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The Significant Aspects of Profit Planning
by WILLIAM W. GERECKE
as a disciplined method used in anticipating operating
P problems and making
decisions about them ahead of time, is most frequently
ROFIT PLANNING

applied by management to the attainment of predetermined annual profit goals,
but it is also applied to capital expenditures, cash flow, inventory levels, and
long -range profit goals three to five years into the future. In short, the term implies the development of a system which provides guidance and control to the
direction of a business enterprise.
Some time ago Dun's Review and Modern Industry presented an article
( "Corporate Size as Company Presidents See It," by The Presidents Panel, Report No. 12, May 1959) which discussed the reactions of these men to questions of size and survival. It was interesting to note that the significant consideration for success was "money plus planning." The article went on to indicate that one of the crucial advantages of big business is management time
and talent available for long -range planning. The survey indicated that no
long -range planning is done by 42 percent (5 0 ) of the smaller industrial companies surveyed, as against 11 percent of the larger; while 25 percent of the
smaller companies, compared to 59 percent of the larger, make formal five year plans. The article concluded, "Well laid plans are no guarantee of company success in the far future, but they do measure the risks of alternate possible
courses of action." This article is typical of the comments appearing in business
literature today. It is significant, because it indicates the importance successful
businessmen attach to this means of assuring the successful continuity of the
enterprise.
The literature of profit planning and budgeting is rich with scholarly presentations of the motivations for adopting this management technique and the
advantages which will accrue from its use. There are three advantages which
sum up the case for profit planning quite well:
1. It invites the participation of all levels of management in the de-

velopment of a planned course of action, taking advantage of the
skills and ingenuity of each manager at the point of action.
2. It coordinates the efforts of the management team by developing a
balanced plan of action for utilizing the resources of the business.
WILLIAM W. GERECKE, San Francisco Chapter, 1958, C.P.A., is Principal in the Management Advisory Services Department of the San Francisco office of Haskins & Sells,
C.P.A.'s, which firm he joined in 1949. Mr. Gerecke holds A.B. and M.B.A. degrees from
Stanford University.
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3. It defines and communicates the profit objectives of the business to
all levels in the management team, for each manager understands
what is expected of him in the planned period.
Where Does Profit Planning Begin?
Profit planning usually begins in the minds of executive management when
its members realize the need for better judgment and better standards of performance within their business enterprise. The next step is to express this interest to the managers, supervisors and department heads by inviting them to
participate in the development of operating plans in pursuit of established goals.
This is accomplished by the preparation of budgets as a means of expressing each
manager's contribution to the profit goal. The objectives of this approach are
to take advantage of the fact that each manager knows best his potential performance and that judgments will be most sound when they are made by the
people who are nearest to the point of action.
Neither of these objectives is achieved in an uncontrolled state of weightlessness. The element of control must be present in every guidance system. In this
case it takes the form of management review of plans and judgment before the
guidance system is put into operation and the measurement of performance
against plans after the system begins operation. In either instance, feedback
is generated to keep either plans or performance on course.
At the first opportunity a meeting of members of the executive management
group is held, to discuss the objectives of profit planning, what the company
hopes to accomplish, and the part that they should take in the development of the
system. Then, a letter is sent to all employees by the president. Discussing the
same matters covered in the management meeting, this letter is general in scope,
and is followed by additional meetings and letters, as specific phases of the profit planning program are undertaken.
Staffing the budget function requires immediate attention, for a profit -planning program should not be undertaken without determining the number of
people needed to develop and administer the program. A budget director should
be named at the outset, and the president should indicate the executive to whom
this function will report. It is preferable that people assigned to this program
come from within the organization and that they have a good knowledge of accounting and operations. The size of the budget group will depend on the
scope of their responsibilities, but it can be estimated at one man for every 25
to 50 areas of responsibilities. If there are no logical candidates for the budget
director's job within the company, it would be preferable to delay developing
the program until a suitable candidate can be hired.
6
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The organization of responsibilities in the company should be reviewed to
get a clear understanding of the various levels of responsibility for management
action. If an organization chart is not available, it would be desirable to prepare one, for it readily portrays the reporting relationship of one manager to
another. It is desirable to initiate a program of defining management responsibility for income and expense, if that has not already been done, for this will
frequently reveal weaknesses in the organization structure which can be corrected before the first profit plan is developed.
The definition of managerial responsibility is the key to everything that follows. It is essential that executive management understand this point and be
willing to delegate sufficient authority to the managers at the points of action
so that they may exercise true control over their responsibilities. Differences
of opinion occasionally arise on the question of responsibility when a policy
decision is made by one level of management and then delegated to a lower level
of management for implementation and administration.
Responsibility Codes for Responsibility Accounting
Once the size and relationship of the organizational units within the company has been determined, a responsibility code number should be assigned to
each profit center to serve as its accounting identity. Major, intermediate and
minor levels of responsibility should be recognized in a logical sequence of numbers as follows:
100 —a

major unit of the company such as a functional or product
division, or a subsidiary company.
110 —a department of this major unit such as sales, production, administrative or accounting.
111 —the lowest level of responsibility for profits or costs to be recognized, usually a group of people performing a similar function.
It may be necessary to use four or five digit codes to recognize additional
levels of responsibility in a large multi -plant company or a corporation with
several subsidiary companies. Each item of income and expense and, in some
cases, certain assets would be identified with the lowest level of organizational
responsibility. After the income and expense transactions have been classified
at this level of responsibility, they can be accumulated for performance reporting at the next higher level of responsibility merely by disregarding the right hand digit. Similarly, the transactions of the major levels of responsibility can
be accumulated by disregarding the two right -hand digits, while the omission
of all responsibility codes will yield the comparative performance report of the
company as a whole.
J A N U A R Y . 1962
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Accounting for responsibility provides the means of accumulating the daily
transactions of the business by the manager responsible for their execution. In
this respect, it is easy to appreciate the necessity of defining managerial responsibility first, for without this the accountants can only depend on their judgment in processing the accounting transactions. The process of accounting for
responsibility requires an organization code to be associated with an account
number in each transaction.
Assets and liabilities will usually be coded with one of the major organization codes, since these represent the responsibility of the executive manager
of the company or the division. Occasionally, it will be necessary to identify
certain assets such as inventories, property and equipment by geographical locations, in which instances the intermediate or minor responsibility codes can
be used. This technique may facilitate the computation of return on investment
for various groups such as a wholly integrated product division, or the separate
plants in a multi -plant manufacturing organization.
Income is quite often the collective effort of several groups and thus it is
frequently associated with an intermediate or major level of responsibility. This
would be the case with a company organized into geographical divisions. Where
this is not the case, it may be desirable to use the same organization code for
income as that which identifies the geographical or product sales group. Since
there are several alternatives to the accounting treatment of income, a decision will have to be made early in the development of the profit - planning system as to which groups will be assigned income responsibility. Expenses should
be coded to the lowest level of responsibility recognized in the profit plan, for
this is the point of control where the action takes place.
Charts and Manuals of Accounts
In most cases, some revision of the chart of accounts will be required in connection with the installation of a profit- planning system. The existing chart of
accounts and the annual report are useful starting points, since the chart should
provide automatically for report preparation without working paper reclassifications. This is accomplished by arranging the accounts in a logical sequence
and assigning numbers so as to provide a logical summary of accounting transactions.
The accounts should describe the natural elements of income or expense
rather than combining them into job or functional categories which must in
turn be analyzed into their separate elements if management is to understand
what has happened. Usually these same job -type accounts are duplicated in de8
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tail by a job or work order system which analyzes these expenditures by particular incidence. It is important to note that it is this analysis by incidence
that management needs for action, rather than the total amount in the job type account. The analysis of incidence by job number is a third dimension of
management accounting which cuts across organizational lines rather than defines the operations within a single area of responsibility. On the other hand,
accumulation of the transactions of the business expense or revenue accounts
will provide management with a thorough analysis of the effect of operations.
This form of accounting will permit actions from a basis of fact when the
nature of operations is being considered in the face of changing conditions.
An accounting manual is a must in nearly every accounting organization, but
it is essential when profit planning is undertaken. A chart of accounts never
satisfactorily explains the intent or the contents of an account to operating managers or accountants. These two groups must have a basis for mutual understanding if the operating managers are to reflect their operating plans by accounts
and if the accountants are to accord the operations adequate accounting treatment. Oral discussions and assorted memoranda can never fully replace the
continuity of a written manual. It is preferable to develop a company -wide
manual which expresses the general accounting philosophy of the company.
This would cover the general framework of the accounts and control the use
of the significant digits of the account number. The detail level of accounts
would provide the analytical definition required by the problems of each department or division. The detail accounting manuals should be prepared by departments where there are significant differences among operations, or by divisions if there is a high degree of uniformity in the nature of the departmental
responsibilities.
In the development of the system of account numbers, four digits are usually
sufficient. A three -digit number is undesirable because it is too restrictive and
may be confused with the three -digit organization code.
The four -digit numbers permit three distinct levels of summarization of accounting information for the three levels of management recognized in the
organization code, in addition to the basic accounting detail required for audit
and control. The left -hand or high -order digit is used to indicate major account
classifications such as assets, liabilities, sales and cost of sales, or major functional areas of expense such as production, sales, distribution and administration. This level of summarization would be used in the over -all company statement to provide executive management with a concise summary of operations.
Further analysis can be made in two dimensions: by expense accounts or by
areas of responsibility.
J A N U A R Y , 1962
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'The next two lower levels of the account numeration represent the levels of
summarization reported to the principal operating managers and their subordinates. Generally, this is accomplished by progressively dropping one digit
from both the account code and the organization code moving from right to
left as the information is summarized for successively higher levels of management.
Data Processing and Performance Reports
The accounting and reporting requirements of responsibility accounting in
a profit- planning system are considerably greater than the accounting for company operations, and tend to overwhelm manually maintained accounting records. Where the organization has 50 or more areas of management responsibility, tabulating equipment should be considered, for it has the ability to sort,
compare, list and summarize in a more timely manner than a large group of
accounting clerks. An electronic computer offers additional speed and sophistication when other applications make its use economically feasible.
Journal entries converted to punched cards are the usual source of entry to
the data - processing system and are used to prepare detail expense ledgers by
account and by responsibility. Summary cards from these operations are used
in the preparation of monthly performance reports, by comparing actual experience with plans.
The Profit- Planning Cycle
With the foundation laid, the profit - planning cycle can begin. While no two
situations are ever alike, this process should start approximately three to four
months before the beginning of the company's annual fiscal period. The chief
executive of the company should "kick -off' the annual planning cycle at a
meeting with key operating managers to discuss the general objectives to be
achieved. After this meeting a timetable should be published, over his signature, indicating the dates for beginning and completing each phase of the plan,
and the groups or individuals responsible for each phase. An example of such
a timetable follows:
Weeks before
fiscal period
Request sales budget
16
Submit sales budget for review
14
Complete review of sales budget
12
11
Request operating expense budgets
Submit operating expense budgets for review
9
10
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Complete review of expense budgets
Complete review and consolidation of profit plan and submit
to executive management

7
4

The budget request forms should be designed to ease the burden of budget
preparation and to facilitate accumulation of the budgets by the various responsibilities. The forms should include descriptive side - captions to indicate the
nature of the information required in the budget and these should correspond
to the minor level of account classification to be used in performance reporting. As budget requests are transmitted to the various organizational units,
they should be accompanied by complete instructions. It should not be assumed
that everyone will know how to do what is required of him because he has done
it before. Group meetings to discuss the intent of the budget instructions are
a valuable supplement to written instructions.
It is desirable for a company to budget for each of its monthly accounting
periods, to reduce the variances from seasonal characteristics, but, in the first
year of profit planning, it may be necessary to budget by quarters and divide
the quarters equally into three parts. Many companies have adopted the principle of a rolling budget in which, at suitable periods, such as each quarter, the
remaining nine months would be reviewed and adjusted, and further three
months would be added to the profit plan. This may be particularly advantageous where it is difficult to predict the sales of the company three or four
months prior to the start of the budget period.
The importance of budget revisions should be stressed as an integral part of
the planning process, for very few plans can survive a year without change. A
procedure should be instituted for submitting requests for changes in the budget
and various approvals should be required, depending on the amounts involved.
All changes should be submitted to the chief executive each month, both those
requiring approval by him and those already approved at lower levels, so that
he will be cognizant of their effect on the profit planning as a dynamic form
of management control and not merely as a theoretical plan.
The question of anticipated capital equipment needs or purchases will be
frequently raised in the budgeting process. Good budgetary control should include
capital equipment budgeting as an integral part of the process. This is usually
more than a company can handle efficiently, however, during the first year of
profit planning.
Sales, Production and Expenses Budgets
The request for a sales budget is the starting point in the profit - planning cycle,
J A N U A R Y , 1962
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as it will determine to a great extent the production budget and the expense
budgets. While the performance of prior years may be utilized in determining the
number of units which will be sold in the ensuing year, care should be exercised
in making arbitrary percentage increases without a clear understanding of how
these increased sales will be obtained.
The responsibility for developing the sales budget should rest with the sales
manager, as he has the direct responsibility for the salesmen in the field. His
planning should be guided by economic and promotional information provided
by his superiors. They, in turn, should appraise the plans in relation to company
policies, production capacity and market potential. The process of review is
carried out through successive levels of responsibility and consolidation until the
functional or divisional chief executive is satisfied with the adequacy of the plan.
This phase of the process must be a team effort to produce best results.
The sales budget should be prepared in units. Changes in price levels may
occur frequently in a competitive market without materially changing unit sales.
The monthly performance comparison should be made with budgeted sales,
priced at current levels for the period under review. In many cases, sales budgets
can be prepared on an annual basis and statistical factors may be used to derive
quarterly or monthly sales based on past experience.
Translation of sales plans into production plans is dependent primarily on
capacity to produce at price levels that will afford a satisfactory operating margin.
If the projected sales are below the normal productive capacity, the question
may arise of taking a position as to finished goods inventory or of ' restricting
production to lower than normal capacity. Where a company operates on a
standard cost system, the projection of the sales budget into production costs
can be handled more easily.
The budget should be reviewed through successive stages of manufacturing
responsibility as to product costs, as well as departmental costs, for significant
changes in product costs must be considered as to their effect on gross profit
margins. The approved departmental budgets would be used in setting overhead
rates for a standard cost system and would form the basis for manufacturing
cost control.
Budgeted sales and other pertinent economic factors should be included in
the request for operating expense budgets to be prepared by the various department heads or supervisors. The preparation of these budgets is usually not too
difficult, as the department heads are usually familiar with their direct costs.
Such costs as depreciation, insurance and taxes can be provided at the time the
budget requests are sent out or can be added after the budgets are submitted for
12
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review. The function of successive review by the various levels of operating
management will complete the basic phases of the budgeting program.
Service departments such as maintenance and repair shops will need to know
the anticipated demand for their services from operating departments and other
service departments before they will be in a suitable position to plan their operations for the coming year. This will, in turn, provide management with some
basis for controlling the size of the service departments and for determining the
economic justification of their budgets.

Staff and Service Department Costs
The distribution of staff and service department costs, such as maintenance
shops, print shops and tabulating departments, should be based on services
rendered and it is desirable that the charges for these services be competitive
with comparable services available in the community. As the person primarily
responsible for the cost of these operations is not in a position to determine the
demand for such services, he cannot control costs on work which actually has no
economic value, and perhaps should not be performed. Charging such costs to
the using department will place such control where it properly belongs. Assuming that the using departments are satisfied with the service provided and its
costs, the performance of the service department can be measured by comparing
the charges made to these using departments with the actual service department
costs. In the case of staff activities or administrative overhead for which a clear
and equitable basis is not easily determinable, the charges, if distributed at all,
should be incorporated into an over -all administrative charge, determined at the
time of the annual budget, and not based on variable factors such as sales or pay
roll.

Consolidation and Review
The completed budget should be consolidated by department, by division and,
finally, for the company. As soon as the accumulation is completed, the budget
director reviews the budget, using such measures of potential performance as are
available. In the first year of profit planning, prior years operations will be the
most readily available source of comparative information.
For future periods, however, it will be desirable to develop yardsticks which
measure potential rather than actual. It should be the responsibility of the budget
director to discuss potential areas for improvement with the respective managers
and to suggest any proposed plans for improvement to the chief executive.
JA N UA R Y, 19 6 2
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The chief executive should critically review the profit plan as to whether it
fits in with the over -all policies, plans and objectives of the organization. He
should be satisfied if the proposed budget is adequate as to return on investment,
return on sales, provision of working capital, and share of the market. He will
request revisions of the plans for those areas which fail to support his evaluation
of their potential. When he is satisfied with the profit plan, he should present it
to the board of directors for their approval. This should be done no later than
the board meeting before the beginning of the budget period.
Special Considerations in Budgeting Personnel and Pay
There are a few points that are well to consider in advance, primarily concerning the budgeting for salaries and wages. Managers should budget for whole
people even if some personnel may be shared, though usually one of them has
the prime responsibility for hiring, promotion and termination. Where hourly
employees are concerned, departmental responsibility may be limited to the hours
worked. When hourly workers are shared by several departments, provision must
be made for the acknowledgment of transfer of responsibility from one manager
to the other.
Salaries and wages should be budgeted for specific numbers of people and at
known rates of pay. Wage increases should not be included unless they are
assured by contractual agreement or by executive policy. Overtime is budgeted
only if it is part of planned operations, for overtime should usually be considered
to be an exception. Fringe benefits, including employer pay -roll taxes, compensation insurance, group insurance, and others, should be estimated as a percentage
of total salaries and wages rather than budgeted separately.
Expanded Uses
As the contribution of profit planning gains the recognition and the confidence of the manager, its scope will usually be expanded beyond that of an
annual planning tool to include capital equipment budgeting, cash forecasts and
inventory -level budgets. The annual period suddenly becomes too short to be
effective, for the manager has no perspective on long -range objectives. Thus,
long -range planning becomes an integral part of the profit - planning cycle. A
period of three to five years is most commonly used in business today.

14
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Eliminating the Pitfalls in Financial Forecasting
by ROBERT B. COOKE
many pitfalls ahead of the forecaster. He is subject to
T the whims certainly
of fate and other factors beyond his control. Moreover, the foreHERE

ARE

caster himself may add further hazards that are not inherent to forecasting, and
therefore avoidable. This article is directed toward the elimination of these procedurally created pitfalls that, while avoidable, arise far too often to be regarded
as minor in nature. Two examples will illustrate types of such problems in
financial forecasts:
1. The accountant forecasts sales, cash requirements and other financial elements independently of each other, based on experience
trends. The results appear reasonable but actually are mathematically inconsistent. For example, sales, profits, change in receivables,
inventories and other items may indicate that additional cash is
required, yet a decline in cash levels may not have been forecast
because these interrelated elements were not properly tied together.
This type of problem can be completely eliminated with an integrated forecasting system, that will be discussed in this article.
2. Even a forecast which is a perfect conclusion from the basic set of
assumptions and all forecasts must be based on certain assumptions —may include some extreme answers that arise from hidden
faults in the assumptions upon which the forecast is based. For
example, the profit may be unusually low, or high, in a given
month. This situation may become a pitfall when the forecast is
reviewed by management, whose experience contradicts the results.
The forecaster can avoid this pitfall by reviewing the forecast from
management's viewpoint as will be discussed in this article.
Preparation of a good forecast is dependent to a large degree on having an
organized system of compiling the forecast. The following paragraphs present
a method of organizing an integrated forecast that is particularly useful in
companies with a number of products.
The Forecast of Each Product
Since the primary portion of a forecast for an industrial company is a forecast
of sales and costs for its products, the first step is to develop a forecast method
for each of the company's products. The format for assembling the forecasts
ROBERT B. COOKE, Nashville Chapter, 1960, is Assistant Controller, Nashville Division,
Avco Corporation, Nashville, Tennessee. Mr. Cooke received his B.Sc. and M.A. degrees
from Ohio State University.
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should be a detailed, integrated method of bringing together each of the financial elements associated with that product. A summary for all products combined is then made from the individual product forecasts. A suggested forecast
format for use on individual products is shown in Exhibit 1. This example is for
a summary of all of a company's products combined.
Net sales (Line 1 ) are developed from the sales department forecast (after
recognizing production capacity) or from production schedule data. In commercial products, the forecaster may wish to expand the format to show gross
sales, sales returns and allowances, and the resulting net sales.
Manufacturing cost variances (Lines 4 -6) and additions to work in process
(Lines 14 -16) are derived from the forecast factors supplied by the operating
departments. The additions to work in process are the actual total costs expected
and the cost variances are the effect on profit due to deviations from standard
costs or other cost allowances included in the selling price. Material and labor
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expenditures and variances are entered in the form first. Overhead cannot be
inserted in individual product forecasts until the direct labor for all programs
is summarized and the overhead rate is determined. The determination of overhead rate is discussed later. Once the overhead rate is developed, it is multiplied
by the labor to determine the dollars of overhead which are then entered on
Line 16 of the individual product forecasts.
Similarly, administrative and selling expense (Line 11) and variance (Line
7) are determined and posted to the forecast form. These can be computed on
a separate schedule, similarly to the development of overhead rates.
Basic profit (Line 9 ) is the amount of profit allowed for in the selling price
used to develop the sales on Line 1.
Cost of sales (Line 12) is net sales (Line 1) minus net profit (Line 10) and
minus administrative and selling expense (Line 11). This is the amount by
which inventories are expected to be relieved each month.
Additions to work -in- process inventory (Line 17) represents the total amount
added to inventory each month. This amount, offset against cost of sales, yields
the net increase or decrease in inventory (Line 18). The change in inventory,
applied to the previous month's inventory balance, gives the amount of inventory at the end of the month (Line 19).
Receivables (Line 20) can be derived from net sales by applying a factor
based on experience or on expected results.
The Forecast of Overhead Rates
When the direct labor has been summarized for all programs and the total
plant labor loading is known, the next step is to forecast overhead expense and
determine the overhead rate.
This can be done as illustrated below:
FI N AN CIAL FORECAST -1 S t QU ARTE R
J A N U A R Y OVERHEAD

Fixed

Total overhead
Overhead
JA NU A RY , 1 96 2
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Total
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$
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$135,750
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First, the budgeted amount of overhead based on the expected labor loading is determined from the regular budget. In the example, this is accomplished
in the first two columns by entering the fixed budget and the computed variable budget. This procedure can be easily varied to accommodate companies
which use a flexible or other type of budget. If no variance from budget is expected, this completes the overhead forecast. However, if the operating departments or other sources have indicated that a variance can be expected, the
amount should be forecasted in the third column. The forecasted overhead
should be in sufficient detail to provide information upon which reserves, accruals and accounts payable may be determined. This would be developed in
more detail in most companies.

The Forecast of Capital Expenditures
A schedule of forecasted fixed asset additions or retirements is prepared with
careful consideration of the following factors:
1.

Equipment required for new or expanded programs.

2.

Normal replacement items.

3. The amount of total capital expenditure forecast in relation to past
levels and other considerations.

The Forecast of Cash Requirements
A very important aspect of a financial forecast which is often given too little
attention is the cash flow and the indicated additional cash requirements or
availability of excess cash. The forecast of sales, profit and expenses, along with
capital expenditures, provides the basic factors for determining cash flow. However, each of these elements must be separated into two categories —those affecting cash and those affecting receivables, payables, accruals, reserves, or other
assets or liabilities —and the results summarized to determine the forecasted cash
flow. A format similar to Exhibit 2 is useful for this purpose.
In the exhibit the cost data has been transcribed from previous forecast
schedules into the first column of this schedule. Thus, lines 2, 5, 8, 13 and 17
are completed from the overhead information discussed previously. Lines 3,
6, 14 and 18 are obtained from a schedule of administrative and selling expense similar to the overhead development. Lines 1, 12 and 16 come from
Exhibit 1. (Overhead and administrative selling expense are not required from
Exhibit 1 because these items have already been obtained in detail from other
Is
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schedules as noted above.) Fixed asset additions (Line 10) are obtained from
the forecast of capital acquisitions which was previously discussed, and income
tax (Line 11) is computed from net profit.
Each of the sub - totals in Exhibit 2 (Lines 4, 7, 9, 10, 11 and 15) are
analyzed to determine the source of funding the costs involved. In the case of
salaries and wages, this involves a determination of the amount that is forecasted to be accrued and unpaid at the end of the month. This is compared to
the previous month's accrual to find the change in accrual. In our example, the
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accrual balance is expected to increase $9,830 (Line 4). The remainder of the
salary and wage cost is to be met with cash in the month being forecasted.
The pay -roll tax accrual is expected to decrease $850 (Line 7), and therefore a cash outlay of $11,900 is required. Depreciation is merely an accounting entry to the reserve for depreciation and is shown in the reserve column
(Line 9). A forecast of accounts payable activity is made for fixed asset additions and other costs, to estimate cash expenditures in these areas.
The appropriate column totals (Line 21) provide a summary of the cash
required for expected expenditures and the increases or decreases in accruals,
payables and reserves.
This information, along with sales and cash receipts data, is then used to
develop a complete forecast of cash flow. This is shown in Exhibit 3. The top
section of this exhibit develops the amount of change in the cash balance
(Line 9 ) and provides detail which can be applied against the balance sheet if
it is desired. The bottom section of Exhibit 3 verifies the increase or decrease in
cash as a mathematical check.
Financial
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The information for Exhibit 3 is obtained as follows. Receivables (Lines 1
and 11), inventories (Line 2) and sales (Line 10) are from the company summary (Exhibit 1). Lines 3 -6 and Line 14 are from Exhibit 2. Lines 7 and 12
are the amounts of new or reduced funds from notes payable or capital stock
transactions. The increase in cash (Line 9 or 15) is the result of adding the
other elements together, exercising care as to the positive or negative values
involved in the individual elements.
Potential
The discussion to this point has outlined an integrated method of obtaining
a complete financial forecast. By "integrated" we mean that every result of the
forecast has been derived from a common set of assumptions and that they are
mathematically consistent with each other. By "complete" we mean that the
forecast includes all financial elements of interest.
A forecast developed by this method, and its supporting detail, can be used
in many ways, including the following:
A forecast of expected results.
2. A warning against future undesirable results for which remedial
action should be taken now.
3. A financial budget to be used as a goal for future operation. This
would include a sales program, a profit budget, an inventory plan,
a capital expenditure program and other financial goals.
1.

In using the forecast as a financial budget, the accountant will find the organized detail to be of great value in analyzing actual variances from budget.
For example, a format similar to Exhibit 1 can be used to analyze profit variances or inventory deviations as they occur in future months. Actual and forecast results can be shown side by side, with a third column to indicate the
amount of variance. This will reveal the detailed cost elements that have
caused a profit or inventory variance or other deviation from the financial plan.
The Forecast vs. Management Views — The Problem
Many forecasts, even though carefully prepared as illustrated in the previous
section, have met their downfall on the general manager's desk because he did
not agree with some of the results projected. Quite often this is because the
data input and assumptions upon which the forecast is based, have resulted in
the forecasting of extreme or unusual answers. This is not to say that a forecaster should never forecast the unusual, but he must be careful that peculiarities in his basic information have not caused a short-term, artificial extreme that
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is really unlikely to happen.
To illustrate the situation, suppose that the forecast has worked with a set
of assumptions which have resulted in a very low net profit in a particular
month. This has been questioned as being unrealistic and unreasonable by the
management. The forecaster's detail reveals that the low profit is the result
of high overhead in this particular month which, in turn, is caused by unusually
low labor loading.
But carry the analysis a step further; why such a low amount of labor in
this month. Investigation reveals that this condition was the result of one program's direct labor ending abruptly in one department early in the month, while
a succeeding program was not scheduled to start production in that department
until the first of the next month. This leaves a virtual void of direct labor in
that particular department for most of the month. In actual practice, the production control department would not allow this gap to occur; it would phase
one program out and the other in, according to a planned time schedule which
would maintain a reasonably stable work force. The schedule break in the forecast is the result of using two separate, uncorrelated assumptions, each of which
is approximately correct but, when taken together, introduce an unrealistic extreme into the projection. The assumptions, with regard to each program schedule, seemed reasonable when first used and it is only when the forecast is assembled that an indication of any flaw occurs.
The same problem can arise in other factors affecting the forecast. The sales
manager's statement that sales would double during the June contest was intended to mean that orderr would double in that short period. However, the
resulting sales would be spread over a longer period with a less extreme effect
in any one month. The material control department's report that all material
for a particular program will arrive in the same month does not reflect a recognition of the normal scattered pattern of deliveries and also does not apply to
minor standard parts and certain outside labor to be subcontracted at a later
time when needed in the production process. It is easy for the forecaster, even
though he checks with the various responsible departments to verify assumptions, to receive and accept generalities or over- simplified statements. These
statements are reasonably accurate for a general understanding of the problem
but, when rigorously applied to forecast detail, may pyramid into a result which
is considerably out of line.
The management, which is isolated from the detail of the forecast, spots
these unusual variations and questions them as being out of step with experience. And to the extent they are due to factors such as those just named, the
forecaster is going to be faced with an embarrassing and frustrating situation.
22
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Reconciliation
To avoid this painful experience the forecaster should —when the forecast
has been completed and before it is presented to management —put on his 'other
hat" and attempt to view the result as management will. Ideally, this will enable
him to spot questionable areas and to make corrections to the forecast or to
document the results of the forecast in advance. In examining the unusual elements of the forecast, the accountant should watch for three situations:
1. Artificial extremes or other conditions, such as those previously discussed. These should be checked out and then eliminated.
2. Unusual or adverse results which can be modified by management
action, the nature and extent of which the forecaster can predict.
Past experience or other knowledge may enable the forecaster to
predict the management action to remedy an expected unfavorable
result. In this event, the forecaster should modify the forecast to
allow for such management action and carefully note what actions

are anticipated.
3. Unusual or adverse results for which the management reaction can
not readily be predicted. For this situation, the accountant should
carefully document, in readily presentable form, the reasons why
the expected results are not artificial and will really occur. He
should be prepared to discuss the effect of any management remedial actions on the forecasted results.
If he has a suitable opportunity, the forecaster can obtain guidance on Points
2 and 3, as well as get a general reaction to the forecast, by reviewing preliminary forecast results in broad terms with the management.
The forecaster's examination need not wait until the forecast is complete.
The assumptions should be tested for reasonableness at the earliest possible point
in preparing the forecast, although some problems may not be apparent until
the preparation is well advanced. Moreover, the forecaster should not limit the
analysis of possible problem areas to only those areas that, as experience has
indicated, are most subject to management inspection. Management may confine
its review to the matter of sales and profits, and there may be errors in other
aspects of the forecast. The forecasted cash requirements are every bit as subject to artificial variations and extremes as is profit. These elements of forecasting should be screened carefully for unreasonable predicted results.
Putting on the other hat, to look at the forecast as the general manager will
see it, should not be regarded as a means of eliminating surface obstacles in
order to permit smooth sailing through the management review. It is intended,
rather, as a device for eliminating erroneous fluctuations which the forecaster
J A N U A R Y , 1962
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may miss because he is enmeshed in the detail, and because his checks are confined to tests of mathematical accuracy. When the forecaster is convinced of
the likelihood of adverse forecasted results after evaluation, he certainly should
present these results forcefully to management along with supporting factors
and recommended remedial action.
Presentation of Results
To achieve its objective any analysis, no matter how well done, must be effectively presented. A forecast is no exception.
The forecast summary should present the key data that is of interest, without unnecessary detail. Elements of cost or other factors which yield the net
profit, if included in the summary, are better presented in meaningful ratios
than as absolute amounts. In addition to the summary it is usually desirable to
provide detail of sales and profits by program. This gives insight into the factors
included in the forecast and the performance required to accomplish the overall results, and focuses attention on problem areas. The list of the various products included also gives a good occasion for the discussion of the assumptions
used in preparing the forecast.
Supporting information should highlight the significant basic assumptions
used in making the forecast. The worksheets used to compile the forecast are
supporting information only as to the mathematical accuracy and are of little
value for management review except to show additional detail in answer to a
particular question.
Summary
A well - organized, integrated method of preparing a forecast will eliminate
the problem of internal inconsistencies and will provide a sound basis for obtaining useful forecast detail to use as a budget or goal in controlling future
expenses, inventories, cash requirements and other financial factors. An advance look (from the management viewpoint) at the results of the forecast will
often reveal shortcomings in the assumptions or forecast method which can be
eliminated before management review.
The result of an integrated preparation method and a self- conducted "management" review will be a sound forecast which will be accurately tied to the
basic assumptions and which will be of value in controlling future expense or
investment.
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Marketing Cost Analysis — Its Relationship to
Factory Costing Methods
by MARTIN MELLMAN
analysis are common to both areas, factory costing
A and marketing costof cost
analysis, it appears reasonable to assume the adaptS THE OBJECTIVES

ability of cost concepts and costing techniques, developed and refined through
years of application to production costing problems, to the analysis of marketing
costs. Yet, sufficient differences do exist between these functional areas of enterprise to warrant a careful appraisal as to whether these concepts and techniques, which are currently being applied in marketing cost analysis, serve this
purpose satisfactorily.
The objective of this article is to indicate the impact of the fundamental differences between factory operations and marketing on the adaptability of factory
costing concepts to marketing. It is hoped that the reader will benefit to the
extent that specific cost analysis adaptations may be appraised in the light of
generalizations made.

Differences Between Factory Operations and Marketing
Location. Marketing activities are generally widely scattered with many functions performed away from company locations, thus creating difficulties in accumulating data for cost measurement and allocations.

Cost consciousness. Personnel in the factory are more cost conscious than
those engaged in marketing activities.

Viewpoint in analyzing costs. Production is studied from the viewpoint of
the impact of volume on costs. For a significant portion of marketing costs, the
concern is the impact of costs on volume. Unit cost reduction through an increase in marketing effectiveness is more important than straight cost reduction. Absolute cost reduction in the factory may be achieved with knowledge
of the potential impact on volume. Nominal cost reduction in the marketing
area, however, may result in greater losses through unanticipated volume declines.

Standardization. In production, control can be achieved through the standardiDR. MARTIN MELLMAN, New York Chapter, 1961, C.P.A., is Assistant Professor of Accountancy at the Bernard M. Baruch School of Business and Public Administration of the
City University of New York. He received his Ph.D. degree from the Graduate School of
Business Administration of New York University. The material of this article is drawn
from his doctoral dissertation.
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zation of physical units and physical processes. This is not always possible in
marketing as the constituent elements are not homogeneous, nor do they function in a controlled environment.
Time lags and the cumulative effect of the marketing effort. Results produced
by the marketing effort are affected by forces in existence prior to the impact of
current effort and costs. This may be called a time lag between effort and result.
In addition, there is the intangible impact of the cumulative effect of the marketing effort. Whereas cost analysis can determine the manufacturing cost of a
particular product, can it determine the cost of marketing a particular product
in a specific period?
Time lags may exist between orders and shipments and between ultimate customer purchase and the impact on the manufacturer's sales. In some instances
the pipe line may have been filled and sales recorded on the manufacturer's
books, although advertising effort and cost follows later. Alternately, advertising effort may induce sales to consumers with the impact on manufacturer's
sales noted only when the pipe line is refilled.
Joint nature of the marketing effort. The dangers of sub - optimization (maximizing a part to the detriment of the whole) are greater in marketing than
manufacturing, as much of the effort is conducted on a joint basis.
Variety of analysis. Marketing costs may be analyzed for the purposes of determining cost by products, customers, salesmen, territories, channels, and order
sizes. Manufacturing costs are analyzed by process and product. Note the
difference in the variety of cost analyses desired.
The foregoing differences between manufacturing and marketing functions
may be classified as differences in kind and differences in degree. Thus, location, cost consciousness, standardization and joint nature of effort are differences
in degree. Time lags and variety of analyses desired are differences in kind.
Let us explore several cost concepts and costing techniques commonly used in
production cost analysis as to their adaptability to the analysis of the marketing
effort.
Cost Concepts
Historical cost. In the light of the objectives of marketing cost analysis—
to facilitate decisions relative to the allocation of the marketing effort among
segments of business activities —its reliance on historical cost, without modification, is questionable. To the extent that costs included in analyses are excessive
due to inefficiencies or idle capacity, a proper basis for decision making is lack36
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ing. Consequently, standards and standard costs, with the segregation of costs
into fixed and variable elements, should be incorporated into analyses.
A second modification aims at rectified results from generally applied techniques of matching cost and revenue. Time lags or leads created by marketing
operations and affected by the channels of distribution utilized may distort the
conventional matching process. Adjustments, giving effect to distributor and /or
dealer inventory accumulations and decumulations and the timing of shipments
and the marketing effort, may very well be required in order to devise meaningful periodical reports. Particularly in consumer goods industries in which
much of the marketing effort is directed at the ultimate consumer, such a modification would prove significant.
A further necessity for the modification of historical cost stems from the
need for data to be used in evaluating segment performance on a comparative
basis. Therefore, data must be comparable and a cost must be apportioned for
the investment in assets assigned to specific segments. This introduces the need
for computation of replacement cost and imputed cost.
To the extent that comparability may be distorted through variations in cost
amortization charged to current period operations, replacement cost computed
on the factual rather than the historical cost allocation basis, as they apply to
tangible and intangible assets actually in use, would place segments on a more
comparable basis for evaluation and improve such measures of performance as
return on investment on both comparative and absolute bases.
Imputed cost gives recognition to the fact that some assets have alternative
uses. In general, imputed costs may be allocated to segments through inclusion
in functional costs such as:
Punction
Personal selling
Receiving and shipping
Warehousing: Physical —
Inventory —
Delivery
Accounts receivable

Asset on whore value
interest may be imputed
Salesmen's cars, other selling and
promotional equipment
Receiving and shipping equipment
Land, buildings and equipment
Merchandise inventories
Trucks and truck equipment
Average balance in accounts

It may be noted, however, that marketing cost analysis practice is at present
almost universally limited to historical cost (with minimal modification). This
may very well be attributed to the relatively recent introduction of this analysis
in its correlation with factory cost analysis and the related problems of adapting
alternate cost concepts to marketing.
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Standard cost. Standard labor costs are determined and applied to factory
operations in which there is a large degree of uniformity in repetitively performed activities, exercised under controlled conditions and close personal supervision, and resulting in a physical product. To a degree, some marketing activities are carried on in such an environment. Certain order - filling functions, such
as assembling, packing, loading and billing have many of the characteristics of
factory operations, thus facilitating the setting and applying of standards. Order getting functions, in general, and some order - filling functions have few of these
characteristics. Are standards nevertheless adaptable to such functions?
Let us consider the personal selling function. When one is confronted by the
multiplicity of factors that must be considered in establishing standards for this
function and the uncontrollable operating conditions under which the standards
are to be applied, it appears reasonable to conclude that standards are not feasible. Such factors as the nature of the territory, the classes of customers to be
solicited, the call and service requirements of each class, travel speed and travel
time, the product lines to be offered, and the reporting requirements to headquarters must be classified and standardized. Obviously, different standards will
be required for individual salesmen, territories, customers, products, etc. The
greater the number and variety of factors, the less it is likely that effective standards can be established and applied.
The effect of the fluctuating environment whether it takes the form of controllable variations, such as advertising and promotions, or uncontrollable variations such as competitors' activities, economic forces and customer behavior, is a
further consideration in this respect. Only to the extent that the environment is
relatively stable are standards reliable. Should the environment change, the
standards and related variances lose on reliability as measures of performance.
Nonetheless, there is sufficient repetitiveness and uniformity to permit the
utilization of statistical standards. Thus an approach would necessitate defining
the sales call and establishing time allowances for the various tasks involved.
On the basis of the standards developed, work loads may be assigned to salesmen.
However, such an approach must not be confused with standards for factory
operations, where a direct and measurable relationship between effort and result
exists. Lack of this necessary relationship causes the major weakness of adapting standards to order - getting functions, even where the effort can be standardized, since the standards apply solely to effort, not results. This may very well
explain the use of such measures as comparisons with the previous period results or with competition, forecast quotas not integrated with standards of effort,
etc., as substitutes for standards in this functional area.
At this point, while emphasizing a fundamental difference between standards
18
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as applied to factory operations from those applied to certain marketing operations, it may be well to recall the more positive features of standards. Statistically derived standards and standard costing are adaptable to marketing; the
many imponderables in the marketing area aggravate the complex problem of
setting standards and evaluating performance based on them; they do not preclude their adaptation to marketing. The unit -of -effort standards may provide
a valuable tool through ( 1 ) compelling standard performance of work loads,
(2) providing a basis for the comparative evaluation of salesman performance
in standards of effort and (3) providing a basis for experimentation.
Fixed and variable costs. The distinction between fixed and variable costs is
of utility for marketing cost analysis as well as factory cost analysis in that it
permits flexible budgeting, facilitates break -even analysis, provides a basis for
flexible pricing and facilitates the allocation of functional costs to segments
of business.
Factory costs are segregated on the basis of their behavior relative to volume
of output reduced to a common denominator. Marketing costs present complexities which may not permit such application with the same degree of reliability.
Sales volume, generally utilized as a convenient basis for cost behavior study in
marketing, may be inappropriate and provide misleading data for decision -making. Let us consider the following functional costs:
1.

Advertising and sales promotion costs are discretionary costs and,
although budgeted in terms of expected or desired volume, are not
causally related to changes in volume as are factory costs. Although
viewed as fixed or programmed within the budgetary period, these
costs do not have the attributes of expenses such as insurance, rent
or depreciation. The application of a historical scattergraph would
probably reveal an element of fixed cost and a variable component.
Undoubtedly, for many companies a minimum expense budget for
advertising can be established as the cost of maintaining a minimum sales capacity. Additional amounts are closely related to the
increase in volume beyond the low point on a range of expectancy.

2. Personal selling costs, which are sometimes equated with factory
direct labor costs and viewed as a variable cost, must be separated
into several elements. Commissions are variable with volume. Salesmen's salaries plus travel expense are partly fixed, partly variable;
the maintenance of the minimum sales capacity is fixed by decision,
the balance is variable. But, is it variable proportionately to sales
volume?
Undoubtedly, a relationship based on mutual influence may be
established between the number of calls and volume of sales, but,
practically, it may prove unreliable. A more direct relationship,
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however, can be established by studying the behavior of these costs
as to changes in number of customers, number of calls and time
spent on calls, and distances traveled.
3. Order filling functions— physical and clerical. The cost behavior
- functions must be studied relative to the units of physical
of these
output rather than dollar volume of billings during a time period.
Direct and indirect costs. In factory cost analysis the term direct costs is
applied to material costs and labor costs traceable or traced to products. Indirect
costs are associated with factory overhead and allocated to products through
varied bases. In the marketing area the classification of costs as direct or indirect depends on the segment under study. The more general the segment (sales
divisions, sales regions), the greater the part of costs directly traceable to it;
the more specific the segment (products, customers), the greater the extent of
indirect costs.
Study of segments of marketing activity in which the analysis is limited to
the inclusion of direct costs generally stems from the desire for simplicity, and
certainty, through avoidance of the need to resort to bases of allocation. It is
frequently based on the premise that a segment should be charged only with
costs directly traceable to it. Applied to a study of specific segments, such a
procedure, however, would leave a great pool of unallocated costs, limiting the
utility of the analysis.
Generally, the direct - indirect cost dichotomy is of less significance in the
analysis of marketing costs than factory costs, with much of the distinction resting on the nature of the segment being studied.
Controllable and noncontrollable costs. Two questions, common to both factory and marketing operations, arise: ( 1 ) Should the term controllable include
the allocated costs of a central service? (2 ) Should fixed costs directly traceable be designated controllable?
Obviously a cost center or profit center utilizing the services of a central function does not control the method of operation of that function nor the degree
of usage by other functions. The latter is especially significant where fixed
costs are a factor in the central function's cost structure. Thus, charges made to
product groups, separately managed, for warehouse and handling will depend
not only on the usage of the facilities by the particular product group but the
usage made by other product groups. To the extent that there is idle capacity,
should the product group which has achieved its quota absorb any idle capacity
cost? Perhaps the utility of separating the fixed and variable costs of the central service may be evident here. The fixed element may be charged to the
cost or profit centers on a budgeted volume basis, thereby recognizing the com30
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mitment in fixed facilities, variable costs being charged on an actual- unit -ofeffort basis.
In marketing cost analysis the exclusion of central service costs from segment studies on the grounds that they are noncontrollable is inappropriate. Especially is this true for analysis of specific segments where various levels of
authority and central services are so numerous that limiting the analysis to controllable costs would leave a major portion of costs in an unallocated pool.
Relative to the second question, it has been observed that a large portion of
marketing costs is fixed or programmed within the budgetary period. The exclusion of such costs from general analysis on the grounds they do not vary with
volume and are therefore noncontrollable would overlook the point that on a
unit cost basis (fixed costs divided by results) there exists an element of control. As the marketing effort and capacity is shiftable, such costs should be included in analysis for the most profitable long -run channelling of the marketing effort and optimizing the allocation of resources.

Costing Techniques
Current factory costing practices may be divided primarily into two groups,
full costing and direct or variable costing.
Full costing. The techniques of normalizing and allocating factory overhead
to products through cost centers, budgets, overhead rates and bases of allocation,
are common knowledge. Are these techniques of relevance to the analysis of
marketing costs? Distinction between product and period cost being absent
(marketing costs are considered period costs), would there be any value in distinguishing between levels of operations involving the utilization of capacity?
Can the capacity of the marketing organization be determined? Shall it be
stated in terms of results or effort?
Despite the fact that recognition of asset status is not accorded to marketing costs, it may still be desirable to distinguish between annual costs relative
to the maintenance of capacity from other periodic charges. As previously indicated, determination of the relative profitability of segments would be more
meaningful if these costs were segregated. Variable costs should be allocated on
a unit -of- service basis. Fixed costs may be allocated on a budgeted -effort basis,
thus revealing those segments whose costs are high because of under - utilization
of capacity.
This method of dealing with fixed costs as associated with the maintenance
of a marketing capacity is not, however, the same as the normalization of facJA NU A RY , 1 96 2
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tory overhead. In dealing with manufacturing costs the charges to products
are based on normal capacity rates and under- or over - absorption is separately
charged in the income statement as a period cost. In the technique referred to
above, capacity costs are allocated in total to segments.
The practical difficulty of adapting the normal- capacity concept to the marketing area, especially to the order getting function, perhaps, explains the lack
of its utilization. Essentially, these difficulties arise out of the absence of a
direct and measurable relationship between effort and result as exists in the factory. In order to apply this concept, it must be measurable on both bases.
Direct costing may be defined as a method of costing production which in-

cludes only direct material, direct labor and variable manufacturing overhead
as product costs. In effect it reduces fixed factory costs to periodical charges,
which is similar to the present treatment of marketing costs. Application of direct costing to marketing cost analysis would dictate limiting profitability analyses to variable marketing costs.
Interpreted in this manner, is it a valuable tool? Certainly all problems
relating to the allocation of fixed costs and capacity measures are avoided. Yet,
one of the objectives in examining segments of business activity is accomplished
by measuring their profitability on a comparative basis. The implicit assumption
is that the marketing effort may be channeled in various directions. While many
marketing costs may be fixed* by virtue of related policies, contractual arrangements or investment in assets in the broad sense, for the enterprise as a whole,
this must not be assumed to be true for the segments. Effort may be shifted
within an enterprise from promoting or advertising product A to product B,
from territory X to territory Y. Field sales effort similarly can be shifted from
customer J to customer K. Emphasis can be changed. For this reason failure to
allocate the fixed costs, in the writer's observations, generally results in one of
two approaches after variable costs are allocated: (1) it is implicitly assumed
that all components of the segment are equally or proportionately responsible
for, or benefit from, the fixed costs, (2) a crude form of allocation is resorted to
in order to prepare a full -cost report.
Either solution is not as valuable as the careful allocation of fixed costs in the
first instance. It is not intended to infer that full costs must he included in all
segment studies but rather that the indiscriminate disregard of those costs designated as fixed be avoided.
* The term fixed, as used here, relates to investments in assets without alternative use
rather than the common usage of nonvariation with volume.
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Some Conclusions
Although it may be assumed that cost analysis applied to any area of business
enterprise encounters essentially similar problems, requiring corresponding tools,
it is only through an examination of the similarities and differences of the
various functional areas of operations and the peculiarities of cost concepts and
costing techniques that meaningful analyses may be prepared which provide a
basis for effective decision making.
The adaptability of factory cost concepts and costing techniques to the analysis of marketing costs may be summarized as follows:
1. Historical cost should be modified to permit the inclusion of replacement cost and imputed cost in analyses. Furthermore, costs
resulting from inefficiencies or associated with excess capacity
should be excluded from analyses of segment profitability. Finally,
time lag or lead factors require consideration in order to improve
the matching process.
2. Standard costs as applied in the factory are adaptable to marketing
functions of the order - filling variety. Standard costs applied to
order - getting activities are necessarily limited in scope to standards
of effort. Nevertheless, they do perform a useful function and
their adoption is to be encouraged.
3. Segregating functional marketing costs into fixed and variable components requires the analysis of causal factors of variability. Sales
volume, frequently encountered as a sole factor, is inadequate
if applied to all marketing functions.
4. The direct - indirect cost dichotomy is of minor significance in the
analysis of marketing costs, with much of the distinction resting on
the nature of the segment being studied.
5. The controllable- noncontrollable cost distinction is of secondary
importance in marketing costs analysis, where much of the effort
is conducted on a joint basis, drawing heavily on central services.
Segments of business activity as well as organizational responsibilities should be judged in terms of total performance. This would
necessitate allocating full costs, carrying with it the implication of
some responsibility for optimizing results from central services
and fixed costs.
6. Full costing is to be preferred to direct costing for analysis purposes. While a distinction may be drawn in reports between fixed
and variable costs, both groups should be included in analyses.
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Depreciation for Income Measurement —
A Response
by PATRICK S. KEMP*
is generally accepted by accountants to be a method of allocating the
cost of a long -lived asset to the accounting periods served by that asset. Its purpose
is to assist in the process of matching related costs and revenues in order to determine net
income. Furthermore, the cost of a n asset, at least conventionally, has been taken to mean
the bargained price paid for that asset in a bonafide transaction —in other words, its
historical cost. In a recent a rticle in the Bulletin, David L. Kunkler challenges the concept
of depreciation on the basis of historical cost on the grounds that distortions in reported
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net income may result during periods of rising price levels.' He suggests instead that
accounting depreciation be computed on the basis of historical cost adjusted to terms of
current dollars by means of a general price index.

The "Real" Cost of Asset Use —A Comparison
Early in his article, Mr. Kunkler denies that depreciation computed on the basis of
historical cost represents the "real" cost of using a long -lived asset. He writes,
"The real or economic costs can be measured only in terms of the current value
of the sacrifice made. To apply depreciation computed on past dollars against
revenues expressed in current dollars is inconsistent and the earnings reported
are nothing more than 'monetary income'."
Continuing his comparison of current and non - current costs (depreciation), Mr.
Kunkler writes,
"Normally, the current charges or 'out -of- pocket' expenditures are already
expressed in terms of current costs.... It should be noted that the only expenses
not stated in terms of current or real cost are those of the long -lived assets such
as plant and equipment depreciation, patent amortization, etc."
The assumption that only current costs can be considered "real" costs and that only
by matching them with current revenues can "real" income be computed simply is not
true. These past periods' dollars of incurred cost represent the actual facts of acquisition
and use of those services. Of course, if a rise in the price level has occurred since the
acquisition of the long -lived assets, the depreciation expense will be smaller than would
be the corresponding expense if the services had been acquired and used up in the cu rrent
period. But this situation does not distort the resulting net income; it merely reflects the
facts as they actually occurred.
To illustrate the point, let us consider a rather common situation, that of a businessman
who is about to make the decision regarding the acquisition of an asset. Since, as indicated
above, the purpose of acquiring an asset is to acquire the use of the potential services
embodied in that asset, the legal fact of who holds title to the asset is a negligible point.
Thus, if the use of those services may be obtained more economically through renting the
asset, surely the businessman will rent; if it can be obtained more economically through
buying the asset, he will buy.
Associate Professor, Emory University, Atlanta, Georgia.
' "Fixed Depreciation and Flexible Dollars," David L. Kunkler, N.A.A. Bulletin,
August 1961. (All future references are made to this article.)
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Suppose the businessman is offered the following alternative for acquiring certain
required services:
1 . A ten -year lease agreement calling for annual payments of $10,000.
2. A year -by -year rental agreement, beginning at $10,000 but calling for annual
negotiation.
3. Purchase of an asset having a ten -year life for $100,000.
Assume further that under Alternative 2 the rental payment increases by two percent
each year and that under Alternative 3 straight -line depreciation is used. The results under
each of the three alternatives are presented in the schedule given below:
RESULTS OF VARIOUS ALTERNATIVES

6
7
8
9
10

(

Alternative 3
(Buy)
10,000
$

(

$

y

3
4

Alternative 2
Rent)
10,000
$

Alternative 1
Lease)
10,000
10,000

Year
1
2

10,000
10,000
10,000
10,000
10,000
10,000
10,000
10,000

10,200
10,404
10,612
10 9824
11,040
11,261
11,486
11,716
11,930

10,000
10,000
10,000
10,000
10,000
10,000
10,000
10 9000
10,000

$100,000

$109,493

$100,000

In comparing Alternatives 1 and 2, we see that Alternative 2 results in additional expense
over the ten -year period of $9,493. Presumably, the annual payments under this alternative
were adjusted upwa rd beca use of rises in the price level; hence we get the same effect as
is accomplished through the index number adjustments recommended by Mr. Ku nkler for
depreciation.
If the businessman chooses Alternative 1 and leases the asset, the resulting expense will
be less than under Alternative 2 for each of the ten years (except the first) as well as for
the entire ten -year period. Does this mean that the cost of a sset use charged to operations
is understated and the resulting net income overstated? Or does this result simply reflect
a prudent choice on the pa rt of ou r businessman? Surely, he has chosen wisely ilL view
of the fact that the price level actually did rise and the rent payments under Alternative 2,
had he chosen it, would have risen accordingly, while the payments under Alternative 1
remained constant.
It seems reasonable to report the resu lts of the businessman's prudent decision in the
financial statements in the form of the actua l expense arising from that decision and the
resulting net income. Under conventional accounting practices, that is exactly what would
happen. Furthermore, it is doubtful that anyone would recommend adjustments for the
effect of rises in the price level, for the simple reason that the rent expense under Alternative 1 represents out -of- pocket expenditures in each accounting period even though based
on a previous decision.
Now let us consider Alternative 3. If our businessman were to elect this alternative and
buy the asset, he would make a choice which is equally a s prudent as Alternative 1 with
JANUARY,

1962

35

respect to its effect on expense and net income.' It follows, then, that the results of that
advantageous decision should be reflected in the financial statements just as would be done
if Alternative 1 was elected.
The contention as to the decline in the purchasing power of the dollar cannot be
contested; the evidence is all around us. The question here is: should this decline in the
value of the dollar influence the way in which we report the resu lts of business decisions,
particularly in the area of cost of asset use (in this case, depreciation) ? The a nswer to
this question should come from a reconsideration of the basic purpose of the income
statement, which is to report as accurately as possible the results of business operations
during a specified period of time. If in fact a business purchases an asset during the period
of relatively low prices and uses that asset through succeeding periods during which the
price level rises, then these facts should be reported through their inclusion in the income
statement.
This is not to say tha t the fa ct of declining pu rcha sing power of the dollar is irrelevant
to financial reporting. On the contrary, it is quite relevant, particularly in the area of
purchased assets and the resulting allocation of their costs through depreciation. But in
what way is it relevant? In most cases, the purchase of an a sset in a period of relatively
low prices seems to be advantageous to the business enterprise. In other words, the cost
of asset use to the business is less than if the services had to be acquired in the period
of higher prices. This important fact should be reported in the financial statements. No
distortion occurs here; the distortion occurs when the cost figures are adjusted in some
manner, thereby obscuring what actually happened.

Summary and Conclusions
The purpose of the accountant's measurement of business income is to report as
accurately as possible the facts concerning the operations of the business enterprise during
a specified time period. In other words, the results of business decisions and their effects
on the business ultimately find their way into the income statement. Each income statement
is a chapter in the operational history of the enterprise and, as such, should reflect what
aas happened in the past —not what might have happened, not wha t might happen in the
future, but what actually har happened. The use of index- number adjustments to depreciation expense leads u s into the realms of what might have happened (if we ha d to acquire
the service now at higher prices) and, perhaps unwittingly, what might happen in the
future (because the idea of asset replacement invariably creeps in). Depreciation based
on historical asset cost, on the other hand, simply reflects clearly, objectively and as
accurately as possible on a periodic basis, the results of a business decision.
z The difference, of course, lies in the fact that under Alternative 3 funds would have
to be tied up in the asset. Unless one wishes to include imputed interest in the cost of
using the asset, however, the expense amount will remain the same under either alternative.
The use of imputed interest is not commonplace, nor has Mr. Kunkler suggested its use;
hence, I have disregarded it in the body of this discussion as well.
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Measuring the Earning Power of Investments —
A Comparison of Methods
by HERBERT W. JOHNSON
HE

EVALUATION

of Capital expenditures is one of the most important facets

T of any business which hopes to grow. Management decisions on investment of available funds shape the course of earnings, and therefore of growth,
for many years in the future. This is usually, and with good reason, the last
area over which management controls are relaxed and authority is delegated.
Distinction Between Different Types of Capital Expenditures
Though any proposed expenditure can be judged on the basis of economic
justification, it is not always worthwhile to do so. In some cases, general policies
can be based on over -all economic studies. Sometimes the proper decision is
obvious without any justification except a statement of alternative consequences.
These expenditures are often termed "operating necessities" in order to preserve an existing profit. The danger here lies in "saving" the same profit with a
number of different expenditures from time to time, with a cumulative effect
which is uneconomical. Whenever this is a possibility, an over -all economic
study is in order.
The capital expenditures which we will now consider are of the common type
expected to increase the profit from an existing facility or to generate additional
profit from an entirely new facility.
Requirements of a Good Evaluation Tool
We would all like to have a perfect evaluation tool which would be very
simple and give an infallible answer as to the desirability of proposed expenditures. This is impossible, of course, because the answers given by any evaluation
method will be no better than the basic factual and economic data on which the
calculations are based. And you can never get away from the judgement factor
in appraising the degree of risk, possible future developments which might affect
HERBERT W. JOHNSON, Oklahoma City Chapter, 1956, C.P.A., is Management Assistant
for Kerr -McGee Oil Industries, Inc., Oklahoma City, Oklahoma, which he joined in 1949.
In his present position, Mr. Johnson performs special assignments for top management of
the company, including the evaluation of proposed acquisitions. Previously, he was with
the C.P.A. firm of T. Dwight Williams and Compa ny. Mr. Johnson received an N. A. A.
Certificate of Merit for this paper in 1960 -61.
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the project, margin of error in the basic data, and the relation of the project to
long -range objectives.
The extreme importance of correct decisions and the uncertainties inherent
in looking into the future make it all the more essential that the problems not be
compounded by using fallacious or inadequate evaluation techniques. As a general rule, the time required to make an economic evaluation is a small fraction of
the time required to develop the basic information on the project. If necessary,
a little additional time devoted to evaluation is well worthwhile in order to give
management the best possible aid in making the decision.
The "ideal" evaluation tool should:
Be an accurate indicator of profitability.
2. Properly recognize all factors, thus eliminating the need for mental
gymnastics.
3. Be applicable uniformly to all projects.
4. Be simple and easy to apply.
5. Permit adequate follow -up.
1.

No such tool exists, to my knowledge. The discounted- cash -flow method comes
very close, but it is fairly complex. Other commonly used evaluation methods
are the payout and accounting methods.
Payout Method
Exhibit 1 illustrates the major weakness of the payout method — failure to
recognize the earning power remaining after payout. In the illustration, all three
projects have exactly the same payout. Yet, there is obviously a great disparity
between the true profitability and, therefore, desirability of the projects. They
are properly classified by the discounted- cash -flow method which shows a return
on investment of 2.0 percent for Project A, 15.7 percent for Project B, and
20.8 percent for Project C.
Variations of the payout method call for consideration of the total life of the
project and the ratio of the total cash income to the original investment, as well
as the number of years to pay out. When considering these factors, the proper
decision will probably be made in most cases. Unfortunately, the economics of
proposed expenditures seldom fit a simple pattern. Just imagine the difficulty
you would have in attempting to properly weigh the effect of all these factors
on the projects illustrated on Exhibit 2. No consideration at all is given to the
varying time pattern of the cash flow, and even when you know the payout
period, total life and ratio of cash income to the original investment, it is possible to get a good indication of the feasibility of projects in only very clear cut cases.
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UNIFORM PAYOUT PERIODS
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EXHIBIT I

The first years of project life are, of course, the most important from the
standpoint of present worth, so payout period can be a useful supplemental tool.
It can serve as a coarse screen and also a useful measure of risk due to obsolescence and changes in competitive conditions. When estimating the risk, working capital should be excluded from investment because liquid assets, which are
readily convertible into cash, are not subject to the same risks of loss as property,
plant and equipment. In all cases, cumulative cash flow should be used to
determine the payout period —not cash flow for the first year or the average
over the entire life, although the latter is commonly used in practice.
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PAYOUT PERIODS W ITH DIFFERENT TIME PATTERNS
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EXHIBIT 2

Accounting Method
The accounting method is so named because it purports to give an answer
which is comparable to the results which will later be reflected by the accounting
records. It is usually based on average annual net income, after depreciation,
over the entire life of the project; however, only the first year is sometimes
used. It is usually computed on average investment, though the original investment is sometimes used, giving a percentage half as large. Errors in estimating
the useful life of the project can drastically change the answers since depreciation is a factor.
40

N.A.A. BULLETIN

Exhibit 3 illustrates the major weakness of the accounting method —its failure
to recognize the time pattern of the cash flow. All three projects have the same
return on average investments using the accounting method, yet the obvious
differences in profitability of the projects are properly shown by the discounted cash -flow method. Project A is far more profitable than the others by virtue of
its high cash flow in the early years. Project C is the least profitable of the three,
as a result of its low initial cash flow, even though it is more profitable during
the middle years.
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Discounted - Cash -Flow Method
Contrary to the other two methods, the discounted- cash -flow method can be
precisely defined as to the proper components. It simply determines the earning
power of an investment as measured by the time and amount of cash inflow
and outflow.
The diagram on Exhibit 4 illustrates the concepts on which the method is
Illustration of Cash Flow Effect
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based. All transactions involving receipt or repayment of invested funds cross
the broken line. It is immaterial how much of the required funds are provided
by equity capital and how much by borrowed funds. This is a matter of financial
management and large corporations are guided by over -all debt structure, not
individual loans. What we are now interested in is the earning power of a
project, no matter how the necessary money was raised. It might have come from
common stock sales, preferred stock sales, retained earnings, or borrowed money
—it makes no difference to the problem. The project's cash flow is shown as
those transactions which cross the solid line of the circle. The test of whether
or not any item should be considered is very clear —does it result in cash flowing
into or out from the project?
The discounted - cash -flow method seeks to find the maximum interest rate
which the project can pay on invested funds and have the entire investment repaid at the termination of the project's useful life. This, then, is its earning
power. It will be determined by the timing and amount of cash flow.
If the project consists of an investment in assets which do not depreciate in
value— working capital, for example —and the cash flow is constant, the solution
is very simple. The table below shows that the entire cash flow can be applied
to interest since the assets remaining upon termination of the project will repay
the investment. With the cash flow the same each year, it is readily apparent that
a maximum interest rate of 20 percent could be paid:
RE T URN ON CON ST AN T IN V E STM E N T

Investment
Original investment
1st year
2nd year
3rd year
4th year
5th year
End of 5th year
Total

Cash
flow

Annual
rate of
return

($1 0, 00 0)
$10,000

10,000
10,000

10,000
10,000

2,000
2,000
2,000
2,000
2,000

20%
20%
20%
20%
20%

10,000

$10,000

20 / 0

When the investment is in assets which depreciate in value, the solution becomes more complex. A portion of the investment must then be repaid from the
cash flow. The table below demonstrates the repayment of an investment yielding
a 10- percent return, assuming that annual payments are made at the mid -point
of each year:
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AMORTI ZAT ION O F IN V EST ME N T WI T H

10 %p

RE T U RN

Cash
flout

Interest
at 10%

Reduction
in
investment

1,554
1,553
1,554
1,553
1,554
1,553
1,554
1,553
1,554
1,553
$15,535

500
895
829
756
677
589
492
386
270
141
$5,535

1,054
658
725
797
877
964
1,062
1,167
1,284
1,412
$10,000
$

$

$

Beginning
1st year
2nd year
3rd year
4th year
5th year
6th year
7th year
8th year
9th year
10th year
Total

Investment
balance
$10,000
8,946
8,288
7,563
6,766
5,889
4,925
3,863
2,696
1,412
-0-

You will immediately recognize that the pattern is the same as the mortgage
on your home. The principles which are the basis for the discounted- cash -flow
method have been used in financial circles for a long time. For this reason, it
is often referred to as the "investors method."
If the cash flow in the example had decreased from year to year instead of
being uniform, it would require a smaller amount of cash flow to yield 10
Percent. Or, to put it another way, the same amount of cash flow would yield a
greater return. Since the evaluation of capital expenditures usually involves
some variation in cash flow, it is necessary to go a step past the usual amortization
tables to find the rate of return. It is necessary to apply the present value concept
to each year's cash flow, seeking the interest rate which will result in the sum
of the present values of all future cash flow exactly equalling the original
investment.
The present value concept is demonstrated by the table below, using an example of $1,000 deposited in a bank to bear interest at 10 percent compounded
annually, with the first interest payment due in 6 months:
PRE SE NT VALUE ILLUSTRATI ON
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Interest
at 1017c
$

Year
Beginning
1st
2nd
3rd
4th
5th

50
105
116
127
140

Balance of
account
S1,000
1,050
1,155
1,271
1,398
1,538

Deferment
factor
1.000
.952
.866
.787
.715
.650

N.A.A. B U L L E T I N

This shows that at the midpoint of the fifth year, the $1,000 deposit has
grown to $1,538. In other words, $1,538 to be received 41/z years from now is
worth $1,000 today at 10 percent interest compounded annually. The second
column gives the deferment factor which will result in the $1,000 present value
when applied to the balance at the midpoint of each year.
In using the discounted- cash -flow method, the application of deferment factors
to the cash flow for each year is the same as saying that the project investment
is broken down to a number of smaller investments —all bearing the same rate
of interest, but for different amounts and maturing in different years —the sum
total of which is the total investment in the project.
Three different ways of computing deferment factors are commonly used.
One method assumes that each year's cash flow is received at the end of the year
and uses annual compounding. Another is based on continuous receipt and compounding. The examples given assume that each year's cash flow is received at
the midpoint of the year and that the interest is compounded annually, which is
probably a closer approximation of the normal business pattern. The tables of
deferment factors can easily be prepared for various interest rates by dividing
1.00 by 1.00 plus half the annual interest rate, expressed as a decimal, to obtain
the factor for cash flow during the first year. The factors for subsequent years
can be obtained by dividing the factor for the preceding year by 1.00 plus the
annual interest rate.
Application of Discounted- Cash -Flow Method
Exhibit 5 is an example of application of the discounted- cash -flow method to
evaluation of a project. By applying the cash flow test, we determine that working capital required an initial cash expenditure to the extent that the investment
in operating cash, accounts receivable and inventories exceeds current accounts
payable. The working capital is not converted back to cash until termination of
the project.
The same test shows that the acquisition of property, plant and equipment
requires cash outflow, but that depreciation is strictly an accounting concept,
requiring no expenditure of cash. By the same token, however, the payment of
income taxes, which require a cash expenditure, must be recognized. For this
purpose, depreciation is an allowable deduction, of course, and should be computed on the basis which will be used in the tax returns. It should also be
recognized that the investment may include some costs which are deducted currently for tax purposes instead of being depreciated. This can easily be handled
by deducting the tax benefits from the investment cost. Factors such as this,
J A N U A R Y , 1962
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CASH -FLOW METHOD

YEAR
1

2
4
5

M

K
I

8
9
10
11 -15
16 -20

OPE RATING
INCOME

OPE RATING
EXPE NSES

DE P RE CIATION

NET
TAXABLE
INCOME

INCOME
TAXES
5

CASH
PLOW

$ 35,000
35,000
35,000
35,000
35,000
35,000
35,000
35,000
35,000
35,000
175,000
1
000
S

$ 20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
110,000
110 000
20 OOO

$ 5,000
4,500
4,050
3,645
3,2 81
2,952
2,657
2,392
2,152
1 ,937
7,139
4 216
21

$ 10,000
10,500
10,950
11,355
11,719
12,048
12,343
12,608
12,848
13,063
57,861
84
11 0

$

$

w
Salvage
Wo rki ng C a p i t a l
To ta l

_2_

5,200
5,460
5,694
5,905
6,094
6,265
6,418
6 ,556
6, 68 1
6,793
30,088
18 608
$109:762

Z

9 , 800
9,540
9,306
9 , 095
8,906
8,735
8,582
8,444
8,319
8,207
34,912
21
2
$14 5,238

•95238
.86580
.78709
•71554
.65049
•59135
.53759
.48872
.44429
. 40390
.3D621
.19012
.50188

6,079

.14863
1486

di
dim
m
$

INVESTMENT
P l a n t and Equ i pment
Wo r ki n g C a p i t a l
T o t a l In v e s t m e n t

PRE SE NT
VALUE AT l A
00
Cash Flow

50,000
20 000

z

0 000

a
a

Rate of
P a yo u t
'

Q
C
h
y

C17

7

R et u r n on In v e s t m e n t

( E a r n i n g Po we r)

11.
7• I Ye ar s

PRE SE NT
VALUE AT 1
1.00
Cash

Flow

$ 9 ,3 33
8,260
7,325
6,508
5,793
5,165
4,614
4,127
3 , 696
3,315
10,690
4 06
72, 3

.93023
.80890
•70339
.61164
•53186
.46249
.40217
.34 971
.3D4lo
.26443
.17726
.08814
.39175

$ 9 ,1 16
7,717
6,546
5,563
4,737
4,040
3 , 451
2,953
2,530
2,170
6,1 89
1 88
5 , 7

904

.06111
06111

371
1 222

2

accelerated depreciation and allowable depletion on natural resources make it
imperative that income taxes be recognized. In addition, variations between
projects in the ratio of taxable income to investment and to cash flow prevent any
uniformity in the answers computed before tax and after tax.
Another principle which should be rigidly adhered to is the use of incremental figures in all cases. For example, arbitrary allocations of existing overhead should not affect the economics of a proposed project, because there would
be no reduction if the project were not approved. Only the estimated additional
expenses to be incurred as a result of the project should be used, since that is
the only way the true economic impact of the project can be measured.
Using only costs resulting in incremental cash outflow does not mean that
materials already in warehouse stock should be disregarded. Any items which
are used in the project should be included at their actual value.
The incremental concept also requires that income taxes be based on the tax
bracket prevailing with existing operations in order to measure the true impact
of the project. If the company has reached the 52-percent bracket for Federal
income taxes, any additional income from a new project will be taxed at the
52-percent rate, regardless of the previous ratio of Federal income taxes to net
income before income taxes. The new average tax ratio will then be higher. Conversely, if part of the investment is deductible for tax purposes, it will offset
taxes at the 52-percent rate and the new average tax ratio will be lower. It is
usually assumed that there will be no change in the taxes levied by the Government. Likewise, it is useless to attempt to predict general economic conditions.
Any inflationary or deflationary trends which occur will have a similar effect on
all investments, being based on a change in the value of money rather than on
changes in competitive conditions within the particular industry.
In the example on Exhibit 5, net income has been obtained from estimates of
incremental income and expenses, depreciation for tax purposes has been computed on the declining- balance basis, and income taxes have been computed at
52 percent. The salvage value of equipment has been assumed to be the same
as the remaining tax basis. From the above information, the cash flow has been
determined for each year. A trial rate must now be selected for discounting to
present value. First, we determine that an average deferment factor of .409 will
be required to make the present value of the cash flow equal to the investment.
By inspection of our tables we find that the average deferment factor for uniform
cash flow for 20 years is .446 at 10 percent and .335 at 15 percent. Deferment
factors at 10 percent are then applied to determine the present value of the cash
flow. Since the present value at that rate is greater than the investment, deferment factors at 15 percent are applied. This results in a total present value less
JAN UAR Y, 19 62
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than the investment. The desired rate of return is then determined by interpolation to be 11.9 percent, which is the project's earning power. Many companies
continue the trial and error process using tables at one - percent intervals in order
to get a more nearly accurate answer.
We also calculate the payout period since it is a useful indicator of risk. This
is done by adding each year's cash flow until the cumulative total exceeds the
investment in property, plant and equipment, which occurs in the 8th year. By
interpolation we determine that the payout period is 7.7 years.
It is also desirable to give an indication of the change in the earning power
which would result from changes in the basic data which materially affect the
calculation. This is particularly true in cases involving data subject to wide
differences of opinion.
As you can reaaily see, cash flow in the later years, which is the hardest to
predict, has a limited effect on the answer because the deferment factors become
quite small. For the same reason, the difference between a 20, 25 or 30 years
life would be small, and it is usually safe to stop at 20 years.
Many companies list the cash inflow and outflow together instead of dividing
them as we have done in the example. Using this approach, the solution is the
rate which causes the total of all present values to equal zero. It would be the
same answer as in the example.
Relative earning power is nearly always a good indication of the better of
two alternatives, but there are exceptions. If both have low earning power, it may
be better to minimize the investment and accept the lower rate of return. If both
have high earning power, the alternative with the larger investment or longer life
might be better although it does not have the higher over -all earning power. The
earning power of the incremental investment can be determined based on differences in cash flow.
In such cases, it is possible to have negative differences in the cash flow for
some years; therefore, more than one answer can be obtained by the discounted cash-flow method. This can be avoided without serious distortion by converting
negative differences to discounted value at a standard rate, in order to offset
against the cash flow of other years.
Follow -up
As mentioned earlier, the ideal evaluation tool should permit adequate follow up. This is needed, at least on major expenditures, for a number of reasons:
1.
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To utilize as a standard for management control of operations.
N.A.A. BULLETIN

To encourage careful estimating of the basic data.
3. To improve ability to predict for future projects.
2.

a

Obviously, it can be said of any evaluation method which recognizes the total
life of a project, that the results cannot be finally verified until the project is
concluded. This does not make a fault out of a virtue. Progress of a project
can be compared with a discounted- cash -flow evaluation at any point along the
way, as readily as with any other method. Original cost of the project and basic
operating factors can be compared year by year as they unfold. New calculations
of over -all earning power can be made as needed in the light of new developments. Since the early years are the most important, recognizing the time value
of money, good indication of actual results can be obtained early in the life
of the project.
Modified Cash -Flow Method
A variation of the discounted - cash -flow method injects the "cost of capital"
concept into the calculation. One of the principal objectives is to simplify the
calculations by eliminating the "trial and error" steps. Only one table of
deferment factors, at the "cost of capital" rate, is required. After discounting,
the present value of the cash flow is divided by the investment. The quotient
is usually multiplied by 100 in order to state the answer as an index number.
The major weakness of this method is illustrated on Exhibit 6. Instead of
giving an answer as to the pure earning power of the project, the result is
clouded by an arbitrary assumption. The index numbers, which can only be
compared with each other and with the arbitrary norm of 100, have no meaning in financial terms. They fail to properly classify projects as to profitability
because an assumed cost of capital which is too low will give undue weight to
long -range cash flow. If cost of capital were assumed to be excessively high,
undue weight would be given to early years.
In the example, "cost of capital" was assumed to be 5 percent, based on
interest on loans and dividends on stock. Project B has the higher index number
because of its long life, but Project A is actually far more profitable with a 17.3 percent rate of return compared with 9.0 percent. Although Project B looks
good under the "cost of capital" method, it would probably be rejected under
the discounted- cash -flow method.
The margin of error is lessened when the assumed cost of capital is close to
the actual rate of return. For this reason, an assumed cost of capital based on
desired stockholder profit rather than dividends gives much better results. The
J A N U A R Y , 1962
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answers would still be distorted for the same reasons, but they would be much
closer to the critical area.
The cost -of- capital concept can best be used as a bench mark for the discounted- cash -flow results rather than being injected into the calculations.
Another variation of the discounted- cash -flow method merely calls the answer
a "profitability index" instead of "rate of return." The term has appeal as an
apt description of the answer, sounds good in selling others on using the
method, and avoids confusion with rates of return obtained by other methods.
The term "earning -power index" would be appropriate for the same reasons.

EFFECT OF COST OF CAPITAL ON CALCULATIONS
Th o us a nd s
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Ye a r s

Pro je c t
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$3 6 0 ,0 0 0
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17.3%

9.0%

EXHIBIT 6
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Time- Savers for Computations
The only valid objection to the discounted- cash -flow method is the time required to make the calculations. The importance of having a reliable tool to
assist in investment decisions would seem to override this objection except for
minor expenditures. However, acceptance and use of the tool will be greatly
enhanced by utilizing every means possible to speed up the calculations without
material loss of accuracy.
One good time -saver is grouping years having substantially the same cash
flow and applying the average deferment factor for the period. The widespread
use of accelerated depreciation for tax purposes limits the opportunities to use
this short -cut by changing the cash flow each year. However, it is usually possible
after the tenth year to group the cash flow into five -year periods.
Good use can also be made of charts and tables if a large number of specialized situations having the same pattern are encountered. For example, tables
like that on Exhibit 7 will make it possible to quickly determine the earning
power of a project having uniform cash flow. The average deferment factor for
the appropriate interest rates is obtained by dividing the useful life of the
project into the cumulative deferment factors for that period. The answer is
then obtained by interpolation.
The greatest possible boon to use of the discounted- cash -flow method would
be the discovery of a simple formula which could be easily applied to a discount
calculation at one standard rate to find the true earning power of any project.
This would eliminate the need for a multitude of tables as well as substantially
speed up the calculations. Unfortunately, the irregularity of the cash flow in
most projects seems to preclude such a possibility.
There is, however, a formula, shown below, which has an acceptable margin
of error in cases having a declining cash flow:
FORM U LA FOR CASE S WI TH D ECLI NI N G CASH FLOW

r l — r (C — I)
(F —D) I

Legend:
C= Cash fl ow
D — Weighted average deferment factor on cash flow
F — Weighted average deferment factor on capital investment
I — Total investment
r — Assumed discount rate
rl — Rate of return (earning power)
The formula is strictly accurate only when the amortization of investment
JA N UA R Y, 19 6 2
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Present Value of $1.00 at 10%
Year

$1 . 0 0

Cum ul at i v e

1
2
3
4
5

. 95238
. 86580
. 78709
.71554
. 65049

.95238
1.81818
2. 60527
3. 32081
3. 9 71 30

6
7
8
9
10

. 59135
. 53759
.48872
. 44429
. 40390

4. 56265
5. 10024
5. 58 896
6. 03325
6. 43715

II
12
13
14
15

.36718
. 33380
. 30345
. 27 586
.25078

6. 80433
7. 13 813
7. 44158
7. 71744
7. 96822

16
17
18
19
20

. 22798
. 20725
.18841
. 17128
.15571

8. 19 62 0
8. 4 03 45
8. 5 91 8 6
8. 76 314
8. 91 88 5

EXHI BIT 7

is a fixed percentage of the cash flow. By making the discount calculation at the
critical interest rate, the effect of the error is minimized. For projects having
uniform cash flow, the formula gives an answer from 10 percent to 20 percent
further from the discount rate than the correct answer, depending upon the
useful life. For example, if the discount calculation is made at 10 percent and
the earning power is 15 percent, the formula would give an answer of about
151/2 percent if the useful life is 10 years. For projects having a declining cash
flow, the margin of error is lower than the above. For those having an increasing
cash flow in the later years, the margin of error is greater.
Use of such a formula can be particularly helpful in determining the effect
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of changes in basic factors for a particular project since additional discount calculations are not necessary.
You will note that the formula refers to the weighted average deferment factor
on capital investments. This applies particularly to cases involving multiple
investments at different times. In the case of a single lump sum investment at
the beginning of a project, the factor is 1.000.
It is very simple to program the discounted - cash -flow method for an electronic computer. This is probably the best solution if the volume of evaluations
is substantial.
Evaluation Standards
One of the advantages of the discounted- cash -flow method is the fact that the
answer obtained is directly comparable to financial terms commonly used in
financial circles. The earning power of a project can be compared with the cost
of borrowed money, the cost of capital, or such other standards as may be set by
management.
Although the earning power of a project is a valuable tool by itself, its usefulness can be increased by the setting of predetermined standards for various
types of investments. Certainly no businessman would be satisfied with a project
which merely returned the cost of borrowed money. There must also be an adequate return to compensate for taking the risks involved.
No two projects entail exactly the same risks and it would be unrealistic to
apply the same standards in all cases. However, it is possible to set realistic
standards for various types of investments. In some fields a great risk of obsolescence is involved. Others may be particularly susceptible to price pressures
resulting from unpredictable competitive conditions. Some investments may be
so well protected by known conditions that there is very little risk. It should
always be recognized that working capital is readily convertible into cash;
therefore, it does not entail as much risk as investments in property, plant and
equipment.
Careful studies should be made to weigh the degree of risk for various groups
of assets. Predetermined standards set by management after such studies will
go a long way towards ensuring a consistent evaluation of risks involved in
comparable projects.
The setting of standards should also recognize the fact that not all of the
company's funds are invested in income - producing assets. In addition to the
equipment needed by general office personnel, there is always a certain amount
invested for the sake of public relations, employee benefits, customer goodwill,
JA N UA R Y, 19 6 2
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etc. There are usually some long -range projects and some idle funds awaiting
reinvestment also.
A very important element of evaluation standards is the rate of growth that
is desired. To be sure, a corporation can grow in size by selling stock or borrowing money to invest in assets with low earning power. But the growth which
really counts is in earnings per share. This rate of growth is determined by two
factors —the rate of return on stockholders' equity and the portion of that return
which is retained for reinvestment instead of being distributed as dividends.
The effect of dividends is illustrated by the fact that the rate of return on
stockholders' equity necessary to produce a specified rate of growth is 50 percent
greater with dividends equal to 50 percent of earnings than with dividends
equal to 25 percent of earnings.
The effect of rate of return on stockholders' equity is demonstrated by the
chart on Exhibit 8. Two lines have been plotted for 10 years —one based on

Ef f e ct o f R a te o f R e t ur n on G ro w t h
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10- percent return on stockholders' equity and the other on 15- percent return.
Both assume a 25-percent dividend payout. They show the increase in earnings
per share during this time to be from $6.00 to $12.36 per share based on a 10percent return, an increase of 106 percent. A 15-percent return results in an
increase from $6.00 to $25.26 per share, or a 321-percent increase. If the
stock usually sells for 20 times earnings, the price would increase from $120 to
$505 instead of $247.
It should be no surprise to observe that the stocks which are considered to be
the growth leaders and which, therefore, sell for extremely high multiples of
earnings, earn relatively high rates of return on stockholders' equity and pay
small dividends in relation to earnings.
The effect of financial leverage is well known and very significant in setting
evaluation standards. If a 15- percent rate of return on stockholders' equity is
desired, and a 2 to 1 ratio of stockholders' equity to long -term debt is maintained, a rate of return on total invested funds of about 11 percent will achieve
the desired result.
Conclusion
Any company which hopes to achieve a rapid growth rate in the true sense
must strive diligently to earn a high rate of return on stockholders' equity. This
will be determined principally by the return on total invested funds.
Since today's capital expenditures are the groundwork for earnings for many
years in the future, it is of the utmost importance that management decisions be
soundly based to utilize available funds for the greatest return. This means that
they need and must have the best possible evaluation tools. The best is the discounted- cash -flow method, which accurately reflects earning power, recognizes
all factors, and can be applied uniformly to all expenditures.
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Accounting Training for Accounting Students
by GORDON A. JOHNSON*
N RECENT

I

YE.ARs

a program has been instituted for accounting students at the Roches-

ter Institute of Technology similar to an older program for engineering students,
under which the students alternate approximately three months of school and three
months of employment. Our company had had favorable experience in participating in
the engineering program and was among the first in Rochester to take part in the accounting program. The students complete a full year in school and then participate in
the cooperative program for two years. They return to school full time for the fourth
year and, upon satisfactory completion, receive a B.S. degree in accounting or general

business.
We participate by interviewing students and selecting those we wish to do their
periods of work in our company. Although there is no commitment on the part of the
company or the student as to full -time employment after graduation, the contact does
provide an ideal method of recruiting accounting or business administrative graduates
who are already trained in the company's accounting operation and have demonstrated
their abilities.
A regular training program is provided for these students. Each work "block" they
are assigned to a different area, and, in some cases, work in two areas successively in a
three -month period. They receive training and perform duties in accounts payable, cost,
budget, general accounting, fixed asset accounting, pay roll and tabulating work. Normally, we start the training program in accounts payable, since this provides an opportunity for the student to become acquainted with the chart of accounts. In the final period
with us, the student works with the trial balance, statement of operation, statement of
condition, and associated consolidations. We are currently considering giving some training in market research, personnel, production control and industrial engineering. Of
necessity, training in these areas would be somewhat limited but would broaden the background of the student.
Our program has been of mutual benefit to the compa ny and the student. The student
receives training and practical experience, and the work performed is of considerable assistance to the accounting organization. With adequate instruction, the students carry out
assignments in a workmanlike manner. They are given assignments which are challenging and require judgment as well as application of knowledge and training. Many of
the duties would otherwise be performed by a full -time employee, although they are
given special nonrepetitive assignments also.
Manpower for this type of program is budgeted for in the personnel and industrial
relations budget. This removes any reluctance on the part of line su pervisors who would
otherwise have to provide in their budgets for part -time employees; yet it assures adequate budgetary control as well as proper training and utilization of the stu dents.
* Manager, Manufacturing Accounting, Pfaudler Company, Rochester, New York.
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Additional Considerations in Return on
Investment Analysis
by MORTON BACKER
analysis and evaluation of
T operating performance represents one inof internal
the most promising developments
HE USE OF RE T U RN O N IN V E STM E N T

in accounting. The more serious limitations of the method have been discussed
profusely in our professional literature. In general, they deal with (1) the
selection of assets to be included in the investment base, ( 2 ) the method of
valuing these assets, and (3) the allocation of certain of these assets to divisions,
plants, product lines or other revenue - producing sectors of the firm. They raise
challenging problems and the future use of return on investment largely depends
on the degree of success realized in solving these problems.
In this paper, we are concerned with three other aspects of return on investment which either have been overlooked or only briefly touched upon. They are:
1. The volume influence on the results obtained under return on
investment.
2.

The relationship between divisional performance and incremental
investments.

3. The use of multiple investment bases.
The Volume Influence
The effect of volume changes on return on investment has generally been
ignored by writers on the subject. Yet, failure to recognize this factor can lead
to erroneous impressions regarding operating performance. Let us assume that
operating conditions were identical for Division A of a national corporation in
periods 1, 2 and 3, except for a rise in sales. It will also be assumed that
variable costs and variable capital are perfectly variable with sales. In terms of
return on investment in the division, the following results were obtained:
DR. MORTON BACKER, New York Chapter (Philadelphia, 1945), is Associate Professor
of Accou nting at New Yoik University. He taught formerly a t West Virginia University
and was Dean and Professor of Controls at the Institute Direzionale e'Tecnico in Italy
and Consultant to officials in the Italian Government. He edited "T he Handbook of
Modern Accounting Theory," Prentice -Hall, Inc., 1955, and authored a number of articles.
He is co- author of "Managerial Cost Accounting," which is scheduled for publication in
the spring of 1962 by McGraw -Hill, New York. Dr. Backer received his B.S. degree from
Boston University and his M.L. and Ph.D. degrees from the University of Pittsburgh.
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$ 2, 000, 000
$1 , 4 0 0 , 0 0 0
300,000
$ 1, 700, 000
300, 000

$2, 2 50, 000
$1, 20 0, 000
300,000
$,17-5 000
750, 000

Fix ed ca p ital e m p lo y ed
V a r i a b l e ca p it a l em p l o y e d
To t a l c a p it a l e m p l o y e d

500, 000
700, 000
$1,200,000

500, 000
60 0 , 0 0 0
$ 1, 100, 000

$2 0 0 , 0 0 0
$4 5 0 , 0 0 0

$

-

$

$

- -$100, 000
$100, 000

33. 3%

1.7
25. 0%

2. 1
68 . 2%

1 8 . 3%s
4
43. 2 %s
.

-

-

15. 0%

-

Re t u rn o n s a l e s
T u r n o v e r of c a p i t a l
R e t u rn o n ca p it a l

$2 5 0 , 0 0 0
$20 0, 000
-

Sales
Var iab le co sts
Fix ed co sts
To t a l c o s t s
In c o m e

Variance

-

Bu d get

$

Actu al

An alys is o f V aria n ces
($250.0 00/$1,1 00,000)
($200,000/$1„100,000)
($30 0,00 0/$1 ,100 ,000
$300,000/$1,200,000)

22. 7 %s
1 8 . 2%
-

Due to op eratin g b elo w b u d get vo lu m e
D u e to e x c e s s i v e c o s t s
Du e to e x c e s s i v e c a p i t a l em p l o y e d

2.3 %
43. 2%

EXHIBIT 2
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It is apparent that all three of these basic criteria show a steady and marked
improvement. It would seem that the manager of this division should be highly
commended and certainly be beyond any form of reproach. This hardly is the
case, since these improvements in operations occurred entirely as a consequence
of the increase in volume, despite a disproportionate rise in both variable costs
and variable capital. This is shown in Exhibit 1. Even the increase in sales
may not be entirely praiseworthy since consideration should be given to the sales
potential for Division A's products.
This situation can be avoided by applying the principles of variable budgeting
to return -on- investment analysis. In Exhibit 2, instead of comparing the present
performance of Division A with prior periods, results are measured against the
indicated operating budget or profit plan. We will assume that this is one of the
company's "best" divisions, which should earn a high return. We now obtain
a totally different impression of Division A's performance during Period 3.
Assuming that the budget has been established properly and that it represents
an attainable target, it is apparent that the division actually has performed unsatisfactorily. Exhibit 2 also contains an analysis of the causes for the unfavorable
variance in return on investment of 43.2 percent. This type of variance analysis
can, of course, be greatly expanded so that the effect of each favorable or unfavorable standard cost and budget variance is expressed in the terms of its
take this investment:
Divisional Performance and Incremental Return on Investment
In most multi - divisional and multi -plant companies, certain operating units
are substantially more successful than others. Some of these divisions or plants
are realizing a return on capital employed that is well above the over -all company average. Under these circumstances, let us suppose that a successful division
is considering a capital investment proposal which would yield a return below
its present performance but above the over -all company average. From the
division's standpoint, it is preferable to reject this proposal since it would create
a downward trend in its return on capital. However, an opposite trend would
occur for the company as a whole. In the table below, it will be assumed that
the over -all company's return is 20 percent. It is clear that Division B would be
less than enthusiastic about the incremental investment, since its return on total
capital employed after the investment would decline from 30 percent to 29
percent. Yet, from the standpoint of the company it is advantageous to undertake this investment:
JA N UA R Y, 19 6 2
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OPE RAT IN G DATA FOR T HE YEAR ENDED 12/31/61 AFTER GIVING EFFECT TO
PROPOSED N E W IN V EST ME N T

Operating data

Proposed
investment

Operating data
after giving effect
to proposal

Sales

$1,000,000

$200,000

$1,200,000

Variable costs
Fixed costs

$

$ 600,000

500,000

$100,000

300,000

60,000

360,000

800,000

$160,000

$ 960,000

Income

$ 200,000

$ 40,000

$

Capital employed
Return on capital

$

$160,000
25.01/ ,

$ 827,000
29 .0 ,

Total costs

$

667,000
30.0%

240,000

What can be done to overcome the conflict of interest in this type of situation?
One possibility is to provide a successful division or plant with an incentive
that would bring the prospective returns on such incremental investments up to
its present return. The incentive would apply only to the specific situation
described, namely, where a projected incremental investment is below a division's present level but above the average for the entire company. The incentive
would be calculated at the time the proposal is approved and made effective
where the proposal begins to earn revenue.
If we assume the Division A's present performance remains unchanged during
1962 and that the new investment earned exactly what was predicted, Division
A's operating results would be as follows:
OPE RAT IN G RE SU LT S -Y E AR END ING DECEMBER 31, 1962

Income —after allowed incentive
Capital employed
Actual return on capital
Return on capital after allowed incentive

$
$

Income — actual
add: Incentive allowed on incremental investments

$1,200,000
960,000

$

Sales
Costs and expenses

240,000
8,000
248,000
827,000
29.0cl,
30.0%

The return on capital after the allowed incentive would be used to measure
the division's operating performance.
Multiple Investment Bases
A somewhat disturbing aspect of return -on- investment analysis is its apparent
60
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dependence on allocation techniques in appraising the operation of company
segments. As we proceed from higher to lower company levels, more refineme nt s in alloca tion tech niq u es bec ome necessary.

W h e r e a s over -all co mp a n y

re t u r n o n in ve st m en t r eq u i re s n o a ll oc a t i on , r et u r n o n pr o du ct l i ne s o r in di v id u a l
pro du c ts requ ires consider a ble alloca tions.
For certa in types of decisions, alloca tions are necessary. For example, in
setting prices it is desirable to know the total capital investment allocated as
well as direct capital investment, which is applicable to product lines and products. However, in measuring the performance of operating units, allocations
often cloud the issue and become centers of controversy. Moreover, in apprais-

ing operating efficiency only assets directly under the control of operating executives should be charged to them. This can be accomplished, without losing sight
of the over -all company return -on- investment objective, by developing a system
of coordinated targets, shown in Exhibit 3. For simplicity, all company revenue
is conside red directly ea rn ed by divisions or pla nts.

Actu ally, certa in revenu e,

such as interest on bonds and dividend income, should not be credited directly
to divisions or plants.
In order to meet its dividend obligations and provide for growth, the company has established a target return on stockholders' investment of 11.5 percent.

A - 1

Ta r g e t R e t u r n o n C a p i t a l E m p l o y e d a n d S t o c k h D l d c r e ' I n ve s t m e n t

Di r e c t l y
applicable to
pls te
Bu d ge t ed c a p i ta l e m pl o y e d :
C a sh
Re c e i va b l e s
I n ve n t o r i e s
Fi xe d • s s at • I n e z )
Oth e r a s s e ts
To t a l c a p i t a l
less:
Cor por ate
li ab i li t i es
S t o c k h , l d a t s ' i n ve s t m e n t
Bu d ge t ed i n c om e :
Sal es
C os t of . a1 es
Gr o s s p r o f i t
le a s :
Esp.....
directly chargeable
to d i vi s i o ns a n d
pl a n t s
D i r e c t d i vi s i o n o n p l a n t
pr ofit
less:
Exp en s es no t
directly chargeable
to di vi si o n s a n d p l an t s
Budge ted I ncome
Ta r g e t r
c a p i t a l em p l o y e d
Le ve ra ge
Ta r g e t • t u r n a n s t o c k holder s' i n . . ti n an t

$

Ap p1 i - 1 , 1 1 t o D i vi e 1 o .
No t d i r e c t l y
applicable to
plants

1,000,000
17. 000 . 000
40 , 0 0 0 , 0 0 0
60,000.000

- - -- - -- - -$2 2 . 0 0 0 , 0 0 0

- - -$1 1 8 , 0 0 0 . 0 0 0

- - -$2 2 , 0 0 0 , 0 0 0

e
To t a l d i r e c t l y
applicable to
d i vi s i o n s

Ap p l i c a b l e t o C o m p a n y
No t d i r e c t l y
Ca pi t a l ,i napplicable to
ployed - entire
Stockholders'
d i vi s i o n s
I n ve s t m e n t
i npany

$

$ 2.000,000

1, 0 0 0 , 0 0 0
17 , 0 0 0 , 0 0 0
40 , 0 0 0 , 0 0 0
82,000.000

- - -$ 14 0 , 0 00 , 0 0 0

- - -- - -8,000.000
10 , 0 0 0, 0 0 0
$20,000,000

$

3. 0 0 0. 0 0 0
17 , 0 0 0 , 0 0 0
40 , 0 0 0 , 0 0 0
90 , 0 0 0 . 0 0 0
10 , 0 0 0, 0 0 0
$1 6 0 , 0 0 0 , 0 00

$1 6 0 , 0 0 0 , 0 0
30. 000. 00
$1 1 0 . 0 0 0 . 0 0

$1 5 0 , 0 00 , 0 0 0
90,000,000
$ 60,000,000

20,000,000
$ 40 , 0 0 0 , 0 0 0

- - -- - -- - --

. _ __
- - --

$1 0 . 0 0 0 , 0 0 0

$1 5 0 , 0 00 . 0 0 0
90,000,000
$ 60,0 00,000

20,000,000
$ 40 . 0 0 0 . 0 0 0

10 . 0 0 0 , 0 0 0
S 30.000,000

33. 9%

21 . 4 %

- - -- - -- - --

$1 5 0 . 0 00 , 0 0 0
90 , 0 0 0 , 0 0 0
$ 60.0 00,000

- - --

20,000,000

- - --

$ 40,000.000

$ 1 5 , 0 0 0 , 0 00

25 , 0 0 0 , 0 0 0
$ 15,000, 0 0 0

a

$ 15 , 00 0, 00

9. 4%
1.23

'
11. 596

EXHIBIT 3
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To achieve this goal, each division, on the average, would have to earn a 21.4 percent return on its direct capital and each plant a 33.9 - percent return. These
divisional and plant targets now permit measurements of operating performance
without dependence on allocation techniques.
The Leverage Factor
"Leverage" expresses the relationship between total assets and stockholders'
investment. Leverage is a financial term which indicates the extent to which the
assets of a corporation have been derived from stockholders, as contrasted with
creditors. Our company has budgeted its return on stockholders' investment at
11.5 percent. This is derived by dividing the budgeted income by the stockholders' investment. It also may be obtained by multiplying the return on total
capital employed by the leverage factor (.094 X 1.23).
Leverage adds another dimension to the analysis of return on stockholders'
investment, as contrasted with return on capital, as shown below:
Return on capital employed
Profit x Sales
x Capital employed
Sales
Capital employed
Stockholders' investment
Return on stockholders' investment
While a division or plant can improve its return on capital by increasing sales,
decreasing costs or minimizing the capital used, a corporation can additionally
improve its return on stockholders' investment by increasing its leverage. In
the case illustrated the leverage is particularly low. If the company had obtained
a greater proportion of its capital from creditors, leverage would have been
greater and return on stockholders' investment higher. Of course, financial risks
and legal obligations restrain a corporation from depending excessively on
creditors for capital funds. However, it is apparent that budgeting of the
financial structure is also of importance in return -on- investment analysis.

62

N.A.A BULLETIN

A Practical Application of Present -Value Technique
by G. M. JOyES and W. T. YARD
a historical description of the
T the issolution
of a capital investHIS

ment problem which was approached
through discounting technique. It is
presented to show how a present -value
approach was used to choose between
three dissimilar equipment alternatives. The application was made without prior experience and, therefore,
may have technical deficiencies; however, the results appear to be valid.
An alternative approach, using discounted cash flow rather than discounted accounting savings, yielded
corroborative results, and is presented
as part of the paper.
The Problem Situation;
Alternative Solutions
The XYZ Company had for some
time been having an overloaded switchboard. Personnel complained of the
lines always being busy in internal calls;
the receptionistwas "swamped with 500
interdepartmental calls per day which,
with the existing switchboard and
telephone instruments, had to be completed by her. Since she also had to
handle and route incoming and out-

going calls, it was apparent that a
great amount of employee time and
effort were being wasted by an inefficient equipment system. Service delays, clearly wasteful in terms of unavailable information when needed,
were considered to have an undesirable effect on relations with outsiders,
notably customers.
Several alternative solutions were
considered. One was to restrict internal telephone equipment usage to
certain designated persons. This was
dismissed as being not only inefficient but unworkable in practice. A
second proposal was to make the receptionist- operator more efficient. Public telephone company engineers indicated that she was already doing substantially more than a full -time operator, which eliminated this alternative. The third proposal was to alter
or change the equipment, preferably to
relieve the operator of handling internal calls. It was felt that, whatever
revisions were made, the revised system should be reliable, expandable,
and compatible with the commercial
telephone system. Suitable equipment

DR. GARDNER M. JONES, Lansing Chapter, 1956, C.P.A., is Associate Professor at
Michigan State University, East Lansing, Michigan. He received his Ph.D. degree from
Louisiana State University. Prof. Jones is the author of Electronics in Business (195 8),
and numerous articles.
WESLEY T. YARD, Lansing Chapter, 1950, is Office Mana ger of Tranter Manufacturing,
Inc., Lansing, Michigan.
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solutions were found both in commercially available private communication
system and in a leased system available from the public telephone company.
While these alternatives were not
equivalent in characteristics or in cost,
any one of them would do the job.
Further, certain changes were required,
no matter which system was chosen.
For example, the receptionist would
not handle internal calls and, therefore, could devote her entire attention
to external calls. Freeing her switchboard and time would permit a reduction from 8 to 6 trunk lines serving

Compar

the company, resulting in a rental saving. But since this saving was common to all three systems, it did not
enter into the comparison between
them. Also eliminated were any economic characteristics common to all
three alternatively proposed solutions.
Appraisal Procedure
Representatives of two communication systems companies (A and B)
and of a public telephone company
were requested to make studies of requirements and to present proposals.
Representatives (including engineers,

of E q u i p m e n t C o s t a n d F e a t u r e s

Sys t e m

Sys t e m A

P u b l i c Te l e p h o n e C o .

B

20 0 - s tat i o n bas i c addi t i o nal
capac it y would re qui r e ins tallation of l arger swit c hbo ar d
a t $1 5 0 o n e - t i m e c h a r g e p l u s
$ 3 .2 5 pe r mo nt h for e a c h
added station.

10 0 s t a t i o n s b a s i c .
C a n add t wo
b a n k s of 50 e t a t i o n e i n e a c h b a n k ,
Ap p r o xi m a t e c o at $4000 -$5000
per bank.

74 stations.
Nest lar ge r
s y s t e m i s 1 0 0 e t at i o ne .

Ta l k i n g
channel.
va i l a b l a
at o nce

Up to statio n c ap ac it y.

12 a d d e d p a t h . a v a i l a b l e @ $ 2 1 0
each.
P l us 6 he avy dir ec t
lines.
Ad de d di r e c t l i ne s
$35 each.

37

Co nf e re nc e
calls

Up to statio n c ap ac it y.
Ope r at o r can .et up if
requi re d,

Up to 4 phones or
requirements.

U p to s t a t i o n c a p a c i t y
by last pe rs on calling
anot her .

D e l i ve r y

6 month..

45 d a y s .

6 w.e ks .

Ins tallatio n
ost

$150 one - t ime c h a r g e .
$ IZ 3 . 5 0 r e n t p e r m o n t h .
$ 1 ,4 8 0 r e n t p e r y e a r .

$10, 335

$1 3 ,

Inc l ude d in r e n t a l .

$120 / y r . a n d p a r t s o r
$ 5 / hr , a n d p a r t . .

No charge first ye ar ,
t h e n $ IZ 0 - $ 1 5 0 / y r .

$39 /yr.

$39.75 each k

$37 /each cus t o m e r ins tal ls.

Maintenance

Adde d
phones

rent.

to customer

$1 5 i n s t a l l a t i o n .

log

@

St a t i o n
capaci ty
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supervisors, office managers and receptionist- operators) of firms using systems A and B were interviewed to ascertain their evaluation of equipment
performance. Performance and reliability of systems A and B were determined to be comparable to those
of the public telephone company;
therefore, differences in quality could
be ignored in making economic comparisons.
In some cases of capital equipment
acquisition, the availability of immediate cash to make the purchase is the
governing factor. Since the maximum
outlay here would be only about
$14,000, it was not a significant factor
in the decision.
The physical characteristics for the
three proposals varied as shown in the
attached equipment- characteristic table
( Exhibit 1) . There were, in addition,
a number of minor differences which
were relevant from a convenience viewpoint but which did not weigh heavily
in the decision.
In order to find a common ground
for decision, it was necessary to reduce all three alternatives to some
common basis which would be fairly
straightforward in meaning. One way
to reach a common basis was to measure the annual savings of each ownership alternative in comparison with
the rental proposal, and then to evaluate these savings, to see if they would
justify the outlay needed. Since this
approach seemed thoroughly logical,
it was chosen. This was the easiest
J A N U A R Y , 1962

part. Future maintenance outlays under
the ownership proposals had to be estimated; the depreciation pattern
chosen for tax use and its effect upon
net annual after -tax earnings had to
be determined; useful life had to be
arrived at, along with any possible notion of salvage value; and finally, an
appropriate discount rate had to be
decided upon for reducing future savings to present value at the time of
outlay. Also, some assumption had to
be made about the timing of future
system expansion — the addition of
more channels and telephone sets.
For depreciation purposes, this equipment could be grouped with certain
others, under a declining - balance
method, 13 -year life, with about 18
percent written off the first year, and
1/12 of the remainder in each of the
12 remaining years. Maintenance cost
was estimated, based upon information
obtained from other users. Potential
salvage value at 13 years was ignored,
although possible physical life was estimated by engineers at 20 years. The
installed capacity was judged to be
sufficient for the foreseeable future,
and the XYZ Company's treasurer
placed a value of 10 percent on money
invested, net after income tax.
With these factors, it was possible to
construct a detailed comparison with
the rental proposal for each purchase
proposal, the result of which is shown
below:
65

COMPARISON O F SAVINGS

on

Present value of future savings
1 0 % discount
Year
1
2
3
4
5
6

System A

System B

$( 136)

$( 143)

536
488
443
403
364

387
352
320
288
262

7
8
9
10
11
12
13

223
201
182

195
176
160
146

Total

3854

$3,02 1

$10,335

$13,708

Outlay needed

331
301
271
247

The question in each case was: is
the present value of the stream of
future savings derived through ownership equivalent to the purchase price
of the system under consideration?
The figures we arrived at demonstrate
the economic advantages of leasing the
system rather than owning it, given
the assumptions we have used. One
significant cost consideration not taken
into account is the possibility of future rate changes for public telephone
service. It would have shown modest
increases over the years. It is also
worth noting that, while the company's over -all effective income tax
rate is somewhat less than 52 percent
on net income, still any incremental
net income through savings would be
taxable at the 52- percent rate.
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426

238
214

Re su l ts F a vo r L ea s in g Public

Service System
The economic advantage of leasing
is summarized as follows:
Under Proposal A, future net after tax savings derived from owning rather
than leasing equipment (over depreciable life for tax purposes) amounted
to $ 7 ,5 5 7 . The present value of those
savings, with money worth 10 percent
is $3,854. But in order to obtain those
savings, an outlay of $ 1 0 ,3 3 5 was required.
Under Proposal B, future net after tax savings derived from owning rather
than leasing equipment (over depreciable life for tax purposes) amounted
to $ 5 ,9 4 8 . The present value of those
savings, with money worth 10 percent,
is $3,021. But in order to obtain those
N.A.A. B U L L E T I N

savings an outlay of $ 13,708 was required.
Additional calculations were made,
measuring the savings stream over
expected engineering life of 20 years.
Although the total savings over 20
years were $13,834 for System A and
$12,225 for System B, the savings are
so distant in time that their present
values are $5,120 and $4,287 respectively. In both cases the present value
of the savings was less than the outlay
needed for ownership.
Non - economic factors influencing
the decision were:
1.

2.

Possibility of expansion at modest cost.
Risk of obsolescence to be borne
by the telephone company rather

than by the user if more efficient, lower -cost system becomes
available.
An Alternative Solution
Some authorities on capital outlay
favor the use of net cash savings rather
than accounting savings as a basis for
evaluating equipment proposals, the
rationale for this being that what is
significant is the recovery of invested
money rather than the accounting recovery of cost. For this reason, the
initial comparison has been modified,
by comparing net annual cash outlays
for leasing vs. owning, and discounting the resulting stream of annual cash
savings to obtain a "net advantage"
(or net disadvantage) of ownership
vs. leasing. Exhibit 2 shows a net dis-

C a s h n o w E va l u a t i o n of O wnin g vs . L e a s ing

*

0

$10,335

$13,078

Outflow
le as in g
$

Ye ar

To t al n et ca s h
outflow
Sys t e m A Syst em B

150*

D i f f e r e n c e i n f a vo r
of ow ning
Sys t e m A Syst em B
$(10, 185)

$(13, 558)

P r e s e n t va l u e at 10%
Sy s t e m A Sys tem B
$(10,185)

$(13, 558)

1

(273)

(453)

1480

1,750

1,9 33

1, 591

1,7 57

2

593

463

1480

887

1,0 17

733

840

3

593

463

1480

887

1, 01 7

666

764

4

593

463

1480

887

1,0 17

606

695

5

593

463

1480

887

1,0 17

551

631

6

603

473

1480

877

1,0 07

495

568

7

603

473

1480

877

1,0 07

450

517

8

603

473

1480

877

1,0 07

409

470

9

613

483

1480

867

997

368

423

10

613

483

1480

867

997

334

384

11

623

493

1480

857

987

300

346

12

633

493

1480

857

987

273

314

13

634

495

1480

856

985

In s t a l l a ti o n c o s t

Ne t ( di sa d va nt a ge ) t o ow n in g

248
$(3,161)

285
$(5,564)

EXHIBIT 2
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advantage for ownership, thus the economical decision is to lease rather than
own. The cash -flow analysis (in this
particular instance), supports the accounting- cost - recovery analysis. It cannot be assumed that the accounting cost- recovery and cash -flow methods
will generally lead to the same conclusion.
If simple payback is used as an investment criterion, and the time value
of money is ignored, Proposal A's
original cost difference of $10,185 is
recovered through depreciation charges
and savings by the 8th year. Proposal
B's cost likewise would be recovered
by the 8th year. In other words, ownership would 'provide such savings, as
compared with leasing, that it would
take nearly 8 years to recover the investment before any return began to be
realized on that investment. Generally,
industrial concerns are unwilling to
defer realization of return on their investment for an eight -year period.
Implicit Financing by Lessor

The relatively low cost of leasing
here probably reflects the cost of capital to the respective parties. The large
utility is likely to have an average
capital cost, reflecting its heavy leverage with 5 percent (or less) debt and
desired return on equity of near 8 percent, of slightly over 6 percent. The
small unleveraged (or lightly lever-
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aged, if at all), industrial concern will
need to earn at least 10 percent after taxes, and probably more. With
roughly a 4- percent spread in the cost
of capital to each of the two kinds of
firms, it follows that the utility can
finance the ownership of communication equipment much more economically than its industrial customer, and
can (and does) pass on these financing
economies to the customer.
This observation leads us to another
note to consider in leasing, namely:
the lessee contracts, not for just one
proposition but two. He is contracting
for use of equipment and also for financing, although the latter is not
specifically stated. A financing arrangement and, therefore, interest on someone's investment, is implicit in every
lease. The net annual cost for the
usage of telephone equipment (in this
case) can be approximated by deducting from the total rental an allowance
for implicit interest on probable investment, at the telephone company's probable cost of capital. The annual rentals,
therefore, consist of some $700 to
$800 for interest and $700 or so rental
of equipment (including maintenance) .
Usage of equipment costs are about
the same whether it is owned or leased.
The saving through leasing, in this
case, lies in the superior financing
ability of the public telephone company.
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Rudiments of Responsibility Accounting
in Public Utilities
by JOSEPH P. VOGEL
utilities normally
practice the art of accounting under
the solicitous eye of the Federal Power
Commission or some state regulatory
body. This type of surveillance takes
the form of a uniform system of accounts, yet it dictates not only the accounts that must be used and the nature of the charges to each account but
also very frequently outlines the methods to be used in the determination of
such charges.
Were it not for the uniform system
of accounts, each utility company would
be free to design its accounting system
in such a manner as to develop its
costs by responsible individuals and
prepare its reports and statements on
this basis. Actually, many utilities
have followed the uniform system of
accounts without attempting to determine from a management point of
view who was responsible for the various costs involved in each of the accounts required to be kept. During
the earlier years of the post -war period
of rapid growth and expansion, managements were primarily concerned
with expanding their businesses and

G
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providing facilities to accommodate
this expansion; cost control played a
secondary role. The persistence of inflation coupled with the lag between
requests for and granting of increased
rates focused more attention on holding the line on costs. During the past
ten years this economic climate has
induced more and more utility companies to adopt some form of responsibility accounting and reporting. Reports on installations of such systems
have ranged from glowing accounts of
success to announcements of abandoning them. This paper deals with various considerations that must be made
before attempting to design and install
a responsibility accounting system in a
utility company.
The Organization Chart—
Backbone of the System
No two responsibility accounting
systems existing in utilities in the
United States could be considered
identical. They are tailored to fulfill
the particular needs and desires of the
management of each company and
necessarily vary in scope and refine-
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Iowa - Illinois Gas and Electric Company, Davenport, Iowa. He graduated from St. Ambrose
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ment from firm to firm. Each system,
however, does have a common ground
with every other system, the organization chart. The organization is not
tailored to fit the accounting system;
the accounting system is tailored to fit
the organization.
In a system that has been correctly
designed, the responsibility areas correspond to the blocks on the organization chart. The determination that has
to be made at this point is at what
level in the company organization responsibility reporting should begin.
Should the basic level correspond to
the foreman, first -line supervisor, superintendent, or department manager?
The size of the company and the degree
of complexity in its organizational
structure normally serve as the best
guides in determining a realistic basic
level of supervision for responsibility
reporting purposes. Five levels of supervision often used for representing a
typical organization of a moderate -sized
utility are: president, vice president,
department manager, superintendent
and supervisor.
A mechanized system of accounting
is necessary to efficient collection of accounting data by responsibility area.
The tremendous volume of detail information that must be listed and summarized to produce the necessary reports and audit trails dictates the need
for modern data processing equipment.
The use of punched card or similar
types of data processing equipment
calls attention to the need for efficient
70

yet flexible coding systems that allow
for numeric expression of each segment of the organization. The illustration below assumes four vice- presidential groups each having numerous
departments reaching down to the supervisor level.
1 —V.P. Group
2—Dept. X

3 —Supt.
4 —Supv.

A

2—V.P. Group
2—Dept. Y

B

3 —Supt.
4 —Supv.

3 —V.P. Group C 4—V.P. Group D
2—Dept. L
2 —Dept. W.
3 —Supt.
3 —Supt.
4 —Supv.
4 —Supv.
This coding system identifies the
supervisor with his vice - presidential
group, as well as with his superintendent and department head. It also provides the mechanical ability to summarize the accounting data, in whatever degree of detail desired, for each
successive level of supervision up to
the president of the company. The
responsibility area code normally becomes an integral part of the account
or function number when coding source
documents.
Controllable Costs
All advocates of responsibility accounting agree in principle that certain
costs are controllable but not in interpretation or, better yet, definition. Before entering into the controversial
areas, let us list the costs normally
considered direct and controllable
costs:
N.A.A. BULLETIN

I . Pay roll
2. Materials
3. Contractor costs
4. Services
5. Purchased energy
These costs are charged directly to
prime accounts or work order designations for construction, property removal, maintenance, job work and
claims. With the exception of material
issues from storerooms, they result in
the immediate outlay of cash. This is
the item, cash, that responsibility accounting systems are designed to control and, ultimately, to conserve.
It is recognized by all proponents
of responsibility accounting that direct
costs must be accounted for by the
responsibility areas given the authority
to spend company funds in the execution of their designated functions.
Normally, as in manufacturing industry, costs are appraised for appropriate
amount when they are charged to
operations. This allows for no duplication. Sometimes, however, the occasion
of payment is the most convenient
time for responsibility accounting. This
raises the possibility of dual or joint
responsibility. Several examples that
follow should serve in clarifying this.
The insurance engineer is charged
with the responsibility of securing insurance protection for a power plant,
at the lowest possible cost to the company. In a responsibility accounting
system he would be held responsible
for the expenditure he made in the
purchase of an insurance policy. This
J A N U A R Y , 1962

expenditure on his report would show
as a prepaid item in the financial statement, a balance sheet account on the
asset side. As the period the insurance
policy covers is eroded by the march
of time, periodic charges are made to
an appropriate expense account. Should
this charge also be shown on the cost
report of the superintendent of this
power plant?
The superintendent of the garage
is charged with the responsibility of
maintaining the gas department's fleet
of trucks. He is accountable for the
expenditures he makes to this end,
since this function has been designated
as a responsibility area. The prime account charged is a deferred or clearing
account, an account not directly affecting income or capital accounts.
The accounting system provides some
method of burdening gas department
accounts for this expense. Should the
various divisions of the gas department
(responsibility areas) also be burdened
with this expense since they use these
trucks in executing their assigned functions ?
A related problem, although it resides wholly within each responsibility
area, is the payment to employees for
vacation, sick leave and holiday time.
If the supervisor is held accountable
for paid absent time, which is a
charge against an accrued liability account, should the charges against his
area for productive time be burdened
with the cost of this paid absence
time?
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The purpose of these illustrations is
to point out that, dependent on the
definition of responsibility for costs,
there exists the possibility of reporting
the same cost twice. In the first two
examples the cost could appear on
different responsibility reports, first,
as the cost was incurred initially and,
second, as it was allocated. In the last
example a supervisor could be held
accountable for paid absent time as it
was incurred and also as it was allocated.
•
It is recognized that costs charged to
asset and liability account must ultimately be allocated to income and capital accounts. The question that must
be resolved in designing a responsibility accounting system is "at what
point in the total accounting procedure
should these allocations occur ?" In
defense of reporting the same costs
twice it is argued that the supervisor is
now aware of his total costs, and also
that the responsibility reports contain
all elements of cost and thus can,
through summarization, produce in total the income deduction portion of
the income statement.
The Account Numbering System
All utility firms operating under
a uniform system of accounts are
obliged to comply with the accounting
and reporting requirements and keep
the company books in such a fashion
that they can be readily audited by
designated personnel of the regulatory
72

body's auditing staff. If a utility firm
can comply with these regulatory requirements it is not precluded from
keeping its books and accounts in any
other manner it chooses for internal
purposes. This privilege allows a utility
to set up its own system of accounts
as long as such accounts are properly
cross - referenced to those of the uniform system. The exercise of this privilege has given rise to what is currently
known as "functional accounting," a
term often used to refer to responsibility accounting. The confusion of the
two terms is the result of the functional accounting group's promotion of
the concept that "you can't have the
one without the other."
Functional accounting represents a
breakdown of costs (and a complete
renumbering of the accounts) for each
responsibility area by natural divisions
of work. The description of each natural division of work is couched in the
jargon of the shop so that field personnel are "not required to learn accounting procedures," or so the story
goes. It should be recognized that the
accounts in the uniform system can be
subdivided into "natural divisions of
work" and that "shop language" may
be used in the account description on
any reports used solely for internal
purposes. The important thing to remember is not to get lost in the debate
on coding refinements and the propriety of the terminology, but to develop through the counsel of the field
groups a meaningful and useful breakN.A.A. BULLETIN

z

c

roE u

Xo.

µ1

IOW A.I W NOI S GAS AND ELECTRIC COMPANY

AUDIT LIST
"C
b
0%
N

DALE
°1ST. u 0 .

YE.

ACCOUNT MO.
D13CE1RlON

I
I

...SON

30 10 1 JOHN O GATEMAN
lU
10
30
10
lU

10
10
10
30
10

1
1
1
1
1

10
30
10
10
lU

30
10
30
10
30

1
1
1
1
1

10
10
10
lU
30

10
10
10
30
30

1
1
1
1
6

I

I

I

1

V

I
I
I

I

58 3 I 101

I

I

I

I

I
I
1

loE
Xo.
I
I
I
1

DATE

„pp�
rn11oTMNio, O
Oi

EW .

S

w

�

w :

3330 20 35300 13 30
3330 40 1795

I

3TUEa
mAs4 Dw

I
I
I
1

4 0
4

AMW NT

I
I
I
I

I
I
I
1

I
t
I
1

i

i

17 78
4 90

I

I

23

II

II

1

I

I

I

I

I

I

I

I

f

I

I

I

I
1

I

1

1

1

i

3330 20 27150 13 1 0

i

i

i

I

1

I

I

-1
- 1I
—I

11
I
1

1
I
1

- �1

I
1

1
-1 1
- 1 i
-—11 1
1

1
1
1
1

I

I

I

3330 20
3330
3330
3330
3330
3330

10
20
20
20
20

4025 13 10
392
4025
4025
4490
5090

11
13
13
13
13

11

1
I1
1

I
1
I

1
1
I

1 I
I I
I 1

I
I
I

1

i

i

1

I

29 13 74 0
10
11
10
10

CR*

I

24

I

18 0
18

1

•

CR*
1

24
114 0
1
1118 0
I
1 90 0
1

1
I

1

I

1
1
1

1

3

i
1
I
I

1

34
•

71

CR*
I

1

1

1

52 9 1
53

I

3 12
1335 08
i
89
13 46 84
1
1264 53
1

1

24185
25815
27150
31415
47737

13
13
13
13
13

3330
3330
3330
3330
3330

20
20
20
20
20

30
10
10
10
10

3330
3330
3330
3330
3330

20 470 80 13 10
20 470 80 13 1 1
40 1242
40 1268
40
1413

—I

-1 1
1 1
—1 I
1 1
I
I
I

I

i
•

1
1

i

I Vv i
I
I
I
I

0VG1INf Noun
T f MM
wu

II

I

ROBERT IVAN HINES
DWAYNE E HURLEY
CHARLES F JOHNSON
LA VERNE C KRUSE
DONALD E ROGIERS
RA Y V M A R H E M
JUNE L RIDER
JUNE L RIDER
TCR DISTRIBUTORS
MILBANK MFG CO
STORES ACCOUNT

ru u

I
I
I
I

II

1

1 1 586 I100 I1
11I 5861001
11 5 86 1 00 :
115861001
1 :5 8 6 1 0 0 :
1
!5 6 6 ! o o h
11
I 586 I100 1
315861001I
1 1586 100 1
1
I
U 5861001
I
I
I
31 58 61 00 ,

T1XINS

i

—1

115861001
115 86: 00:
115861001
115861001
I
I
115861 001

S. T. N W G d xO G f

I
1

I

CELL FLASHLIGHT
JOHN 0 BATEMAN
JOHN O BATEMAN
JOHN R BEERS
GERALD M BENTLEY

W A X TI x

stud

I

1 583 10
I

I
I
—11

I

II

I
I
I

w

I
I
I

11 580 001
115801001
1

JOHNL 0 S
10 10 1 CHAR E

I l X O.

M A g E MIN. Y
I

10 10 1 RAY V MARHEM
30 10 1 I L L BELL TELE CO

WOEE OEDG MO.

t
I

11
I

23
I1122
41
1 1
I
1
58

1

5
0
0
0
5

I
I
i
I

I1
1
1

I

I

1

1

1 86 0
I
I

1

I

I
I
I

I
1
i

I
1
i

I
I
I

I
17 78
I

1

1I
1

I

1
1
1

*

I
1
I

I

6 5

I
I

I
i

7

*

I
I
1

69
I
1358
1120
1 2
I
11 7 1

07
59
51
94
95

1197 37
I1 22 72
1
I

1 53

1 2 1 39
i

4

I
21344
1

0 6

*

Current Month
3330
IN M _ M DJ

u t n ma h

1 OCT.

161

OU S T

P RE ,

NO

C HA RGE

CUST PRF �

Mn CHARGE
TP F XPF N
F L F C M 5 1` OPFP

5

«

�

vase

x

03

h

h

z

5

30
10
1 0 1 5P. 7 3 0
10 I I S R 7 i 0
0 1 s w o o

14 7
62
6

10 i ' s
30 1 . 5 8 6

(

MF TF R RF AOI MG
MF TF R RF ADI NG
CUST ACCTS F X n

10 1 9 0 2 0 0
30 1 ; 9 0 2 0 0

S PV DF VF L PMNT PROD
T I M E OFF FUNERAL S
M I S C L FMPL nF NF F 1 T S
FMPL WELFARE F XP

0 0 0 , 9 2 6 50
10 ' 1 9 2 6 6 0
10 1 9 2 6 1 7 0

16
32
48*
CR
CR
1
1*
80 1

CR
68*

I

10 4
6
110 +
110

1

CR
CR
CR
2

11R

21

1

431
182
16

OR
CR
CR
CR
CR

CR

71
53
344
359

Cry

1 119
60R
1 745*

C
C
*CF

4 -.
12 16 *-

47
94
141*

70
69
139*

117
163
280*

C
C
CF
*C

2 16 1
17+-

1
1*

1 173

18

5 426

C.
Cq
*c R

68
40
28r

30 0

28

30 0

CR
C
+C

11
9 20 +-

312
18
33 0*

20

33 0

-

2
481*

17 4 15 1 -

18
CR

CR
CR
CR
*C R
1 081

CR
300*

4
CR
CR

CR

C, `
I
I

43 1
182
16

596
790
886*

56*

CR
CR

314'+
262 1
7 76
914 431
182
70 3.6 - 7.
883*-

23

CR

573
33R
859*

6B
10 1 1
30 1 ' 1

2 -

5

IA Ip eR H
W OGlT

38 33 70
29
28*

12

6R

18
71
53
3 ,1 4

OR

TOTA L

2
4 425*

CR
CR
C
C..
CF

164
95
263*

61 56 -

147
62
6 1 01 2 -

oven

OTNRR

1 168*-

12*

CR

1
2
10 0 26511 3
10 O 265
I

CR
CR
CP
C.

4

1 ! 5 - 7 n0
1

IA Y Rg1

_ _1 ()7

CR
1 489*

1 590;00
1 590'00
1� 5 9 7 t

TOT AL MI SC EXP

TOTAL PL ANT FX

CR
CR
C.
CR

CR

7

10
10
10
10

CONS TRUC TI ON EL EC
CONS TRUC TI ON EL EC
CONSTRUCT ION

4
24
1R
440

TOTAL OPF.R EXP

C

a

77R

MI C E SUPERV FNG
MTCF SUDFPV FNG
MTCF MF TEPS
MI C E MFT °QS
EL EC G I S T MTCF

RES FMPLOYEFS VAC
RES FMP S I C K L F AVE
ABSENT T I M F PAY

IOWA- RUNOIS GAS a BWW COMPANY

ovn
UN O e t ( - 1
RU W ET

T I .

nn
00

I�

DIVISION
*PNEY AMpM1

ov u

t I K

I n 1 58 0 i1 0
3 ^ 1 54 n;nO
10 1 . 5 8 3 1 0
1,583110
30

3n

METER

(Q 1 M N 91 * l f1Y A t e A >

PRAIDM

P RM R
IAet*t

m

x

E L E C T R IC

L

I A Y R % L f10UR5

AC� R�

F

MF TF P F X P r M S r S
TEST ANO AD J HF TF RS
TEST ANn AD J METERS

RAY V MARHEM
P W E I IV IS M I

—

OPFR SUPF RVN FNG
OPFR SUPF RV" FNG
OVF RHF AD L I N F F XP
O V E R H F A n L I ) I F F XP

1

I M TE I

RESPONSIBILITY REPORT

R4R

279
2*
13 49 62+-1
CR CR

1
1*
6

_

10 - ,
48 1
57 *-

507

40 0

CR
OR
*CR

300
300*

30 0
120
180*

300

180

CR
CR
* CR

312
18
330*

67 27 94*-

330

94 -

c

-i

down of their general functions into
specific functions. In order to be able
to plan his work and analyze the results of his efforts, the supervisor needs
a realistic definition of his work functions. This is not an area where the
accountant or systems man should play
the role of the expert. His job is to
stimulate or temper, whichever the
situation requires, the enthusiasm of
the field groups in order to ensure that
their determinations are realistic ones.

to what each management wishes to
place the greatest emphasis on. The
responsibility report (see Exhibit 2)
shows one line of data for each account or work order. The data shown
for each account is as follows:

Straight -time hours
Overtime hours
Over- or under - budget hours
Pay -roll expense
Other expense
Total expense
Over- or under - budget dollars
Collection and Reporting
Separate reports are prepared for the
of Costs
current month and year to date. The
In most responsibility accounting year to date report contains the same
systems all source document codes items as the current month report. An
show both the responsibility number audit list of the detail transactions by
and the account or work -order number. account or work -order number is proThis enables the tabulating section to vided each responsibility area for the
separate the month's transactions by purpose described above. In the sysresponsibility areas and prepare a list- tem illustrated, each responsibility reing of the detail transactions, by ac- port has two different series of totals.
count or work -order number, for each The basic series of totals group exof the areas. These listings are usually penses by those affecting income (opcalled audit lists or function ledgers erating expense), those expenses which
(see Exhibit 1) and normally are made are either deferred or are paid out
available to each supervisor for his of accrual accounts, and those exuse in explaining budget variations. penses classified as capital expendiDuring the listing of these reports a tures. Within each of these three basic
summary card for each account or groups each general function is towork order is automatically produced. taled, e.g., transmission expense, opThese cards are used to produce the erating expense, maintenance, etc. The
first -level responsibility reports. In purpose of the additional totals within
most systems the responsibility report each basic group is to provide each
shows one line of data for each ac- supervisor with a more logical point
count, but the data on each line varies to begin the evaluation of his month's
from company to company, according activities.
JA N UA R Y, 19 6 2
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EXHIBIT 4

Most systems, as does the one illus-

reports for the next level until reach-

trated, provide for summarizing the
data from each level for consolidated

ing a total company summary. In responsibility accounting systems that
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assign indirect costs to the direct based on the uniform system of accharges shown on the responsibility counts.
reports, the top summary, with the addition of revenues, sometimes serves Do a Complete Job
as the top financial statement of inDesigning and installing a responcome. Exhibits 3 and 4 illustrate a
sibility accounting system is a major
method of incorporating the expendiundertaking and cannot be accomtures and budget variations by major
departments in the statement of in- plished on a piecemeal basis by changcome. Since this responsibility account- ing a "valve" here and "faucet" there.
ing system does not burden direct Since it affects all the departments of
charges with loadings and indirect the company, it must be thought of
costs, these amounts, to the extent as a complete new plumbing job. No
they affect income, are shown separ- two plumbers would do it exactly the
ately (Line 46, Exhibit 4) on the same way but, to finish with a successstatement of income. The utility firms ful job with a minimum of rattling
that do use this technique are required pipes, the task demands a plumber of
to also maintain an income statement journeyman skill.

78

N.A.A. BULLETIN

Introduction of Uncertainty into Capital
Budgeting Decisions
by C. JACKSON GRAYSON, JR.*
as a performance standard has many interesting
problems in its application. I shall limit my discussion mainly to the problems of
introducing uncertainty into this decision. In fact, I propose that the uncertainty feelings
of the decision maker should and can be put into the capital budgeting calculations
explicitly by the use of probability statements. I further submit that, by so doing, the
judgment, experience, intuition and the so- called objective information available to the
decision maker is included in the analysis and decision —not excluded as some people think.
There are really two broad classifications of probability statements: ( 1 ) non- numerical
and (2 ) numerical. It is difficult to deal with non - numerical probability statements in
an explicit fashion, for how "good" is a "good chance" ? How proba ble is it, if it will
"probably" be a good investment? Very little absolute base exists for such adjectives,
for they have degrees of meaning that vary widely between persons. One man's good
chance may be equal to another man's fair chance. It is much easier to deal in an
explicit fashion with numerical possibilities. What is needed, therefore, is a numerical
value attached to the uncertainty. All we need to know is whether the expert (geologist,
engineer, president, plant manager, marketing manager) feels that there is about a 25percent chance of the future earnings occurring, or a 75- percent chance. Right about here
is where many people begin to resist this idea, and the reasons for it usually are as follows:

T

HE USE OF RETURN ON CAPITAL

1. The expression of "uncertainty" in the form of a numerical probability
statement is unfamiliar.
2. The assignment of a number to a "feeling" seems so certain and definite,
and numbers to most people mean certainty.
3. Obtaining such a numerical probability from an expert is difficult.
4. Even if a proba bility is obta ined, it is not the entire solution to the problem.
Even if you agree that such numerical probabilities would be useful, you may wonder
how they can be obtained. There are several possible ways. First, we can turn to the
mathematical theory of probability for help in making probability assignments to the
occurrence of future events. Or, it may be that you can examine past statistics of your
business and determine past frequencies of events. From these statistics, you may be
willing to project these frequencies into the future as probability assignments, e.g. annual
sales, production runs, demand on rainy days, orders per sales call, market fluctuations,
etc. You may decide to project the same frequ encies into the futu re, or you ma y want to
modify the probability assignments because of some factor which you believe will alter
the future pattern. Not only is this permissible, it is extremely desirable.
There is much material written on this subject of assignment of probability figured
to the future, but all I can specify here, in this elementary paper, is that such probability
assignments are possible and are being used. You will have to decide whether you wish
to pursue this matter fu rther.
* Associate Professor, School of Business Administration, Tulane University, New Orleans,
Louisiana.
JANUARY, 1962
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Now, if such probability figures can be obtained, how can they be applied in actual
capital budgeting situations? Let me illustrate.
Assume an investment of $1,000 and potential earnings of $410 annually for
10 years. If the businessman is certain of the ea rnings, then the discounted cash
flow of return is about 40 %:
Year

Earnings

40% discount

1
2

$410
410

Ten -year
factor is
2.414

10

410

Present value

Approx. $1,000

Note that the discounted rate of return is 40 percent if it is assu med that the returns
are certain to occur. Now let us take the same investment and assign a 50- percent probability of occurrence to the future earnings.
If the businessman is about "50 -50" sure of obtaining the earnings, then the "expected"
rate of return is 16 %:
Year
1

2
10

Earnings
$410
410
410

Probability
.50
.50
.50

Exp. value
$205
205
205

16% discount

Present value

Factor
4.8333
Approx. $1,000

Note that the discounted rate of return is now only an "expected" 16 percent. Uncertainty has expressly been brought into the capital budgeting calculation and the
expected rate is after allowance for uncertainty.
There is also a technique for computing a "break- even" probability when it seems
almost impossible to make any meaningful probability assignment to a future event. Let
us say that the investment, if it is successful, will pay a present -value equivalent of
$10,000. And let us assume that the required investment to enter this deal is $1,000.
I can say that the break -even probability is 10 percent, for $10,000 times 10 percent is
$1,000, which is equal to the investment. Another way of saying it is that $1,000 is
equal to a 10-percent chance at $10,000. Therefore, you could now ask yourself the
question, "Is the probability of this deal being successful greater than or less than 10
percent ?" If it is less than 10 percent do not take the deal. If greater than 10 percent,
enter the deal.
Such a question may be a great deal easier to answer than to ask yourself, "Wha t is
the probability of success on this deal ?" This break -even type of probability determination
should prove to be very useful in considering nonrepetitive decisions.

r

N.A.A. BULLETIN

PERT — A Recent Control Concept
by JOHN JODKA
here is no
T substitute forpresented
judgment, and inHE CONCEPT

deed the concept relies heavily on it,
but it is a control "breakthrough"
which should revolutionize controllership methods. Although this technique
has been pioneered in the defense industry, the same principle can be
adopted as a tool of financial management in any industry. As to the companies in the aerospace industry, they
must adjust to this new type of management control or find themselves
wanting when defense contracts are
awarded. This new concept, Program
Evaluation and Review Technique, is
called PERT by the Navy Special Project Office. The same technique is called
PEP by the Air Force, standing for
Program Evaluation Procedure.
The evaluation method to check actual progress to schedule was begun
by the Navy Special Project Office in
December 1959, using consultants
from the firm of Booz, Allen and
Hamilton in the planning phase. The
method was so successful that, as is
apparent from the instructions to
bidders on major government contracts, the PERT /PEP method will be
a requirement for most major defense
contracts let in the future.
It is also virtually certain that the
prime contractors will be forced to demand PERT type techniques down to
all tiers of the supply line because the

very workability of the system depends
on the interrelationships of all parts
of the whole, especially in regard to
producing the first end article of a
system or program. Therefore, anyone
doing business with the Armed Services or with any prime contractor who
does such business is well advised to
get acquainted with the method.
How Does PERT Work?
The common denominator of time
is used for all planning, measurements
of progress to schedule, evaluating
changes to schedule and forecasting
future progress. The interrelationships
of each identifiable event and the activities required to reach that point,
are planned, programmed and iteratively reported on. For a large project,
this continuous and frequent reporting,
to be timely, usually requires the
clerical help that a data computer of
some kind can provide. The reports
merely show trouble spots or potential
trouble spots. The system is the epitome of the "management by exception" theory because it highlights the
critical path to the end objective.
However, because it also reports repetitively and frequently on all activities,
there is little chance of a potential
problem spot being overlooked.
Before proceeding further, it might
be well to define a few words and
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phrases which have special meanings
when used in connection with the subject under discussion. An event is a
specific, recognizable point in time
when there is an occurrence where
accomplishment is definite. An activity
is the work that must be accomplished
to get from one event to another. The
critical path is the one which from
the beginning of the project to the
end objective takes the longest period
of time. A network is a chart which
portrays in tinkertoy fashion all the
events and the activities which must be
accomplished to reach the end objective and which reflects all the ramifications and interrelationships of the
constraints. Slack is the amount of
time which an activity may have over
and above the minimum time required
to accomplish the activity which is
permissible and still meets schedule;
this slack is usually termed positive
slack, because it is possible to have
negative slack representing the lack

of time according to latest planning
to meet a contractually fixed schedule
date.
Constructing Control Charts
and "Networks"
The typical schedule control chart
is a bar chart or a Gantt chart as
shown in Exhibit 1. Naturally there
can be many sub - charts to portray more
specific milestones within each of these
general areas with a great variety of
symbols designating various milestones. However, the basic flaw of
these charts is that they fail to show
the interplay and effect of one activity
on the other activities.
A network portrays the interdependence of all preceding activities
and succeeding events as shown in
Exhibit 2 . Each activity is stated in a
common unit of time, be it hours,
days or weeks, and each event is one

BAR CHART SCHE DULE FOR MAT
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EXHIBIT 2

that is unmistakable and recognizable.
Obviously, for example, the accomplishment of Event C is a constraint
on beginning Activity 4, and any delay
in reaching Event C will delay Event
D and the end objective Event E. This
kind of analysis can be made for a
simple project without the use of a
computer. Hence, it becomes feasible
to require all tiers of suppliers to use
PERT methods.
Noted above each activity is the
time factor, shown as t5 for Activity
1, for example, and representative of
5 time units. The critical path then becomes that path which requires the
greatest number of time units. In Exhibit 2 it goes from A to B to C to
E for an expenditure of 16 time units.
Testing any other path will prove that
no other way takes as many time units.
If the start date is such that the 15
time units results in an end objective
date beyond the contractually scheduled
JA N UA R Y, 19 6 2

date, then the path is said to have
"negative slack." If it exactly hits the
scheduled date, it has "zero" slack. All
other paths have "positive slack," because more than the allowed time can
elapse in their accomplishment, without jeopardy to the end objective.
In order that a network be meaningful, the input must be accurate and
valid. Each activity must be planned
by the personnel in the organization
most experienced in the accomplishment of that type of activity and who
can best estimate the time and manpower requirements for accomplishment based on available resources.

Use of the Technique
If, in the initial construction, there
is negative slack, the critical path is
determined and added manpower or
resources allotted where feasible to reduce the time span, so that the end
date will be met. Obviously, personnel
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assigned to "positive slack" areas can
be temporarily assigned to the critical
area.
Changes in plan are always difficult
to handle in evaluating the effect on
specific activities and then relating
that to the whole schedule. The PERT
technique shows where "the shoe
pinches," and the successful result depends on normal good management
methods. These changes in plan are
sometimes described PERTurbations,"
an apt label in many ways.
The table below depicts a typical
PERT report showing event identifications prior and subsequent to the activity described, the department responsible to carry out the activity, the
expected completion date, the scheduled completion date and an indication of the amount of slack time:
Event
Prior Subsequent
0001

0006

0167

0198

-

Activity
description

Dept.

Date

res . Ex ected Scheduled

Issued procedural Eng. 11 -1 -61
design charts
Prepare mockup Fact. 12 -24 -61
model

One method of getting a more
probable expected date is the use of
three time estimates for each activity
indicating: (a) optimistic estimate,
(b) most likely time and (c) pessimistic estimate. By using probability
factors and making inputs for standard deviations expected, it is possible
to develop an expected time and a
measure of its potential variability.
Although such techniques are rather
advanced and not in general use, they
have been required on some contracts.
Organization to Support
the Concept
The writer's company has studied
gq

the PERT concept and planned the
organizational and procedural steps
needed to make the system work on
any newly initiated project. Exhibit 3
is a graphic presentation of such an
organization for a major project. Parts
of the organization, as required, would
be set up for any minor project. In all
cases, there would be a project leader
or project manager who would be
primarily responsible for the success
of the project and who would report
directly to the company manager. Exhibit 3 reads from left to right, beginning with the basic definition of
work to be done and ending with the
top man, the project leader in control.
Work is defined at a level of detail necessary for individual job assignments and supervisory work control. Detail schedules are developed

Slack

10-29 -61

+3

12 -22 -61

— 2

on work sheets from the detail work
plans, with identification cross - indexed
to the control documents. Worksheet
data are processed through a computer
to establish the schedule and make up
the "network'' against which actual
work accomplishment will be reported.
Work accomplishments are monitored in established recording centers
where reports of actual time spent are
introduced into the detail reporting
system. Predictions of schedule problem areas are generated at the first line supervisory level and processed
through a computer to update the detail reports.
N.A.A. BULLETIN
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Schedule progress is monitored by
control coordinators. They are directly
responsible to the project leader and
not to the supervision of the work
areas over which they exercise control,
so that the project leader has an eyewitness who is familiar with the physical work area and who can advise
him when steps must be taken to
take corrective action or to realign
plans and schedules to effect changes
rapidly with the least detriment to
the end schedule.
The Need for Cost Reporting
It is apparent from the discussion
above that the control is on scheduled
tasks with time as the common control factor. While it is very true that
time is money and that if a project
is under good physical control then
dollar control can hardly be inadequate,
It is equally true that both contractors
and customers, in the final analysis,
will settle in payment for services
rendered in terms of dollars. Therefore, the accounting profession must
devise new methods of recording costs
and keeping track of dollars that are
compatible with the PERT schedule
control concepts. It is obvious that
if the customer is geared to thinking
in terms of a physical schedule, he
will also be desirous of attaching
dollar costs to the same physical event.
Any attempt to identify common costs,
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applicable to the entire program, to
a specific physical occurrence is undoubtedly difficult.
Each separate item has its own peculiar quantity -cost relationship. To
reflect such a relationship for each of
the activities in a PERT network and
to keep them updated for changes in
the objectives of a program by way
of acceleration, quantity change,
method change, etc., is obviously a
tremendous task and one for which
there are no "generally accepted
practices." It is apparent that there is
a point beyond which the addition of
extra resources (money) will not
greatly affect quantity. This is the
sort of thing a project leader will expect the accountant to tell him, so
that if a schedule slippage is preferable to an exorbitant outlay of
money, the customer can be so notified.
The Controller's Role
Whether or not accountants solve
the problem of relating costs to PERT
schedule control, it is still of utmost
importance that they be familiar with
these techniques. The controller and
his organization will have to take a
big part in any control technique
which the Government requires of industry, and it is evident that the PERT
method will definitely be a requirement when dealing with the Defense
Department.
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Simplified Financial Research —An Example
in Profit Maximization
by NATHANIEL M. PIGMAN, JR.
for operations reanalysis and for model
building based on the typical data provided by financial statements are extensive. Even in the case of the larger
organization with highly developed
programs in areas of budgeting, financial statement, product mix and capital
analysis, the approach discussed by
Philip Blumenthal, Jr., should be more
thoroughly explored. Indeed, the familiar tools of national income analysis in modern economics amply demonstrate the power of an approach by
aggregate financial data. For in this
approach it is possible on the basis
of simple equations to project the
over -all effects of investment increments on the national economy. Looking farther back in time, Irving Fisher's
equation of exchange (MV — P T),
familiar to generations of elementary
economics students, stands as a testimonial to this approach. And further,
the fact must usually be considered that
only data of this kind are at all readily available.
Whether for purposes of decision
making or simply for clarification of
the possible effects of variation in the
components of statements, the potentialities are large. Actually, the opera-

T search

HE P OSS IBI LIT IES

tions research approach applied at any
level, from large aggregates as in the
financial statements or in great detail
such as in scheduling of work loads,
is merely a systematic method of exploring the possible answers to the intriguing question often asked but
seldom answered, "what would happen if . .. ?"
We shall now examine a few situations where operations research may be
simple and, it is contended, fruitfully
applied at something less than the detailed approach usually employed in
the operations research department. In
other words, we shall try operations research at the top management level on
some problems of interest at that level.

Deferminafion of Producf Mix
for Maximum Profif
The analysis of product mix in terms
of break -even analysis has received
much attention and various graphic
tools have been considered in connection with it.' Data relative to product
groups are readily available in most
cases from supporting schedules, even
if not formally presented in the statements. Therefore, this particular aspect of operations suggests itself for

NATHANIEL M. PIGMAN, JR., Pittsburgh Chapter, 1957, is Manager of Systems Research,
Hospital Service Association of Western Pennsylvania, Pittsburgh, Pennsylvania. He
taught at Temple and Duquesne Universities, and was previously employed as Budget
Statistician and Statistical Analyst. Mr. Pigman holds a B.A. degree from the University
of Virginia and an M.A. degree from the University of Pennsylvania.

' "Financial Statements as Elementary Business Models," NAA Bulletin, April 1961.
2 "Profit Polygraph for Product Mix Analysis," P. A. May, N.A.(C)A. Bulletin, November 1955.
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analysis. Utilizing minimum data, we
shall attempt to "squeeze out" useful
and relevant information to the fullest
extent possible.
Viewed broadly, the products of an
enterprise are composed of material,
labor and burden. Burden is inherently
a fixed cost which is arbitrarily apportioned to the product, usually on
some volume basis. Therefore, if we
are interested in determining appropriate volumes or targets with the purpose of maximizing profit, 1urden considerations can be put aside. To start
with a simple example, let us assume
two major product groups, sales to
government and commercial sales.
These groups can, of course, be broken
down into perhaps thousands of individual products, but we are looking
at things broadly. The material and
labor components and the average
gross profit per aggregate unit are
shown in the table (figures are rounded
and zeros eliminated) :

(1) Material $30G + 15C = $45
(2) Labor
$20G + 20C = $40
Since G and C each represent one
unit of product, at the present and
actual levels of operation, by substituting" ones" for G and C we return
exactly to the table presented earlier.
To complete the set of equations,
the gross profit figures are $5 for
government business and $4 for commercial, and it is desired to maximize

Government

Commercial

Gross profit

$ 5

$ 4

Material
Labor

$30

$15

$45

$20

$20

$40

The figures shown under government and commercial headings can represent average values per unit of output if outputs can be readily determined, or they may represent the total
aggregation of dollars for numerous
products within each group. The latter
assumption is used here as more in
conformity with the approach being
explored.
Now what is it that we are looking for? Clearly we want to know if
this mix can be improved and what
direction the improvement might take.
If the values given are aggregates and
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if we are budgeting these values, then,
at present levels of operation, the
budget would be approximately equal
to the sum of the values as shown
under the total column. These then
represent the capacity restrictions in
financial terms.
The operation of adding the material and labor for both product
groups and showing the totals can be
expressed in two equations with G
and C representing government and
commercial portions.

Total

$ 9

this relation:
(3) $ 5G + $4C = Maximum
(to be determined)
To convert equations ( 1 ) and (2 )
to graphic form as shown in Exhibit
1, scales are chosen for the coordinates
and each equation is treated separately.
For each equation substitute a zero
for G, solve for C, and plot the value
on the coordinate designated Commercial. Repeat the process for C and
plot G. Connect the points with a
straight line. The points so determined
are presented for each equation.
N.A.A. BULLETIN

UNITS OF
COMMERCIAL

PRODUCT GROUP ANALYSIS

3

M a t e r i a l Eq u a t i o n :

2

$30G + $1 5 C - $45

A
, L a b o r Eq u a t i o n :

$20G + $20C - $40

D

B

1

Sa le s Eq u a t i o n :

4G + 6C

30

C
0

1

2

3

4

UNITS OF GOVERNMENT

EXHIBIT 1

Material G = 1.5 C = 3
2 C=2
Labor G =
Each equation represents the maximum possible combination of government and commercial business that can
be accomplished, subject to the overall dollar restrictions represented by
the total budgets. The sales equation is
for the present disregarded. The points
of intersection with the coordinates
represent 100 percent production of
the product represented by that coordinate (and, consequently, zero production of the other product). Since
the two product groups consume maJA NU A RY , 1 96 2

terial and labor in different proportions, the two lines diverge.
Insofar as government business is
concerned, the material equation represents the controlling limitation (at
100 percent production of government) since only 1.5 units can be produced at maximum. Commercial business is similarly constrained by the
labor limitation which permits only 2
units at maximum. Points represented
along the lines have exactly the above
interpretation, but represent maximum
output of particular combinations of
the two product groups.
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From the above, it follows that
profit will be maximized by producing
somewhere along the inner perimeter
formed by the intersection of the two
lines and the coordinate axis. This
portion of the perimeter is scored for
reference and represents the maximum
attainable output under the restrictions.
The actual determination of the

maximum profit mix will depend on
the relative profitability of the two
product groups. Therefore, reference is
made to the table or to the maximizing
equation (3) .
With one rather unlikely exception'
the maximum solution will be either
at point A, B or C shown in Exhibit 1.
Constructing a table from these data
for the stipulated profit levels:

Points on intersection
A
B
C

G

G

0

2

1

1

1.5

0

Quantity x Profit
0 G$ 5 +
x

1.5 x
x

2C $4

$8

x

1 x $5 + 1 x $4
1.5x$5 + 0 x $ 4

Maximum return is represented by
production at Point B which happens
to be the actual production mix. The
return on government business if 100
percent production were devoted to it
represents the least contribution to
profit ($7.5) even though its per unit
profitability is higher than on commercial business. But this raises some
100%- Government

Total profit

S9
$7.5

questions which it is now easy to
answer.
What increase in government profit
would make 100 percent production in
this group more profitable than the
present mix. To determine this, let x
represent the required profit, then set
up and solve the equation.'

Unit of Government and Commercial

1x + 4
$8 or total profit $8 x 1.5 =

Any profit on government business
exceeding $8 would make it more advantageous to produce entirely for that
business.
Similar calculations for commercial
business show that profit would have
to exceed $5 to make this the preferable choice. Total profits then would
be $10.

$12

Considering Sales and
Capacity Restrictions
It should, of course, be pointed out
that the ability to add the sales is the
prerequisite underlying the ability to
achieve maximum in these situations.
However, based on experience, this
too may be an added condition for
purposes of analysis. To avoid chang-

3
The exception occurs when the profit ratios are such as to include both A and B
and the points between, or B and C and the points between. Such an occurrence has only
one practical effect, which is discussed under capacity restrictions below. The condition
may be recognized from the fact that profits at A are the same as at B. rhis automatically
would include the "in between" points.
' This solution considers the fact that any increase in profit on government at 100 percent production would have to compete with the same increase in profit on the combinations
of government and commercial production.
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If government business were to yield
ing cost and profit data already utilized in the example, the selling in excess of $S per unit, the profit on
restriction will be added in terms of commercial business remaining the
sales force or manpower. If the sales same, it was pointed out that at least
force totals 10 men, 4 working on $12 total profit would be generated
government business and 6 working and that profit could be maximized by
on commercial, the equation would be: devoting all resources to the production of government business. In terms
4G+6C =10
This equation is plotted as a broken of the diagram of Exhibit 1, Point C
line in Exhibit 1. It can be observed would be relevant. It should be indithat this additional restriction has the cated that Point C represents maxiaffect of reducing the amount of com- mum utilization of material but that
mercial sales that may be generated by labor is no longer utilized to capacity
the firm, since that portion of the and the sales force is similarly affected.
boundary from B to A is now brought The quantities of these factors that
down to D. For profit to exceed the could be released may be ascertained
present combination by a complete subby referring to the original equations
stitution of commercial sales, the profit
and
making appropriate substitutions
margin would have to exceed $7.50
in
the
government term and subtractrather than $5.00 without the sales
ing
from
the total capacity:
restrictions.
Government
Capacity
1.5 x 30
=
0
Material
$45
—
1.5x20
=
$10
Labor
40
—
4 x 1.5
=
4 men
10
—
Sales
Further
exploration
is
also
possible
In addition then to maximizing
beyond
this
point
by
varying
the
comprofit, potential savings in capital and
binations
of
product
groups
to
search
men are possible under these assumptions. This condition would make A or out feasible maximum points under a
C preferable to B when the choice variety of conditions. Other more explicit approaches call for greater exexisted as discussed in Footnote 3.
Possible increases or decreases in pertness on the part of the analyst.
capacity can be evaluated by replotting However, the amount of time necesthe equations. Such changes would be sary to achieve this is only a few
reflected by the movement in the lines weeks.
of Exhibit 1 upward and to the right
A point frequently neglected in the
for increase and downward and to the thinking and literature of accounting
left for decreases.
is the fact that burden or overhead, to
The present analysis may be extended to incorporate more product the extent that it really represents costs
which do not vary with volumes, plays
groups by several methods. The easiest
arrangement is to combine the addi- no part in the determination of maxtional group or groups with the great- imum positions. It is of course true
est similarities in terms of labor, that overhead is relevant in the dematerial and profit characteristics and termination of final profit and should
return to a two -group situation. be added as a side or final calculation.
J A N U A R Y , 1962
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Extension to Other Areas
The application of this type of
analysis is limited only by the character of the problems confronting management and by the imagination of
the analyst. Direct extension to multiple plant analysis (substituting plans
for product groups) or to the evaluation of subsidiary companies in the
same way, is indicated. One of the
really powerful aspects of the analysis
is the ability to "play" with alternatives prior to actual implementation.
The launching of a new product, or
the acquisition of a plant or facility
can be handled on the basis of estimates which are required in any event.
If the estimates are not too firm, a
range of solutions can be developed
so that results under varied conditions
can be assessed. Possibilities for aggre-
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gation by geographical, political, national or other attribute provides still
further material for consideration.
How Realistic Is This Approach?
The reduction of material quantities,
manpower, and physical processes to
financial terms is customary and necessary in a pecuniary economy. Financial
restrictions are no less binding than
machine capacities and speeds. The
application of methods applied at the
physical process level to financial data
is merely an extension of techniques
to the magnitudes which are chiefly
dealt with at the management level.
The precision which may be lacking at
the aggregate level does not preclude
the use of techniques beyond the scope
of the usual percentages and arithmetic.
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Disclosure of Long -Term Leases
by GORDON W. TASKER*
THAT INFORMATION concerning leases

W

should be disclosed in the company's
annual report to stockholders? Reviewing
a sample selection of reports, one can find
in some reports complete information concerning the leases held by the company for
the rental and use of property. In other
reports no mention is made of leases. In
today's business climate where leasing instead of ownership is becoming commonplace, it behooves us to consider the requirements for the disclosure of such information.
Rule 3.18 of Regulation S -X, which
governs the form and content of financial
statements required to be filed with the
Securities and Exchange Commission under
certain Congressional acts, requires the disclosure of rentals or obligations under longterm leases where the amounts are material.
Furthermore, the periods of payment thereunder are to be furnished, along with any
important obligation assumed or guarantee
made in connection therewith. Research
Bulletin No. 38, issued in 1949 by the
American Institute of Certified Public Accountants, called for disclosure, under circumstances discussed in it, of long -term
leases in the financial statements of lessees.
Since tha t date we have seen a tremendous
growth in the amount and types of property
falling under lease agreements.
What is the criterion to be followed in
considering a lease as short -term or longterm? Some consider a lease long -term if it
may not be terminated within one year from
commencement, whereas others consider it
long -term only if it runs three or more
years.
It is a matter of judgment as to when

the amount of an obligation under the
terms of a lease may be considered material.
If we assume that an obligation equal to
or in excess of five percent of total assets
or the annual rent in excess of five percent
of total expenses is material, then we have
a guide. A company may be a party to three
individual long -term leases, the obligation
under any one lease being less than five
percent of assets but the total of all three
equal to five percent or more. Disclosure
of all three leases would be required by our
yardstick.
What information concerning a lease
should be furnished, assuming leasehold
disclosure is considered pertinent? Certainly
an indication of the property leased and
the term of the lease would be desirable.
Failure to indicate the annual rental amount
and other obligations assumed or guaranteed
does not enable the reader to evaluate the
financial effect of the lease, so their disclosure should be considered necessary. Consideration must also be given to disclosure
of any other information concerning the
lease, the omission of which might be
considered misleading in view of the
information furnished.
It is interesting to note in the fifteenth
edition of "Accounting Trends and Techniques," published by the American Institute
of Certified Public Accountants, which contains a summary of the accounting methods
and presentation reflected in annual reports
for 1960 of some 600 industrial and commercial corporations, that only 223 of the
survey companies indicated the existence of
long -term leases. Only 117 of these corporations provided in one degree or another the
details of the leases, such as annual rent,

* Partner, Webster, Blanchard and Willard, Hartford, Connecticut.
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term, number of leases, renewal options and
other pertinent da ta. Are we to assume that
the obligations of the other 106 companies
were not considered material? If so, why
refer to or indicate the existence of the
leases? Apparently, the obligations under
the leases were significant and the disclosure of their existence was considered
necessary.
What form of disclosure is required or
considered desirable? The information relative to leases has been disclosed predominantly through the medium of notes to
financial statements. One must bear in
mind that the footnotes to financial statements are considered an integral part of
them, while, as a general rule, comments
made in the narrative section of the'report
are not. However, where a lease agreement
is, in effect, an arrangement for the installment purchase of property, disclosure of
such lease by means of a footnote is not
considered appropriate disclosure. Under
such arrangement, proper accounting treatment and presentation requires the inclusion
of such property in the assets of the company, as reflected in the balance sheet, and
any unpaid obligation in connection with
it as a liability. The income statement
would reflect a depreciation charge for the
use of the property in the business, instead
of a rental fee.
It is conceivable that future accounting
standards and principles will require chat
some portion, if not all, of the obligations
and commitments of an organization under
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lease agreements be included among the
liabilities as stated in the balance sheet.
Such a requirement will undoubtedly, due
to the widespread use of long -term leases,
as a method of fina ncing, receive more and
more consideration. One is aware that "fixed
charges," as the term applies to earnings
summaries in relation to Form S -1 and
Form S -9 of the Securities and Exchange
Commission, are defined by the S.E.C. as
including "an appropriate portion of rentals
under long-term leases." It perhaps is fact
that many types of leases can be cancelled
and the obligations terminated within a
short period of time. However, one can
assume that the lease covered the use of
property necessary to the conduct of the
business and, therefore, the use of similar
property must be obtained in the event of
lease termination. The use of similar property as a general rule can be obtained only
through the acquisition of property by the
medium of purchase or lease.
The purpose of financial statements is
one of disclosure and, hence, the statements
are only the vehicle for the dissemination
of financial information. If financial statements serve their purpose better by the
inclusion of lease obligations, or a portion
thereof, among the liabilities instead of a s
a comment in the footnotes to financial
statements, such presentation should be considered. The argument as to whether or not
those obligations are, or are not, debt is
secondary to the prime purpose of proper
presentation of financial information.
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Acyond ZlkeseCovers
Books
Understanding Profits
Claude Robinson, D . Van Nostrand Company,
Inc ., 120 Alexander St., Princeton, New jersey, 1961, 517 pp., $13.75.

In this book, the product of the accountant
— income statements —finds a place in the
chapter, "Profit Facts as the Accountants
Report Them." The text as a whole follows
the book title and is angled to the thesis
that there is no conscious general understanding of the manner in which profits are
used to re -seed enterprise as well as to pay
out dividends. The author sta tes that, "the
outstanding characteristic of capitalistic
enterprise is that it normally benefits all
of the publics with whom it deals."
Institute on Accounting
College of Commerce and Adm inistration,
Ohio State University, Colum bus, Ohi o, 1961,
Paper Bound, 118 pp.

These proceedings of a 23rd Annual Institute on Accounting, held in May 1961,
include the technical papers presented.
Among the topics treated are "Prompt
Financial Reporting," "Meeting Modern
Business Demands Through Systems" and
"Some Current Financial Management Problems of Federal Government Agencies."
20th International Conference
The Institute of Internal Auditors, Inc., 120
Wa l l Street, New York 15, N . Y . , Paper
Bound, 1961, 159 pp., $1.50.

The eight addresses given at the 1961
gathering of the I.I.A., and reproduced
here, include papers relating accounting to
company organization and external to internal auditing. Out -of- country audits by
the U. S. General Accounting office are
described in another paper. The topic of
"Audit and Control of Budget Activities"
is also treated.
19th Annual Institute on
Federal Taxation
New York University, Mathew Bender 6
Company, Inc ., 205 East 42nd St., New York

J A N U A R Y , 1962

17, N . Y . , 1961, 1312 pp., $27.50.

Comprehensive is perhaps an inadequate
characterization of the coverage offered by
the 72 papers into which this report of
proceedings is divided. A first section groups
"Recent Developments in Determining Income," a set of five presentations in which
the initial one treats capital gains as distinguished from ordinary income. A later
section, relating specifically to accounting
problems, deals with deductibility of interest, "lifo," and useful life and salvage
value of properties, etc.
1962 U. S. Master Tax Guide
Commerce Clearing House, 4023 West Peterson
Ar e . , Chicago 46, Illin ois , Paper Bound,
1961, 464 pp., $3.

An annual and comprehensive digest updated through the 1961 legislative session
of the Congress, this volume consists of tax
tables and of explanatory text relating to
all types of Federal taxation, but primarily
income. Inclusions and exclusions from
gross income are treated in separate chapters, as are deductions. References to the Internal Revenue Code and to the Internal
Revenue Service Regulations are provided.
Montgomery's Federal Taxes
Members of the Organization of

Ly brand,
Ross Bros, & Mon tgom ery , Ronald Press Co.,
15 East 26 St., New York 10, N . Y . , 1961,
Sectionally paged, $30.

The handbook on Federal taxes, of which
this is the 38th edition, is now well- known.
It is a compendious treatment, which has
been carried on year by year, after its
originator's death, by partners and others
on the staff of the firm. There are twenty
sections on income taxes and several others
covering estate and gift taxes as well as
administration of the ta x law. The volume
is furnished a general index as well as
several special ones, e.g., an index to court
decisions cited.
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