unsatisfactory because it proved incapable of performing the volume of
work required. Adequate planning and
initial programming should be completed in advance of installation of
new equipment if old equipment is to
be released promptly and extended period of dual rentals avoided.
What Experience Teaches
If there is a lesson to be learned
from these experiences, it is that careful planning is necessary in all stages
of preparation, selection, installation
and operation of equipment. The
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amount of planning and preparation
needed will vary with each installation.
A small computer system, proposed for
only payroll and related applications,
would not require the same degree of
study and planning as would a large
electronic system proposed for multiple and varied applications. Factors
that could influence the amount of
preparation needed would be the size
of equipment required, the complexity
of the operations, the extent of plans
for an integrated system, and the degree of coordination between the user
and other agencies. However, regardless of differences in complexity of
proposed installations, careful planning
will more often than not pay high dividends by minimizing many of the pitfalls that confront the potential user
of A.D.P.
At any rate, the study and preparation required for the installation of
most computer systems are major and
costly undertakings which may take
many months to complete. The study
must be sufficiently broad and comprehensive to provide the basic information required by management to
arrive at an informed decision. Among
other things, adequate study and planning should:
t. Disclose areas for improvement,
whether the decision is for
changing or for continuing the
old system.
2.

Determine present and future
needs for data processing and information requirements.

3. Enumerate the expected economic
and other benefits to be derived
from the proposed system.
4. Provide knowledge of available
electronic equipment and methods.
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5. Determine estimated costs in personnel, time and money.
6. Consider internal control and
audit trail requirements to provide accuracy and ability to reconstruct data.
7. Provide for selection and training of personnel, programming
and testing, preparing the physical site and selecting the organization location for the computer
installation.
8. Provide for data cleanup where
necessary.
It must be strongly emphasized that
study and review do not terminate
with the initial installation of equipment. Continuing reviews and planning for intermediate and major improvements in equipment are as
important as initial efforts to revise
systems. To perform such studies
probably will not require as much
money or time, because much of the
basic data needed will have been obtained in the early studies. Without
the continuing studies, it would be
extremely difficult to plan a major
change in the system or to have any
firm assurance that the recommended
change would be advantageous. The
results of each study and the expected
benefits to be gained should be adequately documented for management
evaluation and decision making.
How Management Can
Improve Applications
Management must continue to examine A.D.P. operations in order to
eliminate weaknesses and to make improvements. Through periodic reviews,
management should continue to examine the installation critically with
a view toward improving the end59

product, as well as the method of
processing. In conjunction with consideration of improvement of data
processed, management must determine
in the first place whether the information is needed. Managers should
ask:
1.

2.

Is all the information required
for good managerial decisions
available or can reports be made
more meaningful and useful?
Is the present operation as efficient and economical as possible
or can reduced unit costs be attained by increasing equipment
utilization, simplifying processing, consolidating runs, or by
other means.

According to the May, 1961, Bureau
of the Budget inventory of A.D.P.
equipment, at present a high percentage of the computers in government
agencies are operating on a one -shift
basis, thus failing to benefit from
lower extra -shift rentals. There are
situations where a one -shift operation
is fully justified. An example of this
situation would be where a small computer installation results in savings
over the previous system of data processing. However, change of equipment
should be based on a clearly demonstrated need for new equipment. Before approving change of equipment,
management should be firmly convinced that extra machine utilization
of present equipment would not provide the additional capacity required.
A good case can be made for extra shift use of equipment since rental for
extra shifts is normally forty to fifty
percent of the primary -shift costs.
During the early years of A.D.P.
developments, management officials of
the Federal Government generally
looked upon the field as so technical
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that they believed they could not cope
with it. However, in the past four or
five years, many managers in government agencies have taken action to increase their control over the selection,
acquisition and use of A.D.P. systems.
Policy directives and detailed instructions, issued for guidance deal with
such subjects as (1 ) preparation of
feasibility studies, ( 2 ) systems analysis and design, (3) selection of equipment and (4) equipment utilization
reporting. The Bureau of the Budget
has become active in the A.D.P. matters on a government -wide basis and is
exerting some influence through its
directives.
The increase in management concern
at departmental levels is encouraging
and should substantially increase the
efficiency of automatic data processing
operations throughout the Federal
Government. However, there is need
for still greater effort, particularly in
the areas of review, evaluation and
follow - through, to insure compliance
with established policy and regulations.
Balance Befween Lease and
Purchase of Equipment
The general practice of Federal agencies is to lease rather than to purchase
equipment. Approximately eighty -five
percent of the computers in use in
fiscal year 1962 will be leased. Many
reasons are advanced for and against
the purchase of equipment. Whatever
the decision, or the reason advanced
for such decision, management must
be aware of the advantages and disadvantages of both plans and must evaluate more carefully the case for purchase
of equipment. Some equipment which
has been in use five years or longer
is being offered for purchase at twenty five percent of the original sales price.
N.A.A. BULLETIN

This purchase price approximates one
year's rental cost. In such a situation, if
the system is providing satisfactory
service, the case for purchasing equipment would appear to be strong. A
decision to rent equipment should not
be made without full consideration of
all cost and other factors involved.

Opportunities Unlimited
In highlighting some of the mistakes
that have occurred in A.D.P., the intent has been solely to urge a more
careful and systematic approach in this
vital field which offers so much to
the scientific world and the business
world. A.D.P. is contributing to advances in many fields of endeavor,
but it can contribute still more substantially. Its truly tremendous potential must be better understood if

greater and even startling accomplishments are to be achieved. It has much
to offer to scientific, engineering, data
processing, and information retrieval
areas.
Management must continue to seek
answers to the many problems of such
an operation. Each year the total cost
of data processing spirals sharply upward. There is no room for complacency or the belief that electronic systems will automatically solve all problems. Periodic re- appraisals must be
made to provide some assurance that
the most efficient equipment is being
used in the most effective manner.
Management must also be alert to new
opportunities offered by technical advances. Program revisions and system
improvements must continue to be
made so that the most efficient operations may be accomplished.

Integra ting the Syst ems, Programmi ng and
Data Processing Functions
by MARTIN R. MARKS
that the now - familiar
electronic equipment feasibility
study has been completed; we have
examined all the hardware which we
feel might remotely fit our needs and
have made a recommendation to management that we should acquire a com-

L

ET US ASSUME

puter system. Our requirements have
outstripped our conventional punched
card equipment. Management "bought"
our recommendation and, in due course,
the computer was installed. Of course,
the "bread and butter" jobs which
were already being processed on tabu-
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data processing operating personnel.
As we shall see in a moment, each of
these groups is an integral part of a
team, with a close relationship to the
others. Each has its aptitudes and its
limitations, and each will play an important part in the coming conversion.
Let us examine, then, the functions to
be performed by each in readying
applications for the computer. We will
then examine different possible organizational patterns to obtain the best
results.
How Systems, Programming and
Data Processing Groups
Must Cooperate
The systems group
first of all,
work closely with the people in the
areas to be serviced by the computer.
These people, it must be assumed, are
currently expanding a considerable volume of clerical effort on their problems. Possibly they are not obtaining
data as rapidly or as accurately as they
need it; possibly they would like to
take an approach to their problem
which is not feasible by normal clerical means; possibly reduction of clerical
personnel is the major objective. Or
maybe the problem is a combination
of all three. The systems group will
study the present methods, prepare
flow charts, familiarize itself with all
the data being handled, and generally
evaluate the functions being performed.
(Much of this was probably accomplished by the systems group even before the decision was made to mechanize.) The group personnel discusses
future requirements with the supervisors of the area to be serviced and
works out with them a general statement of objectives to be submitted to
management for approval.
will,

lating equipment are the first to be
converted. These may be billing, order writing, sales accounting, inventory
control, payroll, or others like them.
A pattern has already been established for these jobs. We are not in
a new world; the system has not
changed, only the hardware. Of
course, in the process, some systems
review is done. We make some changes,
pick up considerable speed, possibly
provide more information, more checks
and balances, more accuracy, maybe
even save some clerical operations. In
due course, we iron out the wrinkles
and our computer operation is now
launched. We can point with justifiable pride to the savings in time and
effort in performing these operations.
But we cannot stop here. In the
package we "sold" to management a
year or eighteen months ago, was a
promise that there would be additional
machine capacity to take on new jobs
which were not previously mechanized.
We have considerably higher overhead
than before: higher rentals, a skilled
programming team, more space. Management is justified in expecting the
real pay -off to come in new applications. This article does not specify the
additional applications which shall be
put on the computer. It deals, rather,
with the organization required to discover, devise and apply them, and how
this organization can be vitalized.
What is the most effective method
of organizing our work -force to accomplish our objectives? On whose
shoulders should fall the primary responsibility for smooth travel upon
previously untrodden paths? Specifically, the problem to be considered in
some detail in this article is how to
achieve the closest possible co- operation among systems, programming and
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In developing the details of the new
system in conjunction with the area to
be serviced, the systems group must acquaint present staff with what the computer can do for them, and its limitations. Systems personnel must have a
general knowledge of computer logic,
input and output, sufficient to provide
those now discharging a particular
function with some insight into what
they can expect. (It is sometimes possible to have individuals attend computer orientation courses provided by
manufacturers of the equipment. However, this is expensive and often the
time is not available.) Whatever the
systems staff can impart is actually the
first step in a training program in data
processing techniques, a program which
will continue right up to actual installation time and beyond. As the ground
rules for the new system are worked
out, it is the systems -group which must
constantly look ahead and, through its
knowledge of data processing, try to
foresee some of the stumbling blocks
which may be avoided. Exception routines covering unusual situations should
be reviewed at this time.
With one ear cocked toward the
desired objectives of new applications,
responsive to management's requirements, the systems group must at the
same time be in close harmony with
the programming staff. As the system
takes form, the computer programming staff must be updated on what
is to be done. Normally, the essence
of each problem is stated in the form
of a "logic flow chart," which should
be a joint effort by the systems group
and the programming staff. The problem must be stated in definitive,
black- and -white terms oriented toward
machine - language programming. Proficient programmers are trained to exA F R IL . 1962

plore all possible situations; they have
a habit of asking some very disconcerting questions — "what if ?" The systems
group must have the answers or must
work them out in conjunction with
the area to be serviced. Code assignment, card and forms layouts, output,
requirements, and the data processing
procedures to be followed in handling
the data must also be clearly defined.
The systems group may or may not
play a large part in these activities. Indeed, at this point we reach the gray
area between systems and programming. Many companies attempt to
solve the dilemma by training their programmers in systems analysis. Others
make programmers out of their systems people.
The preparation of a computer program is an expensive, complex and
difficult operation. Because of the
thousands of program steps involved,
it takes many man -days. It is the function of the programmer to transform
the business problem into "language"
the computer can "understand." Once
the logic and requirements are understood, there are an infinite variety of
possible programming techniques. The
programmer must be intimately familiar with the internal workings of
the computer, must know what it can
do and what it cannot do. Timing of
the program must be worked out, particularly with regard to input and output. Absolute accuracy is an essential;
one slip can cause a delay of many
man- and machine- hours. Constant review of the programming effort is
necessary.
As the programming proceeds, the
data processing department itself must
be more closely integrated into the
new job. Its operating supervision must
be consulted on such problems as:
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and unusual situations, some of which
can best be handled on a manual basis.
Last - minute changes in the system and
in the program are often necessitated
at this point. Even after the system is
finally placed in effect, glaring errors
may often be spotted which were overlooked. The team must react instantly
to such situations. The programmer
must "live with the system" until it
is "off the ground," i.e., until he is
reasonably certain that it can be entrusted to the operating personnel.
Better Functioning with an
Integrated Unit

of

of

of

Scheduling
additional work
load. Time for receipt of data,
amount of processing time and
completion time for the various
Qutput requirements must be
worked out. The programming
staff plays a large part in this
planning.
personnel who will
Training
perform the operations. The programming staff will usually work
closely with operating personnel
in explaining the nature and requirements of the job. A complete documentation of the program, procedures, re- starts and
formats are all essential.
the new job in
Integration
to already existing applications.
The data for most new applications has some connection
with already- existing applications. Planning the proper relationship between the old job
and the new can often save much
time and effort.
After programming, form and card
design, schedules and procedures have
been completed and agreed upon, the
last few frenzied weeks prior to implementation require an extremely
close working relationship between the
area to be serviced, the systems group,
the programming staff and the data
processing department. Test cases must
be prepared covering all possible situations. Testing and "debugging" of the
program often bring up a number of
problems which must be solved. Often,
a parallel run using actual data, although expensive, is the best method
of determining whether the desired
results are being achieved. The systems group, as the intermediary between the area being serviced and
the computer team, must be on the
alert for misunderstandings, exceptions
64

As we have seen, it requires different
types of personnel with different types
of skills, all working closely together,
to assure success. Many companies have
reacted to these dynamic new requirements by attempting to maintain
roughly the same organizational pattern as before: the previously existing
systems group, under the systems and
procedures manager, working hand -inglove with the data processing manager
and his department. The new element,
the programming staff, might well be
composed of systems personnel trained
in programming. Sometimes, the pro grammers are recruited from the data
processing department, having had experience in wiring, card layout and
machine methods. In either case, the
programming staff might report to
either the data processing manager or
the systems and procedures manager.
Usually, both of these groups are a
part of the accounting division of the
company, since this is where computer
services have been most needed in the
past. Sometimes, in an attempt to provide close coordination, a project coordinator is appointed to follow up
N.A.A. BULLETIN

and appraise the results and recommend necessary adjustments.
This approach, perpetuating a division between the systems and data
processing function, may provide a
temporary solution, but it begs the
question. We have personnel possessing different skills and aptitudes. They
must be molded into a working organization, with a maximum interplay of
ideas and a minimum of friction. This
organization will be called upon, as
time goes on, to be responsive to the
needs of all divisions of the company.
Consider, then, what may be called the
integrated approach to this organizational problem. I believe that the team
can operate most effectively if the systems group, the programming staff and
the data processing department operate
as an integrated unit under a director
of systems and data processing. If
many jobs of a nonaccounting nature
are planned, the team should be responsible to the president or the
executive vice - president. More and
more computer- oriented companies are
adopting this approach.
Under this pattern of organization,
no makeshift assignments of responsibility are necessary. The developed
skills of the systems analyst, the programmer and the machine operator are
utilized. Each does the job for which
he is best suited, and yet the manager
of the team can make the necessary
adjustment to provide the maximum
of service. By rotating assignments, the
director of systems and data processing
can make sure that a highly skilled,
competent team is developed to meet
all future requirements. If a programmer, for example, shows marked skill
in developing systems, he can be given
assignments which embrace both the
systems development and programming
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of a particular application. Or, conversely, if a junior programmer is
assigned one of his first major endeavors, with little prior systems experience, a seasoned systems analyst
can be delegated to work with him
and take over the major portion of
the logic flow diagram preparation, the
forms design and the card layout work.
The integrated approach would assign a systems- oriented person to the
original system evaluation. It is a
grievous error, in my opnion, to assign
a programmer to develop a system.
When the systems analyst sits down
with the representatives of the area
to be serviced to work out the general
system, he takes a systems approach to
their problems. He knows the right
questions to ask and the correct conclusions to draw. He can listen sympathetically to the clerical problems and
make helpful suggestions. Being generally familiar with the computer and
its logic, he may be forming conclusions in the back of his mind as to
how the machine can handle these
problems, but he is trained not to close
his mind to any number of possible
solutions. Nothing at this stage in the
proceedings is "cut and dried."
Consider how differently a programmer might handle this assignment. He
has a different inclination. His tendency too often, in my experience, is
to want a hard and fast answer before
even a tentative one has been worked
out. His approach is a mechanistic one.
He is anxious to start solving the problem by machine logic before he knows
for sure that there is a problem. The
systems analyst can often see ways of
eliminating the problem beforehand.
In other words, the systems analyst
takes a broad approach with no preconceptions as to the best method; the pro65

grammer takes a narrow approach
thinking of machine applications.
From Systems Analysis to
Programming to Operation—
Smoothly

will

After the system has been developed
with fairly broad brush- strokes is the
time for the systems analyst to impart
his knowledge to the programmer. The
problem has been defined; the analyst
and the programmer must work together to develop the best possible
method of solution. A programmer
comes into his own here. He can suggest several possible approaches from a
computer standpoint, and the systems analyst can advise, from a systems standpoint, which would work best. In this
way, the details are worked out. There
is a tremendous exchange of "know how" at this point, and "know -how"
is the fuel that makes the team go.
The integrated approach allows gradual
training of systems personnel in programming techniques, while at the
same time programmers can better
evaluate different systems approaches.
When the programmer sufficiently
understands the problem, his understanding can best be stated in a logic
flow chart. This should cover all possible contingencies but not in machine
language as yet. When it has been
reviewed by the systems analyst and
agreement is obtained between the two,
the analyst can be released for another assignment, although he
be
called back later for further consultations. The programmer then has a
clear picture of what his program is to
accomplish.
Once in possession of all requirements, the programmer can work out
the assignment of codes, forms speci66

fications and card layouts in some detail. He can often make these fit his
programming needs. In any case, they
must be a part of the completed program package. This should be reviewed
by the systems analyst, by the operations unit and by the director of syst:ms and data processing. The programmer may consult freely with
personnel in the data processing operating unit, since they are all "under
the same roof." The data processing
supervisor's ideas on operations, flow
Of work and scheduling procedures
should be given due cognizance. He
knows his operating requirements best,
and the sooner he is given an insight
into the new application, the better
he can prepare for its arrival. Once
again here, the integrated approach
provides that the skills of each group
be used to the utmost, without second guessing, false starts or inter- departmental jealousies. They are all made
to feel a part of the team.
When it comes to the program testing, "debugging," parallel runs and
final implementation of the new routine, the integrated approach will assure smooth coordination of all concerned. The director of systems and
data processing can assign extra manpower at the source of any trouble,
and can best make decisions as to who
should make adjustments. There are
many problems and many solutions.
If a change must be made, should
we change the system or re- program or
place an additional burden on the
machine operations? Being sensitive to
the problems of the data processing
department, the director can also judge
whether to set up the transition "in
one fell swoop" or in easy stages. In
other words, he can maintain the
proper balance and timing.
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The director, with no "ax to grind"
and not specifically responsible to any
one division of the company, can provide better service to all. Being a competent systems man himself, he is in
the enviable position of being able
to provide management with a fair
appraisal of which areas should be
mechanized and which problems can
best be attacked by improving clerical
methods. In some companies, a mechanized systems group operates under
the data processing manager, with the
programming staff held responsible for
whatever systems review is to be done
on the job to be programmed and
with an old- fashioned systems and
procedures group continuing to function in the clerical areas. The tendency
under this non - integrated approach is
to over - mechanize certain functions
and neglect others. I maintain that
this is expensive and causes unnecessary conflicts.

One Director, One Team
The so- called automation revolution
in the office is challenging management
to develop new organizational patterns
which can apply the exciting new computer technologies to the more complex
problems of the business world. This
challenge can best be met by welding
the skills of the systems group, the
programming staff and the machine
operations unit into a hard - hitting
team headed by a director of systems
and data processing, responsible to
top management for his performance.
Such an organizational alignment is
most responsive to requirements of the
various divisions of the company and,
by assuring close coordination, can
minimize duplication of effort and
maximize efficiency.

Accounting Implications of Nonaccounting
Computer Applications
by ARMIN C. TUFER

T used for accounting purposeswhen
has
HE VALUE OF COMPUTERS

been well - demonstrated. Their use has
resulted in reduced clerical costs, improved corporate reports, and decreased
reporting time. Likewise, the computer's value as a tool in research and
development work has been much
heralded. There is, however, another

area of value, especially to industrial
management, which all too frequently
has been overlooked.
From my observation of a number
of companies' computer installations,
one fact appears quite evident. Corporate financial executives should gain
at least a working knowledge of the
computer programs being carried out
is
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under the direction of nonaccounting
departments such as engineering, research and development, etc. In many
instances, the output of such programs
can be of value to financial management.
With the availability of computers,
many corporation's nonaccounting staff
departments have begun making quite
sophisticated and involved studies in
such areas, for example, as quality
control. Much data is compiled that
frequently could be utilized by the corporation's accounting department. Such
data might be invaluable in the preparation of budgets, forecasts, profit
plans and other management reports,
and in the presentation of normal historical reporting of profit and loss information and financial position.
The remainder of this article consists
of three examples of the experiences
of companies which used computers to
solve specific accounting problems by
following out leads provided by non accounting applications.
Example 1 Product Failure
and Cost Assignment
A company manufactures branded
components which it sells to manufacturers for installation on newly manufactured assemblies. The company also
distributes its products in the replacement field under its own brand name.
In addition, similar products are manufactured and sold to other companies
under their brand names. These particular sales are made on a cost -plus
basis, which result in a profit approximately equal to that realized in the
company's own replacement business.
The products are manufactured at a
number of plants across the country,
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each with differing productive facilities.
For years the company's accounting
for warranty replacement costs on its
own branded products had been recognized only as claims were made. Such
costs were recorded only as the replacement occurred. Further, there had
been no realistic allocation of replacement costs to the product or plant
responsible for the errors. The interest
taken by engineers in product - failure
data proved a key to improved accounting also.
With the acquisition and installation
of a computer, the company's engineering and development department
was able to study claim forms for all
warranty replacements from the standpoint of quality control. A copy of
each replacement claim form was processed through the computer. These
claim forms contained, among other
things, a product serial code number
which enabled the engineers to determine the manufacturing plant and the
month and year of production. Inforination as to the nature of the product
failure and the approximate amount of
expired useful life was also on the
claim form. By processing the forms,
the company's engineers could readily
determine which plants were responsible for each of the types of product
failures being experienced after the
products had been sold. With this information, the company's production
management could determine what
remedial action might be necessary, as
they then knew which productive operations were faulty.
The company's engineers also began
measuring the potential volume of
the various product defects incurred
in production during a given period
of time at each of the company's manuN.A.A. BULLETIN

facturing plants. This was accomplished by means of a computer program which incorporated an algebraic
formula that made use of trigonometrical relationships. With this program,
current product warranty information
was related to historical data and projected to measure the probable extent
of current defects. Over a period of
time, the results of such projections
proved to be reasonably accurate measure of expected warranty replacements.
Ultimately, the company's accounting department learned of the mystic
deeds being performed within the corporate walls. It proved to be a simple
matter to convert the results obtained
by the engineers, which were expressed
entirely in terms of units, into useful
dollar information, as all related costs
were already known. The costs of
product defects now were known by
brand and could be allocated to the
company's various production facilities.
In addition, a reasonably accurate appraisal of probable failures of products
currently in field use was now available.
Such knowledge proved to be invaluable in the preparation of forecasts,
budgets, and profit plans. The cost
of acquiring this additional data was
negligible.
Example 2 Parts Obsolescence
and Related Reserve
The second example concerns a
manufacturing company which found
itself with a growing service parts
inventory and a related obsolescence
problem. With the complex competitive conditions which all firms face at
the present time, this company found
itself increasing the number of product models in its line. Also, increased
volume, along with more frequent
model changes, were contributing facA F R IL , 1962

tors to the company's problem for,
when such parts were produced for
current model production, the unit cost
was relatively low. However, should
such parts become depleted from the
service parts inventory after the end
of the current model run, the tooling
and setup costs for a low- volume run
were almost prohibitive. The company,
therefore, found itself purchasing, producing, and warehousing sufficient
quantities of parts to make sure of the
availability of quantities to cover all
possible future sales. In other words,
the company was knowingly carrying
an amount of obsolescence in its inventories.
As a means of determining desired
inventory levels more accurately, the
inventory control department, which
was independent of the controller's
department, began accumulating invoice data cards from all of the company's billing locations and, with the
use of a computer, compiled by part
number, quarterly and annual unit
sales analyses. Such analyses not only
served as successful inventory control
tools, but also as aids to the department in making such decisions as to
when quantities of a particular part
should be scrapped. In fact, inventory
scrapping became so prevalent as a
result of this improved inventory control that the controller's department
became concerned and inquired about
the cause of the increase.
It was as a result of this inquiry
that the controller became aware of the
magnitude of the inventory obsolescence problem. An obsolescence reserve
had been maintained in the financial
statements of the company, but its
size had been determined by arbitrary
judgments and now apparently was
woefully inadequate. The controller's
C9

department, made fully aware of the
problem, reviewed the information
available and, along with the inventory
control department, devised a method
of relating current sales trends to historical data on a unit -part- number
basis, compared these results to inventory levels, and developed a more
accurate appraisal of the potential obsolescence. The desirability of such
information from the management control point of view is quite apparent.
This method is now employed to determine current obsolescence reserve
requirements and to aid in current
scrap decisions.
Example 3 Production Control
Adopted to Accounting Control
A third example is afforded by a
manufacturer who initiated a computer
program primarily as a means of alleviating production scheduling and
material control problems. The company manufactures completed assemblies, consisting of a basic model with
variations in color, trim, and so on to
allow the model to sell at the various
price levels. A major component is
supplied in a number of variations by
a single vendor. The products are
produced on a basis of a job order
form for each individual assembly, on
which are shown colors and deviations
from the basic production model. Also,
for each individual assembly, an order
is forwarded to the supplier of the
major component, listing variations
from the basic component part applicable to the given job order and delivery date required to allow assembly
by the company. To facilitate the operation of this job order system, the
company with the use of the computer,
instituted the procedures described below:
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Upon initiation of a production
order by the sales department,
assembly was scheduled by the
production control department.
At this point the order was keypunched. Two copies of the
tabulatory card were sent to the
supplier of the major component.
One served as a purchase order.
The other copy was attached to
the major component part when
shipped to the company and
served as the factory copy of the
job order. The production department used this copy as its
authority for assembly.
A third copy of the job order
was accumulated with all other
orders for a given period of future production. This deck of
order cards was extended by another deck of cards containing
all of the various components
for each of the subassemblies
which entered the final product.
The result of this extension was a
report which indicated all of the material requirements for a period of
future time. As such, it was invaluable
from the standpoint of purchasing
and material control. This report and
these procedures were especially useful
when production schedules had to be
changed as the result of changing
market conditions or for other reasons. Order adjustments could be submitted to vendors almost overnight.
Such production schedule changes had
caused many arduous days of work
prior to the company's current procedures.
When the company's accounting department became aware of this program, it found that, with a number
of modifications, procedures could be
installed to perform a number of accounting functions. Instead of submitting two cards to the major vendor,
N.A.A. BULLETIN

four cards were sent. The first copy
again served as a purchase order, and
the other three were attached to the
major component parts when they
were shipped to the company. Upon
receipt of the components, the second
copy was removed. This was used by
the company as a receiving report and
became the basis for work -in- process
inventory input entries.
The third copy of the order cards
served as the factory job order copies
in the same manner as previously mentioned. Upon completion of all production operations, however, these
cards were forwarded to the tabulating
department and were used for computing the input into the factory
finished -goods inventory, which was
maintained on the company's computer. Obviously, this also served as
the basis for the relief of the work -inprocess inventory.
The fourth and last card remained
with the finished assemblies awaiting
shipment to one of the company's
finished -goods warehouse locations.
Upon shipment, these cards served as
the basis for recording inventory trans-

fer entries. They were also used for the
preparation of shipping documents and
notices of shipment which were mailed
to the warehouse. These copies then
were filed and became the detail of
warehouse inventory records. Upon
receipt of shipping notices from the
warehouses, applicable cards were removed (each assembly was serially
identified) and, after collation with
customer master and sales price files,
were used in the preparation of customer invoices. The cards was also
used as the basis for computing the
monthly cost of sales and warehouse
inventory relief entries.
Be Sure You Know What the
Computer Is Doing
In the three examples given, I have
tried to point out how information
gathered through the use of computers, primarily for the purposes of
departments other than the controller's
sections, might serve the accounting
department. The door has been opened
to data and information never before
thought available.

Practical Control of Preparatory Programming
Time for a Computer Installation
by RICHARD P. JONES
of electronic computers
T is a relatively
new one and, as
HE WORLD

such, there are many frontiers which

have yet to be fully explored. Some of
these, such as the pinpointing of criteria for computer feasibility, selection

RICHARD P. JONES is Head, Accountiag Systems Division, Retail Credit Company,
Atlanta, Georgia, and has occupied this post since 1959. He previously served Allstate
Insurance Company for six years in the same field. Mr. Jones is a graduate of the University of Minnesota.
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of hardware, site development and programmer selection and training seem
to have been given fair consideration at
this point. However, the step -child of
the computer field seems to be the control of computer programming costs.
Most accountants have been prone
to stand aside and accept high costs
as inevitable instead of applying the
proven principles of their profession
to control them. Perhaps too often
there has been a tendency to leave
computer programming entirely to the
technicians, considering it a foreign
field for accountants. However, because of his experience in measuring
the financial effect of actual transactions, the accountant is best qualified
to deal with the effect of future transactions. It is the accountant's time honored systematic approach which has
been lacking and which can do a great
deal to control costs and contribute to a
successful computer installation.
In order to do so, accountants need
to direct their attention first of all to
accurate measurement of the required
programming effort. Next, there is the
proper planning and scheduling to accomplish a smooth transition and,
finally, the measurement of programming performance in relation to these
plans.

Scope of Programming Effort
Of all the various facets associated
with obtaining and installing an electronic computer, perhaps none has
been more neglected than accurate
measurement of the scope of programming effort. It remains somewhat of a
mystery as to why otherwise close
calculating businessmen have been so
often guilty of miscalculations in this
area. However, this may not be so
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hard to understand after all, when one
realizes that two distinct pressures
have been brought to bear on the men
responsible for this task.
First of all, there is the aura of
magnificence that is generally associated with computers. From their
beginning, the electronic -brain concept
has been nurtured by journalists who
have seized on the popular interest to
stimulate circulation. All of us remember magazine articles and television programs which led one to
believe computers could write scripts
or even select matrimonial prospects.
Quite naturally, even those in the profession have often been led to greatly
underestimate the area which lies between pushing the button and the
emergence of the finished report.
Perhaps worse, the computer manufacturers themselves have often unintentionally misguided neophyte
customers on this important point.
Somewhat understandably, these sales oriented organizations have tended to
overemphasize hardware and the technical aspects of the installation. The
programming effort has been slighted
in the sales approach. Further, sales
appeals have usually been directed at
executives who lacked the technical
background to sift the manufacturers'
claims, while the middle - management
technician's protestations went unheard.
Too often the same technician later became the scapegoat when the promised
land failed to materialize!
Now that all the returns have been
counted, it has been established that
programming represents more than
fifty percent of the cost of a computer
installation. One wonders how many
existing computer installations could
have been cost - justified if this fact
had been realized at the time of the
N.A.A. BULLETIN

easily to planning and scheduling.
Nevertheless, a sound plan must be
developed and the various applications
must be scheduled so that, when the
computer arrives, the initial ones are
ready to go into "production." There
are too many sad testimonials to the
alternate path of unrealistic schedules
sometimes set arbitrarily under management pressure. As in other accounting applications, the more difficult it
is to plan, the more urgent it is that
plans be made.
The first necessity is to have gauged
the scope of effort required accurately
enough to make the timetable realistic.
After that, the over -all plan or departmental estimate must be made to account for all considerations. In this
endeavor adequate time must be allowed for systems study and design,
training of programmers, development
Planning and Scheduling
of standard procedures, programming
fhe Programming
of service routines and, finally, the
Computer programming is a creative actual programming and testing of the
activity which does not lend itself production runs themselves.

feasibility study. Programming for
business computers requires talented
and trained people who are willing to
struggle interminably with a multiplicity of detail. Notwithstanding the
manufacturers' provision for software,
such as generators, library programs,
training classes and systems personnel
assistance, the task of converting a
manual system to a computer is a long,
arduous, frustrating and expensive one.
Thus, it is a matter of first importance to take a close look at the
scope of programming which will be
necessary. In doing so, it is wise to
take a very down -to- earth, almost skeptical approach. For, if a successful programming job is to be done, it is a
prerequisite for those responsible to
know the "enemy" they face.
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The Computer Installation Schedule
( Exhibit 1) illustrates a useful format.
All of this may be complicated by the
dynamics of the computer industry.
It has been said that any computer that
is well - established is obsolete. This
means uncertainties and vagueness in
training classes sometimes taught before the particular computer is in production. Library programs and other
software may not yet be developed and
testing facilities may be nonexistent.
But, if all such factors are considered,
it is still possible, if surprising, that
realistic plans can be developed to
guide the preparations for a computer
installation.
In scheduling the actual programming, it is wise to consider the exacting nature of the work. Here, again, is
where the manufacturer may possibly
lead one to underestimate the complexities involved. Actually, even a
relatively simple run must be logically
analyzed and coded in precise detail.
Often the programmer will develop
factors in the course of his work
which were not apparent during the
design phase and which may require
a complete re- evaluation of the problem. Experience has proven that first
completion of the program means that
it is actually only half or less completed. That is to say that at least
fifty percent of the programming effort
is in testing and "debugging" the runs
after they are "finished."
So it is imperative that a good,
sound, realistic installation schedule be
established. In this endeavor, all factors
must be considered, including the all important state of the arts. Such a
tool will be of incalculable value later
on in analyzing progress to assure
that preparations will be complete
when the computer is delivered.
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Measuring Programming
Performance
It is perhaps in the area of performance evaluation that accountants
may find their most fruitful field. For,
once a schedule has been established,
it becomes vital at all times to know
its status. The challenge here is to develop a system which will give an
accurate picture of affairs at any given
time. It must be possible to determine
the amount of work yet to be done, in
some quantitative measurement such
as man - months. Without this, it is
easy to be caught short in a seemingly
endless period of being "almost ready."
In the case of knowing whether production is on schedule or not, ignorance
is far from bliss.
The first step in measuring programming performance is to provide
for a weekly report to be completed
by the programmers. This report enables the programmer to keep track
of his work according to the various
duties he may be asked to perform.
The total of such a record should equal
the total hours worked for the week
and becomes the source document for
posting to other records which are
maintained for analysis. The Programmers Weekly Report (Exhibit 2) illustrates a format which may be used for
this purpose. It should be pointed out
here that success of the entire evaluating system depends on conscientious
recording by the programmers themselves on their weekly reports. They
should be made to realize that such
reporting is a means of fairly evaluating their work. If a particular run
takes three times as long as was originally scheduled, this is not necessarily
a condemnation of the programmer
but, if no such records are kept, the
programmer may be criticized in the
N.A.A. BULLETIN
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event his runs are not completed after
what seems a reasonable elapsed time.
The first subsidiary record which
should be maintained for analysis purposes is the individual Program Record
of each run, for which Exhibit 3 shows
a format which may be used. The sum
total of these records should equal the
anticipated effort included in the installation schedule. The records are
posted weekly from the programmers'
reports, according to the various classifications such as flow - charting, coding,
"debugging," etc. The totals will show
the time spent on a particular run
each week and on a cumulative basis.
The individual program records may
be used to advantage in several ways.
First of all, it will be immediately
apparent if additional runs have been
added since the original timetable was
established. This alone is an extremely
important point, for the tendency is
for the number of runs on any application to balloon after the original
design period. It is, of course, desirable
to include as many functions as posAPRIL. 1962

sible in an application but not to the
detriment of the timetable. Also, the
program records will provide a current
inventory of progress, which can easily
be related to the installation schedule.
An estimated percentage of completion
to the cumulative man -days worked to
date is a good bench -mark of progress.
While experience on a particular job
may modify it somewhat, a good basic
formula for estimating percentage of
completion is as follows:
2070
Flow- charting
207,
Coding
10%
Desk checking
Test data preparation
10%
"Debugging"
40%
1007 ,

In the event that schedule problems
arise, either because of the addition of
too many runs for the computer application or because some runs are simply
falling behind schedule, it will be recognized early through analysis of the
program records. Various types of corrective action may then be taken, such
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as delaying delivery, adding or re- gramming work makes this even more
assigning programmers or seeking aid necessary than in simpler clerical profrom outside consultants. Almost any- duction work. Without it, effective conthing that might be done would be trol becomes difficult, if not impossible,
preferable to having the computer and valuable time may be wasted.
In this same vein, the program recarrive before preparations have been
ords are a good source of evaluating
completed.
Still another useful purpose of the an individual programmer's work. As
program records is that a close control the records accumulate, trends and
is maintained on the programming of characteristics will become apparent
each run. Like any other kind of work, which can be very helpful in working
programming results are improved by with the programmers administratively
close scrutiny. The fact that each run to improve their work. For example, if
is assigned a deadline is, in itself, a one particular programmer is consistpersuasion to the, programmer to com- ently behind the schedule on his runs,
plete the job in the shortest practicable it might be determined that his trouble
time. The project -type nature of pro- lies in too much "debugging" time.

Program Re cord
D at e A s s i gn e d
Date Com ple te r

—

Run No.

01

Flo w ch arti ng

02

P ro gra m c odi ng

03

Run bo ok mai nte nan ce

04

Programmi ng as si s tance

05

Probl em defi ni ti on

10

Desk ch ecking

11

Te s t d ata p re p arat i o n

12

P rogram d e buggi ng

20

Mis cel laneo us

Days E s t i m a t e d _
D ays R e q ui r e d

We e kl y t ot al s
Accu mu late d to tals
Comme nts:

EXHIBIT 3
76

N.A.A. BULLETIN

In that case, perhaps more careful
coding could eliminate the subsequent
troublesome errors and thus improve
his production substantially.
One final use of the program records is that experience gained from
their analysis will contribute toward
more accurate scheduling of future applications.

to such an extent that the programming effort is severely retarded.
Often a programming group works
closely with an existing punch -card installation, and the programmers may be
used as stop -gap operators to meet
pressing schedules. While this practice
may be sound in a particular case, it
must, nevertheless, be taken into consideration in evaluating programming
progress. Also, there is a tendency for
various housekeeping duties to arise
which grow to consume more time
than might be apparent from casual
observation. It might become advisable
after such analysis to add a clerk to
the group to enable the programmers
to devote more time to their calling.
The practice of having programmers
do actual testing work on the computer varies considerably. If they are
used in this capacity, again a surprising
amount of time is taken up with non programming work.

Programmers Are for
Programming
The final subsidiary record to which
the programmers' weekly reports are
posted is the Record of Hours (Exhibit 4). The basic purpose of this
form is to provide for analysis of time
spent on programming work as opposed to extraneous duties. While this
may not be a problem in some installations, there is sometimes a tendency
to have programmers doing clerical,
tabulating or other miscellaneous work
- d

o f

R -

R -

Week En ding:
Name

NOTE:

Progra mm in g
hours

t er
hours

ota
hours

vertime
hours

In dicate tim e ab s en t in to tal co lu m n via ho u rs and co de.
Ex am p le : 3 1/2 S
T o t a l c o l u m n s h o u l d e q u a l 38 3 / 4 x n u m b e r of p r o g r a m m e r s
+ overtime.
S
P

= Sick
= Personal

F = Fa mily illn es s
H = Ho lid ay

EXHIBIT 4
AP R IL . 19 6 2

77

This is to say that maintenance of
the record of hours provides for analysis of just how much real programming is being done. It is not enough
to conclude that five programmers who
have worked six months have contributed thirty man - months of programming effort. It may be a fraction of
that figure when the utilization figures
are analyzed. As a rule -of- thumb, it
would seem that corrective action might
be necessary unless about ninety percent of the total working hours are
spent in actual programming.

Objective—Keeping the Date
with the Computer
Maintaining records such as those
described can be the difference between
success and failure in programming.
Conscientious accountants cannot let
this large body of effort go uncontrolled under the guise that it is too
technical or too irregular, etc. These
are really reasons which make control
necessary and- profitable.

One final aspect of the measurement
of programming performance is reporting. Too often, management has
been forced to depend on the technician's word concerning progress.
However, a good system for control
will provide a source for easy budget
report preparation at periodic intervals.
It would be trite to reiterate the advantages to management from such
reporting. Let it suffice to say that comparative reports are as valuable in
providing control over computer programming as over other operations.
In summary, good accounting control
practices can and should be applied to
the control of computer programming.
Whatever the system used, it is of the
utmost importance to have a realistic
plan based on sound estimates and to
exercise close control from start to
finish. The results can be great savings
in programming costs and, perhaps
more important, the rendezvous with
the computer delivery will be kept.

We Are Keeping Track of Our Computer's Pay -Out
by JAMES H. HOWARTH, JR.
this presentation
I may be helpfulthat
to other individuals
T IS OUR HOPE

and companies who are in the process
of installing a computer or who have
recently completed such an installation.
By all standards of measurement known

to us, the installation reported here has
been highly successful. Without doubt,
this has been largely due to the emphasis placed on measurement of effectiveness, both before and after the installation date.

JAMES H. HOWARTH, JR., Delaware Chapter, 1951, has been Manager Systems and
Procedures at Continental- Diamond Fibre Corporation, Newark, Delaware, since 1959.
He joined his company in 1956 as Controller of the Newark plant. Mr. Howarth was
previously employed as Assistant Chief Accountant, Midvale Steel Company, Philadelphia,
Pennsylvania.
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An Inventory Control Problem
and Recommended Solution
Perhaps a brief introduction to Continental- Diamond Fibre Corporation
will be helpful at this point. The company manufactures and markets laminated plastics and fibre products used
by almost every industry. One of the
basic problems in the management of
the company is the control and proper
utilization of inventories. The nature
of the industry requires the ability to
convert, in a matter of hours, raw or
semi - finished materials into product
finished to the customer specifications.
With hundreds of customer orders being received and processed daily, it is
imperative to know our exact inventory position with regard to any one
of the more than ten thousand inventory items at any time.
Our basic objective for the computer
was to completely integrate our inventory recordkeeping into a single
system, adequate for all needs including accounting, production planning,
and customer service functions. We
had surveyed these functions and had
learned the following facts. Our accounting department had inventory records adequate for its needs by use of
conventional punched card equipment
but the maintenance of such records
was time- consuming and, consequently,
prompt reporting of other information
suffered. The department's data processing center was overburdened with
inventory work. Therefore, other accounting tasks that could be converted
to punched card applications at saving
to the company could not be handled
until some relief was obtained from the
inventory problems or until we increased our punched -card equipment
and staff.
A F R IL . 1962

There was still another result of the
situation. Our production planning
and customer service functions are
controlled within our production control department with respect to the
determination of when to build inventory for stock and the determination
of delivery date promises for each customer order. In order to perform these
functions the production control department was maintaining its own set
of inventory records for certain items
in order to have ready information
without waiting for the inventory tabulations from the data processing department. These inventory records were
less than accurate in many ways.
While the management of our company was in general agreement that the
installation of a computer could offer
valuable assistance in the solution of
this problem, a thorough study of the
benefits to be obtained and the costs
and saving that should be anticipated
was required before a decision could
be reached. This was done. Moreover,
it was felt that an affirmative decision
could not be hazarded without the
assurance of a method by which we
could measure our progress on a
month -by -month basis and report the
results to our management. Such assurance was given. The remainder of
this article tells, first, the general
accomplishment of the installation and,
second, how the reporting of economies
was implemented.
Successful Installation; Only
Accounting Savings to
Be Reported
The computer installed, late in 1960,
was an IBM 305 RAMAC. The performance of the equipment has been
exceptional. Very definite progress has
been shown toward the achievement
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of our objectives concerning the reduction of investment in inventories
and improved customer service. As can
be anticipated with any computer installation, the education of personnel
both feeding information to the computer and using information generated
by the computer is a long and arduous
task. However, we can report that we
are able to add supplementary applications and to present information to our
management concerning the profit or
loss on individual orders and production cost variance from standard, with
relative ease. We are able to analyze
such profits or losses by product, sales-

man, district office, customer, customer
industry, geographic area, etc.
But we could not work these benefits
into our computations. We had determined that in reporting savings, we
would give the installation credit for
only savings within the accounting department, including data processing.
In effect we said to management that
we would pay out our investment in
the computer from accounting savings
and not place a value on improved
control and reporting, since it was not
possible for us to measure our contribution toward the solution of these problems.
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Forecasting Payment and
Keeping Track of Progress

P RE - INSTALLATION COSTS

we

established a fiveAs our goal,
year pay -out period. This, in our opinion, allowed sufficient time for the
growth of savings, so that the excess
costs incurred in early months of operations could be recovered in later
months from the growth of benefits
received. All costs would be included
in this pay -out, from pre - installation
programming, preparation of site, etc.,
to monthly operation costs. These were
as follows:

Programming activity
Preparation of site
Miscellaneous (panels,
wires, transportation,
forms revisions, etc.)

$13,800
13,400

2,410
$29,610

MO N T H LY OPE RAT IN G COSTS

Rental of equipment
Personnel

$4,432
522

$4,954

EXHIBIT 2
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Based upon the above information,
we know that we will have spent at
the end of five years the $29,610 of
pre - installation costs plus $4,954 per
month ($297,240) or a total of $326,850. We calculated the amount of new
savings that must be obtained each
month in order to have saved $326,850
at the end of 60 months. We found
that these savings must average $5,448
per month and that we must reach a
point at the end of 30 months at
which our savings would exceed our
I

Actual

accumulated monthly operating costs.
From this point on we would be returning the pre - installation costs to
the company.
We review our progress currently,
based on this planning. The overall
scheme shows in Exhibit 1 in which
the cost line, starting at the installation
costs of $29,610, slopes upward at
the rate of $4,954 per month, the operating rental and salary cost. The
bow -to- bow - string relationship of savings shows in the projected savings
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curve depicted as ascending to the cost
curve in sixty months. We do not report performance against this chart.
It simply portrays the original plan.
The second chart (Exhibit 2) is also a
plan and shows when our monthly
savings level should be located at successive years over the five -year period.
It is apparent that in a little over two
years, we expect to be saving more
each month (solid line) than the
monthly cost in salary and rental of
equipment (broken line).
It is in the savings listed in Exhibit
3, which are charted in Exhibit 4,
that we report performance. The savings list records new cost eliminations
in the month of occurrence. The
"month" column includes every saving

so far on a monthly basis. All savings
(for each one, this is the monthly
amount times number of months since
first realized) through the current
month show in the "accumulated"
column. The "month" column data in
the list, which covers less than a year,
as shown, is plotted in Exhibit 4, a
one -year month -by -month chart. Thus,
through August 1961, ten months after
the installation, the monthly economies
are $2,840 compared with a somewhat
lower amount which had been forecast.
It has not reached by any means the
level monthly cost line at $4,954 but
this was not forecast to happen until
over two years, as can be seen by
reference back to Exhibit 2.

EXHIBIT 4
APRIL, 1962
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More Uses — Faster Pay -Out
As depicted in the exhibits, our
performance indicates that a pay -out
period of less than five years may be
achieved. We now predict that the payout point may be reached in about
three and a half years. It is our opinion
that, to a very large extent, the results

to date would not have been achieved
if we had not established definite objectives and if we were not currently
reporting our progress toward those
objectives. We find that we are constantly looking for new uses for our
equipment that will result in savings to
further our progress toward pay -out.

The First Computer Application —Order
Processing and Sales Statistics
by MERLYN C. RUE
all data
processed
manually and by the use of bookkeeping machines, adding machines and
typewriters. There was no punch -card
equipment and certainly no computers.
However, the company was smaller,
volume of data was less and the system served the needs of the period.
Today, we still have manually prepared
reports and a fair number of bookkeeping machines, adding machines
and typewriters. In addition, however,
we have a machine accounting department with an annual budget approximating $800,000. There are 80 people in this department; it works on a
three -shift basis, i.e., 24 hours per
day and, at times, seven days per week.
The annual rental for equipment is
about $300,000 and includes an IBM

T within our office were
HIRTY -FIVE

YEARS

AGO

650 tape RAMAC computer, an IBM
604 calculator, and ten IBM accounting machines.
To explain how we travelled from
there -35 years ago—to here, 1962,
is obviously a long story. However, let
me illustrate the progress by means of
a specific computer application. Perhaps, approximately 30 years ago, an
executive of Johnson & Johnson asked
himself, "Where do I start to mechanize clerical work ?" Certainly, about 25
years later, in 1956, another executive
asked, "Whe r e d o I start to use electronic equipment ?" In both cases, the
approach to answering the question
was the same — thought and analysis.
With a little reflection, our two executives could determine where, in their
estimation, the most time and effort
were expended in the office to perform

MERLYN C. RUE, Raritan Valley Chapter, 1955, C.P.A., is Assistant Controller, Johnson
& Johnson, New Brunswick, New Jersey, where he is in charge of the Management
Services Division. He has been with his company since 1957. Formerly he was Assistant
Controller of Northwestern Mutual Life Insurance Co., Milwaukee, Wisconsin.
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a job. Factual analysis of numbers of
people, costs, time and the like, verified these estimates. The answers, interestingly enough, were the same in
both cases. The place to start mechanizing and to start using electronic
hardware was in processing customers'
orders and related areas. Steady and,
at times, rapid growth of the company
caused the two answers to be the same
although they were made 25 years
apart.
Processing orders for shipment, as
a routine, involves the following:
1. Editing the customers' orders.
2. Preparing the shipping order.
3. Preparing the bill of lading.
4. Invoicing the customer.
5. Establishing adequate controls
for accuracy and assurance that
all shipments have been invoiced.
A basic principle of data processing
is to make multiple uses of the same
source data. This leads to the principle
of integration in which one—or few —
processing acts are made to underlie
these uses. Therefore, in an integrated
data processing system, in addition to
the five steps listed previously, the
basic information from a customer's
order is also used for:
1. Relief of finished -goods inventory balances by item.
2. Preparation of sales statistics by:
a. Product or product groups
b. Sales region
c. Sales division
d. Salesmen
e. Customer — selective or nonselective basis.
3. Preparation of information for
cost of sales reporting.
4. Preparation of data to be used
in sales forecasting which, in
turn, determine purchasing requirements, production planning
APRIL, 1962
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and scheduling and finished goods inventory control.
Preparation of data for customer accounts receivable.
Analysis of shipments for traffic
purposes, to be used for rate
studies and the like.
Preparation of customers' mailing lists.
Preparation of many other kinds
of data, depending upon the
individual company.

In order to achieve a highly integrated data processing system for the
routine processing of customers' orders
and the capturing of these data for
by- product information, we installed
the IBM 650 tape RAMAC system late
in 1960. This system replaced an IBM
650 card computer which had been in
operation for approximately three
years. Let me briefly describe the operation of the new system.
We provide our customers and sales
representatives with preprinted order
forms showing the product code, complete product description and quantity
contained in each shipping case. In
this way, we have attempted to give
our customers complete product information for their ease in ordering. In
addition, this helps us in order processing, to perform our work more
accurately and quickly.
When the order is received, pre punched cards which indicate the "ship
to" and "bill to" information are
pulled out. Product cards are keypunched and verified from the original
order. As many as four product codes
and quantities are punched into each
card. The three basic types of input
cards — salesman card, special shipping
or invoicing instructions and item card
—are then processed through the computer.
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Within the 650 tape RAMAC, the
following operations are performed
for each item on the order. The machine is programmed to check to see
if the item ordered can be sold to
the customer, to adjust the quantity
ordered to case or packer quantities
and to check for maximum order quantity on some items. It also selects the
proper unit price and extends quantity
times unit price, checking inventory
availability, updating inventory records
on an order basis and signalling out of -stock items. It then updates the
value of booked orders for this day
and month to date and develops shipping information. This includes specifying case weight, number of pallets,
cases to dock, number of packers and
loose goods. The next step is to classify
items by freight class and accumulate
total weight for each freight class for
each order. The remaining actions are
to calculate commission and state sales
tax, and accumulate totals for control
purposes. All of these actions are
logical decisions and, therefore, they
can be performed quickly and accurately by electronic equipment as
programmed.
As a result of these eleven steps of
machine processing, on the three basic
input cards, the computer punches
twelve basic output cards for each
order. These cards and their uses are
as follows. First, there are the salesman's, invoice instruction, invoice item,
commission, and sales tax cards. These
five cards are collated with the customer's name and address cards and are
used to print the invoice after shipment. They are then used for sales statistics. Next there are another salesman's
and shipping instruction cards, shipping- order -item and shipping- ordertotal cards. These four cards are col86

lated with a second deck of customers'
name and address cards and are used
to print the shipping order. The shipping- order -item card is also used at
the shipping center as the input media
for an automated case- picking operation. The tenth card is the tickler card.
It is sent to the shipping center, which
is located approximately seven miles
from our office, together with the shipping orders and bills of lading. These
documents authorize shipment to be
made. After shipment, this tickler card
for each order is returned to the data processing center. It is used by means
of a collator to pull mechanically from
the unshipped order file those cards
which are needed to create the customer's invoice. The eleventh and twelfth
cards are the bill -of- lading cards, used
to print the bill of lading, and the
control total card, used for various
control totals within the data- processing center.
This, then, describes in some detail
the order - processing run on the IBM
650 tape RAMAC. The second phase
of this integrated system is the creation
of sales statistics from the output of
the order - processing run. Periodically
during the month, the three branches
of Johnson & Johnson in Chicago,
Dallas and Menlo Park, California,
send to New Brunswick the sales detail cards which they have used to invoice their customers. These cards are
combined with those from New Brunswick and passed through the computer for the purpose of updating the
sales statistical assemblies. The input
cards to this run are the invoice item,
commission and sales tax cards which
have been mentioned above as output
cards from the order - processing run.
Within the 650 tape RAMAC, the
following operations are performed
N.A.A. BULLETIN

during this run. Sales statistics are accumulated or summarized by product
codes and groups, salesmen, sales divisions, customers, classes of trade, and
states. Cost of sales is calculated for
each product code, promotional allowances are also calculated, and current
year's sales are adjusted for price
changes in order to arrive at comparative volume changes.
The output of the system is all in
punch card form. Combined with the
comparative data, it is used to print
the following impressive list of reports:
1. Cost of sales
2. Comparative sales by product
group
3• Salesmen's statements

4. Divisional recapitulations of
sales
5. Customers' statements
6. Class -of -trade statments
7. State tax reports
8. Gross profit reports
9• Adjusted sales reports.
Thus, in answering the question,
"Where do I start ? ", we determined
that point as the processing of customers' orders. We, then, investigated
all of the multiple uses that could be
made of the original data and developed a highly integrated computer system, in order to obtain as much information, for as many purposes, as
possible with a minimum amount of
effort.

Integrated Order Processing Using a Computer
and Communications Equipment
by JACK M. CARMEAN
have been speeded, errors
eliminated, and clerical costs reduced by an integrated order handling
invoicing system at our division. The
HIPMENTS

S

new sales order entry procedure makes
possible same -day shipment of stock
items, an important competitive factor.
The ten plants of the Phelps Dodge

Fort Wayne Chapter, 1949, is Systems and Procedures Coordinator,
Phelps Dodge Copper Products Corp., Fort Wayne, Indiana. He is also a Data Processing
Consultant to Phelps Dodge Corporation, the parent company. A previous contributor
currently a National Director of National Association of
to the Bulletin, Mr. Carmean is
Accountants.

JACK M. CARMEAN,
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Copper Products Corporation manufacture a wide range of copper wire, cable,
pipe, tube and other important and
specialized copper and copper -alloy
products. Our division, the Inca Manufacturing Division at Fort Wayne, is
the magnet wire fabricating plant. It
produces some 6,000 magnet wire
products in a myriad of sizes and
shapes. It is the most diversified line
of magnet wire in the world. Some are
extremely thick and others are more
delicate than a human hair.
The Application in Brief
Heart of the application is our communications department where sales
orders are prepared virtually automatically on three typing units. Punched
tapes and edge - punched cards used as
input are programmed to produce two
eight- channel tapes as by- products.
One output tape is converted to
punched cards used for invoicing and
other posting in our tabulating department. The other sends data through
a tape transmitter- receiver to our
production or shipping departments.
There, it is run through another automatic typing unit to prepare either
a shipping set or production order.
Thus, one automated typing captures
on by- product tapes all information we
need for later documents. This, alone,
has made it possible to reassign several clerks.
Detail of the Procedure
Orders come to us by teleprinter,
telephone and letters from salesmen,
district offices, or directly from our
customers. Although more than 80
percent of these orders are for single
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items, some do list four, five, six or
more items. We average 200 orders a
day, with a total of 350 items. Each
item becomes a separate sales order
for us; we have had as many as 600
a day in peak periods.
When an order is received in the
sales department, it is first forwarded
to applied- research personnel for verification and interpreation of wire
specification data. Next, a preliminary
sales value is determined and the
order is checked for credit status. Then
the original order is forwarded to a
control clerk at our IBM RAMAC 305
remote inquiry station. The clerk notifies the computer of the item or items
ordered and, in effect, inquires into
their availability status. The computer
simultaneously updates its on -order
records and stock report balances and,
at the inquiry station, punches an
eight - channel punched tape for each
item ordered. This tape contains all
pertinent data relative to the item
and its availability (wire size, product
specifications, amount available, amount
required, etc.). The tape is placed
with the orders, which are divided
alphabetically, and into stock orders —
on -hand items, which can and will be
shipped the same day —and production
orders.
The orders are forwarded to the communications department, center of our
integrated data processing system. In
this department, we have Friden Pro gramatic Flexowriter, Model FPC-8,
and a Friden Teledata Tape Transmitter- Receiver Unit. The Flexowriters,
which normally produce one eight channel punched tape as a by- product
of writing the original document, also
have Friden motorized tape punches
attached. These automatically prepare
a second eight- channel punched tape.
N.A.A. BULLETIN

Reading from either punched tape or
edge- punched cards, each Flexowriter
punches data into one or both of its
output paper tapes and simultaneously
types our five -part sales orders at a
sustained speed of 115 words per minute. The input keyboard is used for
entering new or variable data.
our procedure works as follows, to
quote the program supplied us and
which we adhere to:
"The Flexowriter operator inserts
the RAMAC - produce punched tope
into the Flexowriter' s reader. The
machine then automatically types
the first line of the continuous sales
order form.
"While that line is being typed
(listing wire size, availability, etc.)
the operator pulls from a tub tray in
her desk drawer an edge - punched
master card which contains all of
the customer's constant information
—his number, agent's number, sold
to, ship to, etc.
"By the time the first -line has
been automatically typed on the sales
order, she has inserted the edge punched card into the Flexowriter's
reader. This card activates typing of
constant customer information on
the sales order and also programs
the Flexowriter so that it will automatically stop for manual entry of
the variable data, such as customer's
purchase order number, dates, quantity ordered, and description."
The auxiliary (second) tape contains only certain specific information
(variables the RAMAC does not have
stored) . It is removed from the Flexowriter twice a day and forwarded to
the tabulating department where it is
converted to punched cards and used
for invoicing, order analysis, sales analysis, etc. The first, from the machine's
standard tape- punching unit, contains
the entire record of the sales order.
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It is taken off the Flexowriter every
seven or eight orders and placed in the
reader of the Friden Teledata Tape
Transmitter- Receiver unit.
A station selector switch is thrown
to send the data either to the shipping
department or the production department. The data in the punched tape
is transmitted through the reader
and simultaneously reperforated and
checked on the punch of the receiving
teledata. These units can also receive
incoming order data from Phelps
Dodge's eastern operations.
The eight- channel punched tape reecived either at the shipping or production departments is fed into a
Friden Standard Flexowriter, Model
FPC-8, which automatically prepares
either a five -part shipping set and
related papers at the shipping department, or an eleven -part combined production order - shipping set in the production department. These continuous
forms are identical to the sales order
and their preparation is entirely automatic. The only manual step is the
removal of the completed documents
from the Flexowriter. Further use is
made of the tape produced by the
production department's teledata receiver in the case of partial shipments.
For them, the original paper tape is
retained to create documents for the
remainder of goods to be produced and
subsequently shipped.
Thus, one basic writing by one operator has recorded all data necesary
for all paperwork for an order: sales
order, production order, and shipping
set.
Sketch of the Replaced System
Under the previous system, sales
orders containing all items on an order
89

were manually prepared and included
two duplicator masters, one for invoicing and one for either the production or shipping departments. Stock
availability status was not determined
until the sales order had been carried
across a busy highway to our scheduling section, which checked a stock report.
If the items were in stock, the
duplicator master was sent to the shipping department, where a five -part
shipping set had to be run off individually on a duplicating machine. If they
were not in stock, the master went to
the production department, where it
was run through the machine eleven
times for each item to produce the
eleven -part production order and shipping set, e.g., for a five -item order
fifty-five different forms had to be
duplicated. When some items were in
stock and some were not, this necessitated masking out the in -stock items
while the production orders were duplicated and masking out -of -stock
items while shipping orders were duplicated. Two people were kept busy
full -time duplicating. Yet shipments
were being delayed as much as three
days.
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Prompter and More
Accurate Processing
It can be seen that our new system
has replaced numerous burdensome
clerical functions that either directly
or indirectly added to the time required to release shipments, as well as
to clerical costs. We have eliminated
the need for two duplicating machine
operators and a keypunch operator, and
drastically cut record - keeping, filing
and messenger service. As a result, instock items leave the same day their
order is received, an improvement of
three days over the previous system
and a most important consideration to
our customers. Yet, despite this speedup, the great reduction in manual handling has meant a corresponding
decrease in errors.
In addition, we have derived indirect benefits from the necessary
analyses, revamping, and realignment
of paperwork procedures involved in
planning and installing the system.
The over -all result has been true
integrated data processing —one writing, as early as possible, to capture
information for automatically processing all later documents.
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A Three -Step Approach to Reduce Overhead
by JOHN E. RHODES*

O

NE o f T H E M OS T

generally neglected cost areas in many business organizations is the

one usually referred to as overhead. The cause of this neglect usually is simply that
overhead is hard to measure. Accountants do not have the same forthright, exact yardsticks
here that they have to measure material and direct labor costs. Therefore, given the general inclination to spend, overhead costs grow fast. Where this situation exists, the obvious
question is, what can be done about it? T he writer suggests a three -step approach.
To correct misconceptions. Some of the popular ones include the following:
• That an overhead analysis program is a frantic effort to curb a temporary
slump and that, as soon as the money shortage is over, the company will get
back to "normal" inefficient operation. Many garden - variety cost reduction
drives have wound up this way, the benefits have been temporary and the
effect of cutting things off and adding them back again caused more inefficiency than the gains were worth.
• That overhead analysis is some kind of an extra or new job. Actually, there
is no pa rt of the regular managerial job that is more important than determining which functions need to be performed and what dollar amount should be
spent.
• Tha t this messa ge is "for the other fellow." Perhaps this is the most common
misconception.
To define the task and devise an approach to it. This second step is easy, the objective
is simply to eradicate overhead not needed. The approach is to analyze overhead costs
for the following symptoms:
• Functions not needed for the accomplishment of the real objectives of the
company. Many "nice but not necessary" functions fall into this category.
• Functions needed but performed elsewhere within the company, i.e., duplication
or perhaps even triplication in the same department or division of the business
or at other levels of the business.
• "Fat," more than enough people on the payroll to complete the job to be
done.
• "Dead wood."

This, of course, refers to particular individuals not needed

due to their poor performance.
• "Dead- horse" products or projects, i.e., those which do not carry their own
weight in terms of profit contribution or potential future contribution to the
company's progress.
• Recognition of new opportu nities and functions which shou ld be added. Here
the point is that the analysis of overhead or operations should also include
the feasibility of adding those functions or activities which could furnish
net improvement in profit or contribute otherwise to attainment of company
goals.
'r Controller, Sylvania Electric Products, Inc., New York, N. Y.
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To take action. This step speaks for itself, except as regards timing. Action should be
taken as soon as the need for change is indicated. However objective and thorough the
study may be— whether by employees or by an outside consultant —the well -bound set of
recommendations gathering dust on the shelf does not redu ce overhead or improve profit.
Even though this three -step approach is utilized, profits may still not evolve through
control of overhead unless some common pitfalls are avoided.
Failure to examine all alternative courses of action is a very common hazard. It is
essential that three questions be asked when considering the necessity of any function,
operation, or proposed change: Why do we need to do this? Do we need to do it now?
Do we need to do it this way?
The answers to these three questions demand examination of alternatives in terms
of action to be ta ken, timeliness and other means of accomplishing the purpose.
The habit of retaining functions wherever there is still some uncertainty left as to the
necessity of the function is another pitfall. In such an instance, it may be advisable to be
bold enough to gamble upon the elimination of such functions. This policy invariably
leads to some improper cuts; in such cases, as soon as this is apparent the decision obviously must be reversed. Only in this manner is there assurance that the most efficient
operating "weight" has been achieved.
Making of invalid comparisons occurs at times because the analyst invariably emphasizes the good points of his proposal at the expense of the status quo. On the other
hand, the manager in charge of the operation is inclined, defensively, to do the opposite.
Another reason for invalid comparisons is that, in making a new proposal, the efficiency
of the new is frequently maximized and then compared with the present operating efficiency of the old, which may very well not be operating at maximum efficiency.
For example, an office methods expert notes that the company is using System A,
employing 100 clerks to perform a particular function. He indicates that, if it would
change to System B, the job could be done with 90 clerks. Naturally, the change is
made. The company saves $50,000 year, and the methods expert has "earned his salt."
Some time la ter, after this methods man is promoted to a nother position, his replacement,
to justify his existence, proposes that if the company will change to System C, the department now employing 90 people could be operated with only 80 people. So, once again,
the change is made. It so happens in this particular case that System C is the same as
the original System A. Hence, neither change should have been made but, instead, when
the initial change was proposed, a closer look should have been taken at System A.
Procrastination is sometimes caused by desire to be absolutely sure before taking action,
but no one can be sure unless he has all the facts, usually impossible of attainment.
Perhaps a more common reason for procrastination is that each of us is reluctant to make
changes, particularly so if it involves the unpleasant task of causing a fellow employee
to lose his job. Note how much easier it is to convince most department chiefs to eliminate a budgeted increase in personnel before the actual hiring is done than it is to get
them to eliminate the same functions where people who are already on the payroll are
involved.
The final pitfall is one on which the success and continuity of the whole program is
balanced. The analysis of overhead operations will fail to accomplish its pu rpose if those
responsible for its success (which means everyone who has anything to say about spending
a dollar) treat it as a special drive or emergency situation.
Efficient operation of a business requires formation of proper operational habits.
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Procedural Aspects in Educational Programs
by HAROLD E. FORREST*

A

RTICLES

such as Professor Terrill's "Guideposts in Development of Accounting Edu-

cation" (N . A . A . Bulletin, November 1961) cause the reader to wonder not only
abou t the future of accounting educa tion but also the trend in the recent past. T he implication of the numerous articles on the subject, which have probably been stimulated by
the Ford and Carnegie Reports, is that students at many institutions of higher learning
have been taught too much accounting, particularly its procedural aspects, and have not
had sufficient exposure to other areas of knowledge.
These discussions of incorrect emphasis in accounting education arise, for the most
part, in the ranks of the educators. There has been no great outcry on the pa rt of bu sinessmen in general, or practicing accountants specifically, for a change in emphasis in
such education. There has been no intimation that the new employees hired each year are
unusually well trained in the procedural aspects of accounting but have not been instructed
in other areas of knowledge.
While Professor Terrill wisely states that, "Good pedagogy in accounting is largely a
matter of propgrtioning and timing .
," it seems that the importance of learning
accounting procedures may become unduly de- emphasized as a result of the current discussions of accounting educa tion. Certainly the student should be encouraged to lea rn the
rationale of the accounting entry which he makes. Certainly he should be exposed to
other areas of knowledge within the business world and, to the extent possible within
the limit of the credits required for graduation, he should also be exposed to knowledge
of other than business subjects. However, if the purely procedural aspects of accounting
are not taught, or are neglected, then such accounting knowledge can only be acquired in
practice. Would this not be a step backward analogous to abandoning law schools in
favor of the old method of reading law in the practicing lawyer's office?
Perhaps some schools have over - emphasized procedure and also have over- emphasized
accounting courses to the neglect of other phases of education. Perhaps some schools
have lowered their standards of performance in business courses. If this is the case such
trends should be corrected, but let us not, in our effort to correct excesses in one direction,
go to the opposite extreme, with the result that accounting major graduates will be prepared for decision - making yet have no comprehension of the details of the matters upon
which they are to decide.
* C. P. A., Manager, Tax Department of Ernst & Ernst, Canton, Ohio.
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Acyond these Alm
Books
How to Make a Profit Plan
Patrick H. Irwin, The Society of Industrial
and Cost Accountants, 31 Walnut St. S.
Hamilton, Ontario, Canada, Paper Bound,
1961, 84 pp., $3.

treated in that order. The book closes on
the topic of preparation and analysis of
financial statements.

Thoroughly concrete in its text presentation and appendices, this monograph —
Special Study No. 2 of the S.I.C.A.—

Management Views of Tax
Depreciation

covers organization, information assembling and evaluation processes of profit
planning, which precede the planning

Ray M. Powell, Bureau o% Business Research,
Indiana University Graduate School of Business, Bloomington, Indiana, Paper Bound,
1962, 62 pp., $3.

proper, and covers also the setting of objectives from these steps and the embodiment of planning in projected statements.
Appendix 1 is an example of a profit plan.

Management Uses of Accounting
Ralph F. Lewis, Harper b Brothea, 49 East
33rd St., New York 16, N. Y., 1961, 139 pp..
$3.93.

Intended to "put accounting, its uses and
values into proper perspective for the businessman," this readable text stresses the
accountant's share in planning and control
and reviews the factors involved in marketing, production, capital budgeting, research
and development and administration, all
with an eye to cost factors and accounting
services. A final chapter takes a look a t the
advanced statistical techniques, like linear
programming, which have appeared on the
business horizon.

Intermediate Accounting
C. Sons.,
A. Moyer
R. Park
K. Mautz,
ohn Wiley
b
Inc.,and
440
Ave. South,
New
York 16, N. Y., 1962, 602 pp., $8.95.

Based on an earlier text ( Functional Accounting, Intermediate), this book is intended to serve for a one - semester course
following first -year accounting. Accounting
theory, acquisition of assets, income transactions and financial transactions are
94

This is Indiana Business Report No. 34.
The title which it bears is an accurate lead
to its contents which is derived from interviews with financial officers of fifty large
companies. A feature of the study is the
evocation of opinion, predominantly favorable, on optional depredation, i.e., the
choice by individual companies of the
rates to apply. A strong desire for liberalization of allowances for items purchased
as used assets is evidenced.

Federal Income Tax Regulations
Commerce Clearing House, 4023 West Peterson Ave., Chicago 46, Illinois, Paper Bound.
9 Volumes, 1961, 1912 pp„ $ 1 0 .

This set of small volumes reports the Internal Revenue Service regulations relating
to the Federal income tax, withholding of
income tax and procedure and administration, all as they stood at October 1, 1961,
with pending proposed regulations printed
at the end of each volume. Volu me 1 contains an index for all volumes, with each
volume also having its own index.

Punched Cards: Data Processing
for Profit Improvement
Donald A. C. McGill, McGraw -Hill Book
Co., 330 West 42nd Street, New York 36,
N. Y., 1962, 231 pp., $7.50.

Divided between exposition of its topic
and a "case book" which occupies the
N.A.A. BULLETIN

latter one -third of the text, this work is
intended to disclose opportunities for developing diversified information, which tabulating equipment offers. Chapter 6,
"Punched Cards' Advantage: Analysis" is
revealing and is central to this theme.

Computer Programming Handbook
Robert Nathan and Elizabeth Hanes, Prentice Hall, Inc., Englewood Cliffs, New Jersey,
1961, 214 pp., $7.93.

Subtitled "guide for beginners," this book
enables the reader to wend his way with
least difficulty through such successive topics as computer input and output, components, control, manipulation, calculation
and decision. The work is well furnished
with appendices including a glossary of
terms and a description of binary arithmetic
notations.

credit departments and the varied field of
consumer credit. Under the last named item
charge account, installment and personal
loan credit are treated.

Uniform Classification of Accounts
for Motels, Motor Hotels, or
Highway Lodges
Cbirbart, Merriam and McIntosh, Tourist
Court Journal, Temple, Texas, 1960, 76 pp.,
$3.

This classification is "as prescribed by the
American Motor Hotels Association." Following introductory pages setting forth the
uses of accounting records and statements
and exhibiting the summary statements
(revenue and expense statement and balance
sheet), the, subtopics of room operations
and departmental operations are treated in
detail. Attention is drawn to controllable
expenses.

New Professional Corporation Laws
Commerce Clearing House, Inc., 4023 West
Peterson Ave., Chicaggo 46, Illinois, Paper
Bound, 1962, 96 pp., $2.

Laws permitting professional men to incorporate their practices now exist in a
number of states. This pamphlet presents
and comments on the laws of 15 states and
also gives material on Federal income tax
privileges which will be available to these
corporations.

Credit and Collection Management
William / Shultz and Hedwig Reinhardt.
Prentice -Nall Inc., Englewood Cliffs New
Jersey, TbirJ Edition, 1962. 637 pp., i l l .

A comprehensive book, this new edition
covers a wide range of subtopics, including
collection correspondence, management of
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The Dollars and Cents of
Shopping Centers
Urban Land Institute, 1200 181h St. N. W . ,
Washington 6, D. C., Paper Bound, 1961, 79
Pp., $10.
Designated as Part 1, apparently preceding

future related studies, this publication is a
reference work summarizing and classifying operating results of "entire" centers,
based on a nationwide sample. In much
of the information, neighborhood, community and regional centers are differentiated. An example of data provided is a
graph, (of which there are many throughout
the study) showing gross receipts, .. operating balance" and operating expenses
per square foot for each of these three
classifications of shopping centers.
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