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A Review of Internal Reports — and Reporting
by MILTON B. BASSON
Ma n ag e r w it h Price W aterhouse and Co., New York, N . Y.

Th e contents of financial and operating reports —more particularly
the latter — exemplified in this article may possibly not be all- Arrterica
selections but they offer a competent basis against which to make
comparisons and discern reasons why a company's situation calls for
differing practice or an entirely different approach. The latter portion
of this paper briefly appraises a number of reporting techniques, including significant comment on the usefulness of charts.

G

EN E RALLY SPE AKI N G,

management's functions might be defined as, first, to

operate the business efficiently and at a profit and, second, to safeguard

the company's assets. It has been stated that, for these purposes, the reports
emanating from the accounting organization are among the most important
tools available to management. They should furnish executives, including
department heads, with data to enable them to formulate policies and make
decisions for managing the operations under their jurisdiction, and should
supply data from which to determine whether or not satisfactory performance
is being achieved.
Mon thl y F ina nc ial Repor ts
Let us divide reports into two broad groups: monthly over -all reports for
top management and operating reports. The monthly financial reports for top
management and the board of directors frequently follow a definite pattern
and much of the information is repeated from month to month. The accountant, nevertheless, has the responsibility for making sure that all matters of importance to management are contained in the report even if they are not
included as repetitive features. Also, he must do more than supply cold facts in
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financial statements and schedules. He must, in many cases, interpret the
results or their effects for management. This may be done in a letter prefacing
the report or it may take the form of footnotes on the statements and schedules
themselves or it may be embodied in a combination of the two.
The types of information which may be required for monthly financial reports are determined by management, by the type of business, and possibly by
special circumstances. There are, of course, certain items to be found in almost
all reports of this type, such as balance sheets and income statements. Among
other statements and schedules of financial information which might be found
in these reports would be:
I. A statement of profit and loss by product classes.
2. An analysis of sales, unfilled orders, and
cost of goods sold, by product classes.
3. A statement of funds showing the
changes in working capital.
4. An analysis of inventories.
5. A summary of additions to property,
plant and equipment.

6. A cash receipts and requirements forecast.
7. Forecasts of sales and production.
8. A summary of purchase commitments.
9. Summaries of expenses, perhaps by major
responsibilities, showing deviations from
budget objectives.

Operating Reports
The term 'operating reports" is used here to include any report which is meant
to help the recipient perform his job. In fact, monthly financial reports fall
within this category, but they comprise documents prepared for several individuals who are interested in summary figures relating to significant operations
of the company. Financial reports present special problems of their own. An
operating report is usually prepared for the benefit of one individual and, perhaps, his immediate superior. These reports are not limited, as might be
thought, to physical operations such as manufacturing, storing and shipping but
apply to every function, whether it be selling, collecting and recording, or manufacturing, storing and shipping. Many of the operating reports, or summaries
of them, may appear in the monthly financial report, but information in the
monthly financial report which indicates the results of performance should have
been reported previously to the individuals who are responsible for the work.
As in the case of monthly financial reports, it is virtually imposssible to set
forth all of the information which may be included in operating reports. I should
like, however, to mention certain of the reports one might find in almost any industrial company. This should give some indication of the types of information
reported and should illustrate the varied purposes of reports. These reports
are not presented in any presumed order of importance because each is as significant for its own purpose as another. Some may be relatively unimportant in
4
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one organization but of great importance in another. The following list of
twelve reports, however, is suggestive of those that are generally useful in most
commercial organizations:
I. Daily or weekly report of cash.
2. Aged trial balance of accounts receivable.
3. Inventory reports of various kinds.

where they are subject to personal
property fax assessments.
7. List of purchases from principal suppliers.
g. Summaries of purchase commitments.

4. Summaries of appropriations and expenditures for plant and equipment.

9. Summaries of sales.
10. Operating expense statements and an-

5. Summary of insurable assets and insurante coverage in force.
6. Summaries of inventories and other
properties located in states or counties

alyses of cost variances.
11. Analyses of actual labor costs of manufacturing operations.
12. Summaries of unit costs of products.

The daily or weekly cash report may show a summary of receipts, payments
and balances or it may show only the balances on hand. Its purpose is to keep
the financial officer advised of the changes in available cash since it is his responsibility to provide the cash necessary to keep the business operating.
Although some do not consider trial balances of receivables to be operating reports, I believe that they are. Accounts receivable trial balances can be used by
the controller to check the mechanical accuracy of the accounts receivable records.
They are used by a credit manager in connection with collection activities. Also,
they may serve as a guide in establishing the reserve for uncollectible accounts.
There are many kinds of useful inventory reports. One report might
show the costs of inventories by locations. This information may be required
for reports to the insurance company. Another might show the costs of inventories by classifications or products. This information should assist in controlling the investment in inventories and the turnover. A third report might
show the quantities of inventory items on hand. This information would be
required by the production control department for planning and scheduling
production. A report containing lists of slow - moving and obsolete inventory
items might also be presented. These lists would be prepared for the produc•
tion manager or the sales manager or both, depending upon the types of materials. Their purpose is to expedite the disposal of these stocks.
Reports summarizing appropriations and expenditures for plant and equipment would be used in controlling expenditures for fixed assets. They would
also be used by the treasurer in planning cash requirements. The report on
insurable assets and coverage would be used by the treasurer, or other officer,
responsible for carrying out top management's policy regarding insurance.
Real and personal property summaries would be prepared for the officer or
employee who is responsible for negotiating to keep tax assessments at a
SE PT EM BE R, 1 95 4
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minimum. They might be used to determine policy on location of inventories
and other properties.
The report of purchases from principal vendors would be prepared for the
purchasing agent who would use the information in negotiations with suppliers,
particularly when the procurement is in a highly competitive field. The report
would probably be prepared only once or twice a year. Summaries of purchase
commitments would be prepared by commodities in certain industries. For
example, a manufacturer of cereals would be interested in the commitments for
oats, corn, wheat and other grains. On the other hand, a manufacturer of wire
rope would probably be interested in only the total commitments (rather than
a product breakdown) and the report would then be compiled by suppliers.
Sales are summarized in various ways. Companies which have a wide distribution of their products and an active marketing organization may summarize their sales in several ways, such as by product classifications, salesmen,
locations (e.g., cities, states and counties), and customers. All of these sales
reports are made for the purpose of showing the sales manager where he should
direct the greatest effort to maintain a satisfactory sales volume.
The statements of operating expenses and cost variances are among management's best tools for controlling expenses and eliminating inefficiencies.
The most effective operating expense reports contain a comparison of actual expenses with budget estimates and the amounts of the variations.
These statements should be prepared for each cost center within a department, for the department as a whole and for all departments under one responsibility head, and copies of the statements should be supplied to those in
charge at all three levels of management. The man best fitted to correct inefficiencies and reduce costs is the man closest to the inefficient operation.
Superior levels of authority are undoubtedly vitally interested in controlling costs
and maintaining efficiency but they must rely upon the man who does the work
to correct the deficiencies.
The cost variance analyses should explain the causes of deviations from standard. They should indicate clearly the amounts of variances due to various
causes, such as substitutions of materials or alternate methods, and efficiency or
inefficiency. The particular variances to be recorded will vary with each company and type of operations. In some cases, the variations in material costs,
direct labor costs and indirect expenses are treated separately. Where materials
are not a significant part of cost, they may be eliminated from the analysis.
Where material costs are a significant and principal element, direct labor costs
and indirect expense are sometimes combined and the variations in conversion
6
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cost are explained. Variance analyses should be prepared for the operations of
each cost center because, again, the man who does the work must correct his
own inefficiencies.
Actual labor cost reports usually contain the hours and cost of labor for performing a unit of work in a cost center. Companies with well - established standard cost systems may not include this information in reports. Those which are
trying to install such a system find it useful in establishing standards or in checking those already established. Where standard costs are not suitable or desirable, the information is extremely useful to the production control department
in selecting the most economical methods of manufacturing when alternate
methods are available.
Product unit cost information, which is a direct product of the cost accounting system, may be useful for several purposes. It is considered in setting selling prices. Where standard costs are employed, it is used to check the accuracy
of the standards. Where standards are not used, the unit costs may be used
for costing sales. Top management is interested in fluctuations in unit costs
because of their effect upon the profitableness of sales commitments. In some
companies, the estimators want the information to check the accuracy of their
past quotations and to have it available for future quotations.
A Report Should Have a Purpose — and Should Achieve It
To this point we have looked at types of reports and noted very briefly the
contents of some of them and the purposes for which they are intended. What,
now, are some of the yardsticks for measuring the effectiveness and desirability
of reports? This and following paragraphs will consider the more important
standards of usefulness. In the first place, every report should have a definite
purpose. It is sometimes said that each report should have a single purpose.
If, however, the accountant can combine two or more reports into one without
sacrificing clarity and other attributes of a good report, so that the single report
serves more than one purpose, he should be encouraged to do so.
Every report should contain the information required to serve the purpose for
which it is intended. The readiness with which managerial action can be taken,
based upon the information in a report, depends largely on the clarity and
accuracy with which the data are presented and the skill with which significant
points are emphasized. It is most desirable, from this point of view, to arrive
at a clear understanding with management on the kind of information it wants.
An appropriate chart of accounts and procedures should then be established
SE PT E MB ER , 1 95 4
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to develop and report this information, for it is the accountant's responsibility
to see that a report tells the whole story. For example, the statement that inventory on a given date had a value of $5,000,000 becomes much more meaningful if management is informed of the number of months' supply this represents and the number of months' supply needed for production and sales commitments.
Presenting Charts and Schedules Effectively
The clearest reports are sometimes the briefest. Brevity without loss of completness is the goal for which we should strive. Accounting jargon should be
avoided, because many executives are not familiar with accounting technicalities
and terms. The effectiveness of charts and graphs should be utilized. This
type of presentation can sometimes clearly demonstrate relationships that it
would take pages to describe. No one likes to read several pages of description and pore over columns of figures to get information which would be apparent from a moment's look at a chart. A number of larger companies have
adopted presentation by charts as a standard part of their reporting methods.
The use of large wall charts, presented to groups, affords an opportunity for
direct oral presentation by persons who prepared the charts. This technique is
frequently much more effective than merely presenting written material for
review.
The chart technique lends itself admirably to presenting in comparative form
such ratios as net income to sales, cost of sales to sales, return on investment,
expenses to sale, total investment to working capital, etc. It is useful also for
showing trends in shipments, inventory levels, unfilled orders, manufacturing
variances, property expenditures, etc. Break -even charts may be used to good
advantage because they show the relationship of costs to sales, particularly in
that they show the sales volume which must be maintained to break even. These
charts are not usually prepared monthly. They should be prepared as often as
there are significant changes in the relationship of costs to sales. The alert accountant will find many ways in which graphical presentation can be used to
highlight and dramatize important data.
Full use should be made of the "exception" principle for executive review,
under which normal or routine situations are given relatively less prominence,
and unusual or exceptional items are stressed and explanatory comment is
given concerning them. If there are no significant "exception" items in a
report, this should be stated, so that the executive does not need to study this
out for himself in what may be very limited available time.
8
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To the extent that printed or typed schedules are used, they should be prepared with a view to highlighting essentials for quick and easy recognition. The
listing of expenses in alphabetical sequence because they happen to be in the
general ledger that way or the detailed restating of every item in a miscellaneous expense account, instead of a summary of expenses by more important classifications, should be avoided.
Make Them Timely —Not Costly
Some reports should be prepared daily, others weekly and still others monthly,
quarterly or semiannually. The circumstances in each case determine the frequency of preparation. The purpose of the report and the usage it gets determine the urgency of delivery after the close of the period covered by the report.
It is generally true that stale information does not help a man do his job better.
The man in charge of a basic operation should receive current information if
he is expected to correct inefficiencies in his operations. On the other hand,
top management does not need its condensed summary of cost variances until
after the end of the month, because this summary merely conveys information
which has already been supplied to the man responsible for instituting corrective action.
The costs of preparing reports, and the costs of maintaining the records from
which they are prepared, have been mounting in many companies, steadily and
substantially. It has been stated that "managers and accountants have a responsibility for developing reports and controlling the costs of obtaining them."
There should be constant vigilance to eliminate reports which are not needed.
On numerous occasions I have asked executives if they had any idea of the cost
of producing specific reports. Almost invariably they were amazed when they
were told the cost. Cost - conscious executives frequently find ways of getting
along without marginal information when the cost is excessive. When you see
a monthly report that looks like the Sunday edition of the New York Times it
is a safe bet that the cost of producing it is excessive and that much of the
information is not used.
I once saw a monthly report of about 150 pages. It included such material as some 50 pages of trial balances of the general ledger and subsidiary
ledgers, about 10 pages of detailed transcript of data from the property appropriation ledger, and so on. Certain of the schedules were prepared for one
official who said he never used them but only filed them. It appeared
that the official who had originally asked for the report had not needed it in
S E P T E M B E R , 1954
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years but, instead of having it discontinued, he directed that it be sent to the
other man, who simply filed it.
These "appendix" type reports are met frequently. Surgery is indicated. An
elaborate and extensive monthly report is almost prima facie evidence that excessive information is being presented and that excessive clerical cost is involved
in maintaining the related records and preparing the reports. Every copy of
every report costs money to prepare, to handle, and to file. If you are sending
copies of reports to individuals who do not need them, save your money.
In planning the form and content of reports, consideration should be given to
such devices as comparisons with previous experience, with budget forecasts,
with industry -wide indices, and with data published by trade associations. The
reports should also mention weaknesses in internal accounting control which
exist in the company's procedures, departures from prescribed procedures which
have occurred during the period, and the results of investigations of these items.
Management cannot be expected to know of these weaknesses and departures
unless they are reported to them. The accountant should always bear in mind
that management reports are an important link in the chain of internal accounting control for disclosing and possibly preventing irregularities of every kind.
It was said earlier in this article that reports are among the principal tools
used by management. I have attempted to review briefly the nature and content of reports, and the manner of their preparation and presentation so that
they may serve effectively to help management in its functions of operating the
business at a profit, eliminating inefficiences, and safeguarding the company's
assets. These are no slight tasks. They involve a whole range of functions
requiring the best information available. The accountant usually has it available in sufficient quantity. He should make it available, more particularly, on
a quality basis. For this, he must combine business acumen with accounting skill.

10
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What Is Needed to Establish
Reproduction Cost New?
by RALPH L. BERRY
Publicity Director, American Appraisal Company, Milwaukee, Wisconsin

Directed primarily to the advantages of the inventory method of
appraisal for insurance purposes, the present article, which takes its
point of departure from a paper which appeared in the May issue of
the N . A . C. A . Bul l et i n, gives clear and reasoned expression to a viewpoint which regards original or book cost and published price trends
as defective media for obtaining reproduction cost of physical property
for any purpose.

on actual cash value of fixed assets appeared in
Bulletin, ( "Determining Cost of Reproduction New" by Arthur J. Benjamin). The author presents a simple formula through which any property owner with a record of original costs and a
suitable table of price fluctuation percentages may presumably compute the present "cost of reproduction new, less depreciation," which is generally considered
as synonomous with "actual cash value" referred to in the standard fire insurance policy. If the original cost of a building is not available, he uses a publicized table of cubic foot costs for buildings of various types. The method
described undoubtedly serves a useful purpose in the absence of better evidence
for adjusting the overall insurance coverage but the weaknesses inherent in it
seem to me to be numerous and I think the margin of error in its application
may be great.
N INT ERESTI NG TREATISE

A the May 1954 issue of the N.A.C.A.

Substantial Losses Pose Questions of Substance
The system which Mr. Benjamin has outlined is appealing because of its
simplicity and it may serve a useful purpose in determining how much insurance to buy, which, in turn, determines how many dollars in premiums shall be
spent. However, the purpose of insurance is not the privilege of paying premiums but rather the collection of adequate indemnification in the event of a
loss. So long as there is no loss, any method of estimating insurable values is
good enough, provided it does not involve a waste of premiums in purchasing;
excess coverage on which the policyholder cannot hope to recover.
But what happens in the event of a loss? I am not referring here to minor
losses which may be quickly adjusted on the basis of the cost of repairs. Thus,
a blaze which destroys a small section of a roof or a single machine presents no
SEP TE MB ER , 19 54
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great problem. I am referring rather to those losses which involve the destruction of a substantial portion of the property, where the visible evidence of value
is destroyed and the amount of loss is great. It is under those circumstances that
the settlement of loss section of the insurance policy is invoked. This clause
stipulates that: "The insured shall . . . furnish a complete inventory of the
destroyed, damaged and undamaged property showing in detail quantities,
costs, actual cash value and amount of loss claimed
and
shall render
...
...
a proof of loss
stating
the actual cash value of each item thereof
...
...
and the amount of loss thereto
and if required, verified plans and speci...
fications of any buildings, fixtures or machinery destroyed or damaged."
Note particularly the words "showing in detail quantities, costs, actual cash
value." Obviously any square foot or cubic foot estimate of value does not fulfill this requirement. Nor does a total original cost trended to date. The adjuster
is interested in such details as the number and kind of brick in the walls, the
type of mortar and the thickness of joint, the number, size, and type of windows
and doors, etc., so that he can establish or check the current cost of reproduction. For the same reason, he will certainly want to know the make, type, capacity, and lift of the elevator and the specifications of the cage and doors.
Serviceability of Cubic Foot and Square Foot Estimates
The cubic foot method of estimating the reproduction cost of buildings may
serve a purpose where a rough approximation is desired but it can never be accurate, because of the many variables involved in the construction of different
buildings. I have never heard of any contractor who would use this method
for purposes of submitting a bid on any substantial project. Under such circumstances, the contractor, working from plans and specifications, will draw off a
bill of quantities and apply unit costs and indirect costs and overhead and profit
to arrive at his bid. A comparison of costs of two buildings of similar types will
reveal the fact that the cost per cubic foot may vary by thirty per cent or forty
per cent depending upon the size, shape, thickness of walls, character of foundation, quality of floors and interior finish, and the nature of plumbing, heating,
and lighting among many other factors.
To be specific, shape alone will affect the cost per cubic foot. If we have
two buildings exactly comparable in every respect, except that one is 100 feet
square and the other is 50 by 200 feet, both buildings will have the same cubical
content but they will not cost the same. The square building has 400 lineal
feet of walls, whereas the rectangular building has 500 feet of walls. Obviously,
this factor alone will result in a substantial variation in costs. If we carry this
12
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illustration further to include L- shaped buildings and U- shaped buildings and
others of irregular shapes, further variations in cost will be observed.
The matter of story heights will also affect the cost per cubic foot. Thus, a
one -story building with a flat roof 50 feet wide and 100 feet long, with a story
height of 15 feet, will contain 75,000 cubic feet. If we increase the story height
to 18 feet, we increase the cubical content to 90,000 cubic feet or 20 per cent.
Does this mean that the cost of the building is increased by 20 per cent? Obi ously not, for we are assuming that both buildings have identical roof, floor
and foundation. The cost of the building will not increase in the same proportion as the nominal increase in height.
The location will likewise affect the cost per cubic foot. The cost of a buildin Passaic, New Jersey, is not likely to be the same as the cost of an identical building in Des Moines, Iowa, because of differences in material prices,
freight rates, and wages in the building trades. There may also be differences
in labor efficiency and in the prevailing contractors' overhead and profit in the
two cities.
The foregoing are a few of the obvious factors which result in cost variations
among buildings of equal cubage. There are many others. No matter how
refined the table of cubic foot costs may be, it can hardly encompass all of the
many variables, including quality of materials used and quality of workmanship.
It is conceded that the approach which Mr. Benjamin uses provides numerous
corrective factors to cover structural deviations including perimeter of walls and
height of building, saw -tooth roof construction, and many others. An honest
attempt has clearly been made to correct for many of the possible variations in
construction. I am not attempting here either to prove or disprove the accuracy
of the cubic foot or square foot units of cost set forth in the basic tables or the
accuracy of the corrections for structural deviations which are recommended. It
would be a formidable task indeed for a third party to undertake.
I think it is apparent, however, that there are numerous possibilitiesfor error
in any such system which establishes a cubic foot cost as of a basic date, with
numerous adjustments for deviations and as trended to the present time. The
possibilities of error are amplified when such a system is placed in the hands of
one not thoroughly versed in such matters who might overlook certain important deviations. When challenged, as any appraisal may be in the event of a
serious loss, the appraisal results would have to be explained and supported by
detailed facts and figures. It is not likely that they would then be accepted on
the strength of authority and reputation alone. It is under those circumstances,
when substantial values are in dispute, that contrary opinions of cubic foot costs
may be obtained from sources qualified to express an opinion.
SE PT EM BE R, 1 95 4
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Now Reliable Is Original Cost?
Great reliance on the accuracy of original costs trended to date, is indicated
in the text of Mr. Benjamin's article. In fact, he prefers that method to all
others, stating that "original construction costs are, quite understandably, the
most accurate, since, if proper cost indices are used ..., there is practically no
margin for error."
This statement may sound entirely plausible, particularly so to accountants
who are inclined to look upon original costs as something provable, even inviolate. To me it is not plausible. We are not here dealing with accounting procedures the object of which is to record invested capital. We are concerned
rather with the problem of estimating as accurately as possible the current cost
of reproduction for insurance purposes. The distinction should be kept clearly
in mind, for cost and cost of reproduction are not necessarily synonomous, as I
shall attempt to demonstrate further on.
Whenever we apply a trend to a base to arrive at a mathematical result, we
are obviously confronted with two hazards: first, possible errors in the base and,
second, possible errors in the trend. Either may have serious effects upon our
conclusion. While such errors may be compensating, they are quite as likely to
be cumulative. Thus, if we apply a trend of 300 per cent to a base of 100, our
result is $300. If the correct base is 10 per cent greater, or $110, and the correct
trend is 10 per cent greater, or 330 per cent, the correct result is $363. Our
initial calculation is low by 18 per cent.
What are the possibilities of error in these two factors? Let us consider the
element of original cost first. This raises the question as to what is meant by
"original cost." Presumably, in the article in question, it means what the
original owner paid for the building. Let us assume that, in a given situation,
the owner let the contract on a competitive bid basis. When the bids were
opened, he found that they ranged from $900,000 to $1,250,000. Such a range
is not unusual. Perhaps he awarded the contract to the lowest bidder, who completed the building and went into bankruptcy. Was $900,000 the real cost of
the building? If we could analyze the contractors' costs and add the prevailing
normal margin of profit, we might find that the true cost —the normal cost of
reproduction —was actually $1,200,000, but the cost recorded on the books of
the owner is $900,000. For calculating the current cost of reproduction, we
have an error in our base of 33/ per cent.
Then, as I have pointed out, there is the trend to complicate matters. Time
marches on. The world war and post -war inflation has struck home. The building owner applies a trend of 300 per cent to his base and arrives at a current
14
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cost of reproduction of $2,700,000. But actually the costs of his particular
building have risen by 275 per cent. The current cost of reproduction is 375
per cent of $1,200,000 or $4,500,000. The resulting error is $1,800,000 and
the estimated cost is 40 per cent below the true cost of reproduction.
Now let us assume that another building was constructed on a cost plus basis,
rather than on a fixed contract price. The contractor's 'bills were audited,
approved, paid, and recorded on the books in the total amount of $500,000.
Long after the building is completed, the cost figure is taken from the records
and a trend of 300 per cent applied to determine the current normal cost of
reproduction of $1,500,000. According to original cost adherents, there can
be no appreciable factor of error. However, after a lapse of years, there may
be many significant factors which influenced the original cost and have been
lost sight of. Thus the recorded cost of the building may have included substantial costs for filling and grading the site, for underground sewerage and
gas and water mains, for landscaping the grounds. Because these expenditures
were all incurred in connection with the construction of the building, they were
charged to the building account. But we are now concerned with establishing
the current cost of reproducing the building after a fire and the costs of these
items should be eliminated from the base. The adjuster is interested only in the
cost of reproducing the structure itself.
Moreover, the original cost may have reflected unusual conditions which do
not represent normal replacement costs. Thus, the building may have been constructed to meet an emergency in which cost became secondary in importance
to time, resulting in large payments for overtime and premiums for materials
in the black or gray market. For these reasons alone the original cost of the
building may have been twenty per cent above normal. If we trend that cost
to the present time, we are magnifying the error. Or, it may well be that the
normal cost of the building itself at the time of construction was $400,000
rather than $500,000, an error of $100,000. If we apply the trend of 300 per
cent to the correct base we arrive at a current cost of reproduction of $1,200,000.
There was an error in our original estimate of $300,000.
If by "original" cost we mean "book" cost, there is ample room for error.
Additions do not always find their way into capital accounts. In an investigation of one manufacturing plant, it was found that assets of some $600,000 of
insurable value had never been capitalized. Also, it is rare indeed that all items
demolished, scrapped, or sold are cleared from the accounts. I have found that
the accuracy of recorded costs is certainly open to challenge. When we lean
on the unverified accounting property records to establish insurable value, we
SE PT E MB ER , 1 93 4
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are leaning on a weak reed. How many assets lie buried in the expense accounts?
How many assets were acquired at premium prices? How many at bargain
prices? The accounting records do not usually provide the answers to these
pertinent questions. And, if the books do not supply the answers, where shall
we look for the true costs?
How Reliable Are Price Trends?
The second hazard in the trending of costs is the accuracy of the price trends
themselves. There are a number of widely publicized construction price trends
and there is a marked disagreement among them, which is readily understandable when we consider how they are compiled. They fall generally into two
classes:
1. Those based on the component elements
making up a specific structure or several
structures,

2. Those based on a synthetic grouping of
important building items and labor rates,
such as a given quantity of bricks,
cement, steel, lumber, and common labor.

Some of the indices reflect the efficiency of labor while others reflect merely
the increase in hourly rates. Thus, if a bricklayer's wages have increased over
a period of years from $1.25 per hour to $3.75 per hour, there has been an
increase of two hundred per cent. But this may tell only a part of the story.
Suppose that when the bricklayer received $1.25 per hour, he laid 1200 brick
per day but that, when he received $3.75 per hour, he laid only 400 brick per
day. The cost of laying a thousand brick has gone up not 200 per cent but 800
per cent.
There are other difficulties inherent in the preparation of construction cost
trends, for which it is difficult to compensate. One of these involves the change
in construction methods. A concrete frame building was constructed in 1910.
The excavation was largely done with hand labor and with horses and scrapers.
Today this would be done more quickly with modern power- driven excavating
machinery. Then the cement, sand, and gravel were hauled to the site in horse
drawn vehicles, mixed by hand, and hauled up ramps in wheelbarrows. Today
they would probably be mixed at a special plant constructed for the purpose or
at a plant distant from the scene of construction and hauled to the site in motor
trucks. The economies of these operations are tremendous, but how can they be
reflected in a price trend? And of what significance is the actual cost of the
building in 1910?
The development of a satisfactory price trend for building construction presents many problems, but the development of a price trend for machinery and
equipment in a given industry is even more frustrating. There are a few such
16
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trends published, but they are open to question by those who have seriously
studied the subject. If we attempt to develop a price trend over a space of
years for a simple category of machine tools, such as milling machines, we nun
into difficulties due to repeated improvements in design and change of models.
A milling machine built in 1935 bears scant resemblance to a similar machine
built in 1954. They are not comparable. How then can we develop a trend
for milling machines?
If we try to develop a trend encompassing all of the many types of machines
and equipment, such as piping, wiring, warehouse trucks, and tote boxes in a
machine shop, we find that the trends in prices of the many different categories
of equipment do not follow any definite pattern. Obviously, the proportions of
those categories of equipment will vary widely in different plants. How then
can we develop a trend for equipment prices in any industry which can be universally applied to all plants in that industry? Few who have studied the problem have had the temerity to undertake it.
My own conclusion, after many years of experience in this field, is that we
cannot rely on the accuracy of the recorded original costs and that the use of
general price trends may provide a false sense of security but be highly misleading. The use of original costs, price trends, and cubic foot units of prices
are only a crutch which, by mere coincidence, would result in a reasonably accurate estimate of current cost of reproduction. If challenged, such estimates cannot be supported. In the event of a serious loss, they may fail utterly.
Obtaining the Facts of Depreciation
The article by Mr. Benjamin discusses briefly the various accounting concepts
of depreciation and elects the straight -line method, the chief merit of which is
its simplicity. I have no quarrel with straight -line depreciation based on an
analysis of normal useful lives, for accounting purposes. It provides a simple
and logical method of spreading the costs of the depreciable assets over the
accounting periods. But there is nothing particularly scientific about it. It is
purely an accounting expedient and is not designed to reflect the actual physical
condition or obsolescence of the assets at any given time.
Depreciation is a fact and not a theory. It may best be measured by observation and study of the condition, utility, and obsolescence of the various property units. Depreciation does not follow a straight line. It may be retarded by
careful maintenance or accelerated through the lack of maintenance. Depreciation of a machine may 'be accelerated by overtime operations, lack of maintenance, and abuse. For these reasons, among others, depreciation cannot be measSE PT E MB ER , 1 95 4
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ured by the mere passage of time. Age alone is not the chief contributing factor.
A machine running constantly on the production line will wear out faster than
an identical machine subject to only occasional use in the maintenance shop.
The condition and accrued depreciation of a building may best be weighed
and judged by an inspection of its component parts —the masonry walls, the
floors, the roof, the doors and windows. To the trained observer they tell their
own story of neglect and deterioration, or the contrary, far more convincingly
than can any theoretical mathematical formula.
Excluding Value of the Uninsured Portion of the Property
In the preparation of a valuation report for insurance purposes, it is important that the uninsured portions of the property be clearly defined and segregated from the insured portion. This requires a careful study of the insurance
form covering the property. Among the exclusions which may be stipulated in
the policy are such items as excavation, footings and foundations below the
under- surface of the basement floor, architects' and engineers' fees, etc. The
exclusions may vary. I have known of building policies not carrying any
exclusions.
The value of the exclusions will vary widely with soil conditions. If buildings are erected on solid rock, the excavation may be costly but the footings may
be relatively small. However, if the building is erected on sand, the foundation costs may be very great. Obviously no rule of thumb method of estimating
the uninsured items will fit all of these varied conditions. If the original cost
premise is used, it is seldom possible to segregate the uninsured portions with
any degree of accuracy.
Where Is Demarcation Between Buildings and Contents?
The insurance policy stipulates what items are insured under the building
rate and what items are insured under the higher contents rate.' The line of
demarcation does not always agree with accounting concepts of building costs
and machinery and equipment costs. Fixed equipment which is insured with
the buildings, is often carried in the machinery and equipment account. Here
again the property accounts may be misleading.
The Appraisal Method of Establishing Value
Value is an elusive thing and I grant that it may never be measured with
scientific precision. There will always be a borderline area where there may be
is
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room for honest differences of opinion among experts. There are, however,
areas in which there need be no disagreement. The logical starting point is a
physical inventory of the property, prepared not from the records but from an
inspection of the property itself. This is the basis upon which to predicate
value and there need be no differences of opinion on this point. The inventory
should be made in such detail that each item of property will be fully described,
to permit the current cost of reproduction to be ascertained at any time. In the
case of composite units, such as a building, the quantities, kinds, and grades of
materials used should be shown, so that unit prices may be applied. In disputed
cases, it is customary for the appraisers for the contending parties to agree on
the property inventory.
The development of unit costs requires careful research. However, the prices
of brick, steel, lumber, cement, and all of the other basic materials entering
into the construction of a building are scarcely a matter of opinion or conjecture. The current market prices for materials may be established. So, too, with
the prevailing wages paid in the various building trades. The price of a
machine may be obtained either from published catalogs and price lists or by
direct quotations from the manufacturer. Freight rates are a matter of record.
Thus far we are on solid ground. Hauling charges, installation costs, and
erection costs may entail some element of judgment and the use of carefully
developed formulae for estimating such items as the price of 1000 common
brick laid up in a twelve inch wall with lime and cement mortar and with one half inch struck joints. Such elements as compensation insurance and contractors' overhead and profit may be estimated with reasonable accuracy.
Detailed estimates of accrued depreciation, based upon actual inspection and
supported by notations as to age, observed condition, obsolescence, and efficiency
command respect when established by experienced engineers. This method provides far better evidence of accrued depreciation as an element in measuring
valuue than does any theoretical method. To the trained observer, the property
speaks for itself as to its condition and utility.
The time and cost involved in the preparation of such a detailed property
inventory, priced and depreciated in detail, is naturally greater than that involved in a trending of recorded costs or the application of cubic foot or square
foot units of cost, but the cost is by no means prohibitive. On a property of
substantial size, it will usually run but a fraction of one per cent of the cost of
reproduction new. Once the basic record has been prepared, it is a relatively
simple and inexpensive matter to carry it forward from year to year.
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Making Standard Costs Acceptable to the Shop
by THOMAS S. DUDICK
Budget and Standards Coordinator, Parts Division, Sylvania Electric Products, Inc., Warren, Penn.

Consultation is the watchword of this article and modification of
procedure is the means used in the program for setting standards and
reporting variances exemplified through selective discussion of certain
of its phases. An assumption is that shop personnel has a natural
cost - mindedness and welcomes sound reports on performance. The
background is that of a lighting fixture plant.

is being installed, there is often a great
temptation to construct it upon analysis of accounting records, without
sufficient reference to the opinions and suggestions of the production personnel
whose activity is to be measured by the standards. However, if the installation
is permitted to take the form of a statistical analysis job without sufficient review
of current production problems and the seeking out of suggestions of the production people, the resulting cost system may well be discredited by variances
which will be continually regarded as irrelevant, perhaps on logical grounds, by
those whose activity is being measured.

W

HEN A STANDARD COST SYSTEM

"Going It Alone" A Doubtful Plan
Some accountants will point out that production people are usually very busy
with manufacturing problems and that it is difficult to interest them in a discussion of accounting technicalities. Perhaps the more significant truth is that
the accountant is likely to make a point of these technicalities without first
obtaining basic training in the manufacturing process. In too many cases, the
accountant does not have sufficient knowledge of the manufacturing cycle. He
may know, for example, that he processes invoices for hydrogen, nitrogen, and
ammonia, but he may be entirely at a loss as to how these items enter into the
manufacturing process and why. He may issue daily, weekly, and monthly
reports on spoilage, but he may be entirely unaware of the major causes of
spoilage and what steps the factory is taking to correct the situation. Certainly,
for example, the setting of standards based on historical averages, without
checking as to the plans which management has in mind for changing the
process or materials, can lead to erroneous variances.
Production people frequently develop an uncanny "feel" for costs. Many of
them seem to know intuitively whether the department is operating at a profit
20

N.A.C.A. BULLETIN

or a loss. In fact they can often pinpoint the relative profitability of the different product types through simple rule -of -thumb guides developed over the
years. This type of individual and the accountant can be of great assistance to
each other. In some instances (as this article will make evident), it may be
found that the operating men will make requests for deviations or refinements
in the method of presenting variances. When the proposals are sound, even
though they represent a refinement stage which would normally come only after
the basic system has been in operation for a year or two, it might be well to incorporate the refinements into the system at the time of the initial installation.
In the standard cost installation furnishing background for this paper, production personnel was contacted in connection with every phase of the program.
The shop foremen were contacted as to their views on material and labor standards. The purchasing department was asked about material price standards.
Various department heads were asked their opinions on determination of variable and fixed costs. The industrial engineer suggested a different approach to
determination of cost centers than was originally proposed. For purposes of
illustrating how the various production personnel were party to the installation,
let us assume that the subject company is a fluorescent lighting fixture manufacturer. This product was chosen because manufacture of lighting fixtures is
relatively easy to visualize, inasmuch as the process involves three general steps,
which are:
I. Stamping out the metal parts in the
metal press shop.

2. Spray painting the metal parts.
3. Assembling and packing the fixture.

The Press Shop Foreman's Case on Variance Presentation
Preliminary material standards in the metal shop were set up in somewhat
the following manner, the basic source of information being the bill of materials issued by the engineering department.
Standard Material Cost Per 100 Reflectors
1430 lbs, of steel at standard price of $.10
$143
1.0% allowance for blanking scrap and
1.1% allowance for spoilage
3
Total standard material cost

$146

The starting point for determination of labor standards would be the industrial engineering department's time study data. The data was based on a normal operator, with the customary allowances for fatigue, rest periods, and personal. Full attainment of such standards would be impossible unless:
SE PT EM BE R, 1 95 4
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I. All operators were normal operators.
2. There was no downtime of presses for
repair and replacement of dies.

3. There were no change -overs from one
type to another.

Since such a condition is more of an ideal than an actuality, a further allowance would be made, just as was done in allowing for blanking scrap and spoilage in the setting of material standards, in order to arrive at attainable labor
standards:
Standard Labor Cost Per 100 Reflectors
4 hours @a $1.25
$5
Allowances for downtime
I
Total standard labor cost

$6

The metal shop foreman, in reviewing the proposed standards, expressed dissatisfaction with them on the score that they did not provide for disclosing
conditions properly. He pointed out that the period during which the standards would take effect was a period of unusually high business activity with the
accompanying material as well as labor shortages. He added that, because of
management's desire for attainment of higher production levels, it was necessary to run equipment on a three -shift basis, with little time for preventive
maintenance. Therefore, a certain additional allowance must, in all fairness, be
made for excessive usage of material due to machine inefficiency.
He contended that an additional allowance must be made because a good
deal of the material being purchased is not within specifications. He also
pointed out that an unusually rapid turnover of personnel had become a normal condition, because of a greater amount of undesirable second and third
shift work. Therefore, a certain additional amount of material waste should
be allowed in the standards. Then, too, because of the push for production,
certain critical coating operations must be carried on in poor weather without
the benefit of air conditioning, because production could not be interrupted
long enough to put air conditioning in.
Similar arguments were advanced with respect to labor standards. It was
pointed out by the foreman that standard labor allowances, as proposed, would
be insufficient because the material lost through machine failure, through use
of substandard material, through coating losses in poor weather —all likewise
represented labor losses which must be made up. To clinch his case, the foreman added that he receives no credit for reduction of cost due to operating at
abnormally high volume but is expected to take all the penalties of that situation.
The metal shop foreman admitted that the points cited represented conditions which should be measured by variances. His argument was that the man22
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ner of presentation should give the full story. Under the conventional method,
the manufacturing cost variance would be calculated along the following lilies:
Actual manufacturing cost per 100
Standard manufacturing cost per 100
Unfavorable operating variance

$196
170
($26 )

The foreman explained that approximately eight per cent more blanking
scrap results because of the necessity of using sheets which are wider than the
standard widths called for in the specifications. It would follow that more labor
(let us assume eight per cent more) would be consumed through the necessity
of the operator selecting sheets closest to the size requirements for the part
being fabricated. Approximately two per cent additional variance in material
and labor will be incurred because of machine failure and inefficient labor due
to more rapid turnover. These unavoidable variances will amount to approximately $17 per 100 parts, leaving $9 as the amount due to inefficiencies for
which the foreman feels he can justifiably be held accountable.
He objected to being held accountable for the portion of the variance about
which he was not able to do anything. Because, during normal periods, this
variance would not exist, he contended that this type of variation in cost should
be highlighted separately, so that it might be appraised in the light of economic conditions. The foreman did agree that there was some value in being
able to identify the portion of the variance due to this additional scrap, in order
that consideration might be given to such alternatives as rolling steel from
ingots instead of buying in sheet form. The foreman's proposed method for
calculating the variance was as follows:
Operating Variance per 100 Parts Based on Revised Standards
Standard manufacturing cosf— Present standards
8% allowance for non - standard material
2% allowance for machines and labor inefficiency due to non - standard
material

$170
$14
3

17*
$187

Actual manufacturing cost

196

Unfavorable operating variance

$ 9

Along with the changes made in calculation of standards, it would be necessary to alter the basis used for computing the departmental efficiency reports,
as well as the presentation of variances on the profit and loss statement. Using
* For simplicity of calculations, it was assumed that the additional
applied equally to material, labor, and overhead.
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the standards, before the special allowance proposed, the departmental efficiency
report for the metal shop would read as follows:
Metal Shop Efficiency Report
Actual
cost

Standard
cost

Operating
variance

Efficiency

$196

$170

($26)

85%

Based on the revised standards the report would take on the following form:
Metal Shop Efficiency Report
Actual
cost

Standard
cost

Operating
variance

%
Efficiency

$196

$187

($9)

95%

Although the revised efficiency report would show only the portion of the
operating variance controllable by the metal shop foreman, it was thought well
to show the uncontrollable portion as a separate figure in profit and loss so that
a continuous effort would be exerted to find a solution to some of the problems presented by the influences causing this variance. The question resolved
itself into a change of presentation. The conventional variance schedule would
be made up as follows:
Operating variances
Purchase variances
Volume variance

($26)
xxx
xxx

The revised presentation would be:
Operating variances
due to current economic conditions
controllable in the factory
Purchase variance
Volume variance

($17)
($ 9)
xxx
xxx

The paint shop foreman and the assembly foreman felt that the method of
calculating variances would be satisfactory without revision, as far as their
departments were concerned, because the outside influences of economic conditions did not affect their efficiencies as in the case of a basic fabrication operation.
Satisfying the Purchasing Supervisor on Price Variances
It was noted that frequent changes in prices made it difficult to set material
price standards. In view of this comment it was decided to call on the pur24

N.A.C.A. BULLETIN

chasing department, to obtain its views. The purchasing supervisor had this to
say about the setting of material price standards:
"I usually find that accounting people will set material price standards on an equitable
basis but, when it comes to transportation charges (which are larger than most indirect
material costs), they do not set the standards in a way which would show the purchasing
department's activity in its true light. The accounting department figures this item on the
basis of economical carload lot and trailer load purchases. Current production factors are
such as it is impossible to ship on the most economical basis, particularly steel, which is
being sold on an allocation basis.
"For example, last month I purchased a lot of steel which had to be transported by
special truck. Then, there were the screws which had to be shipped by air express, in
order not to hold up production. These extra costs, due to uneconomical methods in
transporting material, should not be charged against the purchasing department because, in each case, the material requisitions represented emergencies which were not
the fault of the purchasing department. If they are charged to the purchasing department, management looks at the size of the purchase price variance and cannot
help but wonder why the purchasing department does not get on the ball.
"I would rather see the purchase variance broken down into two parts, one showing
true honest -to- goodness variances which are due to paying higher than standard
prices and the other showing variances due to requests for last minute ordering,
making it necessary to move material by special messenger and air express."

Upon completion of discussion, the suggestion was made that purchase variances be broken down in somewhat the same manner as the operating variance
revision already illustrated:
Purchase price variance for payment of premium prices for moving material
Variance due to paying above or below standard price

xxx
xxx

Consultation with the purchasing supervisor completed the phase of the work
which had to do with calculation and presentation of variances. The continents
and desires of operating people had resulted in a number of unanticipated
proposals. The decision was made to put all the proposed changes into effect,
even though a greater amount of clerical effort would be required. It was felt
that a maximum amount of attention would be paid to the variances because the
production people would feel that they had a part in planning the system.

The Plant Engineer Points the Way to Better Cost Classification
Although formal presentation of variances in connection with the periodic
statements was new to the company, variable budgets for control of overhead
were not new. These had been in use for a number of years. However, it was
felt that the method of development of variable budgets and application of the
underlying formula was too complicated and that a simpler system must be
found. Under existing procedures, the scatter chart method was being used.
This involved making up voluminous graphs for each item of expense for each
SE PT EM BE R, 1 95 4
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department. Frequently, upon completion of a graph, it was found that the
scales were not correctly selected. As a result, the information was replotted
time and again, until the points began to take on a definite pattern. Other
methods had been tried but these, too, proved burdensome.
One day, in discussion, the plant engineer happened to question the formula
which had been set for the behaviour of one of the expenses in his department.
To answer his question, it was necessary to explain how the scatter charts were
used to correlate expenses with volume. The plant engineer interrupted the
explanation with the comment: "Why do you fellows mix the fixed and variable costs together and then spend hours of valuable time unscrambling them?
Any time I make up a requisition to buy anything, I can code it for you so you
will know whether the expense is variable or fixed."
This spot - lighted the weakness of the present system. The chart of accounts
was not set up on the variable -fixed segregation principle. Therefore, some
interim measure had to be set up. No doubt, the wider acceptance of direct
costing principles will result in establishment of charts of accounts which will
give effect to a separation of fixed and variable overhead at the time the expenses
are coded prior to payment of the invoices. This would obviate the need for
many of the semivariable expense classifications, the degree of variability of
which must be determined by analysis.
As an interim measure, in putting the plant engineer's suggestion into effect,
a tabulation of the sixty -five items of overhead revealed that forty of them
amounted to 7 per cent of the dollar total. When these forty were reviewed,
it was found that some of the items —such as postage, stationery, tuition payments, subscriptions to industry publications, and laboratory supplies —could be
considered entirely fixed, because fluctuations in these accounts in the past were
quite erratic and seemed to have little correlation with volume. Such items as
manufacturing gas, safety supplies, solvents, and truck expense were considered
entirely variable in the production centers and entirely fixed in the service
departments. With forty small items thus disposed of, the remaining accounts
were analyzed in greater detail.
The largest of these twenty -five accounts was indirect labor. Analysis of
payroll distributions indicated a large fluctuation in stockhandlers, material
handlers, and inspector. Since these people were all hourly workers and since
the fluctuations had close correlation with volume of business, the decision was
made to consider all hourly personnel in variable expense, except for the group
charged to building maintenance. The compensation of salaried people was
then considered as fixed. It was recognized that a few would be let go when
26
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production dropped, but that this variability was compensated for by
fixity in the hourly payroll. Correspondingly, in the case of payroll deductions,
the portion applicable to hourly labor (except building maintenance) was considered variable and the remainder fixed.
Building maintenance proved to be the next largest overhead item. Because
it is necessary, regardless of level of activity, there was little question, as pointed
out by the plant engineer, that this expense should be considered fixed. The
same applied to depreciation on equipment. Maintenance supplies for equipment was also analyzed. The plant engineer classified as variable such items
as: bearings, feed mechanisms, greases, and lubricants. In the fixed category,
he listed heating elements (these were replaced periodically regardless of volume), and replacement parts for ovens which must be rebuilt periodically.
Among the other accounts analyzed were telephone bills to determine the
portion applicable to rental of equipment and the portion applicable to toll
calls. The former was considered fixed and the latter variable.
Industrial Engineer and Shop Foreman Aid in Setting Cost Centers
The setting of overhead costs by cost centers to arrive at a budget formula
for each expense rate which will develop significant variances only is a natural
by- product desired of the variable budget. However, before cost centers can be
established, it is necessary to determine the product differences which must be
reflected in the costs. Material and labor do not offer any problems in this
respect because the bills of materials and the time studies are very sensitive to
differences in product types. Overhead presents a problem because it is not as
clearcut as material and labor. However, this problem goes back to the matter
of labor if, as in this case, it is to be used as a distribution base.
The industrial engineer was consulted and pointed out that two fixtures
might require exactly the same amount of labor in the metal press shop and
paint shop but, because one of these may have four lamps while the other has
only two, the four lamp fixtures will require more assembly labor because of
the additional wiring. Also, bathroom fixtures with an outlet for plugging in
an electric shaver will require more wiring than a similar fixture not having
such an outlet. It was also pointed out that the addition of a louvre means
more metal shop work and more paint shop work. If, in addition to the louvre,
the fixture is suspended from the ceiling as contrasted to one attached flush to
the ceiling, it means still more labor in the metal press shop because it is necessary to cut and thread the pipes used for suspension. This raised the question
as to whether pipe cutting and threading would take the metal press shop overS E P T E M B E R , 1954
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0
2
0
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0
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3
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0
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F i x t ur e A
F i xt ure B

-

Is Us e d

$1 09 8 (3 x $36 6)
732 (2 x $3 66 )

EXHIBIT 1

head rate or one of its own which would be based on a substantially smaller
amount of depreciation, maintenance, and set -up labor.
The industrial engineer suggested an overall look at the entire manufacturing
cycle beginning with assembly and working to the conclusion of the cycle. Assembly, he pointed out, is primarily a bench operation which involves a relatively small amount of overhead in proportion to direct labor. The largest
items of cost would be the rent equivalent for space occupied, salaries of the
assembly foremen and line leaders, and payroll fringe expenses with the overhead rate for assembling one fixture no greater than for another. It was agreed
that only one cost center would be needed for the assembly department.
Because the paint shop is mechanized so that practically every fixture part is
placed on an automatic conveyor which carries it past the spray nozzles and
through the baking ovens, the industrial engineer felt that here, as in the case
of the assembly department, one overhead rate would take care of all types of
fixtures.
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When the situation of the metal press shop was reviewed, the foreman was
brought into the discussion. It was suggested that some fixtures are processed
on heavier presses requiring a high overhead rate because of more depreciation,
more floor space, higher material handling costs and more maintenance. On
the other hand, it was also suggested that a good deal of metal work is done on
machines requiring a relatively small amount of overhead. An example of such
equipment would be welders, shears, pipe threaders, pipe cutters and small
bench presses.
In an effort to arrive at some logical grouping for cost center determination,
the industrial engineer and press shop foreman listed all the equipment in the
department. The analysis revealed the existence of three general groups:
I. Heavy presses
2. Light and medium presses

3. Miscellaneous equipment

The next step was to determine, through a test calculation of the overhead rate
of each of the three groups, whether there was sufficient difference to warrant
creating three centers. The analysis, which was made for certain principal costs
only, is set forth in the upper table in Exhibit 1.
It may be noted that the depreciation on the heavy presses is approximately
three times as large per operator as it is for the light and medium presses. Maintenance and rent equivalent are more than twice as large per operator for the
heavy presses than in the light and medium group. Pursuing further the analysis of overhead by the three cost centers it will also be noted, by reference to
the lower portion of the exhibit how costs would differ depending on whether
we costed on the basis of recognizing three cost centers in the metal shop as
opposed to using the metal shop as a single cost center. Hence, it was decided
that costing under the three - center method would permit a more equitable distribution of overhead.
The Practical Approach to Standard Costs
The purpose of a standard cost installation is to institute control through
the medium of variances. The production people over whose activities the control is exercised are naturally interested in the method followed in setting standards. In their keen interest in making certain that the problems of manufacture are given proper weight, they can be of as great assistance to the accountant as he can be to them. This is true because a standard cost system has to be
developed. It is seldom completely satisfactory in the early years of operation.
However, the closer the accountant works with the production people, the
SE PT EM BE R, 1 95 4
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greater the assurance he will have that the system will embody the best company thinking. At the same time, the people consulted will accept the system
because they will feel that they have had a part in devising it. In short, the
practical approach to standard costs is the production approach.

THE COST CLIMATE
"Men in the professional ranks such as industrial accountants know that efficient low -cost
fully nurtured day -to -day, rather than the result of an annual shot in tho

arm

operations are the result of a cost consciousness throughout the organization which is caresupported by

a year of wishful thinking.
"They are beginning to realize that people, not buildings and machines. are still the prime
industrial factor and consequently, have the largest stake in any company's health. Many
managements succeed in getting the right cost tools to work with but have far less success
in creating the atmosphere for the successful use of these tools in reducing costs. Getting
a time study is easy; to develop the policy and solve the organizational problems of applying a time study is not easy. Those of you who have dealt directly with unions will readily
appreciate that any ill- conceived plans, arbitrary measurement techniques, or amateur applications of fundamentally sound plans must fail. Such conditions lead only to labor strife,
management discontent, and fluctuating high costs."
From "The Use of Standards in Conjunction W ith
Internal Auditing," Douglas M. Anderson, The
Internal Auditor, June 1954.
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What We Use Our Computer For
by FRED E. WELSH
Assistant Controller in Charge of Cost and Sales Accounting, United States Gypsum Co., Chicago, Ill.

There is more than theory or situation appraisal in this article. There
is narrated one company's practice in u.re of an electronic computer,
which has already required a machine with larger capacity than the
first one purchased. A number of applications each in the sales and
cost areas of accounting are described, as well as several for which
the company is preparing.

full of super - electronic machines being deC signed and built. Many peopleisexpect
electronic equipment to revolutionize
URREN T BU SI NE SS LITERATURE

the office of the future. This possibility poses a real problem to the corporation
accountant who is torn between a reluctance to spend a lot of time and money
jumping into electronics and a fear of letting progress pass his company by.
This article describes how one company, the United States Gypsum Company,
is handling the problem.
Types of Computers and Alternatives Open to Potential Users
There are three general types of electronic computers being used by business:
I. The large -scale computers, such as UniVac.
2. Specially designed single - purpose machines.

3. Medium -sized general purpose computers tied in with punched cards.

The really big machines, often called "Brains," are general purpose computers which can handle extremely complex and lengthy calculations. What
makes these machines particularly valuable in handling large volumes of business
transactions is their ability to store or to have quickly and easily available, tremendous volumes of reference data upon which sequential calculations can be
based. The six figure annual cost of these machines severely limits their use to
the biggest business and governmental units. Effective uses are being found
for such machines but only after months of investigation by experts.
Specially designed single - purpose machines, often built of standard electronic
components, are being used to solve specific business problems. A good example
is the machine designed for John Plain and Company of Chicago which keeps
inventory balances on thousands of mail order items, as thousands of orders are
being received during the company's busy season. Pay -off on specially designed
equipment depends upon having someone with a knowledge of electronic posSP.PTEMBER, 1954
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sibilities encountering and solving a specific clerical problem of sufficient size
or advantage to warrant the expenditures.
The third general class of electronic computers being used by business is the
general purpose computer tied in with punched cards, which may be leased at
a cost approximating the salaries of two or three clerks. Through pre - established
programs which the user can design, these machines have the ability to make
calculational steps, depending upon results of prior steps. As an example, a
special series of computer steps would be designed as part of a payroll operation
to apply only to earnings up to $3,600 in one year but would be omitted for all
instances where the gross earnings exceeded the $3,600 limit.
It is questionable if potential user companies of less- than - the - very - largest in
size can afford, at this stage of electronic development, to do the extensive
pioneering work which would be necessary in the highly technical electronic
field to find out the capabilities of all of the equipment now on the market or
capable of being produced or to restudy all of the company's data and transaction needs and incorporate the latest known machine capabilities into revised
clerical procedures. Such a company would appear to have two other possibilities. The first is to retain public accountants or management engineers to make
surveys and recommendations. The second is to use its own employees to survey
the procedures and data needs and then to use service bureaus or to lease commercially available general use electronic equipment, when such equipment can
be immediately fitted into easily changed routines to give immediate benefits on
a paying basis. For the user of office equipment, the latter course has the double
advantage of making clerical progress without large investments in time and
money in a field foreign to its business and of giving valuable training to its
accounting staff in a new and developing field.

Situation of U. S. Gypsum
The United States Gypsum Company operates 46 plants strategically located
in the United States and Eastern Canada, sells approximately 200 million dollars
annually of building and allied materials, and has no interest in office equipment
other than its profitable use by its own clerical organization. We have used
punched card equipment in our home office in Chicago for more than thirtyeight years, to account for our sales and expense transactions. We prepare on
tabulating equipment all records used by the sales department, permitting intensive study of salesman accomplishment, market analysis, volume trends, and
product profit analysis. We elected to use our own personnel to study possible
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electronic applications, and two years ago leased a Remington Rand 409 -2 electronic computer. As more and more applications were developed, we replaced
it this spring with a model 4092R computer of increased capacity. Because the
new computer uses interchangeable pre -set control panels, rather than individual
manual settings, we can now change from one use to another in three or four
minutes, an ability we have found essential to a wide and varied use of the
computer.

Applications Effected Relating to Sales
Having key punched a transaction card for each product invoiced, the electronic computer has been worked into our routines in a number of ways. Because we operate in nine different industries, we must bill customers in each
industry using the terms and quantity units with which they are familiar. Since
we use almost all known quantity units, we run transaction cards through the
computer to convert sales quantities whenever quantities billed differ from the
common denominator units used in production and financial reports. As an
example, we price 21/2 pound packages per package but exhibit costs and sales
of the product in thousands of pounds.
In the same computer program, we obtain an invoice audit automatically.
The computer figures the average net price per ton, thousand square feet., etc.,
and the amount realized f.o.b. plant after all freight and discounts. It then
compares the unit price so computed with the expected unit realizing price (in
a master card) for that particular product and selects those cards having unit
realizing prices varying by more than a pre -set percentage from the unit price
in the master card. Selected cards are then investigated to determine whether
an error in price, units, or coding occurred, or whether the shipment was uneconomic (shipped to an area where freight absorption was too great.) Our
management was interested in this data long before electronic computers were
available to us. However, we estimated that it would require 800 operator hours
per month, using rotary key driven calculators, to make just the average realizing price calculations. The entire computation as now done is 16 hours by the
computer.
This particular use of the computer saves us an average of three days each
month in the issuance of detailed monthly reports to top management, because
we no longer need wait for a detailed manual audit of transactions against plant
shipping records, before running monthly statements. During the month the
computer audit reveals occasional errors in units, quantities, codes, prices, and
extensions which would otherwise have been misleading (and embarrassing) if
SEP TE MB ER , 19 54
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EXHIBIT 1

not corrected before issuance of month -end management reports. Faster correction of errors in customer invoices is also achieved.
In some of the industries with which we deal, carload shipments are made
to distributors who then sell in smaller quantities to surrounding dealers. Since
some of these dealers are serviced by a different salesman than the distributor,
we have found it desirable to give sales credit to such salesman, at the same
time making a corresponding reduction in sales value in the distributor territory.
The quantities transferred between territories are priced and extended automatically on the computer through the use of product master cards.
In our monthly tabulating closing operations, where summarizations or partial summarizations of current month transactions are needed and no printed
listing is required, the computer is a highly effective summary punch, particularly when the ratio of detail to summary cards approaches one -to -one. This
is particularly helpful, when all summarizing equipment is already being used.
We report sales to the sales department by 100 product groups, furnishing
finished tabulated reports to individual salesmen, district managers, and other
sales personnel, exhibiting prior year comparisons and per cent increase or decrease figures, based either on quantity or sales dollar comparisons for product
group totals. The computer figures the percentages both ways and the one not
needed is automatically blocked from printing in tabulating the finished report.
Applications Effected Relating to Cost
Tabulated cost -to -sell summaries by sales districts are prepared, which exhibit
salesman expenses with appropriate percentages to sales dollars, and with total
territory sales dollar comparisons with the prior year. Salesmen receive their
report on a tabulating card shown as Exhibit 1.
We have a cost accounting unit at each plant to help control manufacturing
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costs. In our home office, tabulating records are used to compare plant cost of
sales dollars, by products by plants, with the corresponding sales dollars and
units, to provide reports to management for control of profits in the distribution of these products. With input to the computer consisting of total units
shipped, sales dollars by 150 major products, the computer figure for each product the average unit net sales price, the average cost per unit, the total gross
profit, the average gross profit per unit and the ratio in per cent of gross profit
to net sales. This is done for each product for the current month and for the
year to date. In reporting this data to the management, as in Exhibit 2, comparable figures for the same periods of the prior year are also exhibited. The same
Computer operation is performed quarterly to show results by individual products by plants cumulatively for the year, so as to provide merchandising man igers with detailed profit comparisons for each product by producing plants and
warehouses.
Each month we provide top management with indices of changes from the
prior year in volume, price, cost, and gross profit for each major product group
and by plants on a change- from - base -year basis, to facilitate charting. To insure
that such indices are accurate and realistic, even though the base data includes
products of varying quantity units and levels of sales prices per unit, we use a
formula which involves thousands of calculations. These are handled easily
and quickly by the computer.

Applications In Prospect
Now that we have the new model computer with its increased capacity and
usability (due to quick changes between jobs), we are preparing to tabulate
customer invoices. Because the effect of transportation costs upon profits is so
great, sales by products are stated on a net- after- freight -and- discount basis, and
are determined as each invoice is billed. As among industries sold, we have
eight different ways of computing cash discounts, six different ways of stating
the price, 'etc. The omnibus formula necessary to handle all types of invoicing
techniques involved two passes through the 409 -2 computer, using a series of
78 program steps in sequence per item. With the new computer, this operation
can now be accomplished in one pass with 39 steps. This reduction in program
steps is an excellent illustration of the principle that slightly more storage capacity, in an electronic computer or, in our case, more flexibility and versatility
due to use of card control selectors, can yield more than proportionate increases
in overall results possible.
SE PT E MB ER , 1 93 4
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EXHIBIT 2

A further application now being studied is use of the computer in digesting operating data from distant plants, submitted possibly by teletype, to give
top management overall reports quickly, and saving much calculating work at
dec ent ra liz ed pl a n ts.
O u r ma c h i n e ha s a lso be en u sed to revise st a n d a r d costs fr o m year to yea r,

to revise freight rate and price bulletins, and to compute economic production
lot sizes, using a formula which takes in diverse factors such as investment costs
and setup charges, etc.

There Ma y Be Im m ediate Possibl e Appli cations
In retrospect, giving our employees the opportunity to study possible uses
of an electronic computer has paid off. In effect, we have added the computer
to our tabulating unit as another piece of tabulating equipment. We a re far
from reaching the limit in applications of the computer to our business, yet
are in a position to take advantage of further developments in the electonic field.
Having the computer available permits us to continually experiment with new
ideas and potential uses. Less than half of our present uses were envisioned before we leased the computer.
Corporation accountants whose companies are already using punched card
equipment would appear to be in a particularly good position to find a profitable
way to get into electronics by investigating whether the addition of a computer
costing only two or three clerks' salaries might not quickly pay for itself.
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A Cost System for a Zinc Mine
by LINDSAY C. SMITH
Partner, Arnold, Keller 8 Smith, Birmingham, Alabama

The build up and use of physical and dollar standards, well- rooted in
engineering determinations, are described here for a zinc mining operation in which they are availed of primarily to control costs, although
they also serve to facilitate accounting. The features of the industry's
background are given helpful attention in text and in the illustrative
exhibits provided.

the installation of standard costs for the
k operation of an underground zincofmine,
the principles involved are equally
LTHOUGH THIS IS A CASE STUDY

..daptable to other underground mining operations. However, the development
of standards for underground operations must comprehend more complex
physical conditions than would be encountered in a manufacturing plant. These
complexities include:
4. The limitations in productive effort which
are placed on the mining production
crews working at the face or place of
extraction of the raw ore underground,
due to delays in subsequent delivery of
raw ore to the surface.

equipment.

I. Constantly changing characteristics of
the mine workings.
2. Need for an isolation of advance development work (this work normally done
by the regularly assigned production
crews.)
:l. The mobility of modern mine operating

These complexities, together with the isolation of the mining production
crews at the face (which is brought about by a dispersion of working areas),
made it difficult to provide dependable standards upon which performance can
be measured. However, these conditions accentuate the value of standards
control. Although the primary objective of the standard cost system under review, is to provide a sound basis for operations control, it should be remembered that the system is fully integrated with the general accounting system,
in order to develop and present accurate and complete facts to management for
the attainment of more effective control of all activities.
Elements of the Operation
Operations at the mine working face comprehend the extraction of zinc sulfide ores as found in ore bodies within a limestone formation. Dimensions of
the ore bodies vary widely. They are also widely distributed within the limestone foundation, occurring generally along the flexures and folds of the lower
SEP TE MB ER , 19 54
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EXHINITI
limestone bed. The accepted practice of selective mining precludes all mining
in the "non -ore bearing stone" except that required in the development of
passageways for accessibility to and from the ore bodies. The ore is mined and
delivered to the surface for crushing and grinding, after which the conventional
flotation process is employed to separate the zinc crystal concentrates from the
limestone.
Specific producing areas within the mine are defined as working faces, one
or more of which combine to form a scope or single ore body. Development
areas within the mine comprehend the drifts or haulageways connecting the
stopes and main shaft stations, also the raises and inclines which connect the
Lipper and lower ore beds. Boundaries for both development and producing
areas are established by mining and geological engineers. A producing and /or
development crew is assigned to each of the mine working faces, drifts, raises,
and /or inclines. A mining crew is required at each working face and may vary
38

N.AC.A BULLETIN

T Y P I C A L BASI C ST A N D A R D S

Physi cal E xp res si on
Item

Stan dard P ractice St and ard

C urre nt B udge t S t andards

Cost Center
Breaking
Ro ck a nd Loading

-

-

Cost Center
Bre aki ng
Rock and Loadi ng

Supplies
00 1 8 C as e s No. 2 B u r t e x
D yn ami t e P e r Ton of Mine
Product for D e ve lopme nt Work.

1 5 4 C a s e s N o. 2 B u r t e x
D ynami t e P e r F oot of
De ve l op me n t Adv an c e d .

C os t C e nt e r - Bre aki ng
Rock and Loadi ng

-

N ormal T onnage

Cost Ce nt e r - Bre aki ng
Ro c k an d L oa d i n g

50, 000

. 4 6 M a n - H o u r s P e r T on
Basis
Driller
Driller Helper
Drag Operation

7,666 Hours
7,666 Hours
7, 666 Hours

T ot al

Hoi sti ng

-

Cost Center

22, 998 Hours
Cost Center

. 024 M an -Hours pe r Ton

-

Labor

Same as St and ard
Practice St andard.

Hois ting

48 M an -Hou r s pe r M in e
Operatin g T urn.

Labor

Hoi s t E n gi ne e rs

-

Basis
1, 2 00 Hours

EXHIBIT 2

in size, depending upon the mining conditions. The crew includes a driller,
driller helper and loader operator, and auxiliary service crewmen to handle
supplies, trim roofs and place roof supports, maintain tracks, etc. The sequence
of operations at the working face consists of:
I. Squari ng the fa ce and trimmi ng t he
roof, and pre par at i on of drill holes.
2. Ch ar gi n g the holes with powde r and expl oders, and bl ast i ng.

3. Loadi ng t he ore for del ive ry t o t he surfa ce .
4. Cl e ani ng up the fa ce and se t t i ng roof
supp ort s wh e re re q ui r e d.

One complete cycle is performed by each of the assigned producing and /or
development crews on each mine operating turn. Thus, with the boundaries of
the face fixed by the engineered mining plan, the ability of the crews to perform
SE PT E MB ER , 1 95 4
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EXHIBIT 3

above standard depends to a large degree on the increase in depth of the explosive pull through improved drilling and explosive practice.
Face mining equipment includes one jackleg -type air drill and one electrically
driven double drum drag scraper loader, with appropriate accessories for each.
Drift headings are advanced with a rocker type shovel loader. The ore is
trammed from working areas to the main shaft stations by a small diesel powered locomotive. From this point, it is vertically hoisted in the tram car to
the surface for unloading into storage silos.
Establishment of Cost Centers
Prior to installation of a standard cost system in 1952, the cost accounting
system was an actual cost system incorporating limited means to aid in the
control of cost. The only cost control information available was historical,
representing a comparison of one month with another or one year with another.
Inasmuch as the first of two major purposes of the standard cost system is the
40

N.A.C.A. BULLETIN

most important, in that it provides for the control of cost, subsequent paragraphs are intended to provide a description of the development and application of the system as affecting cost control.
It was recognized that a primary requisite for effective cost control is responsibility accounting. A responsibility is defined as an organizational group, or
subdivision of it, with one head accountable for all its activities. The standards
and the cost control statements are developed to indicate performance of this
individual. Specifications covering functional boundaries, flow of costs, and
assignment of responsibility are established as the basis for engineering studies
in the development of basic standards data suitable for control:
In this case, responsibility cost centers were established and grouped by divisions as follows:
I. Technical, administrative and general division: comprehending the function of
works accounting, accident, hospital, and
safety expense, and office of the general
superintendent,
2. General service division: comprehending
electrical and mechanical services, gen-

eral yard labor, and general service
trucks and tractors.
3. Mining division: comprehending the
functions of drilling and development,
breaking -ore and loading, underground
tramming, hoisting, etc.

Following the isolation of cost centers, the specifications were formalized
setting forth specific functions and boundaries of each. An illustrative example
of such responsibility functional limits and budget determinants is provided in
Exhibit 1.
Standard and Current Practice Basic Standards; Dollar Standards
Basic standards were established to cover various specified operating conditions. In each case, standards reflect the time, material, labor and other expense
allowed for the best operating practice under each specified operating condition. They were set for two broad classifications of operating conditions,
namely, standard practice and current practice.
The standard practice facilities, materials, utilities, fuels, etc., were established as those which, at the normal volume of production specified for the
mine, represent the best way of achieving this volume as reflected in the end
standard product costs. Standards established for such facilities are identified
as standard practice standards. Standards as developed by the industrial engineers for this purpose thus reflect at normal volume the crew requirements,
production rates, development work, etc. A typical example of basic standards
data is illustrated in Exhibit 2.
Normal volume requires a brief comment. As used herein it may be defined
as that level of balanced operations required for producing goods and services
SE PT E MB ER , 1 95 4
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A P P L I C A T I O N O F B U D G E T F A C TO R S TO
DETER MI NE THE MONTHLY BUDGET
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EXHIBIT 4

or

arrived at by determination of forecast sales requirements and mining economic
considerations, based on a specified period of time. The use of normal volume
can be limited to providing a means of a more accurate determination of standard product costs and evaluating the effects of volume changes on production
cost. It is not needed for expenses which are variable with rate of production
activity. These are incorporated in standard product costs or standard
charging rates in accordance with basic standards development. However, fixed
expenses, which do not change with the rate of activity, require a basis for
incorporation in the cost of product. Normal volume is that basis.
Once the standard practice basic standards have been developed, it then becomes necessary to prepare current budget standards. These are also prepared
by the industrial engineers. Current budget standards provide for the minimum
analysis of effects of current operating rates and current mine physical conditions, the isolation of which is essential to control. These standards are commonly referred to as predetermined standards and are based on long -term
studies of actual conditions which have existed on previous occasions.
In establishing the current budget standards, detailed crew requirements are
prepared setting forth the available operating time, production rates, etc., for
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application to actual operating conditions. An example is the standard practice
admixture of drift, raises and inclines development. Current budget basic
standards provide for the measurement of the development crew performance
based on the labor allowance per foot of development advance classified to
current requirements. The two standards are so integrated that no variance is
generated between standard practice standard and current budget standard when
conditions are normal. Exhibit 3 provides a comparative example of this application.
Upon receipt of the standard practice basic standard from the works industrial engineering department, with proper approvals, the accounting department
converts the data contained in these standards into dollar standards. The dollar
standards are developed for each individual cost center and represent the cost to
be expected at a normal volume level.
Certain data such as minor items of supply expense and services from sources
not within the works, are not provided for in basic standards. It thus becomes
necessary for the accounting department, on the basis of experience and after
consultation with operating people, to establish dollar rates to be included in
the dollar standards for such elements of cost. In addition, such items as depreciation, depletion, general taxes, vacation provisions, etc. which, for obvious
reasons, are not provided for in the basic standards, are determined and included in dollar standards by the accounting department.
The standard practice basic standards and the standard earnings standards
developed from them expedite the accounting function. Standard earnings
standards are used primarily for the purpose of evaluating inventories and for
billing the transfer of inventory materials and miscellaneous services. The current budget standards serve as a control for the purpose of measuring the performance of the responsibility supervisor. At the foreman level, the data selected for exhibition is limited to the elements most susceptible to control, such
as direct productive labor and supplies. At each succeeding level, detail is condensed and broader analyses are applied, together with trend statistics and forecasts.
An Example: Cost Control of Drilling and Development
At this point, it would be helpful to illustrate the development of a current
budget for drilling and development work. A prerequisite to the establishment
of a current budget is the recording of the standard budget units of measurement, such as number of feet advanced under each operating condition. The
recorded standard units are then extended by the current budget rate for each
SE PT EM BE R, 1 95 4
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EHIBIT 5

element of expense, to arrive at the budget dollars. The budget dollars for
each item of expense are compared with actual incurrences to develop dollar
variances from standards.
It will be observed from Exhibit 3 that the budgeted man -hour allowance
for labor in the development of drifts in 1.45 man -hours of each occupation of
driller, driller helper, and loader operator for each foot of advance into the
face. Likewise, the labor budget allowance for raises is 1.78 man -hours for
each class of labor for each foot of advance. The budget allowance for other
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elements of cost must also be determined and evaluated. The first section of
Exhibit 4 shows the dollarized labor allowance for each foot of development
work by classification of development. These rates are obtained by taking the
allowed man -hours by occupation, evaluated at the standard occupational wage
rate as stated in the wage schedules. The basic standards also provide the units
of materials and supplies required for each foot of advance. Exhibit 4 also
shows the dollar rates for total explosives and for total drill steel.
Since the development shift boss is held responsible for advance of the development face at an optimum cost per foot, the factors used for budgeting at
this level are the actual feet of development work done. This method of budgeting relieves the immediate supervisor of responsibility for the volume of work
necessitated by current conditions, as well as the admixture of incline development versus drift and raises required. (This is for the reason that allowances
are made in the budget for each physical condition encountered, such as the
number of raises, drifts, and inclines.) Thus, at this level the supervisor is
held responsible only for the most economical uses of materials and supplies
placed at his disposal and for the advance at standard pace for the labor which
has been provided on a shift basis.
Exhibit 5 shows one of the several cost reports provided for the various supervisors. Budgeted cost as shown on this report is obtained by multiplying
the budget factor as shown on the bottom line of Exhibit 4 by the respective
budgets for each element of cost which is shown in the upper section of Exhibit 4. It will be noted from Exhibit 5 that the summarized budgeted labor
was $2,127 for all development. The accumulation of this budget amount is
illustrated through the use of factors on Exhibit 4 as follows:
Feet
advanced

Drifts
Inclines
Raises

171
16
65

Labor budget
perfoot
$

Condition

8.31
10.34
8.31

Budget
amount
$1,421.01
165.44
540.15
$2,126.60

Comparison of the budget with actual labor reveals a favorable variance of
Further analysis of this report reveals the cause of the favorable labor
variance to be attributable to advancing beyond the standard expected on a
shift basis. The statement also discloses the use made of materials and supplies.
Budgets and variances, together with the actual costs as reflected on the various
short -term control reports, are accumulated and reflected on the summarized
monthly statement covering all operations. The reports directed to each suc-

$112.
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EXHIBIT 6

ceeding higher level of management become more comprehensive and cover
periods of longer duration.
In the development of the daily control reports, it was recognized that certain factors would be more readily adaptable to control and it was determined
that a prerequisite to reporting would be simplicity. For the latter purpose, all
factors incorporated in daily control reports are presented in quantitative units
only. The selected factors for daily reporting are: ( 1 ) manpower, (2) production, (3) delays, (4) physical conditions under which the crews work, and (5)
the volume of work performed, expressed in terms of faces shot and loaded,
number of cars loaded and pulled, and development feet of advance classified.
The daily control reports serve two major purposes, The first, and most important of these purposes consists of providing all levels of management with
the basis for a quick evaluation of the previous day's operating results. The
second function is to provide such data as are required by the accounting department for the preparation of the monthly analysis of operations, such being
accomplished by summarizing and evaluating the quantitative data.
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The operating statement or monthly analyses of operations (a hypothetical
example covering mining responsibilities is included as Exhibit 6) is prepared
for each responsibility head on which is detailed by cost account the current
budget, operations cost, and variances from budget. The data exhibited on
these statements represent the summation of the periodic results which have
been accumulated and published at intervals during the month and, as such,
portrays a complete and final summarization for the entire month. This statement is the only one on which is published the entire month's cost in accordance with details of a unified cost and expense code. The statement also includes an analysis of the variances by cause. These monthly operating statements are distributed to the responsibility head involved. Copies are also furnished each level of management
to the manager of raw materials.
The variances appearing on the various monthly analysis of operations are
summarized by causes. These monthly summary reports are prepared principally for the higher levels of management. Copies of selected sections which
are of particular interest to departmental supervisors are distributed to that
group. Since these summaries cover a period of a month and are prepared several days after the close of the period, little value is obtained from the standpoint of control over temporary conditions which may have existed within the
period. The true value of these summary reports stems from the fact that they
are designed to point out all significant occurrences affecting performance and
costs during the month and, as such, give valuable clues to cost effect of continuing conditions which are subject to corrective action. In all cases, the summary reports represent an accumulation of data which has been collected in the
course of developing the short term reports, with the addition of certain other
costs which were not deemed as controllable over short periods.
Recognizing Operafing Condifions in Effecting Control
Throughout the foregoing discussion, an effort has been made to emphasize
the value of application of standards to cost control. In doing this, particularly
in the description of current budget standards, it has been emphasized that these
are intended to give suitable recognition to actual operating conditions encountered and, with such recognition, to provide allowances for the necessary manpower, equipment, materials, etc., required for the accomplishment of scheduled
production. PQr this purpose, the significant points of the over -all system have
been intentionally highlighted. Such detail as may have been omitted would,
in most cases, have little value in the application of a similar system under con - ,ditions other than those existing in this particular case.
$,uPTRMBER, 1954
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Terminal Cost Control in Trucking Operations
by MORRIS C. BENTON, JR.
Vice President and Controller, McLean Trucking Company, Winston - Salem, North Carolina

Concluding with a review of principal categories of truck terminal
expense to be controlled --and methods of controlling them —this article is specific to a portion of truck -line costs which i t full of unsolved problems, whether for rate - making or cost control. The costs
considered, if not properly regarded as overhead, are certainly joint to- many - shipment costs and their control requires discernment of
their relationship to such shipments. The present paper essays to
point out suitable performance factors for cost control.

may be thought of as a branch Office or a deT partment in the overallterminal
operational scheme. In considering it in this light, it
HE MOTOR CARRIER

will be helpful to briefly review the fundamental approaches to consideration of
what constitutes a cost system for control of terminal cost. The first question is
whether such controls are needed and desirable. It may be an elementary question but it is one to which a negative answer is often given, because previous
exploration indicates problems in the way of achieving this control. Needless
to say, there are always problems. Many are provoking and harrassing to say
the least, while others are of such magnitude as to appear insurmountable. However, experience has proven that a vigorous approach to these problems usually
brings forth a solution which may be processed and refined until the resulting
system is working satisfactorily and accurately within its intended bounds.
It is realized, of course, that failures in this field are not entirely due to
indifference to cost controls alone. Rather, they reflect a situation existing in
most growing businesses, in that a major portion of growth is achieved before
elements of good business and sound judgment are placed in their proper perspective. In other words, there has been so much to do and so little time in
which to do it that terminal cost controls have been pushed into the background
in favor of other pressing but less difficult problems.
Why Terminal Cost Controls?
Terminal cost controls are needed, in the first place, because terminal costs
are perhaps, if the truth be known, the most controllable of all the expenses of
trucking operations, at least in the variable category. Labor is the predominant
element in this classification, more so by far than in any other single phase of
motor carrier operations. Labor, the human element, people —not robots or
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machines with mechanical control devices —are the important factors here and
must be given their deserved attention. In my opinion, this single factor, the
human element, is undoubtedly the key to a successfully administered system
of cost controls. As a second point, the percentage of terminal expenses to
total expenses differs with the individual carrier and is chiefly dependent on
two major factors, average length of haul and average size of shipment. It
can be controlled in relationship to these factors. A short haul "less- than- truckload" carrier's percentage of terminal to total expense will be considerably
higher than that of a long haul "less- than - truck- load" carrier while a long -haul
"truck -load" carrier may have very little or no terminal expense. The importance
of terminal cost controls is relative. It would appear that the need increases as
its percentage to total expenses increases. Our company is a long- haul - less -thantruck load carrier— average length of haul approximately six hundred and fifty
miles and average weight per shipment approximately one thousand pounds.
Hence terminal expenses are very important. In fact, they comprise over thirty
per cent of all expenses.
A third consideration which points to the desirability of controls is the task
which confronts the terminal managers. These men, properly informed and enlightened, may be expected to do a good job. Estimates and rules of thumb
operations are fine in some situations but are definitely out of place in a motor
freight terminal where intelligent decisions must be based on facts. Furthermore, the information must be near at hand. Why, then, place the burden of
terminal cost analysis and reports on the general office, which in most cases is
already overloaded, when it can be done at the terminal, certainly its proper
place, without imposing such a burden? Time is of the essence and delay in
reports may be damaging. Moreover, analysis is clearly and readily understood
by the individual in whose province it is prepared, making resulting actions and
decisions easier to make and more effective when made.
As a fourth reason why some steps must be taken in the direction of cost
controls, especially in connection with terminal operations, there may be cited
management's continual clamor for more and more information. The need
can no longer be ignored. Motor carrier accountants must accept the challenge,
as well as the responsibility, for getting the job done. In short, a terminal cost
system is needed and desirable because it answers a pressing requisite of management, provides guides in the forms of statistics and cost factors which may
be used for constructive action by the individual terminal managers, and establishes objectives for analysis and control of a major portion of total expenses,
a portion which is most controllable of all the variables in truckline operations.
SE PT E MB ER , 1 95 4
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Pickup and Delivery Expenses
The various cost elements involved in the operation of a motor freight terminal, which may be of interest to management, are numerous. Pickup and delivery expenses are perhaps the most difficult of all terminal costs to measure
properly. Many different specific operations are involved which must be considered separate and apart from each other. These operations are discussed
here in the reverse order of their importance. For shipments received from the
shipper or delivered to the consignee at the carrier's dock, the cost is fixed by
the specific allowance made. No cost problem in pickup and delivery is involved. In fact, shipments picked up or delivered by a connecting line at the
carrier's dock offer no pick -up and delivery cost problem.
Shipments handled by a "cartage agent" where a specific charge is made,
usually on a per hundred weight basis, is fixed and the only cost problems arising revolve around the question of whether it is more economical to purchase
the service or render it with carrier owned and operated equipment.
Shipments handled by a line haul unit, with line haul personnel, incidental
to its normal function, present the problem of allocation and also, decision
where line haul costs end and pickup and delivery cost begins, or vice versa,
depending on the circumstances. If sufficient volume warrants the need for cost
per hundred weight, it appears that a logical formula may be devised to secure
the information. Shipments handled by a line haul unit in local pickup and
delivery service again bring up the problem of expense allocation but to a
lesser degree, since the major item of expense involved may be specifically applied directly to the particular operation. Only the vehicle expenses need be
allocated. A per hundred weight, per hour, or.per mile cost could be obtained

fairly accurately.
The operation of local pickup and delivery equipment in service as such,
I venture to say, constitutes the major part of the pickup and delivery situation
throughout the nation. Consequently, it should receive preferred attention. It
is in this area that we need to delve into cost factors and make analyses in terms
of the specific causes or creators of expenses. Quite often, local equipment
serves in the dual capacity of pickup and delivery and "peddle run" operations,
which adds further complications to our problem. Where this exists, we may
devise a formula for allocation of the expenses or ignore the technical difference between the two and simply measure the cost in terms of the major factor
creating the expense of operating the vehicle. In our own terminal cost system,
we chose the latter course of action and simply compute the total cost of operating local assigned equipment. However, in order to properly compare opera50
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tions of the various terminals, we measure the cost, which includes labor, in
terms of per hundred weight, per hour, and per mile. We then separate the labor
and determine the cost per hundred weight. Actually the cost per hundred
weight is sufficient for general purposes, since most thinking and figuring on
terminal operations is in terms of pounds. Platform expenses present no major
problems unless we stray into the controversial field of how many "counts" a
pound of freight should receive as it moves from truck to dock and back to
truck, with perhaps one or more interim moves. As long as we stay within
Interstate Commerce Commission regulations and give each pound a count of
one, regardless of the handling it receives, we not only simplify record keeping
but, at the same time, penalize inefficiency resulting from multiple handlings.
If excessive handling stems from inadequate terminal facilities, resulting in
high per hundred weight cost and in low performance figures, then management
should be first to recognize the unwholesome factor contributing to the situation.
Good cost controls should expose any inefficiency regardless of where the ultimate responsibility falls. In evaluating or comparing any given individual
performance, we must reconcile the various factors involved before jumping
to doubtful conclusions. Usually, it is satisfactory to measure platform costs
in terms of pounds handled. Some thought may be given to number of shipments handled and the average cost per shipments but, to be effective in use of
these measurements, the average size per shipment is needed. In the end,
weight is the conclusive cause of platform expense, with the number of shipments an important reconciling factor.
Analysis of platform cost should include all labor and machine expenses. In
addition to platform cost per hundred weight, it is highly beneficial to know
the pounds handled per man hour. This performance figure is more indicative,
in many ways, of actual terminal efficiency than a cost factor, since it includes
only productive effort and is not affected by changing wage levels or differences
between such levels in various terminals.
Terminal Office Expenses: Overhead
Office expenses, as a group, should include only items directly chargeable
to the processing and handling of freight bills and closely related papers. The
most common unit of measurement here is the freight bill, the resulting cost
and performance figures being expressed in per - shipment terns.
Terminal overhead or burden expenses include all other terminal expenses,
which are of such general or indirect nature that they cannot be directly assigned
in any of the other three groups. It is entirely possible that further cost eleSE PT E MB ER , 1 95 4
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ments may be detached from this group to secure additional refinements. The
expenses may be measured as a percentage of terminal revenues or in terms of
cost per hundred weight for total pounds handled within the terminal area.
Performance Measurement: The Principle and the Bases
To suuunarize, terminal expenses are composed of four broad groups, i.e.,
pickup and delivery and peddle, platform, office, and general overhead. The various costs are created by miles, pounds, time, shipments and, in some cases, by
other minor contributing causes. The important thought to emphasize is: use
the major unit of measurement which creates the expense. To determine the
productivity of a flock of laying hens, you would not divide eggs collected by
the number of fence posts in the barnyard. Neither would you divide platform
expenses by intercity miles to measure platform efficiency but, when you divide
platform expenses by pounds handled over the platform, a tangible and constructive factor emerges for utilization. Hence, the costs and performance factors usually developed are:
1. Pickup and delivery cost per hundred
weight, per hour, or per mile.
2. Number of shipments picked up and delivered per man hour.
3. Platform cost per hundred weight.
4. Pounds handled over the platform per
man hour.

5. Clerical labor cost per freight bill or per
shipment.
6. Overhead cost per hundred weight or
percentage of revenue.
7. Separate analysis of labor expenses on
appropriate bases to determine that
specific element of cost independent of
the total.

Following the compilation of the various cost performance data, it is necessary to consolidate the entire picture and determine total terminal cost per hundred weight for all shipments handled through the terminal or by terminal
personnel. In fact, I feel total tonnage moving into and out of the entire
terminal area should be considered in making this computation.
We Have Discovered the Essential
To have effective contruls over terminal operations and expenses, management
must be able to measure, in some manner, the profitability and efficiency of the
individual terminal. This measurement necessitates a program with specific
objectives which are integrated into a practical, yet comprehensive system. In
our case, with past experience as a guide, we have found out to our conclusive
satisfaction that a system with proper correlation of technical design and human
appeal is essential to the efficient and proper functioning of terminal cost control.
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A Framework for Computing Full Wage Costs
by ELLIS W. GOODE
C.P.A., New Jersey and Georgia
A form of computation is central to this article and, on the basis of
considerations outlined, is designed to disclose a figure captioned
"total wage costs per year." It is useful for disclosing existing wage
costs of all kinds and for measuring the effect of increase in the basic
wage. Primary and "fringe" additions to base wager are distinguished.

tice to use the fifty -two -week, forty sectional and individual hours per -week period, or 2080 hours
wi D E ,
union wage contract negotiation, the per year, as the factor for determinmotor carrier industry along with ing the increase per hour cost for conother basic industries, has been beset tract modification. This is an erronewith hidden wage costs in the guise ous premise which minimizes the cents of "fringe- benefits," plus an exten- per -hour increase of all wage adjustsive list of premium payments for ments of both the "in- pocket," "fringe services rendered. This truth is best benefit" and added wage cost cateillustrated by figures reflecting a re- gories. In any calendar year except
cent motor carrier wage negotiation.
leap year, the actual days worked
However, before entering upon a deunder a five - day - forty -'hour week
tailed discussion and explanation of
240 days, which, at eight
these figures, it is necessary to point amount to
out at least one prevalent fallacy in hours per day, develops an annual
total of 1920 hours, computed as folwage cost determination.
Too frequently it is the usual prac- lows:
IN CE

S

T HE

ADVENT O F INDUSTRY -

365

Total days per normal year
Less Saturdays and Sundays
Holidays ( per contract)
Vacation ( 14 days pay)

104
II
10

240

Revenue producing days per year
At eight hours per day (240 x 8)

The greater divisor develops naturally the lesser wage cost increase per
hour and, conversely, the smaller divisor (1920 hours) results in the
larger but more accurate determination of wage cost increase. The data
set forth in the illustrative examples
presented here are based upon a 240SE PT EM BE R, 1 95 4

125

1920 hours

day year and are, consequently, a factual and realistic presentation of wage
costs.
Wh at F rin g es Amo u n t T o

In the contract governing the case
under discussion, the added wage costs
granted above base rate pay, which
53

Job classification
Tractor- trailer driver
Straight -truck driver
Truck helper

wage, amounted to the following:
Per year
$869.89
831.24
737.50

As a concrete example, the added
annual wage costs in the amount of
$869.89 applicable to tractor - trailer

Total annual added wage costs

Job classification
Tractor - trailer driver
Straight truck driver
Truck helper

$3.62
3.46
3.07

Per hour
45.31Q
43.29¢
38.414

drive classification, consisted of the
following:

Social security taxes
Workmens' compensation insurance
Vacation allowance
Holida
y a ywelfare
Health andw

It is important to note also that
the added costs bear the following re-

Cost per man
Per day

$

vary in direct proportion to the basic

82.80
159.59
234.92
184.58
208.00

$869,89

lationship to the basic wage per year:

Basic wage per year
$4,029.20
3,758.40
3,129.60

Added costs
Amount
Per cent
$869.89
831.24
737.50

21.6%
22.1
23.6%

It is also pertinent to at least direct
attention to the fact that numerous
extraneous wage cost factors are not
included in the basic formulas which

can be expressed in figures. These factors are important considerations in
wage contract negotiations and may
be generally summarized as follows:

I. The basic formula does not provide for
an attempt to determine added wage
costs due to pickup and delivery restrictions, drop - off -in- transit premiums,
premium rates for overtime and holidays,
no- lunch- time -pay, etc.
2. It makes several assumptions which tend
to minimize rather than maximize the

wage cost increases. Some of these are
that the employee would work in the
same job classification for the entire
year, that the employee will work an
eight -hour day, five days a week, and
that the employee is eligible to receive
a maximum vacation allowance.

Before proceeding to any wage cost larger and more important cost asdetermination, every phrase and clause pects during recent years. These will
of a labor contract must be subjected probably increase in stature in the futo rigid scrutiny and cost appraisal. ture.
It must be emphasized again that the
basic wage rate per hour or per day An Inclusive Computation
has become a minor rather than a
Obviously, a satisfactorily revealing
major factor in wage contract nego- computation for the added fringe costs
tiations. The costs incident to the of a wage increase is called for. The
terms of the contract have assumed framework for this is depicted in Ex34
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WAGE COST FO R M UL A
W a ge C o s t
Per

hour

a

$

Bas ic wage

P e r day

s

P e r year

P r i m a r y wage c o s t s

So cial secu r ity t ax es
Co m p en satio n in s u r a n c e
4.

To t a l p r i m a r y w a g e c o s t s

F r i n g e b en e fit an d ad d ed wa g e c o s t s
Vacatio n allo wan ce
Ho li d ay pay
He al t h , w e l f a r e an d p en s io n
Oth er ad d ed wage co s ts
O v e r t i m e i n c r e a s e d u e to r a t e
ch an ge
(It e miz e )

Nigh t s h i ft
To t a l

$
$

To t a l w a ge c o s t ( d a y s h if t )

$

S
s

To t a l f r i n g e b e n e f it a n d a d d e d
wa ge c o s t s

$

5.

bonus

$

wa ge co st ( night s hift )

$

4

To t a l w a ge c o s t s p e r y e a r

EXHIBIT 1

hibit 1. As stated, it is a formula for taxes are computed by multiplying the
full wage cost, but it can be modified wages up to $3,600 by a composite
to show cost for a wage increase only rate of Federal and state social seor totals exclusive of base pay. The curity taxes calculated in terms of a
figure for the base wage is the product relationship to these wages. Work of the number of income - producing mens' compensation insurance is dedays under the particular labor con- termined by multiplying the gross
tract multiplied by the basic straight - straight -time pay, including basic
time pay for the contractual work day, wage, vacation allowance and holiday
generally eight hours. The cents per pay, by the applicable job classification
hour are obtained by dividing the insurance rate, as indicated by the
wage per day by the number of con- covering insurance policy.
Under the provisions of the contractual workday hours. Social security
WTEMBER,

1954
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tract which is background for this
article, employees who have been employed 200 days or more during a
contract year, are entitled to fourteen
days vacation. Since this vacation period must be taken within two calendar weeks, only ten days are properly excluded from the work year. All
employees covered by the contract are
allowed and paid for eleven holidays.
In the event that a holiday occurs during the regular vacation of an employee, he is given pay for an extra
day at straight -time. As a consequence
the entire eleven days must be included
as an added cost. Health, welfare and
pension cost is an item in which there
is wide range between companies and
labor contracts. In the present case
study contract, it is based upon a
fixed cost per week of four dollars per
man, although this basis is neither
satisfactory nor scientific. (The most
logical and sensible basis of assessment would seem to be a fixed percentage of wages paid to eligible employees, with a stipulated maximum
per year.)
The labor contract must be scrutinized word -by -word, phrase -byphrase, sentence -by- sentence, etc., in
order to appraise the cost influence
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of all variations in working condition
provisions. This is particularly true
when it affects overtime, as in the instance of a fixed but unrealistic starting time, which, under normal operating conditions, will create added wage
costs without added revenue production. This type of added wage cost
must be appraised on the individual
experience of the separate companies.
In any group presentation, it should
represent the proper statistical sample
of the entire group for a time period
representative of the normal calendar year.
It will be noted that night shift
premium is shown separately at the
bottom. This is to get a day shift
basis total first. The final figures give
the reliable annual, day, and hour
costs so much sought after.
In brief, accurate wage cost determination has become a most important
function of accounting and management in the motor carrier and other
industries. The added wage costs have
become so substantial in amount that
they will be the difference between
profit and loss if they are not properly
accounted for. The primary purpose
of this presentation has been to arouse
the requisite interest in the problem.
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Solution of a Problem in Placing Fire Coverage
by OLIVER T. CASE
Assistant Treasurer, Mack Printing Company, Easton, Pennsylvania.

Questions were asked and answers received of the accounting department, in the case re -told here, relating to whether or not to transfer
insurance coverage from a stock to a mutual company. The decision,
which followed the lines of recommendations offered in the report
prepared after investigation, was not to make the change. It proceeded at least partly on a cost computation illustrated in this article.

journals cover many fields of the arts
and sciences, such as chemistry, engiAPPROACHE D by a representative
of one of the large mutual fire insur- neering, accounting, medicine, motion
ance companies with a request that it pictures, etc. Annual sales of the combe given an opportunity to submit a pany are about $4,000,000. This opproposal. Our company had carried eration employs approximately 625
its insurance for many years with a people, most of whom are company
stock fire insurance company which trained. The main building in which
was represented by a local broker. the printing is done is built of steel
After a general survey, management and concrete construction and is 327
decided that, before making a deci- feet by 175 feet. Storage is taken care
sion, it required complete information of in a warehouse of the same conon a wide variety of matters which struction, which is 300 feet long by
affected fire insurance. The account- 80 feet wide. Both structures are ade•
ant was called upon to provide the quately sprinklered.
necessary facts and figures.
Preliminary Moves
Some general background informaThe task of working up the basic
tion should be provided here to give material on which a decision would
the reader a better picture of the busibe made, was framed in nine quesness for which this insurance study
tions:
was made. Our plant is located just
I. What about the record and reliability
outside the city limits of Easton, Pennof each carrier?
sylvania, and began operations in 2. How much coverage is required for:
a. Fire insurance
1902. The company is one of the
b. Use and occupancy insurance
larger printers of technical publica- 3. What will be the actual cost of insurance for each insurance company?
tions. Each month forty -nine differ- 4. Should we discontinue independent appraisals and have them taken care of,
ent journals are printed, representing
without cost, by whichever insurance
approximately 1,100,000 copies. The
company is given the coverage?

R
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5. Are the inspection services of both companies adequate?
6. W ould it be desirable to divide the covage and yive each company a portion?
7. Is the present protective water supply
completely adequate or should changes
be made?
8. Should any changes be made in the
present watchmen's service system in
order to reduce costs?
9. On the basis of the foregoing factors,
should fire and related insurance coverages be continued with the present carrier or transferred to the mutual company?

agement. In this particular case, the
following outline was used as a guide
in the work and the resulting report
and will be used in the arrangement
of the remainder of this article:
I.
2.
3.
4.
5.
6.

Comparison of insurance companies.
Required coverages.
Costs.
Appraisals.
Inspection services.
Miscellaneous considerations such as
adequacy of water supply and changes
in watch system.
7. Recommendations.

Before these questions were attempted to be answered from company data, there were preliminary Comparison of Insurance Companies
meetings and discussions at which
Since one insurance organization
representatives of both insurance com- was a mutual and the other a stock
panies submitted proposals and rec- company, their modus operandi varied
ommendations. Necessary conferences considerably. Hence, the first step
were held after proposals were re- was to obtain a general comparison.
ceived to clear up questions and prob- The list below this paragraph dislems arising from them. As in most closes some of the salient facts which
selling jobs, the salesmen played up were covered. The comparative form
the advantages of their own com- it exemplifies was adopted to highpanies and pointed out possible weak- light similarities and differences. Items
nesses of the competing insurance 4 and 5 in the exhibit perhaps merit
company. It became the responsibility greatest attention, with Items 7 and 8
of the accountant to weigh the ad- also of some importance. All required
vantages and disadvantages as dis- formal or informal evaluation for the
passionately as possible and come up decision to be made. The eight -point
with sound recommendations for man- comparison follows:
COMPARISON OF STOCK AND MUTUAL INSURANCE COMPANIES
Stock Company Organization
I. Comprises approximately 100 capital
stock fire insurance companies.
2. Approximately 11,000 policyholders with
a total amount of insurance' in force of
over $55,000,000,000.
3. Association issues to its policyholders
contracts of its member companies. Each
member company accepts a predetermined percentage share in policies
issued.
4. Stock company operates primarily in the
interests of its owners, the stockholders,
50

Mutual Company Organization
I. Comprises eight mutual fire insurance
companies.
2. Total amount of insurance in force over
$47,000,000,000.
3. Same as for stock company.
4. These mutual companies are owned and
operated by the policyholders.
5. An original premium deposit is made
from which a proportionate share of
losses and expenses is deducted. At the
end of the policy term, the amount of
N.A.C.A. BULLETIN

5. Rates are not and known in advance.
6. Policies issued follow the broadest form
prescribed by low in the state in which
risk is located.
7. Provides engineering and inspection
services without charge. If desired, will
make a free appraisal.
8. Handled through broker.

original premium deposit remaining is
returned to the insured. Unabsorbed
premium deposit returns on one year
policies in the various mutual companies
vary from 89% to 91% on three year
policies from 67% to 73 %.
6. Policies follow broadest form prescribed
in each state and have added thereto
special supplemental coverages.
7. Same as stock company.
8. Handled direct with mutual company.

Required Coverages

There was little difficulty determining the coverage required for fire insurance. As indicated in the table below, the fire coverage was fairly consistent until 1952. Then a heavy

HISTORY OF COVERAGE AT VARIOUS DATES
Use and Occupancy
Coverage
Rate
Date
3 -Years
Rate
$.0875
$150,000
$1,062
$.125
1 -1 -38
.0875
200,000
1 -1-47
.087
250,000
1 -1 -50

Fire
Coverage
850,000
1,000,000
1,300,000
1,650,000
1,800,000

$

Date
12 -31 -44
7 -23 -46
3 -26 -47
8 -15 -47
1 -22 -48

building program and acquisition of
new machinery called for an independent appraisal, which resulted in
the increased coverage to $3 ,350,000
shown below:

12 -31 -50

2,000,000

6 -9 -52
6 -20 -52
12 -4 -52

2,500,000
2,700,000
3,350,000

5 -24 -51
.125
.002

2,500
40

.125
.002

4,188
67

However, a close scrutiny of business interruption (use and occupancy)
insurance revealed a serious lack of
adequate coverage. As shown in the
table above, our coverage amounted to
only $425,000. An analysis was made
of the three previous years and, for
further comparison, a computation
was made for the first six months of
1953. Without considering ordinary
payroll insurance, this survey showed
a need for $1,600,000 coverage. Both
companies involved were willing to
write this coverage at 80/0 of total
value. Another phase of use and ocSE P TE M BE R , 1 95 4

425,000

.087
.002

3 -Years
$131
178
217
369
9

cupancy insurance, that of coverage of
ordinary payroll, was brought into the
picture during the insurance conferences. In the past this had commanded
little attention. However, it was
pointed out that a prolonged shutdown due to a fire loss would probably cause a large exodus of skilled
employees to other industries unless
they were compensated while the plant
was closed. A goodly percentage of
the production employees have been
trained in the printing business.
On these two points, it was recom39

RATES,

D E P O S IT S , R E F U N D S AN D P R E M IU M S
( Th r e e - Ye ar B as i s)

Ra t e

Depo sit

$.35

$11 ,7 25

$8 ,0 90

.1 08

4%.
In t e r e s t
•

M U T U AL C O M P AN Y
69%
Ne t
Net
Re f u n d
Rate
Cost

Cost to
insu re d

$3,635

&

C O V E R AG E
FIRE
3,3 50, 000 @
Ri o t
ci v i l c o m m o t i o n
In t e r e s t o n $ 8 , 0 9 0

$

S T O C K C O M P AN Y
Cost to
insu re d

Ra t e

.1 25
.002

$4 ,1 88
67

.087
.002

1,13 1
26

97 1

6
.2I

2,730

1,884

.0 6 5

846

&

USE & OCC UP ANCY
,.3
7Ri o t
ci v i l c o m m o t i o n
In t e r e s t o n
1, 8 84
$

226

35 4

14,455

9,974

1,5 9 0

1,0 9 7

4,481
,11

1,1 9 7

5,678

493

57 6
13

132
$16,045

•

5,412
.13
.0 03

&

O R D I N AR Y P AY R O L L
5
os.
civ il co m mo t io n
Ri o t
I n t e r e s t . . $1 ,0 97

$11,071

$4 ,9 74 $1 ,3 29

$6,303

$6 ,0 (1 1

1 2 p er c ent on ref u n d fo r t hr ee - ye a r p e r i o d .

EXHIBIT 1

mended that $1,300,000 in use and
occupancy coverage be carried and
that coverage of $450,000 be placed
for ordinary payroll insurance, representing roughly the noncontinuing (in
case of business interruption) payroll
costs for a period of three months.
Extra expense coverage was advocated
to cover costs which would have to be
incurred to hold ground in business,
in the case of shutdown but no recommendation was made on this point.
Comparison of Cosfs

After determining the recommended
coverages, the question of the comparative costs for each company was
given searching analysis. The cost
analysis of the stock company presented no problem, as the rates were
net. However, the mutual company
plan required a premium deposit.
60

From this deposit, a proportionate
share of the "losses and expenses"
would be deducted month by month.
During the past few years the unabsorbed premium deposit returned on
three -year policies has averaged 69
per cent. It is conceivable that this
percentage could vary, but this possibility, although pointed out, was not
considered in the various cost tabulations. Exhibit 1 detailing rates and
costs over a three -year period was prepared to present the picture to management. It will be noted that the
recognition of interest on the refundable portion of the deposit premium
gave a cost advantage to the stock
company. The exhibit was prepared
on the basis of insuring the full fire
values involved, leaving it up to management to decide, depending on the
N.A.C.A. BULLETIN

company with whom the insurance
was placed, whether the insurance
should be placed on an 80 per cent,
90 per cent or a 100 per cent basis.
Both companies would write their
policies without coinsurance.
Appraisals

Both companies would furnish an
appraisal free of charge but, from investigation, it did not appear that
these are kept up -to -date so as to
supply the insured with new figures
each year. It seemed advisable to recommend that the appraisal company
which made our appraisal in 1952 be
retained to keep it up -to -date. The
report to management stated the cost
which this would entail.
Inspection Services

Both insurance companies involved
in the study provide free regular inspection services. Several local companies insured by each were contacted
and, in all cases, they reported that
they were completely satisfied with

the manner in which fire inspections
were made. Free advice on insurance
considerations is given when new
equipment is installed or when major
changes are made in plant lay -out.
In this respect it appeared that both
companies were equal.
Miscellaneous Considerations

The investigation of water supply
and watchman service, although interesting, brought out little bearing on
the decision to be made. An inquiry
into whether splitting coverage between companies would be satisfactory, was indeterminate.
Decision for the Status Quo

The recommendations to management were made as briefly and concisely as possible. Each of the nine
questions originally raised was answered. On the basis of the facts and
figures that were unearthed, plus the
recommendations, management made
its final decisions within two days to
continue with the stock company.

Purchased Parts Variance Accounting
by ROBERT W. DAY
Cost Accountant, Collins Radio Company, Cedar Rapids, Iowa

Where, as with many manufacturing companies producing elcctronic
instruments or electrical apparatus —and in other industries also —

many or most parts are purchased, the likelihood of and reasons for
purchase price variances multiply. They may become a principal managerial problem. A procedure for timely determination and informative disclosures of these variances is described in this article, related
to both government contracting and commercial business.

B parts and components going intoof
ECAUSE OF THE GREAT VARIETY
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electronic equipment and the very nature of the industry itself, every man61

LI S T I N G OF VAR I AN CE S ON P U R C H AS E D P A R T S

PROD.
LI N E
50

MAT E RI AL
CHARGE

I N V OI CE
N O.

VE NDOR
CODE

PUR CHASE
ORDE R

101850

ENT RY
CODE
1

32697 40800189607
L5O634100100 2.50525
0.5 30.5 50.0
P A R T
BER

QU A N T I T Y

S T D UNIT
COS T

ST D COST
AMOUNT

I N V OI CE
AMOUNT

V A RI AT I O N
AMOUNT

EXHIBIT 1

ufacturer must purchase from outside
sources large numbers and quantities
of parts. Transformers, crystals and
tubes, as examples, are usually purchased from companies specializing in
such production. Standards on purchased parts are established from purchase price history and, obviously, it
is impractical to be continually changing standards for financial purposes,
except at fiscal year ends. As a result
of this, fixed standards are employed
for a year or more. Particularly in
times of changing market and price
conditions, it becomes extremely important that the variance between purchased parts standards and actual invoice price on purchased parts be recorded and that such cost be identified
with particular production jobs or
lines of product.
Also, in order to do an effective job
of pricing new products and especially
with respect to sales under contracts
to the Government where price redetermination and renegotiation are involved, it is not only necessary to have
62

records of purchase price variance experienced to a given date but it is also
important to project or estimate the
total purchase price variance which
will be experienced at the end of a
given job or contract. Only by so doing is it possible at some time prior
to completion of a job to be able to
evaluate the effect that such variance
will have on the final selling price.
Recognizing this need for evaluation of price variance on purchased
parts when inventory transactions are
controlled by use of a standard, our
company has established a method of
determining and recording these costs.
Mechanical tabulating equipment plays
a large role in the detail calculations
required for the distribution of these
costs to various jobs. We have product -line codes and, a large part of our
business being government supply
contracts, we extend these codes to
indicate whether the purchase is for
government production or commercial
production.
Purchase price variance is handled
N.A.C.A. BULLETIN

P U R C H A S E VAR I AN C E D E F E R R A L P A G E ( G O V' T . C O N T R AC T S )

P r o d u c t L i n e 50
C O N T R AC T P R I C E 2, 000. 00
S. P. Oo

February

Mar ch

4000
400
1000
100

4000
400
1000

5000
500
000
25000
100000
40000
0000
000
10.

5000
500
4500
30000

"E st i ma t ed Var.
deliver ed
Times

0000
12.5

10000
.7

'T ot a l to A m o r t i z e
Less
m o r t . t h r u l a s t Mo.
C u r r e n t Mo. A m o r t .

1250

1670
250
420

101580

Purcha ses
Variation
Pu rcha ses
Variation

101582

=

_

o

"

o

Cu rrent Month Pu rcha ses
C u r r en t M o n t h Va r ia t i o n
Va r . F i s c a l Y. T. B.
Deliveries Thru
Estimated Pu rcha ses
L e s s P u r c h a s e s to d a t e
B a l a n c e to P u r c h a s e s
V a r . to d a t e
of P u r c h a s e s
As
T imes Estima ted Pu r ch.

1250

5000
55000
4500
10.

EXHIBIT 2

differently, depending on whether the
job is governmental or commercial.
Government contracts have lives ranging from one month to many months
and, for them, variation is accumulated and deferred to a special work in- process inventory account by individual contract until the time that deliveries 'begin and income is recorded.
Amortization then takes place each
month, based on the per cent of the
contract which has been delivered, in
SEP TE MB ER , 19 54

order to match applicable casts to income. Purchase price variance on commercial business is accumulated by
product line totals based on the sales
production orders. Our company calculates that, within a three -month
period our commercial inventory will
have been converted to finished goods
and delivered. Therefore, variation on
commercial jobs is written off to cost
of sales on a three months delay basis.
This leaves us at any given time with
63

three months purchase variance on the
books as an inventory valuation figure.
Setting Up The Variances

Our process gets under way when a
purchase order is released to a vendor
ordering a definite quantity of a part
number to be shipped to us, referenced
to a stated material charge. When the
parts arrive, the receiving report is
written and the material charge, vendor, purchase order number, quantity,
invoice number, account number, and
part number are placed on the receiving report from a copy of the purchase order maintained in the receiving department. This paper goes to
the accounts payable section where it
is matched against the purchase order
and invoice to see if all data agrees.
An invoice rider is then made up
which notes purchase order, part number, quantity, material charge, account
number, and invoice cost. The rider
is used to punch machine accounting
cards and then is returned with invoice and receiving report to be filed.
The cards are then grouped by account number and a listing called
"distribution of payables" is tabulated.
From this run, the journal entry is
made putting all purchases for production inventory into that inventory
in the general journal. The cards are
sorted again and all production inventory cards separated. These are
further sorted by product line, sales
production order (material charge)
and part number. A listing is made,
64

with the major control line of product, under which are listed sales production orders and under each sales
production order a grouping of purchased parts. This listing is entitled
Listing of Variance on Purchased
Parts —and is shown here as Exhibit 1 .
It is used, first, to post to worksheets which are grouped by contract
under product line. Each contract
shows individual sales production
orders and the actual cost of purchases
and variation for that month. These
figures are totaled on a current month
line and then added to cumulative
totals of purchases to date, variance
fiscal year to date and variance to date,
as in Exhibit 2.
A summary sheet is prepared for
each product line and has the same
headings as the individual pages for
job purchases and variance figures.
Current month totals for purchases
and variation are taken from the listing which was shown in Exhibit 1,
and added to last month's cumulative
totals on this summary sheet. A check
of correct posting to individual contract sheets is obtained when they
have all been totaled and agree with
the summary page. The latter appears
as Exhibit 3.
Commercial deferrals are handled
differently in that all sales production
orders are grouped by product line
and are set out individually on the
same page, with monthly purchases
and variance shown for each. They
N.A.C.A. BULLETIN

PU RC HA SE PR I C E VARI AN CE - PR O D U C T LI N E SU M M ARY

P r o d u c t L i n e 50 A i r b o r ne N a v i g a t i o n a l A i d s

Purchases
Cu r r e n t Month
T o t a l to Date

5000
4000()

5000
450 0

Purc hase Price Variation
C u r r e n t Jont h
F i s c a l Y r . to D a t e
T o t a l to Date

500
4000
4000

500
4500
4500

Am o r t i z at i o n o f P, P. V.
T h r u C u r r e n t Month
T h ru La s t Month
C u r r e n t Mo n t h

1250
0
1250

1670
1250
42.0

EXHIBIT 3

are added to get a total for the product line, which must agree with the
total on the monthly listing.
When the deferrals are posted and
checked out to the listing, the journal
entries are prepared for the general
and subsidiary ledgers. These entries
relieve inventory of variance so as to
have the stock inventory at standard
cost. This variance is transferred to a
special inventory valuation account entitled "Deferred Purchase Price Variance."
Writing Off the Variances

Amortization of purchases is not
just a matter of getting rid of a certain portion of accumulated variance.
Government contracts with long periods of performance make it necessary
to be more scientific (although practical) about it. We predict what the
SEP TE MBE R, 19 54

total variance will be on the contract
and use this figure for amortization.
The cost estimating department computes estimated purchases on the contract when the bid is made up. This
figure is revised when needed. Total
purchases to date are divided into
variance to date and the resulting percentage is used to multiply estimated
purchases to obtain the variance expected for the contract as a whole.
This estimate is then multiplied by
the per cent of delivery on the contract, giving the amount of variance
that should be amortized. Previous
amortization is subtracted and leaves
the amount of variance to be amortized in the current month.
Our commercial business is handled in a different manner. As stated
before, we feel that our lag from material purchase to product delivery is
65

P AR T N U M B E R VARIANC E AN AL Y S IS W O R K S H E E T

DE S C R IP T IO N

MO NT H

AC T IV IT Y THRU C U R R E N T MON TH
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EXHIBIT 4

three months. For this reason, we
amortize currently the variance we experienced three months ago. No attempt is made to apply the write -off
to individual sales as with government
work.
Situations Which Create High
Variance —And What We Do

Experience has shown us that our
method of computing total variance
for a contract will work on contracts
involving established products, as
variance is not excessive. It will also
operate successfully on products which
are entirely new, because new parts
have a standard cost very close to
actual in most cases. Supplier's initial
delivery prices, for the most part, remain fairly constant. The greatest
variance on individual parts occurs
when established products have engineering changes which do not change
the part number but do change purchasing requirements. The result is
usually a radical departure from established standard cost. It is true,
also, when production schedules make
it necessary to subcontract subassemblies usually manufactured at our
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plant. For this reason, we watch the
variance percentage on individual contracts closely and when it rises above
six per cent, we begin to analyze it
by part number. We separate and
group all parts which have a substantial unit variance or substantial total
variance above, in general, one per
cent.
This analysis is embodied in a Part
Number Variance Analysis Work
Sheet shown as Exhibit 4. The basic
data for it is taken, purchase by purchase, from the detailed listing in Exhibit 1, to obtain the "activity through
current month." In the "balance to
receive" section, the remaining amount
to be delivered is figured and pur.
chase and variance amounts extended,
the latter on the estimated projection
already described. We now have separated the parts that ,are causing the
deviation from what we consider normal. The purchases to date of other
parts are those which are conforming
closely to what our standards are.
A summary worksheet (Exhibit 5)
is also set up with the same two broad
sections as the part worksheets to
show in terms of analyzed parts, unN.A.C.A. BULLETIN
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analyzed parts, and a combined total
of the two, purchases and variance
accumulated to date and those expected to be experienced in the future.
The data for the activity section for
analyzed parts comes from Exhibit 4
and for the "total all parts" section
from Exhibit 2. The difference between the two is the unanalyzed parts
total. The variance percentage of our
unanalyzed parts is then calculated
and set up.
The next step is to total the "balSE PT EM BE R, 1 95 4

ance to receive" section of the part
pages and put these in their corresponding columns of the summary
sheet. We need now to know our
total estimated purchases which we expect to receive in the future. Once
again we use the contract deferral
page (Exhibit 2) and bring forward
the result of subtracting purchases to
date from estimated purchases and set
it up in the "total all parts" column
of the "balance to receive section" of
Exhibit 5. There, subtracting pur67

chases of analyzed parts from total
part purchases gives the necessary
figure for future receipts of parts unanalyzed.
The per cent of variance on received unanalyzed parts is then multiplied by the unanalyzed parts purchases to be received which results in
the variance to be expected on the
unanalyzed parts. Totalling the two
sections permits bringing the variance
figure down for all parts. Hence, our
contract page gives us our experienced
variance and our worksheet summary
gives us variance we expect to experience. The total of the two gives
us expected variance on the entire contract, which is set down on the proper
line on the contract page. The normal
amortization procedure goes on from
there. Price fluctuations, such as adjustments or formal price revisions,
will affect predicting future variance
and must be compensated for. The
new variance unit figure can be used
for the parts from the time of adjustment on. If the adjustment affects
prior deliveries, and it usually does,
a corresponding adjustment must be
made to the accumulated figures on
the worksheets. This is easily accomplished by using the unit amount of
the adjustment, multiplying it by the
quantity delivered, and adjusting the
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prior totals. The new totals will be
put in the current month line and
computations go on exactly as before.
A Practical Method of Write -Off
and Control

We realize that this system has
shortcomings in that the present parts
with large variation will not, in all
probability, be the only ones. There
will be, perhaps, more in the future.
We are in effect saying that all future
purchases of other parts will have a
variance of approximately one per
cent. Although this can hardly stand
as prophecy, it may be borne in mind
that amortization of purchase variance
begins when deliveries of finished
goods begins. Certainly, purchases for
production must be very well advanced at that time. It is our experience that, by the time amortization
begins and is in effect for three or
four months, our largest variation on
individual parts has become evident.
It is often said that accounting
statements are, for the most part, estimates with varying degrees of accuracy. This, no matter how true, does
not give us license to relax and let
our estimates become nothing more
than estimates. We feel that we are
putting more accurate figures in our
statements by the method described
and that experience has proven this so.

N.A.C.A. BULLETIN

Converting Parts Cost to a Completed Airplane Basis
by RALPH W. KINDLEY
Chief W orks Accountant, Kaiser Metal Products, Inc., Bristol, Penna.

Daily and cumulative evaluation of the effectiveness of labor in airplane parts production is made, under the procedure here described,
by comparison between actual and standard hours which the production represents. The procedure carries on still further and, through
use of cost figures and figures for standard hours per plane, gives
periodic check on labor cost per completed airplane.

to make an
airplane last week? Undoubtedly, many cost accountants in the industry, while trying to answer that
question, have raised their weary heads
from a sea of work papers with a feeling of frustration. Consider the intricacies in a typical case of detail
parts fabrication. These are headaches
enough without the further complications of assembly processes which involve a several -level pattern of sub sub -sub, etc. assemblies which "gozinta" sub -sub, etc. assemblies, which
"gozinta" the final product.

H
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The Production Problem

In order to simplify the case for
illustration, we will look specifically
only at the problem of labor costs on
detail parts fabrication. Material accountability is a "horse of another
color," almost as balky as the labor
problem. Assume that there are five
thousand parts in this hypothetical
airplane for which we want to determine the labor cost of detail parts
fabrication. An analysis of the operSE PT EM BE R, 1 95 4

ations involved to produce the parts,
reveals that, to make all the parts will
require an average of twelve operations per part —sixty thousand operations in all. The quantity per airplane
for each part may vary from one to
fifty, but predominantly one, with an
average of ten thousand pieces per
airplane.
Let us assume further that the contract requires the manufacture of parts
for one hundred airplanes. To make
the one hundred airplanes will require six million pieces upon which
twelve operations, such as shearing,
blanking, forming, notching, routing,
bench- finishing, drilling, deburring,
degreasing, heat- treating, plastic coating, etc., will be performed. Each
piece has to be moved from one work
station to another and subjected to
the rigid inspection control mandatory
in airplane manufacture. That makes
for a lot of material handling, inspection, etc. Also, let us assume that
these one hundred airplanes are to be
produced over a period of one year.
We want to determine how much it
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EXHIBIT 1

costs to make an airplane, week by
week, so that we will know whether
we are doing better or worse as we
go along.
It should first be noted that production planners have worked out the
logistic pattern to fit the preferred sequence of assembly. All they want
from the fabrication shop is the right
parts at the right time at the right
place, so that assembly can be achieved
smoothly and without building up an
over -sized inventory of obsolete parts
which might result from many engineering changes brought about by
technological improvements inherent
in aircraft manufacture. It is for this
reason that one hundred pieces of
each part number, needed for the hundred planes, are not released for man70

ufacture at one time, no matter how
economical it would be to run these
larger quantities in accordance with
normal manufacturing practice. Instead, the one hundred sets are broken
into blocks or releases. The first block
may consist of twelve of everything,
which is sufficient to test out the assembly jigs and to train the assembly
workers. If the detail parts are satisfactory at this point, larger blocks of
thirty or forty sets are run until the
one hundred sets are complete, providing the full number of parts for
that many planes.
Each part involved has been reviewed by cost engineers, operation by
operation. These engineers have established to the best of their ability
the standard hours required to produce
N.A.C.A. BULLETIN

each part. Their estimates are illustrated in Exhibit 1, a typical work
order card, which shows the standard
hours required for the operations applicable to a particular part. This estimate, when all parts which enter
into the plane are considered, is an
excellent tool to use to determine the
cost effectiveness of fabrication.
Combined Use of Part and
Standard Hour Card Files

The remainder of this article will
be devoted to an explanation of the
use of these standard evaluations, converted to punched -card records, to determine periodic cost of building an
airplane. Exhibit 2 presents a schematic
chart portrayal of the general procedure to be followed to determine
periodic costs per set of airplane parts.
The explanations in the paragraphs
which follow pertain to successive
phases of the procedure illustrated on
the chart.
The engineering department prepares a bill of material containing
each part number used in the airplane,
together with its effectivity (group in
which part is used, such as planes, 1
through 34, or 53 through 100).
From this bill, a punched card is created for each part which shows part
number, plane numbers for which effective, quantity needed for each plane
and the subsequent assembly number
and other information. These cards
comprise the so -called effectivity
(planes to which applicable) file for
SE PT EM BE R, 1 95 4

each part. Whenever engineering
changes are made, corresponding
changes are made to the punched card effectivity file, either by addition
of new cards or changes to the information in cards previously recorded.
Therefore, from the effectivity file at
any date, a parts list can be extracted
readily for any given manufacturing
release or series of airplanes.
From the work order cards, illustrated in Exhibit 1, on which cost engineers have indicated the standard
hours required to produce each part, a
second punched card is created showing part number, quantity per plane
and standard hours per part and per
plane. Whenever engineering changes
are incorporated in the manufacturing process, new cards are created, so
that a standard evaluation is available
for each part fabricated for the airplane.
Getting Standard and Actual
Costs on a Per Plane Basis

To determine the number of standard hours required to build any airplane within a particular manufacturing release, the following procedure is used:
1. Cards which represent the parts required
for use in the designated series of airplanes are selected from the effectivity
file. An example might be all parts effective from Ship No. 110 to Ship No. 165.
2. The selected cards are matched by collation with the standards hour cards in
order to select the corresponding standards hour cards for each part number.
3. The standard hour cards, as selected
above, are tabulated to obtain total
standard hours required to produce each
airplane within the designated series of
effectivity.
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In order that actual production of required to produce one airplane.
Actual costs are collected through
individual parts may be accumulated
for evaluation in terms of standard normal timekeeping- payroll routines
hours, there are a number of steps and summarized at the end of each pay
which must be taken. First, it is period to arrive at total labor expendinecessary to record the quantity of ture by elements of cost like produceach part produced, on a material tion, re -work, setup, material hantransfer record indicating transfer of dling, etc. The cost of fabrication for
good pieces to the store room prior one set of detail parts in an airplane
to assembly and to key -punch and is obtained by dividing the total costs
verify the part number and quantity obtained by the number of equivalent
figures. At the end of each work ships produced. The periodic costs
week, the cards recording production per airplane as derived above, when
are sorted to part number sequence plotted week -by -week, serve as an exand, by collator, are matched with cellent tool for production managethe standards file hour cards to select ment to measure the effectiveness of
from the latter cards which corre- manufacturing operations. Also, the
spond with part numbers produced. standard hours factors may be utilized
The quantity produced of each part is in many ways to analyze machine
multiplied by the standard hours re- availability and manhour requirements
quired per part, to arrive at standard in connection with a pre- determined
value of production for each part and production schedule.
Further adaptation of the punched
tabulated to secure a grand total of
card
files mentioned in this article
standard hours produced for all parts
may be made to break down the standmade during the work week.
Because, during any specific work ard hours required by major work staweek, only a portion of the total parts tions in the fabrication shop, e.g.,
in the airplane will be in process, pro- press, brake, bench, router, shear, drop
duction in terms of number of air- hammer, etc. An evaluation by staplanes built must be expressed in tion, of standard hours produced, reterms of an equivalent value of stand- duced to equivalent ships on a daily
ard hours produced in relation to the basis, provides a yardstick of actual
total standard hours required to build versus scheduled production at key
one airplane. The equivalent ship's work stations, so that management can
worth of airplanes built is obtained by pinpoint locations which are causing
dividing the total standard hours pro- trouble in the day -to -day flow of produced for all parts made during the duction. The punched card files may
work week by the total standard hours also be adapted to indicate major comSE PT EM BE R, 1 95 4
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ponents of an airplane, such as fuselage, fin, rudder, leading edge, aileron,
etc., to determine costs by components
and so to highlight costs on specific
sections of the airplane.
An Interpretative Procedure

The foregoing paragraphs have explained how punch -card accounting
with machines that do not think, can
provide an excellent tool to simplify a

complicated cost problem. The sys.
tern can help to keep the cost accountant away from a mountain of work
papers, and enable him to spend a few
week -ends at home with a clear conscience, knowing that on the morrow
he will be able to supply production
management with current new, instructive,
interpretive figure -facts
fairly representative of the cost of
fabricating airplane parts.

Mainsprings of Maintenance Cost Control
by C. R. COOPER
Supervisor, Cost Accounting Department, Solar Aircraft Company, San Diego, California

A facility classification, basic to a facility catalog, underlies the structure of the system here outlined, which builds up through work orders
to cost reports, to achieve better maintenance service at minimum
outlay. A flow chart of maintenance organizations is included and
daily, weekly, and monthly control reports are illustrated.

A

GOOD MAINTENANCE COST SYS-

objectives are to improve
maintenance service control and reduce maintenance costs. To accomplish this purpose, a company must
have dose coordination between the
maintenance department and the cost
department in collecting and reporting costs.
TEM'S

Facilities Identification:
Maintenance Accounts

One of the first records necessary
for maintenance cost control is a
facility catalog, such as Exhibit 1,
74

which carries an up -to -date inventory
of all the equipment in the plant, established by conventional physical inventory procedures. All the equipment in the plant is then tagged in
a uniform and conspicuous location,
with decals and metal name plates
carrying the facility code number assigned under a system adaptable to
tabulating equipment.
A six -digit code (ranging from
100,000 to 999, 000) meets these requirements. It will be seen that the
fifth and sixth digits serve a dual
purpose in that, first, they assign a
N . A . C. A . B U L L E T I N
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EXHIBIT I

specific number to one of several identical machines and, second, numbers
from 0 1 - 6 9 cover company -owned

Class number
04
Drill

Type number
0
Single spindle

The maintenance department controls the assigning of new numbers
to all facilities received. Inventory
record cards are established. These
cards show all machine specifications,
utility demand, location history, purchase and replacement cost, etc. (and
can serve as detail of the company's
capital asset records).
The facility inventory cards are sent
to the tabulating department where a
master inventory tabulating card for
each item is keypunched, verified, interpreted and filed in facility number
sequence. Each card should carry the
information already indicated and the
expense account number, to which its
SEPTEMBER, 1954

equipment, while numbers 7 0 -9 9
cover rental or furnished equipment.
The code is broken down as follows:

Size number
1
17"

Individual
facility number
and
ownership code
01
Company owned

maintenance will be charged. To keep
the facility catalog up to date a weekly
report of facility acquisitions, dispositions and changes must be prepared
and furnished to the tabulating department. Periodically this department
prepares inventory verification lists
for each operating department, which
are sent to the foreman.
The charging of maintenance expense is established to conform with
the classifications of facilities in use.
Summary accounts established are:
Maintenance and Repairs— Routine
Buildings and grounds
Machinery and equipment
Perishable tools
Dies, jigs, fixtures, etc.
Office furni ture and equipment
Transportation equipment
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SERVICE REQUEST

A written request screens out the un-

-

important or unnecessary, establishes
responsibility, prevents mistakes and
misunderstanding about what is to be
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EXHIBIT 2
Service Request and
Approval Procedure

All requests for maintenance work
are made on a Service Request (Exhibit 2), prepared by the department
supervisor. The original is sent to the
maintenance dispatch desk and the duplicate is filed in the department for
follow -up. A telephone request can
be made for facility breakdown which
must be repaired immediately to prevent delays in productive operations.

maintenance cost control.
Factory Work Orders (Exhibit 3)
are not issued by the maintenance department until a properly prepared
service request is received and approved, except in emergencies. This
department estimates the prospective
cost of each of these work orders and
then forwards them to the requesting
division manager for approval. Any
job request ov er $ 5 0 0 is a u t ho riz ed
by a n a p p ro p ri a ti o n requ est a p p r o v e d

by the plant manager. The importance of the approval structure on
maintenance work should not be over-
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looked. If none is required, the company is not using one of its most
valuable tools. If too many are required the system will fall down of
its own weight.
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Standing Order Classifications
Form Basis for Control
EXHIBIT 4

The extent to which maintenance
costs can be controlled depends largely
on the degree to which they can be
measured and analyzed. By using
tabulating equipment to accumulate
work order costs, to control work
orders in process, and to distribute
costs to expense, one can simplify
our costing operations and minimize
clerical costs. A system of standing
facility factory work orders is used
to assist in this by disclosing high

cost facilities and maintenance functions. Tabulating cards are created so
that a run of costs by work order number can be made identifying the cost
details of each. job time cards and
materials requisitions are entry
sources. Standing factory work orders
are established as follows (individual
work orders are issued for all other

I. For each catalog facility, a work order
is set up with a seven digit number,
beginning with a special serial code and
followed by the six digit facility number
for repair and maintenance costs of less
than $500.
2. Routine and recurring functional maintenance jobs consisting of highly repetitive or short -cycle operations such as
changing cutters, shears, grinding stones,
etc., can be authorized by blanket work
orders with specific numbers assigned.
These functional orders are set up with

engineered standards, in order that comparisons may be made of costs from
week to week to disclose variations from
normal and highlight undesirable conditions.
3. For miscellaneous repair and maintenance jobs not covered above, blanket
work orders are set up with a seven
digit number, including the department
number as part of the work order number. These orders have a limit of $50
or 16 hours so they will not become a
burying ground for unauthorized costs.

Cost Accumulation

cause from the maintenance work
ticket. Daily, the job time cards are
keypunched. The distribution is reproduced from the master card into
each time card, thereby making all
information available in each charge
card. The tabulating department is,
therefore, able to run all charges to
work orders daily and distribute them
to expense at the same time by re-

Maintenance personnel assigned to
various jobs prepare a Maintenance
Work Ticket (Exhibit 4) for each,
recording badge number, time started,
work order number, labor classification, and breakdown reason. The timekeeper verifies and records the necessary information on each employee's
individual daily job time card, coding labor classification and breakdown
SE PT E MB ER , 1 95 4

jobs)
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EXHIBIT 5

sorting of the cards. The flow of
charges through the tabulating department and into the reports now to be
described is shown in the Maintenance
Cost System Flow Chart (Exhibit 5).
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Cost Reports —Well -Timed
and Directed

Each day the maintenance foreman
is furnished a tabulating run of the
daily labor distribution for jobs perN.A,C.A. BULLETIN
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EXHIBIT 6

formed the day before. This is "rough
data" but he can visually check the
daily charges of all orders, noting the
department and the faculty in which
work was performed. In order that
blanket facility factory work orders
do not become a burying ground for
unauthorized costs, a Weekly Departmental Maintenance Expense Report (Exhibit 6) is furnished the departmental foreman, indicating the
hours spent, material, labor and overhead costs, as well as the facility
number involved. There is careful
screening of charges by the operating

foreman or

one o.n[P
NU N P[ .

aeo n N

report.
To maintain control of specific factory work orders and routine functional maintenance jobs, a Weekly
Maintenance Job Order Cost Report
(Exhibit 7) is furnished the plant
engineer and departments charged.
Actual hours are compared with stand and or estimate. Also, upon the completion of individual specific factory
work orders, a Tooling and Factory
Work Order Summary Card (Exhibit
JOB ORDER COST R E P O R T

M a r c h 14,

1954
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head each

week and the maintenance department
supervisor also reviews a copy of the
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EXHIBIT 8

8 ) is supplied to the department
charged, and a tabulating list of the

cility catalog and a monthly Manufacturing Expense Report (Exhibit 9)

same items is sent to the maintenance
department.
T o provide more effective control
of maintenance cost on a long -range
basis, budgets for each department
are established based on estimated annual repair costs as shown in the fa-

of actual against budget is prepared.
Expenditures over budget can be related to the specific facility on which
excessive charges were incurred. Along
with this report, a monthly Facility
Maintenance Cost Report (Exhibit
10) is issued. Besides aiding in bud-
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EXHIBIT 10

get analysis, this report is the backbone of planning for both facility
replacement and new facility procurement. In addition, cost reports itemized by reason code and labor class are
issued. These reports provide another
basis for comparing costs with previous periods, measuring them against
estimated hours and costs and, hence,
analyzing costs for corrective action.
Also special summary accumulated

SEPTEMBER,. 1954

costs reports are issued by facility class
when required.
All of these reports are issued
to answer management's question:
"Where were the maintenance dollars
spent ?" As a group, they give a
comprehensive answer to this question
daily, weekly, monthly, and annually.
Furthermore, they show that good reporting is the mainspring of niaintenance cost control.
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,Ceders to the Editor
A COMPETITION TO REDUCE THE
COST OF ACCOUNTING

Editor, N.A.C.A. Bulletin:

ent above, the main measuring sticks used
are number of documents processed and
number of pla nt employees on the payroll.
Of course, these measuring sticks are sub-

TH E EXPE NSES OF A N AC C OUN TI N G OP-

ject to a rgu ment a t times but usually serve

need to be controlled perhaps
just a little better than expenses of other
departments, for accountants have always
led the way in systems and procedures
work. The largest item of expense is, of

their purpose very well.
The amount of interest which can be
stimulated by competition is surprising.
Every accounting head strives to be the
leader in some particular phase of operation. Certain locations are proud of their
mechanized payrolls. Other locations excel
with their combination invoice - shipping notice typing. The net result of the competition is, naturally, a reduction in the
cost of operating the accounting departments, plus a continued awareness of the
need of further means of expense reduc-

ERA TI ON

course, salaries. Our company has attempted very successfully to control salary
expense by fostering competition among
the approximately forty accounting units
located in manufacturing plants in thirty
cities. All of the accounting u nits perform
basically the same functions — payroll, cost,
budgeting, ledger posting, accounts payable, etc.
We require ea ch accounting organization
to record the cost of each accounting function and the units of work produced, and
to submit a quarterly report on it to company headquarters. For example, a location might report an invoicing cost of
$2,500 with a production of 10,000 invoices, or a cost of 250 per invoice. From
the data submitted by each accounting location, company headquarters prepares competitive statistics to issue in condensed
form to all accounting locations. Three
methods of measurement and presentation
are used:
I. Accounting employees per 1,000 plant
employees.
2. Accounting cost per plant employee or
document, whichever is most applicable.
3. Relative ranking of each location.
The purpose of the statistical report is to
provide a plan to determine the cost of
the various accounting activities at each
location on a uniform basis. As is a ppar-
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tion.
T . H . N EW , Pittsburgh Chapter

ARE YOUR REPORTS "SCRAP" ?

Editor, N.A.C.A. Bulletin:
WE CONSIDER TH A T PARTS and raw materials are scrap when they fail to do the
job for which they were intended. Similarly, we should judge accounting reports,
analyses, and letters as "scrap" when they
fail to do their overall job. This job consists of communicating facts and ideas to
others. If the communication is faulty,
then the report ha s fa iled. Communication
has failed whenever the person receiving
a report answers the writer with a call
for explanation or interpretation.
It is not sufficient to dismiss the incident
by saying that the person receiving the report was at fault in not understanding it.
We m ight a s well say that a ma chine was
at fault for not operating with a poorly
made part. Hence, the well -known virtues

N.A.C.A. BULLETIN

of accuracy and promptness are minimum
ones. There are added requirements for
reports and letters issued by accounting or
cost department. Some are:

are important goals, for reports are an
accounting end - product.

I. Use a simple style. Regardless of audience, unnecessary words should be
omitted. Sentences should be kept short
and uncomplicated. It is usually better
to break a sentence into two shorter
sentences if the original requires four or
more lines of type.
2. Write with a specific purpose to a specific audience. If the reader is an expert in the field, much background information may be omitted. If, however,
the person reading the report is not
trained in accounting, it may be necessary to fill in a great deal of background
information.
3. Use punctuation to help the reader. In
order to do this, punctuation should be
liberal and correct.
4. Emphasize the significant. This can usually be accomplished by placing the important points at the beginning. Even in
tables of numerical data, this should be
considered, to insure that the important
ratios or balances are not buried among
a mass of supporting data.
S. Organize. All communications (whether
reports or letters) should follow a logical step -by -step progress to a conclusion. When the reader is forced to
"back- track," he loses time and may lose
the idea, also.
6. Illustrate. Where they can be used,
tables and graphs are valuable in calling
the reader's attention to significant
facts. The increased use of such visual
aids by popular magazines is an indication of the trend in trying to catch the
eye of an audience.
7. Outline and index. Letters and analytical
reports become much more readable
when they are broken into logical subgroups. Proper sub - headings should be
supplied to index the sections of the report. This, together with paragraphing,
gives the reader a "breather" in which
to collect his thoughts.

ESTIMATES AS THE EMBRYO
OF A COST SYSTEM

If accounting reports, bulletins, procedures, and letters are written with the
above points in mind, many benefits will
result. Communication scrap will be reduced. Readers will rea d the reports faster
and with greater comprehension. These
SEP TE MB ER , 19 54

KERON O'NEIL, Binghamton Chapter

Editor, N.A.C.A. Bulletin:
I T S E E M S T O M E T H A T , in N.A.C.A.
Bulletin articles, we have missed the field
of estimated costs altogether and that this
field is very important to all companies
which do not have the volume to support
a cost department. Estimated costs for costing (and pricing) work very well for
many companies. However, there are certain special requirements. They should be
tied in with the general ledger, i.e., units
sold in any period multiplied by the estimated cost figures should equal something
close to the cost of goods sold for the
given period. If this is not the case, the
estimates must be analyzed to determine
the discrepancy. Also, with an estimate
cost system, it is important drat financial
statements be drawn from the books at
least quarterly. It is still better if monthly
statements are made. Of course, monthly
and even quarterly statements mean estimating inventory, which can be done on
a percentage basis in many industries and
corrected periodically, preferably at least
every six months, by an actual physical
inventory.
The estimates, to be useful, presuppose
an accurate job cost system. In running
job cost bookkeeping labor can be posted
to jobs from the time cards and the total
tied in with the general ledger with little
difficulty. Material is more difficult to
handle because there are usually no perpetual inventories as such and a stores
requisitioning system to charge material
into costs is not usually maintained. Material accounting can be satisfactorily
handled, however, if the purchasing de-
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partment buys major parts and materials
in quantities applicable to a certain num.
ber of jobs a nd k eeps tra ck of whether the
material has been fabricated and sold or
is still in stock, before placing additional
orders. It will be apparent when the jobs
should have been charged. Materia l in the
small plant is usually controlled by the
foremen and supervisors by inspection,
which is not the best method, but any
losses sustained in many instances would
not cover the cost of stock rooms and a
requisitioning system. At all events, wide
divergence in material left at inventory
time between the physical balance and that
called for on the basis of estimates, can
be investigated. Overhead can be applied
on a percentage basis on labor or material
or both and the ra te revised a s the volu me

jobs of a like nature, with plain estimates
made for any new features. Overhead is
applied on the basis of most recent statements, compared with prior periods to adjust for volume. General, administrative,
and selling expenses, as well as anticipated
profit are also determined on a percentage
basis. The overall picture is then studied
in the light of known competition and
anticipated volume and the bid for the job
is submitted. The actual material and labor
costs are later placed beside the estimated
figures, together with actual overhead percentages for the period, for comparison
and for a check on the estimating efficiency
of the engineering department as well as
the operating efficiency of the plant.
It is true that these estimates are not
accurate in many instances but additional

changes, as indicated by the monthly or
quarterly statements. Overhead is controlled by comparative operating statements
in dollars and percentages.
In estimating jobs la bor and ma terial required for each are determined by the engineering department, material from the
specifications (priced by the pu rcha sing de-

Above all, estimates are a start at cost

partment) and labor from past records of

W. F. LAUDENSLAYER, Reading Chapter

time and

thought devoted

to them in-

creases their usefulness and points to controls which can and must be installed.
control and, once the start is made, the
company will develop more adequate cost
records.

THE FOLLOW- THROUGH
"Dynamic accounting can vitally serve business management during a period of economic adjustment. Remember, however, that in many instances it will be necessary for
the accounting officer to do a selling job. Although he is probably the most well informed executive in over -all corporate affairs, yet ironically he is also usually the most inarticulate. It is up to us to present our data in a more palatable and forceful manner, and
to follow through, making certain that the contributions accounting makes to management
planning are converted into greater profits."
From "Managerial Utility of Accounting in a
Period of Adjustment" by William A. Kopta,
Accounting Review, July 1954.
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Ratesoff evrefft Readixy
Books
Operations Research — Proceedings
of Society for Advancement of Management Conference

Accounting Systems — Their Design
and Installation
William Rodney
ThomIli.,son,
Extension
University,
Chicago,
SibLaSalle
Ed., 1953,
739

74 Filth Ave., New York, N. Y. , $15.00.

A compendious volume, one suspects that
this compilation of contributions has selective relevance to the industrial accountant.
Certainly the section of "ca se illustrations"
on "accomplishments of operations research
on inventory problems" may have pertinence. If that is taken hold of, it is also
possible the remainder of the contents will
show itself informative.
Cost Accounting —Text, Problems,
and Cases
Clarence B. Nickerson, McGraw -Hill Book
Company, Inc., New Yor4, 1954, 462 pp.,
$7.00.

Classified into material on profit determination (inventory valuation is associated with
this topic in the presentation), cost accumulation, standard cost, variance analysis, government contracts and eight other significant subdivisions of the industrial accounting field, the present work supplies problems and cases in an area where su ch materia l is not abundant. The stated goa l of the
book is to aid students in making "effective
use of . . . accounting in business."

PP., $6.00.
A somewhat extensive presentation of the
subject of systems is offered in this as in
former editions of Mr. Thompson's work,
broken up, however, into readable units
and given definitely profuse illustration by
way of relationship charts, forms samples,
tables of information and account charts
and point list, etc. (202 illustrations are
listed in the contents.) Systems for differing lines of business are exemplified in
closing chapters.

Realistic Depreciation Policy
George Terhorgh, Machinery & Allied Products Institute, 120 South LaSalle St., Chicago
3, Ill., 1954, 197 pp., $6.00.

The present study is offered as providing a
comprehensive and well- documented examination of basic principles and their
practical application to depreciation reform. It is presented as making it possible
to reappraise existing depreciation practice,
both for ma nagerial pu rposes and tax purposes, from a fresh viewpoint.

Ar ti c le s
The Gap Between the Electronics
Engineer and the Accountant

ing equipment, it is contended that he can
effectively demonstrate his intention to ob-

Paul Kircher. The Controller, August 1954.

tain the benefits of electronic developments.

Because the controller has ultimate responsibility to lead his company into the new
field of electronics applications, he should,
this paper suggests, work towards closing
the gap between engineers and his accountants. Through assignments of duties to his
staff and through his contacts with representatives of the suppliers of data- processSE PT EM BE R, 1 95 4

Rebuilding Distribution Is One of
Management's Big Modern Problems
James J. Nance, Advanced Management, June
1954.

It is this author's opinion that rehabilitation of distribution methods must be accomplished in today's difficult era, when
85
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the consumer is challenging prices.

He

points out that modern management must
achieve efficiencies at the same time as it
rebuilds this important area of business.
Distribution cannot, he emphasizes, be rebuilt on a foundation of government orders,
at least not today.
A New Method of Job Evaluation.
The Guide Chart - Profile Method
Edward N. Hay and Dale Purves, Personnel,
Jul y 1954.

Acknowledging that many still hold to
the belief that it is difficult to apply job
evaluation techniques at upper management
levels, the author of this pa per goes on to
point out that a number of prominent comSE PT EM BE R, 1 95 4

panies have installed executive job evaluation plans with notable success. As practitioners in the field of job evaluation they
describe a new method which has been
successfully applied at both high and low
levels and which has a mong its advantages
the fact that it covers a wide ra nge of jobs
at various levels of difficulty and responsibility.
Statistical Techniques
agerial Control

for

Man-

Howard L. Jones, Industrial Quality Control,
May 1954. 11.50.

Suggesting that management can control
large business operations by keeping and
interpreting performance indexes, the au
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thor of this paper describes a n a pproa ch to
interpreting one of these indexes. For
illustrative purposes, the index discussed
is assumed to measure some kind of performance at a division level, but the discussion is represented as also applying to
indexes at the company level and likewise
to indexes measuring the performance of an
individual worker.
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Education in Industrial Accountancy
Kenneth F. Byrd, Cost and Management, June

1954

In this article, the author suggests that
there is a need for some of the libera l a rts
subjects in the accountant's program of
studies and that accounting courses themselves should be imaginatively taught at a
university level.
N.A.C.A. BULLETIN

3ar lourNonvatioll
Accounting Through the Centuries
PEOPLE

AND

THE

INSTITUTIONS

THEY

and work within need to place
themselves for their own peace of mind,
emotional security, and sense of direction.
If, because of the brevity and indefiniteness of historical sketches of accounting
contained in most textbooks, accountants
have been unable to place themselves as
having, in truth, a history at all, the self doubts which this may engender should be
set at rest by a list of 250 dates significant
to accounting and running from 4500 BC
to 1953 AD, which appears under the
caption "Historical Dates in Accounting"
in the July 1954 issue of The Accounting
Review. The list was compiled at Ohio
State University by seven students in an
accounting seminar of Professor W . B.
Jencks.
Not every date given is strictly an accounting date. Some, like "1202 Arabic
numerals were introduced to Europe in
book form," mark broader cultural changes.
The distribution of the dates listed ma y be
CR E AT E

of interest. Over 100 are in the present
century, abou t ha lf a s ma ny in the 1800's,
some 75 in the first eighteen centuries of
the Christian era, and fifteen are earlier
dates.
It is perhaps inevitable that the item attached to 4500 BC should be su ch a one as
"Taxes were levied and collected by the
Babylonian Empire. Babylonian influence
became the center of commerce and business in its day," and that 1953 should be
identified with an event in financial accounting, "T he American Institute of Accountants published the CPA's handbook,
and also revised their Accounting Research Bulletins." Although there are many
other da tes to attest tha t the needs of GovSE PT E MB ER , 1 95 4

ernments and the exigencies of financing
form two of the mainstrea ms of accounting
developments, there are also dates which
make it clear that the use of accounting
information to guide the condu ct of enterprises is not a new but a well - established
concept. Among such da tes are the following ones chosen from those before 1910:
1350

In manufacturing plants, the accounting period was the length of
time needed to complete a certain
quantity of product.

1400

First evidence of cost accounting appeared in "job order" costing of
ca rding of wool in Ita ly.

1482

Books were closed and profit calculated on an annual basis in Genoa.

1588

John Mellis, of England, first introduced the idea of depreciation as
charge to profit and loss.

1595

At this time the accou nts of Pla ntin,
a Flemish printer and publisher,
contained many elements of a modern job -order cost system. Separate
cost accounts were kept for each
book published.

1740

The need for bu siness instruction in
Boston was satisfied by private writing schools which included bookkeeping in the curriculum.

1817

Payen (France) wrote a book on
cost accounting.

1883

An accounting course was offered
as a part of the curriculum at the
Wharton School of Fina nce & Com-

1904

Cost Accounting was being taught
at the University of Pennsylvania
and at New York University.

merce.
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1906

Accounting systems were being
taught at New York University.

Who Is An Acc ountant?
Based on a procedure which is intended
to provide tools for recognition of the
greater and less adaptability of individuals
to accounting work, a survey of vocational
preferences of a group of "satisfied" and
"dissatisfied" accountants has been undertaken and a study of these groups is reported upon in The Journal of Accountancy
for April 1954 (270 Madison Ave., New
York 16, N. Y., single copy 75¢) in an
article written by Robert Jacobs and Arthur
E. Traxler. The study was sponsored by
the American Institute of Accountants and
made use of "the Kuder Preference Record Vocational" and its companion instrument,
the "Kuder Preference Record - Personal" devised by Dr. G. Frederic Kuder, Professor
of Psychology at Duke University. The
bases of these two "inventories" of preferences are briefly described ir the article.
As to results, there are no conclusions —
only indications, but these a re not without
their definite interest to all individuals who
have tried to evolve with the civilization
with which they are inextricably involved.
The following two excerpts, which can
only suggest the data tabulated in the
paper, briefly characterizes the "satisfied"
and "dissatisfied" accountant (presumably
public accountant in these instances but is
his industrial cousin different ?):
"In genera l, the satisfied public accountant has much more interest in computational• activities and considerably more interest in clerical and literary activities than
the average man. He is noticeably less interested than the average man in social
service, outdoor, and mechanical activities.
He has some preference for being a ctive in
groups, and has a moderate liking for
work ing with people and meeting new peo90

ple. He prefers to seek new experiences
rather than restrict himself to familiar situations. He has only slightly more liking
for working with ideas than the average
man. He ha s some preference for avoiding
conflict and does not want to be aggressive;
at the same time, he likes to influence and
direct others and has considerable preference for activities involving the use of a uthority and power.
"Dissatisfied accountants follow somewhat the same pattern when compa red with
the average man, but when compa red with
satisfied accountants, they tend to be less
interested in computational and clerical activities and more interested in outdoor a nd
artistic pursuits. The dissatisfied accountant
also seems to have more preference for new
situations and less preference for avoiding
conflict than does the satisfied accountant."
Light on Equipment Replacement
Evaluation
If there is one type of managerial decision in which accountants generally have
come to contribu te more than any other —
and accounting contribution to managerial
decisions of many types and all sizes has
grown with the growing maturity of the
accountant and growing needs of manage ment—it is the timing of equipment replacements. Perhaps this is because alternative costs are so obviously involved. Perhaps it is because satisfactory equipment
accounting has long been an interest of
the accountant when others have deemed it
nonessential.
At all events, it is customary to see
articles in this area in the N.A.C.A.
Bulletin and other accounting and business
periodicals. A welcome addition to this
literature is Tested Approaches to Capital
Equipment Replacement (American Management Association, 330 West 42nd Street,
New York 3 6, N. Y., price to nonmembers
of A.M.A. $3.25) which includes eight
N.A.C.A. B U L L E T I N

papers reflecting systems in use by larger
companies. National Gypsum, Standard
Oil (N. J. ), Sylvania Electric Products,
Atlantic Refining Company, Allis -Chalmers Manufacturing Company, Bigelow Sanford Carpet Company, Armstrong Cork

item calls attention briefly to one or two
features related to each of two topics which
have been given a fair amount of notice
and hold relatively high importa nce to the
managements of industrial companies.
These topics are depreciation and research

Company, and E. I. du Pont de Nemours
are represented. The papers are adapted
from material presented at the A.M.A. Conference on the subject at New York on

costs.
The first of these topics, depreciation, is
affected by provision that, for assets having
a life of three yea rs or more a nd acquired
for original use after 1953 (including costs
of addition or reconstruction of property

May 3 -4, 1954.
The industrial accountant will find here,
especially in the several papers which are
both procedural and theoretical in the
sense that an explicit case is made out for
the handling described, avenues of thought
to tie in with the very familiar and quite
various project approval procedures current
in large and small companies alike. A central group of three papers (Atlantic Refining, Allis- Chalmers, and Bigelow -Sanford) report, respectively, on "computation
of ra te of retu rn a s applied to repla cement
valuation," "a scientific formula for solving replacement problems," and the "competitive demand system of capital budget
preparation."
The controversial "lease -or -buy" alternative is the subject of the Armstrong Cork
paper which includes schedules in which
comparisons are made for building, machinery and auto fleets.
Depreciation and Research Costs Under
the Revised Internal Revenue Code
The detailed revision of the Internal
Revenue Code apparently nearing enactment
as this issu e of the N.A.C.A. Bulletin goes
to press is the subject of diligent - overage
by tax specialists who, themselves, take eloquent notice of the number of changes incorporated in the revision and the difficulty
of assessing the effect of more than the
principal ones. This situation provides no
temptation for nonspecialists to hazard any
sort of roundup of changes. The present
SEP TE MB ER , 19 54

acquired earlier), allowances may now be
computed on several liberalized bases having the effect of heavier deductions in initial years. Principal of these is the declining balance method, which may be used
at twice (instead of one and one -half) the
straight -line rate. An example of the effect
is a property with a ten -year life, for which
this would a llow nearly 60 per cent of the
cost to be deducted in the first four years
of life, as compared with 40 per cent on
the straight -line basis. (It is well -known
that this is not the sole consideration in a
decision between the two methods). Another point relative to depreciation is that
the taxpayer and the treasury may enter into written asset -life agreements changeable
only on a showing of fa cts. It is also provided that taxpayers are free (unless they
have agreed not to) to switch back to
straight -line depreciation from declining
balance.
As to research it is generally provided
by the revised code that such expenditures
may be either written off in the year incurred (capitalization has often been required in the past) or charged off over a
five -year period.

Immediate chargeoff, re-

stricted in recent years pretty much

to

permanent research programs, may be taken
the first year after 1953 without the commissioner's consent, a probable benefit to
many smaller companies. Election of either
91

the immediate write -off or five -year amortization cannot be changed in later years
without treasury approval. Here it must
again be pointed out that this topic in
past and present law has ramifications
which ca n be dea lt with only by consulting
the code itself or informed tax sources.
Information on the Distribution Field
The field of distribution activities is
one which, in almost all its aspects, at
once invites and defies definitive treatment.
Information about it is widely sought. A
relatively young and still experimental government publication —the July, 1954 issue
wa s Nu mber 5 of Volume 1 —the Distribution Data Guide, which is issued by the
Office of Distribu tion of the U. S. Department of Commerce, Wa shington 2 5, D. C.,
lists a wide variety of "publications and
reports containing basic information and
statistics for use in market research, merchandising, sales promotion, advertising,

lation Centers (State of Nevada Planning Boa rd).
Profit Sharing Patterns. P. A. Knowlton
(Profit Sharing Resea rch Foundation).
Income Changes Bring New Sales Pattern. Philip Clark (Nation's Business,
U. S. Chamber of Commerce).
Getting the Most From Traffic Management. Blomgren and Hartley (Indiana
University) .
Current Sources of Informa tion for Market Research. Nathalie D. Frank
(Geyer Advertising, Inc.).
Business Management Handbook. J. K.
La sser (McGra w Hill).
The Office Equipment Picture to
(and including) Punched Cards
Dependent as they a re on forms a nd office equipment for receipt, use, and reporting of information, many accountants
develop form and machine blindness, a
sort of bewilderment- because -of- infinitevariety feeling, not relieved at all by the

etc."
Each listing is described in text which
runs about 100 words. The listings are
classified into materials published by the
Federal Government, state governments;
business, professional and institutional ma-

now -you- see -it- now - you -don't threat of obsolescence applica ble to a portion of newer
as well as older equipment. There is no
doubt that this occupational disease can

terials; chambers of commerce; colleges
and universities, commercial organizations,
and publishing companies. The Ju ly, 1954
issue of the Guide consists of eighteen
pages. The foreword reports the Guide
as available free on request during a trial
period.
The several groups of listings are by
no means equal in length. Hence the following selection, which cites a title each
from the sources identified above, is not

and must be overcome in the light of
prospects that ultimately machines will both
read and produce forms.
There is some refreshment, then, in
such an item as the succinct and matter of -fact once -over provided in Brief Review
of Modern Office Machines by Robert L.
Peterson (Business Management Aid No.
8, Bureau of Business Management, University of Illinois, Urbana, Illinois). The
effect is to review the pre- digital- computer

proportionate to contents but for example
only:

era. The first page of this fourteen -page
printed memo -form publication (stapled
sheets) includes the statement, "T his is
not a detailed account of the hundreds of
different models, sizes, types, and styles
of office machines on the market. Rather,

Selling by Mail With Limited Capital
(Office of Distribution).
List of Nevada Ma nufacturers and Popu92
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it is a summary outline of the more important kinds of machines available. Comments concerning what these machines can
do and when they should be used are necessarily brief and incomplete. Volumes
would be necessary to describe the full
scope of utilization possibilities of modern office machines."
The capsule descriptions provided in the
writeup of the nature, uses and applicability of long fa milia r, a nd still relatively unfamiliar items of equipment cover the following machines:
Punched card machines.
Accounting machines.
Adding machines.
Calculating machines.
Typewriters.
Addressing machines.
Composing machines.
Reproducing machines.
Dictating machines.
Microfilming machines.
Folding and inserting machines.
Postage meters.
Collating machines.
Other machines and devices:
Check writers, protectors, signers.
Copyholders.
Counters.
Daters and time stamps.
Electric staplers.
Intercommunication devices.
Labeling machines.
Letter openers.
Notches card machines.
Numbering machines.
Sorting machines.
Paper cutters and drills.
The text under each description is subtitled "what they are," "what they do,"
"when to u se them," and "manufacturers."
SE PTE MB E R , 1954

Roster of Writings on
Electronic Machines
Those office machines actuated on the
electronic principle and going beyond tabulating equipment in their potentials —
which seem to reach, in the far prospect,
to automatic reading, processing, storage,
and production of data and already reach,
as a practical matter, to adequate processing and storage, with hampering problems
existing in the areas of input, output, and
access (not to mention adaptation) —are
an object of inquiry today by virtually
every. company with measurable accounting
volume. Where inquiry has not been
started, active curiosity certainly exists.
Hence the interest of literatu re on the su bject. Arranged to be u seful to the informal
researcher in the understanding and application of electronic equipment, there has
been issued by the Controllership Foundation (1 East 42nd Street, New York 17,
N. Y. ), under date of July 1954, an annotated bibliography (one indicating the
general contents of books and articles
listed), entitled Business Applications of
Electronic Machines. The pamphlet runs
abou t 50 pages a nd is availa ble to the general public for $2.
A "suggested basic reading list" of 24
items (one a 1953 N.A.C.A. Conference
address) occupies the first three pa ges and
is followed by a more extended classified
list in two main parts — electronics and
"advanced transitional uses of electromechanical equipment" —each part being
further subclassified into listings of periodical articles, pamphlets and reports,
books, and "company releases" (electronics
only).
The closing portion of the pa mphlet contains two special features. One is a
twelve -page columnar listing of equipment
manufacturers, the particular equipment
manufactured, and companies where it is
93

applied. The second feature is a brief description of "educational training programs,
seminars, and conferences of educational
and other institutions, relating to electronic equipment."
When a Digital Computer Moves In
The cases of use of large -scale electronic office equipment, which the accountant would like to depend on, are scarce.
l i e can, however, derive some aid from
such nonaccounting, near- accounting, or
specialized accounting uses as have, so
far, cropped up more frequently in insurance companies and utility companies than
elsewhere. This perhaps is the relevance
to industrial accountants of "How a Big
Computer Takes Over," staff - written in the
July 24, 1954 issue of Business We e k
( 330 West 42nd Street, New York 36,
N. Y., single copy 25¢) which briefly reports an application in Prudential Life Insurance Company.
The installation is this company's answer
to a need to "service around three million
accounts receivable" with "IBM T ype 7 02 "
electronic data processing machines. Previous and prospective equipment for the
job are compared. A narrative appended
to this description cites still other installations of electronic equipment, including
use of Remington Rand's "Univac" at
Metropolitan Life.
Thinking of Operations Research in
Terms of Areas of Application
The subject of operations research continues to get attention in two types of
articles, one which by- passes the mathematical aspects of the technique to explain
its uses and the other which essays to give
something of the method itself while pointing out that, if involved, it still is an
avenue of approach to intricate problems,
which has been used in the sciences with
94

practical results.
Up to the present, it is possible that
published descriptions of uses of operations
research have been the more serviceable,
even against the allegation that they do
not carry the reader far forward in his
understanding of the method. Descriptions of uses of operations research have
this benefit, that they pose problems the
reader ma y be coping with by other methods, and he may gradually come to say
to himself, "These problems, in the individual instance, do have definite known
variables. I wonder if study focussed on
them would disclose relationships. I wonder how much mathematics would be necessary to express these relationships and
give the problem a handle." In short,
operations research is, thus, sought after.
A brief presentation which might have
such an effect on the reader is embodied
in "A New Management Tool to Think
About," (A Staff Report by the Research
Institute of America, 342 Madison Ave.,
which issues its materials mainly on a
membership basis). This ten -page summary differentiates a mong a nu mber of operations research approaches and the problems appropriate to each. It identifies the
"search theory" (avoidance of process delay
is an application), "linear programming"
(planning "based on systematic trial and
error and designed for problems that have
no one best answer in conventional mathematics"), "theory of games" (e.g. poker
strategy applied to competitive problems),
and "information theory" (most and least
needed for proper instructions).
Far afield as many of these concepts a re
from many cost problems and unfamiliar
as are the mathematics which would be
needed to use them, literature on the subject expresses confidence in future use of
operations

research

in

solving

business

dilemmas. If this is so, there is a chalN.A.C.A. B U L L E T I N

lenge to industrial accounting —also such
a technique —to establish liaison.
The Science of Management
Management has been generally recognized as a profession for nearly thirty
years (it was in 1927 that the late President A. Lawrence Lowell of Harvard bestowed Business School Degrees with the
oral tag that their recipients were entering
"T he oldest of the arts and the newest of
the professions "). It has remained for
more recent developments to suggest that
business management is the newest of the
sciences as well.
During the past few months, a new
national society, "The Institu te of Management Sciences," officially established December 1, 1953, has been making plans
for its activities which have the objective
of unifying scientific knowledge that contributes to the understanding and practice
of management. The Institute will publish
a journal, Management Science, which will
include research papers and survey papers
dealing with scientific analysis and theory
of management. Professor C. W . Churchman, of Case Institute of Technology, has
been appointed Managing Editor. Professor
W. W. Cooper, Ca rnegie Institute of Technology, has been elected President of the
Institute. Information on membership or
subscriptions to the journal can be obtained
from Mr. George Kozmetsky, Litton Industries, Beverly Hills, California.
A little of the background of the new
organization is given in a brochure available from Alex Arden, Burroughs Research Center, Paoli, Pennsylvania. Mr.
Arden is chairman of the public relations
committee of the new institute. The
brochure states in part,
"Scientific analysis of many important

sciences, in mathematics and in statistics.
An accumulating record of research and
application has made this apparent. The
evolution of methods such as sta tistical decision theory, the theory of games and
linear programming have provided means
by which the knowledge of economics may
be brought to bear on difficu lt problems of
production scheduling and inventory control, plant location and layout and investment and financial analysis. Statistical survey design and sampling theory have provided a vehicle for extending the work of
sociology and psychology to the analysis
of organization and personnel problems and
to more general problems of group behavior which are germane to many areas
of management. The methods of probability analysis have suggested new ways
of approaching problems in maintenance,
accident prevention, bonus and salary systems, and traffic flow and congestion,
which serve to extend and enrich the tools
at the disposal of indu strial engineers, traffic managers and personnel administrators.
"These examples provide only a partial
list. Others could be su pplied which ra nge
from

problems of

military combat and

logistics to broad - gauged mobilization and
control studies concerned with management
of an entire society. The future will see
even more extensive developments over a
wider variety of areas. With this background in mind, a series of meetings was
held during 1953 in Los Angeles a nd New
York. It wa s recognized in these meetings
that a field of management science was in
the process of emerging. It was also recognized that the time was ripe for organizing a professional society to serve the
needs and interests of such a body of

areas of management has been made pos-

science (or sciences), concerned with those
parts of management which are, or can be

sible by advances in the natural and social

made, scientific."
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