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To the Editor:
In the August 1967 issue, the article, "Canons for Line of Business
Reporting" by Dr. Oswald Nielsen
won an NAA Certificate of Merit. My
congratulations to Dr. Nielsen, not
only for earning the Certificate but
also for, in my judgment, an excellent
approach to this subject.
These remarks are necessarily limited to the subject of "general overhead and its allocations." In order to
acquire meaningful expression of net
income by line of business I am sure
that we could all learn a lesson from
the insurance business. In both the life
and casualty insurance business the
conventional statement compels the
insurance accountant to make extensive allocations to line of business.
Not only are these people making
such allocations for the benefit of the
conventional statement but they have
found that the results developed are
useful in conveying information to
shareholders and expansion of internal
planning and control. How do they do
it? In the insurance business they do it
by going to source of expense. They
do it by making salary studies. They
do it by sitting down with the people
performing the work and asking these
people "what do you do, how do you
do it ?" True, we could have some distortions from what the people on the
job may tell us, but these distortions
correct themselves on a year -to -date
basis when the second study in that

fiscal year is used to develop the year
to date allocations.
This has been only a brief encouragement that, at least in the expense
area, we do have the tools to work
with, we can make acceptable allocations to line of business and we can
use these allocations to publish acceptable performance reports to shareholders. Not only can we allocate but
we must do it and those who start now
will be the leaders in this specialty of
accounting. As we say in the insurance
business, "the impossible we can do
today, the difficult we will put off until
tomorrow."
D. W. Hennerman
Assistant Treasurer
Chanstat Services, Inc.
Battle Creek, Mich.

► The Paper Tape Method
To the Editor:
Mr. Jesse W. Atwood, in his article
on "Fuel Accounting —Paper Tape
Method" in the May 1967 issue, illustrates one of the most economical
and practical methods of original
entry to data processing. The system
installed by him at Akers Motor Lines
involves the use of an adding machine
connected to a paper tape punch. The
paper tape is punched as a by- product
of the adding machine performing its
normal function of listing and establishing batch controls.
(Continued on inside back cover)
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Accounting's Contribution to the
Selection of Business Investments
By J AM ES E. MEREDITH JR.
significant economic
development in the United States
today is the vast restructuring of its industrial units through acquisitions and
mergers. In the sphere of business combinations, accounting information has
always played a vital role; the reported
results of financial (or "custodial ") accounting have proved a useful criterion
in the acquisition process. The increasing availability of pertinent management
accounting information promises to be
an even greater aid —not only in the
customary evaluating and negotiating
stages, but in better indicating just how
the newly combined entity will fare.
Good as the respective parties' intentions may be, a successful business combination demands thorough advance
planning. Today, in a seller's market
where acquiring companies often pay a
heavy premium for the acquisition of

A
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Note. This paper was originally prepared as a

research item for presentation at the Ninth
International Congress of Accountants, held in
Paris, September 6 -12, 1967. Mr. Meredith
presented it at the Congress as a representative
of NAA.

their choice, accounting can play a major role in facilitating this planning
process.
The purpose of this article is to determine the information requirements
for the acquisition process. Our findings
are based on a search of current literature, a review of major accounting research efforts, and discussions with key
participants in recent business combinations. They indicate a marked contrast
between potentials (that is, the usefulness of the information available) and
practice (the actual use that is made of
this information). In pursuing the distinction between potentials and practice,
this paper places considerable emphasis
on significant developments in the sphere
of management accounting information
and their application to the acquisition
process.
Background
In 1965, a record number of 2,125
business combinations took place.
Trends indicate that this figure is not a
culminating one; the mass realigning of
corporate units through merger and acquisition promises to continue.
Historically, intensive merger activity

JAMES E. MEREDITH Jr., New York Chapter (Philadelphia 1949), is a Pa rtn e r o f Ly b ra n d , Ro ss Bro s. & Mon tgomery, Ne w Yo r k , N . Y . M r . Meredith h o l d s a B . A . degree from Harvard Business School and an M. B .A . from
Harv ard College, Cambridge, Mass. A previous contributor
to MANAGEMENT ACCOUNTING, h e has received an N A A
Certificate of Merit (1962 -63).
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for the United States began in 1895.
Early mergers were characterized by
many companies engaged in the same
industry combining into a mammoth
single enterprise. The major results of
this lateral expansion were a heavy concentration of industry volume, and a decided influence on both prices and
wages.
Later expansion followed a vertical,
or upward, pattern. Here, a fully integrated operation was the objective, as
the acquiring corporation added companies (1) whose functions (such as refining, and distributing) were related to
its own product, or (2) whose products
complemented its existing line.
In recent years, diversification of
product, market and industry has characterized much of the merger activity.
Of the previously cited 2,125 mergers
for 1965, 172 were in the field of finance, banking and insurance. The food
industry came second with 135 combinations, followed by 117 for wholesale
and retail establishments.[
Re a s o n s fo r M e r g i n g , I m m e d i a t e a n d
R e m o t e . Theoretically, a company's mo-

tives for acquiring another (or for rendering itself as an acquisition) can be
manifold. The prospective acquiring
company, for example, may wish to diversify its product line, to improve its
competitive position in the market, to
gain superior management ability and
highly competent technical personnel,
or to find a productive outlet for investing excess funds. The prospective acquisition, in turn, may be motivated by a
need for additional financing to permit
vital expansion, by the threat of imminent technological or product changes
on its future, by the loss of pending retirement of its seemingly inexpendable
chief, or by a long period of depressed
operations.
While each of these constitutes a bona
fide reason, all share in one end result
which provides a common denominator
' Figures disclosed by W . T. Grimm & Co.,
Chicago, Ill., January 1966.

for both the acquiring and the acquired
parties' motives: e n h a n c e d p ro fi ta b il ity .
Early recognition that this is the underlying motive for a business combination
will allow the entire process to follow a
realistic and, consequently, more successful course. As a following section
illustrates, this profitability motive
strongly influences the type of accounting information to be utilized.
Trends Indicated
The growing importance of mergers
and acquisitions in the overall economic
picture can be attributed to four factors:
1. A broadening, and more demanding,
market.
2. Heavy investment in new product
research.
3. The availability of new technologies.
4. The emergence, since World War II,
of a professional management group
competent in dealing with rapid
change.
In a Ha r v a rd Bu si n e s s R e v ie w article,
H. Igor Ansoff lists the forces that will
affect the economic climate of the
1980 s.2 A remarkable similarity exists
between the four previously mentioned
factors conducive to today's heavy
merger activity and Dr. Ansoff's forecasts:
1

1. Ne w technologies will bear a twofold impact on

product dyn amics.

While opening doors to new markets,
these technologies will render many
existing products obsolete. An even
greater research and development
effort will be needed than is expended
today, and product development will
have to precede market demand as
response times increasingly shorten.
2. Ex istin g ma rk e ts will h a v e to be ex panded or restructured to correspond
with the above technological changes.
3. Wh ile reta in in g its profit mo tiv ation ,
bu sine ss will be stron gly affected by
social consequences. Further restric-

' H. Igor Ansoff, "The Firm of the Future,"
Harvard Business Review, September- October
1965.
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tions can be expected in the form of
antitrust, labor and public domain
legislation, as well as in social pressures from the local community.
Dr. Ansoff feels that the business
community will be able to meet these
challenges through (1) a superior information technology, and (2) a virtual
partnership of man's decision - making
ability and the computer's ability to
examine alternatives. Change, Dr. Ansoff concludes, is the keynote for the
future; the enterprise that succeeds must
perceive, anticipate and rapidly respond
to opportunity.
Each of these factors strikes home in
considering a proposed acquisition: the
need for product development, expanded markets, legal and social consequences, and the need for rapid response, tempered by keen perception.
Here, too, it is information technology
that allows the evaluator to comprehend,
and meet, these conditions.
Information Sought and Used
In evaluating the feasibility of any
prospect (and acquisitions are no exception), two steps are necessary:
1. Determination of profit potential.
2. Determination of the time, energy
and money required for converting
this potential into reality.
The first step, which relates directly
to the profit motive, can obviously be
achieved through the use of quantitative
(that is, numerically measurable) information. At the outset, however, one
must realize that many vital considerations in an acquisition cannot be measured. Hence, a significant part of the
second step is not ordinarily subject to
direct accounting treatment.
David Linowes 3 notes that in approximately 2/3 of the business combinations
effected, the acquired entity operates unprofitably for several years after the
David F. Linowes, "Neglected Areas in Acquisition Evaluations," Man ag eme nt Services,
November - December 1964.
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merger date. This he attributes to management's failure to (1) plan an overall
post- merger strategy and (2) evaluate
personnel for the "long pull," that is, in
terms of how they will work in concert
after the merger takes place. The success
of the combination, he feels, hinges on
this human element.
The prime reason that management
fails to fully evaluate these factors is its
intense preoccupation with the tactical
problems of the acquisition process. This
is particularly true in a seller's market,
when the pace of the process is quickened and prompt action is required. It is
in the tactical realm that the accountant
(and especially the management accountant) can render an invaluable
service, thus permitting management to
devote a greater effort to the former
area.
Many organizations maintain a formal acquisition program. Often, this is
directed by an acquisitions committee
comprised of both management and nonmanagement directors. The committee
sets forth the company's objectives and
specifications for diversification, searches
objectively for companies that meet
these criteria, and comprehensively reviews and evaluates each prospective acquisition. A greater number of acquisitions, however, seem to result from a
less formal, relatively unorganized effort.
Prompted by the realization that in
too many cases (1) the acquiring company fails to define its motives, (2) the
acquisition is chosen haphazardly and
(3) the decision to buy is based on inadequate information, the author's firm
designed an acquisition approach for
client use. Not confined to the traditionally financial considerations of the
acquisition process, this program extends
the ordinary scope. Through a series of
measures eliciting objective information,
it enables the client to determine the
liabilities and benefits of the proposed
acquisition before any commitment has
been made.

Accounting Data Used in Selecting Business Investments
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EXHIBIT t

Present and Potential Use of the
Management Information System
In evaluating an acquisition, the acquiring company must render sound financial judgments on facilities, product
lines and profitability. To determine the
potential, evaluation of past experience
is extremely useful. This historical data
should provide information for a reasonable intermediate -range projection,
that is, from five to seven years. Such a
projection, which permits the analyst to
determine additional investment requirements, is needed to begin the analyses
of break -even, return on investment and
cash flow.
As Exhibit 1 shows, these are the
broad requirements of accounting infor-

mation. All, one may note, are reflected
in the management information system.
The three major functional systems,
those of manufacturing costs, marketing
costs, and general and administrative
expenses, are all supported by subsystems. Reference to these subsystems is a
must in fully evaluating the financial
status of th e comp any to be acquired.
Detailed analyses of marketing costs by
product, by customer and by territory,
for example, can provide an invaluable
basis for profit projections as well as an
indication of the company's present marketing effectiveness.
Other required information such as
the tax effect of transactions, union and
pension provisions, patents, and comMANAGEMENTACCOUNTING

mitments can be readily supplied in the
form of accounting information. An especially significant area where accounting information contributes to facilitating the acquisition process, however, is
in relating marketing and manufacturing
costs to product line income. As the
circle on Exhibit 1 indicates, this information not only determines a product's
contribution to profit, but also enters
budgetary planning.
The development of this kind of information is the task of the management accountant. What distinguishes the
management accountant from his custodial counterpart is that he participates
in management's efforts and identifies
with management's objectives and, in
turn, shares in the responsibility for
their results. The management accountant concerns himself closely with the
management information system; he determines its requirements, directs its operation and communicates its results in
a form readily understandable to management. In contrast with custodial accounting's concentration on the past,
management accounting focuses on
planning for the future, and then follows
up on results attained.
In four spheres, management accounting has wrought improvements that will
greatly affect the usefulness of accounting information in solving management
problems. Each of these can be applied
to the acquisition process:

planning

1. Forward planning, made possible by
a fuller understanding of cost behavior.
and control, integrat2. Profit
ing functional accounting with analysis and simulation of total company
projections.
3. Accurate projections, through the use
of statistical and mathematical techniques.
4. E$ective and responsive management
information systems, thanks to new
communications and data processing
technology.
Since these four developments rely
on accounting information, changes
have been effected in both (1) a comAPRIL1968

pany's accounting and reporting structure, and (2) the accumulation of accounting data which are used in the
statistical and mathematical techniques.
The following section indicates, through
explanation and application, how each
of these changes can facilitate the acquisition process.
Contribution of Improved Accounting
and Reporting Structures
On three scores, accounting and reporting structures have improved; each
of these improvements makes possible
more accurate projections, which are requisite to evaluating an acquisition:
1. Costs are now identified and subsequently classified according to behavior (that is, their reaction to volume or activity and time).
2. Accounts are now structured for
multipurpose use; these "data blocks"
serve the requirements for companywide projections and analyses.
3. Data, classified into more discrete
elements, are assembled for ready
use in both projections and evaluations.
Analysis of Cost Behavior. Identifying and classifying costs as to how they
react to volume or activity changes and
time factors constitutes a major advance
in accounting.
Today the analyst will often find such
costs classifications in the company's
charts of accounts, subaccounts or periodic accumulations of source data. The
costs are differentiated by account code
for cost behavior and specific cost /product relationships. For example, there is
an increasing number of companies
which not only identify directly variable
cost with product or segment of the
business but also maintain accounts for
all other costs specifically related to
product lines. (See Exhibit 2.)
Data Blocks. In the analysis and projections preceding the selection of a
business investment, access to pertinent
data is imperative. Without the properly

Company

Segment

Product Lines

Net S ales

Directly var iable costs
Marketing /Manufacturing

Specific Pr oduct Costs

V

V

Specific Joint Product Coat

Capacity Cost

Marketing /Manufacturing
Contribution

ow1eiT z
structured blocks of data, which recognize an organization's interrelated information requirements, data retrieval
would be hard to achieve.
In many instances, identical accounting information serves dual requirements. Source of expense, for example,
enters both the planning function (which
includes projection and decision -making) and the control function (which
includes analysis and action). This
concept overcomes the traditional "functional" classification, which dictates a
quasi - autonomours system for marketing, for sales and for accounting. Thus,
with discrete data blocks the system can
focus on segments or on the operation
of the overall enterprise. Through advances in data processing, this information can be practically (1) coded as to
its multi -uses, (2) stored until it is
needed, (3) readily retrieved, thanks to
its accessible structure, and (4) applied
to fit the specific purpose (whether for
reporting or in conjunction with statistical and mathematical techniques).
Assembly of Data. Through classifying the afore- mentioned data blocks into
discrete elements and applying the pertinent cost data to product -line analysis,
the management accountant can "pyramid" these data into a series of control
reports. Control reports relate actual
results to standard or flexible budget

allowances. In pyramiding, the range
and degree of the reports' contents are
matched, through data processing equipment, to the level and operational scope
of the recipient. In turn, this information
is summarized and its scope expanded
to fit the information requirements of
succeeding levels. These control reports,
which highlight both cost responsibility
and product contribution to profit, provide a basis for evaluating the performances of management and facilities.
Accumulated, these historical data can
form a reasonable basis for profit projections. Traditional accounting procedures will readily yield the information
needed to determine source and application of funds; together, these can be
applied to making cash -flow analyses.
All three of these elements, the evaluation, the projection and the cash -flow
analyses, are major determinants in selecting a business investment.
Contribution of Statistical and
Mathematical Techniques
The improved and more detailed data,
just described, are increasingly being
used in the application of statistical and
mathematical techniques. These techniques prove highly effective in:
Planning and projecting profits.
Analyzing alternatives.
Evaluating alternatives.
MANAGEMENTACCOUNTING

While the techniques themselves represent a definite step forward, the most
significant advance may well be the
abilities developed by the management
accountants in applying them.
In choosing the data to use with a
specific technique, it must be remembered that different data apply to
different purposes. While a truly comprehensive description of these techniques would be beyond the bounds of
this study, the following applications
demonstrate their use in evaluating an
acquisition.
Planning Techniques. The use of
mathematics and statistics in making
economic judgments is known as "econometrics." Many American companies
are now using these techniques, as a
part of the planning and control processes, to forecast demand. General Electric Co., for example, uses an 82equation econometric model that breaks
down customer sales into 215 identifiable industries. With the aid of computers, the company has produced sales
forecasts for the next ten years on each
of the 600 GE product lines.
Regression Analysis. An invaluable
statistical planning technique is regression analysis, which estimates or measures the extent of relationship between
variables.
The Smart Syndicate contemplates
acquiring the Tally -Ho Steeplechase
Track. They plan to maximize Tally Ho's capacity by running night races in
addition to the traditional afternoon
fare. Being an astute purchaser, Smart
Syndicate wants to determine the profit
contribution of their acquisition's product; to achieve this they apply direct
costing. For the item "maintenance,"
this distinguishes lighting as a direct
(or variable) cost and painting the
grandstand as an indirect (or fixed)
cost.
Yet, maintenance of the track itself
contains cost elements that are both
variable and fixed. While the extra races
will inflict additional wear and tear on
APRIL 1968

both turf and obstacles (a variable cost
element), the track is constantly exposed to the weather (a fixed cost element). Through the application of regression analysis, Smart Syndicate can
(1) identify these variable cost relationships, (2) separate them, (3) reasonably
predict the cost variations to be expected
from a change in volume or activity, and
(4) get a realistic indication of the
product's contribution to profit.
Analysis of Alternatives. In making
any capital expenditure, equal preliminary consideration should be given to
each possible alternative. In an acquisition, this would begin with the choice
between internal expansion (that is,
originating the specific service or product within the existing company) and
external expansion (merger or acquisition). Although not yet used extensively
in analyzing acquisition opportunities,
statistical and mathematical techniques,
coupled with the currently available
computer software packages, enable us
to make reasonably accurate projections
of how financial and facilities changes
would affect a proposed acquisition's
profitability.
Included among these techniques are
simulation and linear programming.
(Regression analysis can also be used in
analyzing alternatives if a number of
the entering variables can be forced to
assume desired values.)
Simulation. Acme Motors would like
to enter the home appliance market. To
save years of research and development,
as well as an exhausting promotional
effort, Acme decides to acquire the
Spindry Washing Machine Company.
Spindry's present facilities, however, are
insufficient to meet the volume that
Acme contemplates. Acme faces these
alternatives:
Should we build a new plant or merely
expand Spindry's existing one?
Where should we locate the additional
equipment?
What material rate should we plan for
a desired production rate?

Using simulation, the acquiring company's analysts can represent in a model
the interaction of work -in- process flow,
work station location, and production
rate at each station and existing facilities.
Through manipulating this model, and
thereby changing each of these elements,
the analysts can determine the best alternative way of meeting specific requirements.
Linear Programming. The Transcontinental Railroad considers acquiring
The Limited Line. Naturally, Transcontinental would like to know how this will
affect the allocation of resources, such
as boxcars, to the locations where they
are needed. In addition, Transcontinental
would do well to get an indication of
how much it costs to move these empty
cars.
Through a linear programming application, the acquiring railroad can
learn both of these. It can find, among
alternative patterns, the optimum pattern for moving the most cars, to where
they are needed, at the least cost.
Evaluation of Alternatives
Undoubtedly the most important aspect of the acquisition process, or in
selecting any business investment, is the
evaluation of its profitability. Whether
the acquisition is effected through an
exchange of stock or through cash, the
transaction represents a capital appropriation; as such, it must be evaluated
against alternatives. Here, too, accounting has made great strides; as a result,
many companies today are able to
evaluate capital investment proposals by
criteria far more meaningful than those
used even a decade ago.
In evaluating a proposed investment,
the investor must consider:
1. Investment required.
2. Amount and timing of expected income from this investment (profitability) .
The risk (profitability) involved in
both recovering the original invest10

ment and realizing the expected
profits.
The expected profits, therefore, should
be commensurate with the amount of
investment required and with the degree
of risk involved. A relatively safe investment (in the acquisition process, a
"going" concern) would thus require
a lower rate of return than would a
higher risk investment (a "bargain"
acquisition) .
Return on investment, which relates
the proposed transaction to the acquirer's overall profit objectives, is the
logical criterion for evaluating the financial feasibility of an acquisition. The
most comprehensive means of determining this is the discounted cash flow
method; this is the means that should
be, and often is, employed. DCF pr ovides a precise means of determining
return on investment. It is particularly
useful in evaluating alternatives.
As an example, the XYZ Company,
an auto rental agency, has $100,000
available for expansion. It would like
to extend its product (or, in this case,
"service ") line to include motorcycles.
Two choices are available:
1. For this $100,000, the XYZ Company can acquire the new stock,
goodwill and established trade of the
ABC Motorcycle Agency; or
2. For $90,000, it can purchase its own
fleet of 100 motorcycles. This effort
will have to be supplemented by a
$10,000 promotional campaign.
Estimates reveal that both choices
have the same estimated economic life.
Surprisingly, payback period (time of
recovery) and rate of return on investment are also identical for the two alternatives. Yet the acquisition will pay back
$20,000 the first year, $30,000 the second year, $30,000 the third year and
$20,000 the fourth year. The internal
expansion alternative will pay back
$10,000 the first year, $25,000 the second year, $35,000 the third year and
$30,000 the fourth year.
MANAGEMENTACCOUNTING

DCF, which stresses the fact that a
dollar on hand today is worth more
than a dollar expected in the future,
would reveal that the first alternative
is preferable. Through the use of present value tables, DCF converts to
present value the cash inflows expected
from each alternative project during its
estimated economic life. In addition, it
reveals the specific discount rate of return from each project and the payback
period (the point where cash inflows
equal cash outflows).
Summary
The use of traditional accounting information has always played an important role in evaluating a proposed
merger or acquisition. Supplementing

the many other considerations that must
enter this process, accounting information gives a ready indication of the
company's financial condition and its
operating results.
Since the underlying motive for any
expansion move is increased profitability,
the management information system of
the company to be acquired offers an
especially valuable source of accounting
information. In the past, time restraints
have limited many from using this information and applying the techniques that
render it so useful. Developments in
the field of management accounting,
however, are making it possible for
many to use both this information and
the systems that process it, as useful
instruments for analysis and evaluation.

The Choice of a Foreign Exchange Rate
By Alf re d M . Ki ng *
A R E few problems which can
confuse a manager more than trying to understand a financial report prepared and shown in a foreign currency.
The natural reaction is to tell the accountant to "put it in dollars." The
problem in understanding has now been
shifted from the manager to the accountant.
Accounting literature devotes a mini-

T
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mum of coverage to the technical problems involved in converting foreign
currency statements. One topic that is
completely glossed over is the actual
rate of exchange that should be used.
The usual answer is simply to use "the
appropriate rate." Usually this is assumed to be the "month -end rate."
This article develops a proposal to
use the par value as defined by the International Monetary Fund. An analysis
of the consequences of using such a
standard rate of exchange will also be
made.
It appears that the use of a single exchange rate, the par value, for all trans11

actions with a given country will accomplish three things:
1. Simplify the mechanical process of
converting foreign currency statements to dollars —at both the home
office and in the foreign country.
2. Eliminate "Unrealized Exchange
Gain and Loss" entries that are almost impossible for a layman to
comprehend.
3. Provide a uniform basis for comparing operating results both between
years and among several foreign subsidiaries.
The Problem for the Accountant
What causes the problem? Translating
the monthly operating statements of a
foreign subsidiary into dollars is the only
way we can see if the value of our investment abroad has increased during
the accounting period. The question
then becomes whether minor daily fluctuations in the current market rate, say
those quoted in The Wall Street Journal,
represent an economic gain or loss. To
understand this, we must very quickly
review the "rules of the game." Any
country subscribing to the International
Monetary Fund "must agree with the
Fund on an initial par value, that is to
say, an exchange rate for its currency."'
Also, and the crucial point for our discussion, "each member is obliged to
maintain the spot exchange rate of its
currency within a range of 1 percent of
par."' This means that exchange rates can
fluctuate no more than I% either way
as long as a particular par rate is maintained. This is why the pound sterling
had always traded between $2.82 and
$2.78 between 1949 and 1967. Until a
country formally devalues its currency,
the rate quoted in The Wall Street Journal can never be more than I% away
from par.
Is a 1 % rate change either way "sig1

Margaret G. DeVires, "Twenty Years with
Par Values, 1946 -66 ", Finance and Developm e n t , December 1966, p. 283.
2
Ibi d.

12

nificant" or "material" in accounting
terms? The author believes that, for the
purpose of translating foreign financial
statements on a monthly basis, it is not
material. An assumption has to be made
that the foreign operation is not going
to be liquidated. Dollars are not going
to be purchased on the open market with
the total funds shown on the financial
statement. Financial statements prepared
on the basis of historical costs do not
purport to represent current appraised
values. Trying to apply a highly refined
market exchange rate each month, accurate to the third decimal place, to
historical values that do not bear any
resemblance to realizable values, can
only provide a false sense of precision.
A Proposal to Use Par Rates
The thesis of this paper is that it
would be more desirable to translate all
intercompany financial transactions at
one value, the par rate of exchange as
defined by the International Monetary
Fund. Once such a procedure is established, "Unrealized foreign exchange
gains or losses' will disappear. The
profit computed in the foreign currency
will be identical with that shown in dollars. The cost of transfers of merchandise or services between affiliated parties
can be calculated given the cost in either
one or the other currency.
Only one simple precaution must be
taken, and that is whenever a remittance
of cash is made in either direction. Actual purchases of currency, when exchange rates fluctuate, can generate true
gains or losses which should be written
off as realized exchange gains or losses.
Actual currency purchases for remittances back to the home office are usually very much smaller in magnitude
than the total assets employed. Hence,
for valuation purposes, which is all that
a monthly balance sheet is, there has not
been an economic gain or loss as long
as rates remain within the 1% range.
In preparing monthly financial statements a minor fluctuation in the exchange markets should neither penalize
MANAGEMENTACCOUNTING

nor help a foreign manager in terms of
balance sheet valuation. Only actual
current purchases and remittances of
currency should be reflected as foreign
exchange expense unless there is a true
overall devaluation, that is a reduction
in the par value.
Advantages
Use of the single par rate of exchange
for all intercompany transactions eliminates any dispute as to what is the "correct' rate. The effective exchange rates
quoted in The Wall Street Journal are
actually the cost in dollars in New York
of buying a for eign currency, not the
cost abroad of buying dollars. Translation of a foreign currency statement into
dollars implies that we want to know
the dollar value of the overseas assets.
Thus, to be theoretically precise, even a
New York quote is not what we want.
Instead the foreign dollar buying price
is significant.
A second disadvantage of the current
method of using fluctuating market quotations is that it attempts to value the
equivalent, in current cash, of all assets
abroad. But if even a relatively small
company were to "cash in" all its foreign assets in any country in on e d ay
there would be a small but significant
effect on the exchange rate —just as a
large common stock purchase can push
up the market price of the stock that
day.
An objection might be raised that inventories would be incorrectly valued
and that subsequent entries to cost of
sales would be distorted. Actually by
translating both inventories and cost of
sales at the same rate distortions will be
minimized. Standard rates of exchange
are no more difficult to support in terms
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of inventory values than any other standard cost system. All the advantages of
a standard cost system for inventory valuation and control, cost of sales analysis, and variance reporting hold true for
standard exchange rates.
A final reason to adopt the concept
of a standard par rate of exchange involves comparability of financial statements from one period to the next, and
from one subsidiary to another. No
longer will random fluctuations in the
foreign exchange market, applied to a
large asset base, completely distort operating results. As long as an operation
is being viewed on a "going concern"
basis, minor foreign exchange rate fluctuations up or down by 1 % can be and
should be ignored. Use of the par rate
of exchange accomplishes this purpose
and provides much better reports to
management.
Summary
The choice of a realistic and appropriate rate is a problem in every foreign
currency conversion. If recognition is
given to minor fluctuations each month,
or even each year, significant distortion
of reported operating results will be
shown.
It is suggested that the par value for
each currency be chosen as the realistic
and appropriate rate. Every country
which is a member of the International
Monetary Fund is pledged to maintain
the market rate of exchange within 1%
limits of par. Experience over the last
15 years shows that the system works.
Accountants and managers should take
advantage of this stability in exchange
rates and settle on the par value as the
basis for translating foreign currencies
into U.S. dollars.
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Merger /Acquisition Valuation Approaches
B y A L M S P . STE PH EN S
last seventy-five years
the business world has experienced enormous economic expansion.
Corporate acquisitions and mergers
have contributed greatly to this economic growth. Of the one hundred largest publicly held corporations, at least
two - thirds of them have made one or
more important mergers during their period of existence. There have been three
major waves of such business combinations. These waves took place between
1895 and 1904, 1925 and 1931, and

W
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1 9 4 5 to t h e pr e se nt ti me .

The early period, 1895 -1904, was dominated by concentration within a given
industry through horizontal mergers
that brought about domination or control of particular segments of commerce
which led to social reactions and Government intervention through passing of
the Sherman Act.
The second phase, 1925 -1931, continued the horizontal merger movement
but began giving rise to vertical acquisition integration of business operations of
manufacturers, suppliers and distributors. The more predominant development during this period was formation
of utility holding companies. Again Government intervention was felt by enact-

ment of the 1935 Public Utility Holding
Company Act.
The third stage, commenced after
World War II, is still running its course.
This movement expanded vertical acquisitions and spread out into more conglomerate type corporate combinations.
General reasons for these three major
merger / acquisition movements were for
market dominance in the first phase; desire for large-scale manufacturing and
distribution outlets exemplify the second
phase; while need to keep pace with the
enormous economic expansion and advantageous use of the Federal tax structure provides a basis for the present
mov emen t.

Planning and Search
To successfully effectuate a merger/
acquisition in the least amount of time,
there must be a definite— although somewhat flexible—well- organized plan. Accomplishment of such a plan requires
interest of top management and task assignments with responsibility placed in
the hands of one individual or a specialized department. This task force
must outline company objectives, resources, strengths, limitations and overall long-range plans.
Objectives should set forth company
intentions; determine its basic products
with prime consideration given to future

ALVIS P. STEPHENS, CPA, Fort Worth Chapter 1963, is
Au d it Ma n a g e r, A rth u r Yo u n g & Co ., Fo rt Wo rth , T e x . Mr.
Ste phe ns holds a B.B.A. de gre e fro m North Tex as University,
Den to n, Te x .
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consumer needs and demands as well as
to research and development of new and
improved products; determine what incentives can be offered management and
employees in return for their loyalty and
cooperation; set limitations on financial
considerations; determine what community contributions are obtainable and
how the corporate image can be furthered.
Among the initial steps, means of financing a merger/ acquisition should be
outlined and kept in line with company
financial resources. Limitations on capital structure, effects on existing stockholders equity, and results on earnings
are primary concerns in order to maintain good stockholder relationships and
preserve the corporate image.
Objectives of acquiring companies
most frequently mentioned are:
1. Penetration of a new geographical
market area for like products.
2. Adding new similar products to existing product lines faster than by
initiating expensive research, development and customer product acceptance.
3. Obtaining additional economic protection by elimination of dependence
upon one product line by means of
diversification.
4. Need to obtain experienced management and technical personnel.
5. Improvement of corporate image
through sustained growth.
6. Obtaining profitable operations in
order to take advantage of a tax loss
carry -over.
7. Investment of excess idle cash.
8. Absorption of excess plant production
capacity in an effort to reduce fixed
unit costs.
Once the acquirer's basic financing
plans are established and its objectives
outlined, the difficult task of searching
for the right company is ready to be
launched. Company employees, bank officers, brokers and other professional
consultants are ideal sources for assistance in this type of search. At this point
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attention must be diverted to the seller;
understanding his reasons for wanting to
sell and convincing him that the acquirer
can improve his future potentials.
Once a prospect has been singled out
all available material pertaining to the
company should be thoroughly studied,
basic requirements for the transactions
outlined, and motives for selling identified. Objectives of sellers most often
mentioned are:
1. Managing stockholders wishing to retire.
2. Stockholders desiring to diversify
their invested capital.
3. Lack of capital to finance required expansion in keeping up with economic
growth.
4. Prospects of marketing, technological and business complexities adversely affecting future operations.
5. Need for product diversification as a
means of corporate survival.
6. Discontinuance of nonprofitable operations.
7. Irreconcilable dissension in management or stockholder ranks.
8. Desire to increase manager -owner
potentials.
The corporate buyer's initial contact is
most important; establishment of trust
and confidence, nature of assurances offered, explanation of financial gain and
future potentialities engendered in the
seller while remaining flexible in working out intricate terms of the deal are
prime responsibilities. After these considerations have been successfully completed, attention can be focussed on
evaluation and consummation of the numerous details.
Valuation Factors
One of the most complex features of
acquiring a given company is determining the offering price or the price range.
It is often said that value is what people
agree it is —based on opinion and judgment. Value based on fact is the reasonable approach, but complete elimination of subjective appraisal is not plaus15

ible. Company objectives (why, what
and how are we buying) must be kept
in the forefront while applying various
valuation factors.
Before these valuation factors can be
appropriately applied, financial data of
seller and buyer should be reduced to a
comparable basis. Some of the most
common uncomparable accounting practices apply to inventory pricing; depreciation methods and rates; capitalization
versus expensing of advertising, sales
promotion, research and development
costs; determination of reserve for
doubtful accounts; and reflecting or not
reflecting capital gains or other nonrecurring items through reported net earnings. Materiality should be the guide for
making necessary accounting adjustments.
In a business combination, purchase
price or stock exchange ratio is generally arrived at through negotiation.
The method of acquiring a company —
that is cash purchase or stock exchange
—may be undetermined prior to negotiation because all ramifications of the
detailed transactions are unknown until
considerable financial data have been
carefully analyzed. This detailed analysis
will influence the acquisition method
used resulting in the accounting treatment applied —that is, whether the transaction will be treated as an outright purchase or pooling of interests.
Book Value vs. Market Value
Book value of underlying net assets
generally has little relationship to economic value or potential value of a company's earning power. Yet book value
expressed in a dollar amount per share
of stock may provide a reasonable basis
for setting the lower limit of the offering
price. Naturally this book value should
be adjusted for uncomparable accounting practices and may be further adjusted to reflect replacement value or liquidation value.
Market value approach may prove to
be satisfactory if both companies are
listed on a national securities exchange
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or actively traded, and current prices
are not unduly influenced by extraneous
factors. Such values are most likely to
be based on small block transactions and
may need to be tempered somewhat to
give effect to large block purchases. This
approach is often used by courts and
tax authorities where it is necessary for
them to establish values.
Price /Earnings Ratio
Most acquisition value appraisals are
based on a "going concern value," as it
is the buyer's intent to continue operations although such operations may be
drastically modified. After historical
earnings are converted to bases for comparison, the capitalized earnings approach may be applied. These adjusted
earnings may be revised further to reflect anticipated earnings increase due to
bringing in new management, acquiring
a unique product, market position, reducing sales and distribution expenses,
and better utilization of plant facilities.
At this point the buyer is ready to consider what he is willing to pay for this
stream of earnings, and the seller is
ready to think about what is reasonable
to expect for such a stream of earnings.
Numerous points of discussion are expected to evolve at this stage. Analysis
of the seller's past operating trends may
provide suitable subject areas for discussion, inquiry and investigation. Such
trend analyses might consist of:
1. Operating profit margins.
2. Selling and advertising expense to net
sales.
3. Direct labor per sales dollar.
4. Material costs per sales dollar.
5. Cost of goods sold to inventory -inventory turnover.
6. Sales to receivables- receivables turnover.
7. Sales trend of last five years.
8. Efficiency of net assets to produce
earnings — return on invested capital
(ROI).
Special attention should be given to such
MANAGEMENTACCOUNTING

things as franchise rights, patents, secret
processes, and partially completed research and development programs.
At this juncture, the decision to buy
for cash or acquire by exchanging the
buyer's stock for the seller's stock becomes imperative, as such decisions tend
to establish accounting treatment. Projected adjusted earnings per share undoubtedly will be affected by such accounting treatment; financial interest of
existing stockholders of both buyer and
seller will be affected; and tax consequences will need to be considered.
If a n outright purchase takes place,
the seller's net assets will be revalued on
the books of the buyer based on fair market value. Often an excess purchase price
results which is generally classified as
"excess of cost over value assigned to
net tangible assets acquired." This excess
is not deductible in the future for determining Federal income taxes but may
be appropriately charged against earnings on a systematic basis, possibly over
a five to ten -year period. In addition to
probable increased depreciation expense
due to increasing fixed assets from their
pre- merger historical basis to their present fair market value, this charge will
affect the previous projected adjusted
earnings.
Without outlining all of the prerequisites for the present -day pooling of interests accounting concept, the constituent
companies will have a combined financial position as though an affiliation existed prior to the combination. Capital
stock issued by the buyer in connection
with the acquisition is generally carried
at par or stated value; other stockholders' equity items (such as capital in excess of p a r and accumulated retained
earnings) of each of the companies are
combined subject to appropriate adjustments if the par or stated value of the
buyer's stock differs from that of the
seller's stock which disappears upon the
combination; and the net book assets
of the constituent companies are combined. Thus the excess fair market value
of the buyer's capital stock over the net
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book assets acquired is ignored and no
goodwill arises in pooling transactions.
Since other net assets of the seller are
not written up, no further adjustment to
previously projected adjusted earnings
per share is likely except to give effect
to the buyer's additional shares of stock
outstanding.
Once adjusted future earnings per
share are established, a rate of capitalization can be applied. Historical price/
earnings ratios may be used as a guide
at arriving at this capitalization rate, but
it is primarily a judgment factor based
on future potentials. Usually the higher
the risk involved in projecting future
earnings, the higher the rate of return
the buyer wants on his investment.
Moreover, price /earnings ratios vary
greatly between industries and even
within a given industry. Hence, establishment of a sound acquisition capitalization rate is the result of application
of judgment —there is no magic formula.
Pro -forma results of an acquisition
will aid in determining if the buyer's
objectives are still in perspective after
other financial analyses have been completed. Based on certain financial facts
and other premises, varying acquisition
results are obtainable through accounting treatment. (See Exhibits 1 and 2.)
Summarizing the case studies presented in the exhibits, the buyer's "cash
deal" increased pro -forma per share
earnings from $3.00 to $3.25 and increased ROI from 22.2% to 24.1%,
which appears to materially enhance old
stockholders' financial positions. However, the buyer was saddled with $6;
000,000 in long -term debt which may
or may not prove to be burdensome in
the future, and the seller's stockholders
were confronted with a taxable transaction for Federal income tax purposes —
which might not be palatable. The buyer's "stock exchange deal" decreased
earnings from $3.00 to $2.97, while
ROI was decreased from 22.2% to
13.3 %. No additional long -term debt
was incurred; although (assuming that
the buyer company has an established
17

C a s h D e a l - $6,000,000
Seller company

Prior year's net income
Adjustments:
Additiona l depreciation on
increased value of
depreciable assets
Other estimated administrative
expenses
Interest on $6,00 0,000 Q 5%

$

$

880,000
1,500,000
1,800,000
5,000
375,000
1,140,0001

$4,300,000

$6,300,000

550,000

300,000

300,000

$2,700,000

$4,000,000

$6,000,000

200,000
500,000
2,000,000

100,000
900,000
3,000,000

$

Common stock , $1 par
Capital in excess of par value
Retained earnings

880,000
1,200,000
1,500,000
20,000
100,000
600,0001

$3,250,000

Less: Current liabilities and
long -term debt
Net Assets

Tax basis

Allocated
Purchase
price

$2,700,000

$4,000,000

$ 600,000

$ 300,000

Combined
$1,180,000
1,900,000
2,700,000
55,000
475,000
2,640,000

$9,550,000
6,850,0002
$2,700,000
$

Total Assets

300,000
400,000
900,000
50,000
100,000
1,500,000

$

Cash
Accounts receivable
Inventories
Deferred charges
La nd
Depreciable assets
Excess of cost over value
of net tangible
assets acquired

$

Buyer
company

200,000
500,000
2,000,000

$2,700,000

60,0001
20,000
300,000
$ 300,000

Federa l income tax
effect -5 0 %

$

80,000

$

40,000

150,000
$ 150,000

40,000

Amortization of excess of cost
over value of net tangible
assets acquired over ten -year
period

60,000
200,000

$

450,000

$

Adjusted earnings projection

$

$ 100,000

$

650,000

3.25
24.1 %

'

$

$

$

$

Earnings per share before
purchase
3.00
3.00
Earnings per share after
pu rcha se:
Buyer's income only
2.25
Acqu ired income only
1.00
Combined income
Retu rn on investment (ROI)
22.2%
7.5%
$800,000 cost, ten - year -life salvage not considered.
$1,140,000 cost, 7.5 -year remaining life, salvage not considered-rounded.
Includes borrowed capital for acquisition.
EXHIBIT t
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Stock Exchange at Capitalization Ra te of
15 Times Seller's Adjusted Earnings
(Pooling of Interest)

400,000
900,000
50,000
100,000

1,200,000
1,500,000
20,000
100,000

1,600,000
2,400,000
70,000
200,000

$3,250,000

$4,300,000

$7,550,000

550,000

300,000

850,000

$2,700,000

$4,000,000

$6,700,000

200,000
500,000
2,000,000

100,000
900,000
3,000,000

300,000
1,400,000
5,000,000

Cash
Accounts receivable
I nventories
Deferred charges
Land
Depreciable assets
Total assets

$

$6,700,000

45.00

$

45.00

$

300,000
3.00

$

600,000
3.00

600,000

300,000

$

100,000'
$

Prior yea r's net income

$4,000,000

$

Prior yea r's net income
Earnings per share
Assumed valu e per share,
15 times earnings
Buyer shares required to
purchase seller

$2,700,000

$

Common stock, $ 1 pa r
Capital in excess of par value
Retained earnings

$

Net assets

$

Less: Current liabilities and
long -term debt

$

Combined

$

Seller
compa ny
(tax basis)

Buyer
company

Adjustments:
Other estimated administrative
expenses
Federal income tax effect- 5 0 %

900,000

20.000
$

10,000

$

2.97
13.3%

Adjusted earnings projection
]Earnings per share before acquisition
Earnings per sha re after combination
Return on investment (ROI)

$

3.00

$

22.2%

3.00
7.5%

"100,000 shares, $1 par value assumed, market value of $4,500,000.
EXHIBIT 2
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dividend policy and continued the present policy) cash outlays for dividends
will be increased by one -half due to increase in shares of stock outstanding.
At this pont a cash -flow analysis for
both approaches would appear feasible.
Assuming that the pertinent Internal
Revenue Code provisions are met (a
favorable ruling should be requested
from the Internal Revenue Service prior
to the acquisition), the stock exchange
transaction will be treated as a nontaxable exchange as to the seller stockholders. On the surface, it appears that the
stock exchange would be better for the
seller stockholders and would not have
much immediate effect on the buyer
stockholders, and the future outlook
would be equal. The cash transaction
would likely give rise to immediate market value increase to the buyer stockholders due to the favorable projected
results, but the tax bite would probably
be material to the seller stockholders.
Assuming that all seller stockholders
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are in a taxable position, the $6,000,000
cash deal would be reduced by approximately 25 %, which is equivalent to the
assumed $4,500,000 market value of
the stock issued in the nontaxable stock
exchange deal. At this point it becomes
most difficult to look into the future and
determine which transaction would ultimately prove most advantageous as too
many alternatives and uncertainties
arise.
Conclusion
These three approaches will only lend
rational limits within which negotiated
value will fall. It has been said that the
oldest and soundest principle is: "Investment is the productive employment
of capital, the ultimate purpose of which
should be a return commensurate with
the risk assumed."' To reiterate, value
is what people agree it is.
1 Ge or ge
D . M c Ca rt hy, Acqu isit ions and
Mergers, T h e Ro n al d Press C o m p a n y, N e w
Y o r k, M a y 1 9 63 .
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Reporting the Results of
Foreign Currency Fluctuation
B y B E RT TUCKERM AN
N VIEW OF the many recent sharp declines and outright devaluations of
foreign currencies, it is essential that the
accountant working in foreign trade be
familiar with techniques of reporting the
results of foreign currency fluctuations.
From the accountant's point of view,
U. S. companies doing business overseas
are affected in two ways by fluctuations
in the value of a foreign currency with
respect to the U. S. dollar:
1. Ga in o r lo ss o n exchange which results from differences in the exchange
value between the date a foreign currency transaction is recorded in dollars and the date payment is made or
received.
2 . Gain or loss on translation which results from changes in the dollar value
of assets of foreign branches or subsidiaries as a result of changes in the
value of the currency in which the
foreign assets are recorded.
After the U. S. company has calculated its gain or loss on exchange, and its
gain or loss on translation, there is the
problem of reporting such gains and
losses in the financial statements. That
is the subject to be discussed in this
paper. The first section will deal with

I

reporting the results of currency fluctuation to shareholders and other persons
outside of the company. The second
section will consider internal reporting
to executives of the U. S. company.
EXTERNAL REPORTING

Gain or Loss on Exchange
Where should the figure denoting gain
or loss on exchange appear in the income statement? This question may be
approached by considering the dominant
characteristics of the account: (a) it
stems directly from exchange fluctuations which, in usual circumstances, are
an integral part of conducting foreign
operations, (b) it is an unavoidable byproduct of ordinary business transactions
with and among foreign companies, (c)
it is financial in nature, and (d) it is
the fortuitous effect of events over which
a U. S. company and its subsidiaries
have little or no influence.
It would seem that, in accord with
the above characteristics, the two most
logical locations for the account are the
following:
1. If the company regularly engages in
transactions involving foreign exchange as part of its income-producing activities, the consequent gain or
loss may be considered to be an in-

B E R T T UC KE R M AN , Orange County Chapter, (Lo s Angeles 1 9 6 4 ), is Financial Services Manager, International
.Divisio n, Ma x Fac tor & Co ., Ho lly wo od, Ca lif. Mr. Tuc ker ma n h o l d s a n A.B. d e g re e f ro m U.C .L. A. an d a n M.S. d egree from San Francisco State College. He is a previous
contributor 10 MANAGEMENT ACCOUNTING.
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tegral and recurring part of its operations. In such circumstances the
most appropriate location of the balance could be within the operating
expense category, possibly as a component of "General and Administrative Expenses" where it would constitute an addition to or deduction
from the expenses in this category.
Such placement would give recognition to the nature of exchange risk
as an intrinsic factor in the calculation of net operating profit.
2. A more appropriate placement, however, would seem to be as a nonoperating item, perhaps as an element of "Other Income (Losses),"
which would recognize its fortuitous
aspect.
Other appropriate locations could also
be cited. For example, if the gain or loss
on exchange is habitually associated with
overseas sales, it could be reported as
a part of sales expenses, or as an adjustment to sales. The principle involved
is that the location should be in accord
with the nature of the account as it applies to the operations of the company
or of t h e affiliated group if a consolidated foreign presentation is being made.
Gain or Loss on Translation
It has been mentioned that currency
fluctuation is an everyday risk inherent
in conducting operations in foreign
countries. Therefore, loss on translation
which results from ordinary exchange
movement should be treated as one of
the components of periodic net income,
and included in the current income
statement. Devaluation, on the other
hand, occurs infrequently in any given
country, and is usually so sudden and
substantial in intensity that some authorities have advocated that the results of
devaluation, when of substantial magnitude, should be charged to retained
earnings.'
In its recent opinion the Accounting

Principles Board (A.I.C.P.A.) has classified "a major devaluation of a foreign
currency" as an "extraordinary item" to
be reflected in net income as a separate
item after "income before extraordinary
items." Also, only "prior period adjustments" (which excludes major devaluation of a foreign currency) should be
recorded as adjustments to beginning retained earnings according to the opinion.
A disadvantage of the practice of recording the translation loss resulting
from a major devaluation as an extraordinary item arises when a devaluation
is succeeded by post - devaluation fluctuations resulting from ordinary free market exchange movements. In such
circumstances, it would be necessary to
separate the portion of the translation
adjustment attributable to the free -market fluctuations from that pertaining to
the devaluation, in order to apply the
former as an item included in "income
before extraordinary items" and the latter as an extraordinary item.
Apart from the effort involved in
such a separation, there is also the problem of possible confusion to the reader
from presenting the two factors separately on the financial statements.
Although general agreement exists
that translation should be charged
against operations either as an ordinary
or as an extraordinary item, unanimity
is lacking as to treatment of translation
gains. Accounting Research Bulletin No.
43 takes the position that:
Unrealized gains should preferably be
carried to a suspense account except to
the extent that they offset prior provisions for unrealized losses, in which
case they may be credited to the account
previously charged.'
On the other hand, treatment of translation gains in a manner consistent with

21.

' American Institute of Certified Public Accountants, Opinions of the Accounting Principles Board, Number 9, "Reporting the Results of Operations," December 31, 1966, paragraph 21.
Accounting Research Bulletin No. 43, paragraph 11.
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' American Institute of Certified Public Accountants Committee on Accounting Procedure, Accounting Research Bulletin No. 43,
Restatement and Revision of Accounting Research Bulletins, 1953, Chapter 12, paragraph

that accorded to losses is recommended
in the following passages in N.A.A.
Research Report 36:
If, when applied to gain on foreign exchange, the test of realization is conversion into dollars, gain from translation
of a foreign subsidiary's accounts is unrealized. Moreover, it will remain largely
unrealized so long as the foreign company continues to be a going concern
because the local currency financial assets and liabilities which have appreciated in terms of dollars cannot be converted into dollars so long as they are
the company's working capital. When
translation results in gains following
losses in prior periods, or vice versa, the
periodic exchange loss or gain should
be handled in a manner which is consistent over a series of years... .
The rule against recognizing unrealized
appreciation of assets in the accounts
is usually cited as the reason for excluding an unrealized net exchange gain from
net worth. However, if accounts of foreign subsidiaries are translated into dollars, recognition of unrealized loss or
gain in dollar financial statements cannot be avoided. That an unrealized exchange gain may be offset by future exchange losses seems irrelevant to the
question since all retained profits, regardless of source are subject to the same
hazard.
Regardless of the practice adopted in reporting to stockholders, it seems desirable to show the current period's
amount of loss or gain on foreign exchange in the internal income statement
which serves as a basis for measuring
performance of local management. Exclusion of gains fails to reflect decisions
advantageous to the company —for examole, reduction in local currency loans
when strengthening of the exchange rate
is anticipated. Similarly, direct charging
of losses to previously accumulated reserves fails to show losses against which
management has a responsibility to protect the company if possible.`
It should be added that the practice
of suspending translation gains while
expensing translation losses as advocated
' National Association of Accountants,

Mana g e m e n t A c c o u n t i n g Pro bl e m s i n Fo re i g n Op erations, N.A.A. Research Report No. 36, New
York, March 1, 1960, pp. 59 -60.
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in Accounting Research Bulletin No. 43
is an income - distorting device. Moreover, since the incidence of exchange
fluctuation is generally considered to be
an everyday risk inherent in overseas
operations, it would follow that an accurate depiction of the results of such
operations in accord with the principle
of consistency should report the effects
of such fluctuation, whether the net
effect thereof is appreciation or decline.
A meaningful income statement should
report the true impact of exchange
movements as they occurred throughout
the fiscal period in question. In short,
consistency dictates that all translation
adjustments be reflected in the same way
in the operating statement.
The inescapable conclusion is that
when a movement in exchange rates
causes either an increment or diminution
in the dollar value of foreign net assets,
the impact of such movement must be
clearly portrayed. It may therefore be
stated that gain as well as loss on translation should be shown uniformly as an
adjustment to foreign net income.
Lo c ation o f g ain o r lo ss o n tran sla tio n .

Inasmuch as gain or loss on translation
exists separately from the income and
expense items recorded on the foreign
ledgers, it would seem that it should be
shown as a final and distinct adjustment
to foreign net income.
Gain or Loss on Translation and on
Exchange
When gain or loss on exchange appears on a foreign subsidiary's ledgers
and, in addition, gain or loss results
from translation of the foreign statements, the problem arises whether to
show the two items separately or to
combine them in one net balance.
In deciding this question it should be
realized that, although the two balances
stem from the same cause, namely exchange fluctuation, they are diverse in
nature. Gain or loss on exchange is the
result of "closed" transactions recorded
on the foreign subsidiary's ledgers, as
part of the foreign income and expense
Y3

accounts, whereas gain or loss on translation is a separate adjustment to net
income, made by the parent as a result
of translation techniques applied.
Combining the two elements would
require either that gain or loss on translation be included with gain or loss on
exchange as an integral part of the
operating accounts, or that gain or loss
on exchange be included as a separate
adjustment to net profit. Neither combined presentation appears to constitute
appropriate accounting procedure.
It would therefore seem preferable
that the two elements resulting from exchange fluctuation be shown separately
in external reporting. On ordinary published operating reports no confusion
would result because normally gain or
loss on exchange would be "buried" in
one of the operating accounts, or in
"Other Income (Loss)," with the result
that "Gain or Loss on Translation"
would be the only separately stated account depicting the effects of exchange
fluctuation. Where it is necessary to
show both of the elements individually
in special detailed income statements or
subsidiary schedules prepared for bankers or other analysts, it is to be assumed
that those receiving such reports will be
technically competent to evaluate the
separate presentation of the two factors
caused by exchange fluctuation.
Change in Exchange Rate After
Balance Sheet Date
If the exchange value of the local
currency has changed since the balance
sheet date, and the financial statements
are prepared some time after the close
of the fiscal period, a decision must be
made as to whether to translate the
foreign accounts at the year -end rate, or
at the subsequent rate.
It is generally accepted accounting
practice in domestic situations to carefully cut off sales, expenses and balance
sheet values at year end, in order to
assign to a given fiscal period only those
transactions and values which pertain
thereto. Transactions which occur in a
24

later period are recognized in the financial reports covering the later period.
Nevertheless, substantial and unusual occurrences between balance sheet date
and date of preparation of the financial
statements are customarily disclosed in
the notes or by other means.
Applying these general principles to
foreign statements, it would appear that
translation of closing balances at a subsequent rate would have the effect of
assigning to the fiscal year just ended,
translation losses which took place in
the ensuing year.
It follows, therefore, that translation
of the balances pertaining to one fiscal
period, at the rates pertaining to a subsequent fiscal period, is not to be recommended. Translation should preferably
be made at the rate prevailing at the
balance sheet date, instead of at the rate
which prevailed at the date the report
was prepared. Nevertheless, since a
change in exchange rate in a subsequent
period directly affects the dollar value
of the foreign investment, the effect
should be disclosed, if it is material, by
means of footnotes, or some other
method which will clearly bring the fact
to the attention of readers of the financial statements.
REPORTING TO MANAGEMENT
Probably the most important use made
of the translated foreign financial statements is by internal management, in
directing overseas affairs. The translated balance sheets, operating reports,
and supplementary and special reports
of foreign subsidiaries are in most respects similar to comparable reports of
domestic operations, and therefore will
not require comment here. There is one
important group of reports, however,
which has no domestic counterpart.
These are the analytical reports which
show the effects on the foreign subsidiary of changes in foreign exchange
rates. One of the most important —and
difficult— accounting tasks in reporting
overseas operations, is explaining to
MANAGEMENTACCOUNTING

parent executives, including those involved in managing overseas subsidiaries, the effect of exchange fluctuations
on the value of the overseas investments.
These factors must play an important
part in such vital decisions as the size
of the cash, receivables, inventory and
loan balances, whether to borrow locally
or abroad, whether to declare and remit
dividends promptly, and to what extent
to increase selling prices to compensate
for declines in exchange rates. As expressed in NAA Research Report 36:
In order that appropriate and timely action can be taken, management both in
the United States and abroad, needs to
know what assets are at risk, how they
may be affected by currency depreciation, and what possible measures exist
for protecting the company's interests
the accountant has an important re...
sponsibility for supplying information to
guide managerial actions. Moreover, as
a member of the management team, the
accountant is often a participant in such
discussions
The salient objective in reporting the
effect of exchange fluctuation on the
financial position of the foreign subsidiary is to show what extent the foreign financial position will be affected
by a change in the exchange rate.
In devising an efficacious means of
reporting the foreign exchange position,
it may first be asserted that management
is interested in knowing the effects of
a changed exchanged rate on all the
balance sheet accounts. A report on net
foreign assets at risk should indicate
those accounts which would not be affected as well as those which would be
affected by fluctuation, in order that due
consideration may be given to transferring assets in a vulnerable condition to
that type of asset which by nature will
not suffer from a change in the exchange rate.
It is therefore appropriate at this point
to examine the effect of exchange decline on each category of balance sheet
accounts:
Current assets. Such assets as cash and
3

Ibid., pp. 61 -62.
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receivables, when realizable in local currency, will suffer diminution of value
as a result of exchange decline. This is
because these assets will yield a fixed
number of local currency units which,
as a result of exchange decline, will be
worth less in terms of dollars (or other
outside stable currencies).
The degree to which inventories are
vulnerable to an exchange decline depends upon the extent to which compensatory increases in selling prices may
be made in response to such declines.
Selling prices of inventories purchased
for dollars (or other outside stable currencies) can be generally increased if
free - market conditions prevail in the
foreign country. On the other hand,
selling prices of inventories made from
local materials often will have to remain
unchanged. In view of the uncertainties
involved, it would appear prudent to
include inventories among assets at risk,
except in situations where it is entirely
certain that selling prices could and
would be raised to fully compensate for
an exchange decline, without an attendant decrease in sales volume.
Other assets. Assets in this category
(such as fixed assets) are not affected
by exchange fluctuations, since it is assumed that their value to the foreign
subsidiary continues intact. Such assets,
therefore, are not considered to be at
risk.
Liabilities. If the local currency exchange value declines, liabilities payable
in local currency diminish in terms of
their dollar value because a lower dollar
equivalent is required to liquidate them.
Liabilities payable in local currency
therefore constitute a reduction of net
assets at risk.
Dollar -value assets and liabilities. The
amount of local currency to be realized
in exchange for receivables which are
collectible in a fixed number of dollars
will increase in response to a decrease
in the local currency exchange rate;
conversely, the amount of local currency
required to liquidate liabilities which are
payable in dollars will increase as the
Y5

exchange value of the local currency
decreases. It is thus seen that these two
accounts offset each other insofar as the
effect of exchange fluctuation is concerned. However, regarding the vulnerability of these balances to the effects
of exchange decline, it should be borne
in mind that the extent to which an account is exposed to risk is measured by
the effect of exchange decline on the
dollar value of such account. Thus, assets and liabilities on the ledgers of a
foreign subsidiary, which represent a
fixed amount of dollars, are not subject
to gain or loss in translation, since by
definition their dollar value is fixed and
constant. It can be seen, therefore, that
fluctuation in the value of the local
currency with respect to the value of
the dollar will not result in gain or loss
on translation. However, such fluctuation will require the foreign subsidiary
to record a gain or loss on exchange

when it liquidates the receivables or
payables.
From the above discussion of the
effect of exchange decline on the various
accounts, it is seen that accounts to be
taken into consideration in the computation of net assets at risk are those
whose underlying value is represented
by a fixed number of local currency
units. The conservative approach includes inventories in this category. Net
assets at risk, therefore, consist of current assets realizable in local currency,
including inventories, less liabilities payable in local currency. All other balances
may in general be considered to be immune to the effects of exchange decline.
It is possible to devise an analytical
presentation of net assets at risk based
upon the preceding concepts. Such a
presentation, using the balance sheet of
an illustrative foreign subsidiary, appears
in the table below:

FOREIGN SUBSIDIARY
STATEMENT OF NET ASSETS AT RISK

DECEMBER 31, 1967
Total
balance

To be
liquidated
in dollars

Not
at risk

At risk

Assets:
Cash
Trade receivables

LC

LC 47,000
440,000

47,000
363,000

LC 77,000

(3,000)

(3,000)

391,000

391,000

4,000

4,000

63,000

63,000

Long -term receivables

312,000

312,000

Fixed assets

832,000

LC832,000

Accumulated
depreciation

(412,000)

(412,000)

Investment in foreign
subsidiary

880,000

880,000

22,000

22,000

Allowance for bad debts
Inventories
Supplies
Prepaid expenses

Patents and intangibles

LC1,177,000
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Liabilities:
Trade payables
Intercompany payables

LC195,000
172,000

LC 195,000
LC172,000

Accrued expenses

23,000

23,000

Accrued income taxes

21,000

21,000

Accrued interest on
long -term debt

9,000

9,000

Current portion of
long -term debt

30,000

30,000

270,000

270,000
LC 548,000
LC 629,000

Long -term debt
Net assets at risk
LC = local currency.

It will be noted from the table that
LC629,000 ( "LC" = local currency) is
considered to be at risk.
Summary and Conclusions
It can be concluded that, for purposes
of external statement presentation, gain
or loss on exchange should be included
in the operating expenses, or as a component of "Other Income (Loss),"
preferably the latter. It is conceivable
that, depending upon the nature of the
transactions giving rise to gain or loss
on exchange, this item may be shown
in other locations; for example, as an
adjustment to sales.
Gain or loss on translation, on the
other hand, exists only as a consequence
of translation techniques applied by the
parent, and accordingly should be shown
as a final and separately stated adjustment to net profit of the foreign sub-
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sidiary. Consistency requires that the
same treatment be accorded to translation gains as that which is accorded to
translation losses.
It is advisable to show gain or loss on
translation separately from gain or loss
on exchange, because of the diverse nature of the two accounts, and because
there is no single place in the operating
statement where both could appropriately be placed.
Reports made to internal management
should emphasize the effects of exchange
decline on foreign financial position and
operating results.
The accountant's function in organizing, translating, reporting and evaluating overseas financial reports, and
advising other executives in this regard,
is a vital and important part of the
management of foreign operations.
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Translation of Foreign Operations: A Survey
B y An t h on y C. D. Ch oi *
to determine present prevailing practices in the realm of accounting treatment of foreign subsidiaries, the questionnaire was sent on a
random basis to 180 companies in the
United States that maintain foreign subsidiaries and branches. In choosing 180
companies, the author selected 16 companies that participated in the study of
"Accounting Trends and Techniques"
conducted by the AICPA in 1956, 1961
N ORDER

I

Proportion of net
assets
Less than 5% of the company's
net assets invested in foreign
operations
6- 10%
11 - 2 0 %
21-40%
41-60%
Over 61 %

The figures included in this article
represent only the responses of the 75
companies that answered all questions
as completely as possible.
Consolidation
Fully consolidated. Forty -two companies have fully consolidated foreign operations in their financial statements in
1964.
Partially consolidated. Seven companies fully exclude foreign operations.
Eight companies exclude their foreign
operations based on geographical locations. Six companies include foreign operations for all subsidiaries except those
with nonhomogeneous operations. Eleven companies include only those com* CPA; Associate Professor of Accounting,
Northern Arizona University. Ph.D. degree
from University of Utah; M.S. and B.S. degrees from Utah State University.
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and 1964. The remainder of the companies was chosen from Moody's Industrial Manual, 1964, taking into consideration location, type of industry and
size of foreign investments.
As far as the size of foreign investments is concerned, the proportion of
the net assets invested in foreign operations and the distribution of companies
are as follows:

Number of
companies
17
17
16
19
3
0

Percentage
24+
24
22
26
4
0

panies where there was complete voting
control.
The main reason for exclusion or
partial inclusion of foreign operations is
the exchange restrictions on remitting
profits and the repatriation of U.S. capital from foreign subsidiaries to the parent company.
Method of recording foreign investment. The so- called "cost basis" in recording investment in foreign operations
is still popular among the survey companies. Sixty -two companies use the cost
basis. The equity or book value basis is
used by 13 companies.
Relation of companies that excluded
foreign operations based on geographical locations to method of recording. All
the companies that exclude their foreign
operations based on the criterion of geographical locations use the cost basis in
recording their foreign investments.
MANAGEMENTACCOUNTING

Recognition of income from foreign
operations. The companies recognize income either when dividends have been
remitted to the parent company or the
income has been earned. Forty -eight
companies recognize income on consolidated return when income has been
earned. On the other hand, 26 companies recognize income when dividends
have been remitted.

The current rate is widely used, since
such items are usually shown in the current asset section.
Current receivables. Sixty companies
use the current rate in effect on the date
of the balance sheet. Only nine companies use the rate of exchange in effect
on the date of transaction. Six companies do not carry current receivables in
their foreign operations.

Relation of consolidation to the proportion of net assets. According to the
survey, the smaller the percentage of
assets invested in foreign subsidiaries,
the more likely the company is to exclude its foreign investments from consolidated statements. In those companies
where the proportion of the net assets
invested in foreign subsidiaries amounts
to over 10 percent, foreign operations
were rarely excluded in the preparation
of consolidated statements.

Long -term receivables. Forty -three
companies use the current exchange
rate, and 16 companies use the rate of
exchange in effect on the date of transaction. Interestingly, one company in
the survey uses the future exchange rate
which will prevail on the date when the
particular receivable will be collected.
However, there is no indication of how
it arrives at the future exchange rate.
Fixed assets. Original historical cost
rate, used by 56 companies, is favored
over any other exchange rates. Only 13
companies use the current exchange
rate. The remaining 7 companies do not
carry fixed assets in foreign operations.
Not a single company in the survey applies the post - devaluation rate.
The fixed asset account of the foreign
operations are kept either in dollar value
or in the foreign monetary unit. Four
companies record this account only in
terms of the dollars; 42 of them in the
foreign monetary unit; and 28 of them
record in both currencies.
Current liability. The majority of
companies -66 of them use the current
exchange rate. Only 3 companies apply
the rate in effect on the date when the
liability originated. The remainder of
the companies do not carry current liabilities in foreign operations.
Long -term liability. The current exchange rate is widely adopted, by 42
companies. The exchange rate prevailing when the particular liability was
contracted is used by only 20 companies.
Ten companies do not carry long -term
liabilities in foreign operations. Not a
single company adopted the post- devaluation rates, and one company uses the

Balance Sheet Items
Cash. Sixty -eight companies use the
closing rate of exchange in effect on the
balance sheet date (current rate). Thirty -four companies use the official rate,
and 35 companies use the free market
rates.
Temporary investments. Forty -one of
the 44 survey companies that hold temporary investments in foreign operations translate them into dollars at the
current exchange rates.
Ending inventory. Sixty companies
use the current rate. Nine companies do
not carry inventory in foreign operations at the end of the year.
It is interesting to note that not a single company adopted the rule of lower
of original cost or replacement cost rate,
nor the estimate of realization value.
Prepaid expense and deferred cost
item. Sixty -five of the 68 survey companies that maintain these accounts in foreign operations use the current exchange
rate.
Even though the original cost rate is
theoretically favored, not a single company in the survey adopted this rate.
APRIL 1968
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exchange rate in effect when the particular liability will be liquidated. It is assumed that the company can use the
future exchange rate in instances where
a foreign government announces a rate
change in advance.
There appears to be a relationship between the proportion of net assets invested in foreign subsidiaries and the exchange rate used in translating long -term
liability. Thirteen out of 19 of the survey companies (70 percent) that maintain the proportion of the net assets invested in foreign operations between 21
to 41 percent of the company's net assets use the current exchange rate. On
the other hand, where the proportion of
the net assets invested in foreign subsidiaries is less than 5 percent of the company's net assets, only about 45 percent
of those companies use the current exchange rate.
Capital stock. Fifty -eight companies
use the exchange rate in effect when the
stock was issued. Three companies use
the average rate applicable to the net
assets in translating capital stock of foreign subsidiaries into dollars. One company uses the post - devaluation rate. The
remainder of the companies adopt other
methods.
Retained earnings. It is a common
procedure to translate the retained earnings account at the dollar amounts
shown at the close of the preceding year
plus net earnings of the current year in
terms of dollars less current dividends.
Thirty -five companies adopt this procedure. Fourteen companies use the average rate applicable to the net assets.
Four companies use the post - devaluation
rates. Other miscellaneous methods are
also used.
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Income Statement Items
Revenue and expense. Of the 75
companies included in this survey, 19
adopt average of month -end rates; 6
companies use average of year -end
rates; 10 companies use monthly weighted average rate; 4 companies use average remittance rate; and 24 companies
use year -end closing rate. The remaining 12 companies choose some other
method.
Depreciation and amortization. Most
of the companies use the historical cost
rate. The majority of the companies that
use other than historical cost rate apply
the current exchange rate.
Exchange loss or gain. The exchange
loss or gain resulting from consolidation
of foreign subsidiaries and branches is
recognized in the statements of companies. Not a single company disposes of
exchange loss or gain in the retained
earnings account of the domestic parent
company. Five companies set up an exchange reserve account in order to dispose of exchange loss or gain. The remaining 9 companies do not recognize
any problems on exchange loss or gain.
Unrealized exchange loss or gain.
Thirty companies distinguished the socalled "unrealized exchange loss or
gain" in consolidated statements from
realized exchange loss or gain.
Reserve account for unrealized exchange loss or gain. Fifty -seven companies do not set up this account, while
10 companies set up a reserve account
for the unrealized exchange loss or gain
rather than recognize it in income statement. Only 8 companies state that they
do not have problems on this matter.
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Unrealized Foreign Exchange Gains and Losses
By GEORG E C. W ATT

preferable (if not essential) when the
foreign currency weakens.

HE PURPOSE of this discussion is not
necessarily to advocate price -level
adjustments in the United States, but to
urge that the U. S. accountant dealing
with translation of foreign financial
statements for inclusion in consolidated
statements of a U. S. company take
advantage of an opportunity to review
the amounts obtained by the application
of traditional translation procedures
line -by -line and judge whether the result
is realistic from a realization viewpoint.
If not, appropriate adjustment is required.

The Case Where a Foreign Currency
Weakens
A n Illustra tio n . A newly organized
foreign subsidiary borrowed heavily
from local sources, constructed a pipeline and operated one year at breakeven
and two years at a profit. Assume that
in the last few days of the third year
the local currency weakened in relation
to th e U. S. dollar. By all indications,
the decline in the exchange rate appears
to be permanent; in fact, further decline
is not out of the question. The financial
statements for the third year of operations are shown below. They have been
translated to U. S. dollars: (1) as if no
weakening in the currency had occurred
and (2) reflecting the weakness as of the
end of the third year.
The unrealized gain ($35) should be
deferred. However, with this potential
gain of $35, the accountant did not feel
called upon to reduce the translation of
earnings to date below the $10 developed from operations for each of the
last two years. The illustration has been
made simple, and it should not be assumed that long -term debt was invested
solely in fixed assets.

T

The following comments relate only
to the usual situation encountered by
accountants in the United States since
'World War II, namely, the weakening
Of foreign currency in relation to the
U. S. dollar. The case study below
demonstrates that there are situations
where the deferral of unrealized gains
on a ne t mo n e ta ry liability position is
Note. This article has been adapted from a
paper prepared for the Ninth International
Congress of Accountants, held in Paris, September 6-12, 1967. Mr. Watt presented it at
the Congress as a representative of NAA.

GEORGE C. WATT, CPA, Morristown Chapter (West
ftergen- Passaic 19 5 1 ), is a Partner in Price Wate rho use &
Co., New York, N. Y. Mr. Watt holds a B.S. degree from
the University of Pittsburgh, Pittsburgh, Pa. He is a previous contributor to MANAGEMENT ACCOUNTING.
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Table I
BALANCE SHEET
Change in rate

No change in rate
Local
currency

Cash
Pipeline
Depreciation

350
900
(150)

Rate
(decimal)
.20
.20

Dollars
70
180

Local
currency

(30)

350
900
(150)

220

1,100

Rate
(decimal)

Dollars

.10

35

.20

180

(30)
185

Total assets

1,100

Bankloan
Deferred gain
Capital stock

700

.20

140

700

.10

70

300

.20

60

300

.20

60

50

.20
.20

10
10

50

.20
.20

10
10

220

1,100

Earned surplus:
Beginning
P & L for year

35*

50
1,100

50

185

*Imbalance dollar amount inserted by induction. The net $35 results from gain of $70
on bank loan less loss of $35 on cash.
INCOME STATEMENT
Local
currency
100
Sales
50
Cost (depreciation)

Profit

Rate
(decimal)
.20
.20

50

Dollars
20
10
10

Local
currency
100
50
50

Rate **
(decimal)
.20
.20

Dollars
20
10
10

*Same as for the preceding year. In the first year of operations the company broke even,
that is, developed no profit or loss from sales and production.
* *Since the rate changed in the last few days of this year, there was no effect on the
translation of the items in the income statement.
A Pro p o se d Te st for Re a liza tio n . In
a potential gain situation such as the
case just illustrated, the equity at the
new weaker exchange rate will probably
be lower than the translated amounts.
In the table above L/c 400 of equity is
the equivalent of only $40 at the current
rate of exchange of .10, but equity accounts, which were translated to a total
of $80, have not been disturbed in this
potential gain situation. As depreciation
on the fixed assets continues in future
years with a "heavy" charge to dollar
income, the local currency equity translated to dollars by conventional procedures will tend to approach the new
weaker current rate of exchange. At
some future date the deferred unrealized
foreign exchange gain balance may be
32

reduced and taken into income in appropriate amounts to permit the translated dollar equity to come up to that
produced by the application of the current rate, as shown in Table 2 in which
it was assumed that the pipeline tariff
rates in local currency did not change.
This is a realization or equity test.
Many have indicated that "realization" occurs only by passing foreign
currency into international banking
channels to obtain home currency. This
conversion (distinguish between translation and conversion) concept puts
emphasis on cash receipts and is too
restrictive to be of value in measuring
foreign net income.
Assume that annual sales are L/ c 100
and that straight -line depreciation (the
MANAGEMENTACCOUNTING

Table

also shown to demonstrate the first year
(the ninth year) and adjustment of
dollar equity results from the "equity
test." It shows that the release of $5
from the deferred unrealized exchange
gain account is permitted, as this amount
will bring equity at the close of the
ninth year up to the equivalent of the
current rate of exchange. This should
be permitted despite the criterion of the
A I C P A B u l l e t i n that gains may be taken
to income only, to the extent of net

z

only cost of sales) over an 18 -year life
continues each year after the devaluation
in the third year of operations, as was
the case in the preceding two profitable
years shown in Table 1. Then Table 2
shows the cumulative statements eight
years after the devaluation, at which
point local currency equity and dollar
equity arjived at by conventional procedures have come to the point of being
equivalent
change. T i t- t he current rate of excumulative nine years are

CUMULATIVEFINANCIALSTATEMENTS
Income Statement
Eight Years

Nine Years

Local

currency
Sales
Cost (depreciation)
Profit
Exchange
Net profit

(800)
400
(400)

Local
Rate
.10
.20

Dollars
(80)
80

(400)

currency
(900)
450
(450)

Rate
.10
.20

See
comment

(450)

Dollars
(90)
90
(5)
(5)

Balance Sheet
Cash- 1 9 6 6
Receipts
Ending

350
800
1,150

.10
.10
.10

35
80
115

350
900
1,250

.10
.10
.10

35
90
125

750
(400)
350

.20
.20
.20

150
(80)
70

750
(450)
300

.20
.20
.20

150
(90)
60

(700)

.10

(70)
(35)

(700)

.10

(70)
(35)

Pipeline (net}- 1966

Depreciation
Ending
Less —Bank loan
Deferred gain
Realization test
adjustment
taken to net
profit
Balance
Net assets
Capital stock
Earned surplus -

800

5
(30)
85

80

850

(300)

.20

(60)

(300)

.20

(60)

(100)
(400)

.20

(20)

(100)
(450)

.20

Net profit

(20)
(5)•

Equity

(800)

(80)

(850)

1966

(85)

'When equity of L/c 850 times the current rate (.10) permitted the translation of $85,
then this equity test signaled for the release of $5 from the Deferred Gain Account.
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prior provisions for unrealized exchange
losses.' In this case there have been no
prior losses.
Some might say that the $35 of unrealized foreign exchange gain could
have been amortized at the rate of a little
over $2 annually for the remaining
fifteen years of the life of the fixed assets
after the devaluation. This is, of course,
a simple illustration, but in actual practice accountants have been unsuccessful
in tracing the application of the proceeds
of long -term borrowings in complex
financial positions. Further, there are
really two theories, not offsets. The
suggested test is in fact simpler in practice and postpones recognition of the
realization of the gain until there is
measurable proof in the equity section
of the balance sheet of the reasonableness of the release of a portion of the
deferred gain into the income statement
— namely, there is sufficient local currency at the new weaker current rate to
support the dollar translated equity as
it stood when the devaluation occurred.
Hence in Tab le 2 no gain has been
"realized" down to the point in time
when the pipeline net book value was
reduced by L/c 400 and $80, equivalent
to stockholders' investment prior to devaluation (L /c 800 equaled $80). It is
evident that when the pipeline is fully
depreciated, cash will be the only asset
and there could be no "unrealized" gain
remaining in the financial position even
though no prior losses have been experienced.
An AICPA's Accounting Research
Study on the subject "Accounting for
Foreign Operations" is currently being
undertaken and the realization concept
is surely an important matter for research. The "equity test" technique described herein has been applied in practice by relatively few U. S. accountants.
Actually, accountants in the U. S. have

had few opportunities to deal with unrealized gains in the last 30 years.
Need to Re- Examine the Problem

Prior Losses. The statement that unrealized gains may be taken into income "...to the extent that they offset
prior provisions for unrealized losses "z
should not give the accountant a blanket
excuse for picking up gains on long -term
debt at times of devaluatiocl of foreign
currencies unless the total picture at
the close of the particular year warrants
it. Picking up such gains simply because of prior losses could lead to an
unrealistic financial position. On the
opposite side, financial transactions such
as investing in fixed assets and borrowing on long -term arrangements can (after the fixed assets are depreciated) produce a deferred unrealized gain on
payment of the long -term debt by conventional practices, even when cash is
the only asset remaining. This must be
too conservative. Hence, the statement
quoted above should be reexamined.
Unrealized Gains. What remains unsaid in our literature is that each company is presumed to have acceptable
rules for determining realized profits
and losses, and also for determining income from operations for the period,
exclusive of unrealized gains and losses.
In practice, for the most part, foreign
exchange rates have weakened in relation to the U. S. dollar for the last
twenty years— generally a sufficient
number of years to cover the life of
fixed assets and long -term receivables
and payables. Hence, in the absence of
a formal company r ecord of pri or experience with unrealized gains and
losses, the accountant has often assumed
a cumulative history of unrealized foreign exchange losses. When a year with
a small gain came along, he then further assumed the gain could not be so
great as to exceed prior losses. There
' Restatement and Revision of Accounting Reare only a few companies with a de search Bulletins, Accounting Research Bulferred unrealized foreign exchange gain
letin No. 43, American Institute of Certified
Pu blic Accou ntants, New York , N. Y., May
1953, p. 113 of 1961 Final Edition.
' Ibid.
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disclosed separately in in their published financial statements.
We must suspect that many companies have no precise principles for distinguishing realized from unrealized
gains and losses and are in the position
of following the AICPA's as to "prior
losses" only by approximation. With the
U. S. dollar stable for so long while
other currencies have declined, we have
not been too concerned with gains.
However, with increased U. S. borrowing abroad and recognition by the Accounting Principles Board of the propriety of translating long -term debt at
the current rate of exchange "in many
circumstances,
it is to be expected
that the unrealized gain situation will be
receiving more attention than heretofore.
The accountant should be able to
look at a closing balance sheet and determine whether there is a need to defer
an unrealized foreign exchange gain.
But line -by -line translation will not alone
provide the answer.
A practical approach to the "realization" problem where monetary liabilities
exceed monetary assets when a foreign
currency weakens has been described
and illustrated. The time - honored principle of deferring gains in this situation
is recommended. On the other hand,
where there is an excess on monetary
assets over monetary liabilities when the
foreign currency weakens, there appears
to be a uniform practice of writing off
the! loss based on the net monetary asset
position.
113

Generalizing
It is appropriate now to make some
observations in general terms which may
be applied to other situations encountered. The picture is complex because
of the distinction between physical assets and monetary assets. It is, therefore,
necessary to treat them separately.
3

Status of Accounting Rese arch Bulletins,
Accounting Principles Board
of the American Institute of Certified Public
Accountants, October 1965, p. 42.
Op in io n N o . 6 ,
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Physical Assets. Translation of fixed
assets at historical rates when the foreign currency weakens accomplishes the
desirable result of not unnecessarily
creating a financial type loss in the year
of devaluation when there is reasonable
assurance that future translated profits
can absorb the "heavy" home currency
depreciation charge (translated to home
currency at historical rates). The resulting future "heavy" home currency
charge for depreciation serves to account for this theory and expectation.
When a foreign currency strengthens
in relation to the home currency, the
same objective is achieved of not recording a potential gain in the year of
improvement. This is done by maintaining the historical rate so that subsequent
"light" depreciation charges will permit
the recognition of income and reflect
the gain when there are monetary assets
on hand resulting from subsequent sales.
Monetary Assets. It has been difficult
to define whether gains or losses are realized or unrealized. Perhaps it is timely
to drop the words "realized" and "unrealized" and simply deal with gains
and losses on monetary assets and liabilities. Gains and losses on monetary
assets are recognized immediately when
the change in the exchange rate is
thought to be permanent.
The Combination. Consistent with
fundamental accounting principles, the
combination of the above two arguments leads to a third treatment when
they run in opposite directions. Thus, in
the first case illustrated (Table 1), a
possible loss in the fixed assets at risk in
the foreign country was encountered,
but a net monetary gain appeared. It
was recommended that the gain be deferred in view of the nonrecognition of
the possible loss on fixed assets. Where
there was a net monetary loss and the
fixed assets also represented a possible
loss, it was recommended that the net
monetary loss be written off at once.
A Net Monetary Liability Position.
Applying this "combination" to the sit35

uation where a foreign subsidiary's currency strengthens in relation to the home
currency, the translation of fixed assets
at the historical rate postpones the recognition of the potential gain from the
use of the facilities in future years to
produce a product which will command
a local currency selling price which
when translated at the improved rate
will develop a gain. To the extent then
that there is an apparent immediate loss
by reason of the subsidiary having a
net monetary liability position, it would
seem appropriate to defer the loss to
the extent that it is offset by the potential gain in the fixed assets translated at
historical (and weaker) rates. Stated another way, this meets the suggested test
illustrated in Table 2, except that in this
case the "equity test" determines the
maximum net monetary loss which may
be deferred on reliance of the potential
gain in fixed assets. Conventional translation procedures will permit the reduction of the deferred loss as depreciation
in future years develops stronger monetary assets.
A Net Monetary Asset Position.
Where the foreign currency strengthens
and the subsidiary has an excess of
monetary assets which develops a gain,
it would appear to be ultraconservative
to defer the gain on the net monetary
assets in view of the potential gain in
the fixed assets. Hence, recognition of
the gain is appropriate.
"Home" Currency Devaluation
Fixed Assets. If a foreign subsidiary
company has substantial fixed assets at
the time of devaluation of the parent's
home currency, there may be justification in deferring the unrealized gain
resulting from conventional line -by -Line
translations. Certainly the accountant
should examine the situation closely before permitting any gains or losses to be
reported in income in the years following the devaluation.
These gains and losses are similar to
gains and losses within a cou ntry because of inflation or deflation. How36

ever, if a substantial devaluation were
involved, the size of the gains and
losses would not permit avoiding the issue. The accountant would have to consider a translation procedure of adding
to translated home currency fixed assets
and crediting capital surplus (much like
a revaluation entry). This step preserves
the purchasing power invested in the
fixed assets and provides subsequent depreciation charges in terms of the devalued home currency. It is0 required to
accomplish a result similar to that obtained by using the historical rate, following a foreign country devaluation.
A Net Monetary Liability Position.
As to a net monetary liability position
in this situation, a loss on devaluation
therefrom ma y be used to reduce the
credit adjustment to capital surplus developed on the net fixed assets as a
practical matter.
A Net Monetary Asset Position. As
to a net monetary asset position which
develops a gain, it would appear to be
ultraconservative to defer the gain on
the net monetary assets. However, rather than take the gain to earnings, it
would seem appropriate in this situation
to include it in the capital surplus adjustment of the fixed assets as a practical matter.
Translation Technique or Price -Level
Accounting in this Situation? Is the
treatment of the fixed assets in these
two cases price -level accounting or is it
a translation technique for preserving
the equivalent of original cost? Frankly,
it appears to be an essential price -level
adjustment made in the guise of translation procedures, but the necessity of it
can hardly be questioned. Does the definition make any difference when the
accountant clearly sees the usefulness
(necessity) of the adjustment. Certainly
the revaluation surplus entry in the year
of the devaluation has the following
advantages:
1. Users of financial information currently expect an adjustment of some
magnitude relative to foreign investments.
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2. It avoids the artificial improvement
of subsequent years translated operating income from foreign sources
that would occur if depreciation
charges were translated at historical
rates.
The U. S. dollar has not been devalued since the early 1930's and, there•
fore, we have had no practical recent
experience in this situation, but we recognize that appropriate steps are required to deal with the translation
problems that would result from home
currency devaluation. A devaluation
would probably be associated with such
domestic inflation that price -level accounting would also have to be considered for domestic financial statements
as well. In the unlikely event of a devaluation of the U. S. dollar we would
probably call upon our Accounting
Principles Board of the AICPA to permit such adjustments to both foreign
and domestic financial statements to be
included in consolidated financial statements expressed in U. S. dollars.
The similarity of translation techniques to price -level accounting techniques is becoming more evident to accountants in the United States and

Situations
Home country currency stable
Foreign subsidiary's currency weakens
in relation to home country currency
(loss potential is high):
1. Subsidiary has an excess of monetary
liabilities over monetary assets.
2. Subsidiary has an excess of monetary
assets over monetary liabilities.
Foreign subsidiary's currency strengthens in relation to home country currency (potential gain situation).
3. Subsidiary has an excess of monetary
liabilities over monetary assets.
4. Subsidiary has an excess of monetary
assets over monetary liabilities.

while the desirability of deferring unrealized foreign exchange gains has acceptance, little can be read about the
similar situation in the application of
price -level accounting. In Accounting
Research Study No. 6 Reporting the
Financial Effects of Price -Level Changes
by the staff of the Accounting Research
Division of the American Institute of
Certified Public Accountants, 1963, this
point of deferring unrealized gains is
only recognized in an Addendum 4 not
prepared by the staff and in a brief
comment appended to the Study. 5
Summary of Cases Described
It may be helpful at this point to
summarize the discussed situations in a
table to observe the consistency of the
application of the principles described
above. In each case, it is assumed that
nonmonetary assets are carried at historical rates and at amounts not in excess of expected realizable values. The
suggestions shown below have this point
in mind unless otherwise indicated:
Addendum by Marvin M. Deupree.
° The comments of Russell Morrison, a member of the project's Committee.

Suggested Action in Translating

Defer a gain— awaiting proof of the intrinsic value of fixed assets.
Write -off loss to earnings.'

Defer loss as an offset unrecognized
gain on fixed assets.
Recognize the gain as earnings'

° If small take up in income before extraordinary items; if large take up as an extraordinary item.
APRIL 1968

37

Home currency devalued
(Conservative steps desirable to maintain reinvestment opportunities abroad):
5. Subsidiary has an excess of monetary
liabilities over monetary assets.

6. Subsidiary has an excess of monetary
assets over monetary liabilities.

Write -up translation of fixed assets and
credit a capital surplus account. Net a
loss on net monetary liabilities against
credit.'.
Write -up translation of fixed assets and
credit a capital surplus account. Take
up gain on net monetary assets.8

°9 Netting is suggested as a practical matter.
Suggested including gain along with credit to capital surplus as a practical matter.
Unusual Situations: Double Translations
Occasionally the accountant encounters the situation where a subsidiary operating in Country C is owned by a
holding company in Country B which,
in turn, is held by a parent company in
home Country A. If a devaluation of B's
currency takes place and is equated
equally in exchange between Countries
C and A, monetary net assets or net
liabilities of C should pass through the
double translation to A consolidated
without any effect.
Everyone senses that the equity of
A should remain unchanged. However,
if fixed assets of C are translated at
historical exchange rates for the purpose
of preparing B's financial position and
if B's financial position is translated into
A's currency by simply applying the
current exchange rate between B and A,
then an unrealized loss will be reported
by A relative to fixed assets. Obviously,
this is another situation in which the
accountant must take corrective action
to prevent the reporting of an unrealized exchange loss as the relation between C's and A's currency remains unchanged.
The proper treatment of the home
currency devaluation problem by B as
described above will probably ensure
that A's equity will be properly maintained even though B's financial position
is translated to A's currency by simply
applying the current rate. Otherwise, a
proper translation of B to A will be
required to look through this middle
38

country devaluation. However, the
practical difficulties have caused accountants to ignore this situation many
times where there was no immediate
substantial effect on the top consolidation.
Summary
The cases described above are meant
to be illustrative. There are many occasions when the accountant even in a
historical cost oriented country encounters situations prone to develop unrealized gains and losses.
Companies with subsidiaries in many
foreign countries find it necessary to develop accounting manuals containing instructions as to the translation of each
asset and liability account in the local
currency financial statements. However,
these line -by -line practices simply cannot "see" the total picture. They are only
a good starting point.
It is imperative to recognize situations where unrealized exchange gains
should be deferred when a foreign currency weakens in relation to the home
currency. Steps should be taken to prevent the immediate reporting of gains
which do not represent disposable income or gains on which the taxpayer is
unwilling to acknowledge a current tax
remittance due.
More severe steps, having some element of price -level adjustments, are required when the home currency is devalued. The similarity of translation
techniques to price -level accounting in
these situations is striking.
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flow to Eliminate the `Plugging" of Net Worth
for Translated Foreign Currency
Financial Statements
By WIL LIA M L. FURLONG

C

URRENT PRACTICE for translating a

local currency balance sheet to
equivalent dollars calls for the use of
the exchange rate in effect as of the balance sheet date for all current assets and
current liabilities, as well as long -term
liabilities where the change in the exchange rate is considered permanent.
Local currency, fixed assets (including
the offset account accumulated depreciation) and capital stock are translated
to equivalent dollars at the rate in effect
when the items were recorded on the
books. The retained earnings balance is
a "plugged" figure when expressed in
equivalent dollars and cannot be translated at a specific rate when exchange
ral.es have changed. This "plugging" is
not necessary with the proper accounting
system.
The purpose of this article is to present a system of recording techniques
and reporting refinements for foreign
subsidiaries which enables financial
management to view analytically the
effect of changes in the exchange rates
on the financial position of the subsid-

iary. Thus, they can determine the extent to which the net assets of the subsidiary are exposed to risks of losses
due to exchange rate changes, and can
take appropriate action to minimize such
losses.
Recording Techniques
In developing the financial information for the foreign and translated dollar
financial statements, accounts called
"exchange short or long" can be used
by the subsidiary whenever a foreign
currency transaction is recorded. These
accounts are to be used exclusively by
the subsidiary, as it is assumed that the
parent receives both local currency and
dollar financial statements. A separate
exchange short or long account is kept
for each different currency present in the
accounts. The following transaction will
illustrate the purpose of these accounts.
ELBA Company, a foreign subsidiary,
purchases office supplies in the U.S. on
account for $200, which would be recorded as follows when the rate of
exchange is three local currency units
to one dollar. Note that the current asset is translated at the current rate, in
conformity with accepted practice:

DR. WILLIAM L. FURLONG, Atlanta Ch ap ter 1 9 63 , is a
Professor of Accou nting, Georg ia Sta te College, Atlanta, Ga.
He holds B.S. and Ph .D. degrees from the University of
Ala b a ma , a n d a n M.B.A . d e g r e e fro m City C o lle g e o f Ne w
Yo rk . Pro fe ssor Fu rlo n g is a p re vio u s c on trib uto r to MANAGEMENT ACCOUNTING, and h as re ce iv ed an NAA Ce rtifica te
of Me rit.
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Local
currency

Office supplies
Accounts payable
Exchange short or
long— dollars
Exchange short or
long —local
currency

Dollars

600
(200)
200
(600)

The account "exchange short or long
— dollars" reflects a short balance of
dollars; liabilities in dollars exceed assets in dollars. The account "exchange
short or long —local currency" shows
a credit; in local currency. To summarize, ELBA is "short" (debit) in dollars
and "long" (credit) in local currency
with respect to this transaction.
If a balance sheet were to be prepared
after this one transaction, the exchange
summary account would have a balance
of zero if the exchange rate remained
unchanged at three to one. The net of

the two exchange accounts becomes the
unrealized exchange gain or loss, since
the transaction is not finalized. That is,
for this illustrative transaction, payment
has not been made.
To show the effect of exchange rate
change, let us assume that the rate is
two to one. Utilizing the rate of two to
one, the local currency translation of
the example to dollars would be $300.
Thus, an unrealized gain of $100 shows
in the net worth section of the balance
sheet where exchange gain or loss is
customarily presented.
The need for the unrealized exchange
gain or loss account is more apparent
if a balance sheet is prepared. In our
case only one transaction is shown to
affect ELBA, which had been established with fixed assets of 300 in local
currency units and capital of the same
amount at a time when the three to one
exchange rate prevailed:

MULTI - CURRENCY BALANCE SHEET

JANUARY 2, 1967
Assets

Dollars

Office supplies
Fixed assets
Total assets

Less: Accounts payable
Net assets

Local
currency

Exchange
rate

Equivalent
dollars

600
300

.50
.33

$300
100
$400

900

200

$200
($200)

900

$200

Net worth

Capital
Unrealized exchange gain or
loss
Net worth

300

.33

$100

($200)

600

.50

100

($200)

900

The $100 of unrealized gain will be
realized and shown on the local currency
income statement when ELBA purchases
exchange at the two to one rate and
remits $200 to the parent company.
Conversely, if the rate should be higher
than three to one at the time exchange
is purchased, a loss would be realized.
Computation of the Exchange
Variation
Exchange variation is defined as the
40
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gain or loss reported on the dollar income statement which arises in translation of local currency financial data to
dollar equivalents. Exchange variation
results from translation of gains or losses
not yet recorded in a subsidiary's records, not from the actual exchange gains
or losses that have been booked.
Financial statements of a hypothetical
subsidiary and the related exchange
variation computation are given below.
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T h e fol lowing ra tes a r e a ssu m e d :

Local currency units
per one U.S. dollar
.2500 or four to one
.2000 or five to one
.1250 or eight to one

January 1, 1967
January 2 through December 30, 1967
December 31, 1967
INCOME STATEMENT
FOR YEAR ENDED DECEMBER 31, 1967

Exchange
rate
.200
.200

Gross ma rgin
Operating expenses

4,000
1,900

.200

Other income:
Exchange gain
Net income in local currency

420

$

2,100
900

800
380

.200

3,000

180
600

$

Net income from operations

Equivalent
dollars
$1,200
400
$

Sales
Cost of goods sold

Local
currency
6,000
2,000

EXCHANGE VARIATION COMPUTATION
On net income:
Local currency net income
Average exchange rate during 1967
12/31 /67 Exchange ra te
On capita l stock issu ed:
Capital stock issued
Exchange rate in effect when
stock issued
12 /3 1/67 Excha nge ra te

i

On exchange short or long a ccou nts:
Local currency 1 /1 /67
Loca l cu rrency 1 2/31 /67
Debit change
Exchange ra te 1 2/31 /67
Dollars /l /6 7
Dollars 12/31/67
Credit change
On change in fixed assets during
1967:
Net addition to fixed a ssets
Exchange rate in effect on
acquisition date
12/31 /67 Exchange ra te
On depreciation of fixed assets:
Deprecia tion per income
statement (dollars)
Increase in accumulated
depreciation
Net loss in dollars
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3,000
.200
.125

x .075

(225)

8,000
.250
.125
-01,400
1,400
x .125
-0300
300

x .125

(1 000)
1

(175)

300

125

4,000
.250
.125

x .125

500

50
100

(50)
($50)
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MULTI-CURRENCYBALANCESHEET
DECEMBER 31, 1967
Dollars

Assets
Current assets:
Cash
Accounts receivable
Inventory
Total current assets

$100
400

Local
currency

Exchange
rate

Equivalent
dollars

4,500
1,000

.125
.125
.125

S 662.50
525.00
125.00

1,000
$500

Fixed assets:
Equipment (net)

3,600

Total assets

$500

10,100

200

500

$300

9,600

Less: Current Liabilities
Accounts payable
Net assets

51,312.50

6,500
.250

900.00
$2,212.50

.125

262.50
$1,950.00

Net worth

Capital stock
Retained earnings
Unrealized exchange
gain or loss
Net worth

8,000
3,000

.250

$300

(1,400)

.125

$300

9,600

$2,000.00

(175.00)
125.00
$1,950.00

RECONciLmTION OF NETWORTH
JANUARY 1, 1967 ANDDECEMBER31, 1967

Net worth at 1 /1 /67
Less: Net loss in 1967

Equivalent
dollars
$2,000
50

Net worth at 12/31/67

$1,950

As noted earlier, analysis of differences arising from translation usually is
not made, but the needed balancing
figure is "plugged" in an account called
"exchange adjustment." There are two
possible approaches to analyzing these
differences arising in translation. One
approach is to analyze the changes
which have occurred in the balance sheet
between two accounting periods, a
laborious task in which the combined
effect of exchange rate changes and
changes in the individual balance sheet
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accounts must be computed in order to
account for these differences. The method used here is to compute exchange
variation on the possible sources of
balance sheet changes. Dividend remittances, net income, changes in the exchange short or long accounts, and depreciation or appreciation of the translated value of beginning net assets enter
into the computations.
Computation of Exchange Variation
on Local Currency Net Income. Changes
that occurred in the balance sheet beMANAGEMENTACCOUNTING

tureen two accounting periods were due
partly to items appearing on the income
statement. That is, increases and decreases in net assets (from net income
or loss) during the period when translated to dollar equivalents were affected
by exchange rate changes.
Computation of Exchange Variation
on Capitll Contributions. Two conditions must be present before the computation of an exchange variation on a
capital contribution for which capital
stock was issued is required. First, the
capital stock must not be issued for a
fixed asset. Second, the issuance of
capital stock must be interlocked with
the receipt of an asset and not just the
capitalization of retained earnings and
issuance of stock therefor.
When these two conditions occur
simultaneously then an exchange variation must be computed. The amount
of the local currency stock issued for
the capital contribution is multiplied by
the difference between the exchange rate
at the time of the issuance of the stock
and the closing or balance sheet exchange rate. The reason for this exchange variation is that the assets received (other than fixed assets) are
subject to possible changes in equivalent
dollar value.
Computation of Exchange Variation
on Exchange Short or Long Accounts.
To review briefly, the exchange short or
long accounts are used in recording any
transaction which is not exclusively in
the subsidiary's local currency. Therefore, the net balances in the exchange
short or long accounts represent corresponding amounts in foreign currency
(as of the balance sheet date) and local
currency (at the time of the transaction)
for assets and liabilities. The foreign
currency assets and liabilities are subject
to fluctuations in value in terms of local
currency due to changes in the exchange
rate in the same manner as local currency net assets.
Exchange gain or loss in these foreign
currency assets or liabilities in terms of
local currency are not recorded by the
APRIL 1968

subsidiary until each item is converted
into local currency (assets) or paid for
in local currency (liabilities). The exchange gain or loss is recognized on the
dollar income statement in the period
in which the exchange rate increase or
decrease occurs. This is accomplished
by multiplying the change that has occurred in the exchange short or long
accounts by the exchange rate in effect
at the balance sheet date.
Computation of Exchange Variation
on Fixed Assets. Fixed assets are recorded on the books of the subsidiary
in local currency and translated for the
balance sheet equivalent dollar column
at the exchange rate in effect when they
were acquired. When fixed assets have
been acquired it is important to eliminate any exchange variation applicable
to the fixed assets from the exchange
variation computation, since fixed assets
do not increase or decrease in translated
value with changes in the exchange rate.
In the case of fixed assets that were
on the subsidiary's books at the beginning of an accounting period, exchange
variation applicable to these assets can
be eliminated by subtracting the net
book value of fixed assets from the beginning net assets.
The additional computation to eliminate the exchange variation on fixed
assets acquired or disposed of is made
by multiplying the net change in the
fixed asset account during the accounting
period by the difference between the
exchange rate at the balance sheet date
and the rate used for recording the
acquisition or disposal of fixed assets
during the accounting period. The elimination of the exchange variation on the
net book fixed assets at the beginning
of the accounting period and the change
in net book fixed assets during the period
accounts for all exchange variation applicable to the net book fixed assets that
are on the subsidiary's books in local
currency as of the balance sheet date.
Another exchange variation computation necessary in connection with fixed
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assets is that dealing with depreciation
expense and the offset account, accumulated depreciation. For the multi -currency balance sheet accumulated depreciation is always stated in terms of
historical dollar cost in the same manner
as the fixed assets. However, depreciation expense is recorded in local currency
and shown on the dollar income statement at the average rate prevailing
during the accounting period.

Exchange Variation on Items Not
Shown on Income Statement Illustrated
Beginning Net Local Currency Assets
Excluding Fixed Assets. For dollar financial statement purposes, an increase
or decrease in the dollar equivalent value
of beginning net assets (excluding fixed
assets) due to translation at the end of
an accounting period constitutes an exchange variation. Although this exchange variation is not shown on the
local currency income statement or balance sheet, it should be reported to
management on the dollar income statement. The computation of exchange
variation is not presented here on the
dollar equivalent statement because our
hypothetical subsidiary did not have beginning net assets as of the first of the
year.
If it is assumed that the subsidiary in
the illustration had no operations in the
succeeding year 1968 and that the exchange rate as of December 31, 1968
was sixteen to one or .0625, then its
income statement would appear as follows (assuming that no depreciation was
recorded):

The equivalent dollar depreciation expense shown at the average rate in the
income statement can vary from the
amount shown as an increase in equivalent dollar accumulated depreciation
on the balance sheet due to changes in
the exchange rate between the time the
assets were acquired and the date of the
statements. The difference between the
depreciation expense in equivalent dollars and the increase in the dollar
amount of accumulated depreciation is
shown as an exchange variation. In this
manner depreciation for the period at
the historical dollar rate is charged to
operations in the dollar income statement.

INCOME STATEMENT
FOR YEAR ENDED DECEMBER 31, 1968

Net income in local currency

Local
currency
-0-

Exchange
rate

Equivalent
dollars
-0-

EXCHANGE VARIATION COMPUTATION

On net local currency assets:
Local currency net assets 1 /1 /68
Less: Local currency fixed assets 1 / 1 /68
1 /1 /68 Exchange rate .1250
12/31/68 Exchange rate .0625
Net loss in dollars

From the subsidiary's viewpoint there
is no local currency net income or loss,
44

9,600
3,600
6,000
x .0625

($375)
($375)

since no operations were assumed to
have taken place. However, in reporting
MANAGEMENTACCOUNTING

dollar net income, the exchange variation computation is necessary, to inform
management of the success of its stewardship of the subsidiary's assets, and it
should be shown on the subsidiary's income statement immediately below net
local currency income. Thus, the decrease in the translated value of beginning net local currency assets of
$375 should be reflected in the income
statement as a part of the dollar net loss
figure.
Dividend' Remittances. When cash
dividends are remitted by the subsidiary
to the parent, exchange variation must
be computed on the remittances if exchange rates have fluctuated during the
accounting period. In the computation
of exchange variation on the beginning
net assets it was assumed that no dividend remittances were made. That is,
the net assets in local currency were
subject to the full effect of any exchange
rate change. This is not the case if
dividends are remitted to the parent at
an exchange rate different from the
closing or balance sheet exchange rate.
Using the preceding example, if dividend remittances of 4,000 local currency
units had been made at the .1250 rate
then a gain of $250 would have occurred to offset the $375 loss for a net loss
of $125, since assets were removed via
dividends to prevent the full potential
loss of $375 on beginning net assets due
to the weakening of the exchange rate.
Summary
The system presented here employs
the same recording techniques as those
used by a domestic company, with one
important innovation —the introduction
of an exchange short or long account
for each currency in which the subsidiary transacts business. These accounts are reciprocal in nature in terms
of the two currencies involved in a
transaction, containing corresponding
amounts of each currency translated at
the exchange rate in effect at the time
of the transaction.
These accounts reflect the exchange
position of the subsidiary; that is, they
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indicate for each currency present on the
books whether assets in that currency
exceed liabilities in that currency, or
vice - versa. The exchange short or long
accounts remain on the books until the
transactions giving rise to them are consummated. The net amount in the exchange short or long accounts represents
unrealized exchange gain or loss as far
as the local currency financial statements
are concerned. These gains and losses
are recognized on the local currency
statements only when they are realized.
The unrealized exchange gain or loss
reported on the local currency statements is recognized currently on the
dollar income statement by means of the
computation of exchange variation on
the changes in the exchange short or
long accounts.
Exchange variation is the gain or loss
reported on the dollar income statement
which arises in translation of local currency financial data to dollar equivalents.
Exchange variation is computed on the
sources of possible variation — beginning
net assets, net income or loss, dividend
remittances, acquisition and disposal of
fixed assets, contributions of additional
capital, and the changes in the exchange
short or long accounts. Of the above
sources, all but the last represent exchange variation arising from the exercise of the option of holding net assets
in one currency as opposed to another.
The computation of exchange variation on the change in the exchange short
or long accounts accomplishes the objective of recognizing gains and losses currently on the dollar equivalent income
statement. It also reverses the effect on
later dollar equivalent statements of the
recognition of these gains and losses on
the local currency income statement in
a subsequent period.
The computation of exchange variation and the attempt to analyze the
causes of changes in net worth, particularly in retained earnings, provides more
information for management than does
the usual treatment of retained earnings
as a residual or "plugged" figure.
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The Fine Art of Accounting —The Hot Medium
B y Robert G . Al l yn'
N Fahrenheit 451, a science fiction

I

story by Ray Bradbury, recently
made into a motion picture, Captain
Beatty, the chief of the book- burning
fire brigade, says,
Cram them full of non - combustible
data, chock them so damned full of
facts they feel stuffed, but absolutely
brilliant with information. Then they'll
feel they're thinking, they'll get a sense
of motion without moving, and they'll
be happy, because facts of that sort don't
change.1
In the broadest conceivable context
within which this grim but fascinating
"new world" is evolving, as Marshall
McLuhan has perceptively observed,
we may view the current state of affairs
as a shift in the balance between form
and substance. In other words, the manner by which thoughts are expressed is
assuming greater significance than the
meaning of the thought itself. In
McLuhan's words,
In a culture like ours, long accustomed
to splitting and dividing all things as a
means of control, it is sometimes a bit
of a shock to be reminded that, in
operational and practical fact, the medium is the message?
Few, if any, really understand what
is happening to society and to each of
us in this age of the information explosion, or, to use a favorite word or
'Ray Bradbury, Fahrenheit 451, a Ballantine
Science Fiction, New York, N. Y. , 1953, pp.
55 -6.

'Marshall McLuhan, Understanding Media,
McGraw -Hill, New York, 1965, p. 7.
*Albany Chapter ( Bugalo 1956). Executive
Secretary —Board of Certified Public Accountant Examiners. Ph.B. and M.A. degrees from
Canisius College, Buffalo, N. Y. A previous
contributor to MANAGEMENT ACCOUNTING.
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McLuhan's, "implosion," wheeinformation is bursting within us, and in a
figurative sense is drowning or suffocating us. The only person who really
understands what is happening, in
McLuhan's view, is the serious artist,
"the only person able to encounter technology with impunity, just because he
is an expert aware of the changes in
sense perception.
Applying this analysis to Fahrenheit
451, McLuhan might describe that
book -less civilization as "cool" contrasted with the "hot" civilization of a
typographic form of communication. In
other words, by burning all printed
media, Captain Beatty and his fire brigade were cooling off society. If this
puzzles you, it was no less puzzling to
his fireman Montag when he surreptitiously began to read stolen books and
found that the printed page caused him
to doubt, a state of mind that a hot
medium like a book is calculated to
produce; while a cool medium like television is calculated to produce a happy,
nonthinking, and controversial -less society.
113

Transformation of Accounting
What, if anything, has this to do with
accounting, some of the procedures and
practices of accounting and the teaching of accounting? As some of the
trends suggest, the structure and the
substance of the art of accounting, in
some manifestations, are undergoing a
transformation under the impact of
computer technology and such forms of
learning as programmed exercises and
television. To use some of the popular
"in" terms, accounting is being trans'Ibid., p. 18.
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for me d fr om a "h ot" to a "cool " me- present in the client's office. This remote
dium or art form.
control form of communication is alIt might be interesting incidentally to ready being used by libraries. A similar
speculate whether there is any relation- situation can be found in the legal proship between the current mode of the fession. "Also seen in the future is the
use of a computer in the courtroom so
abstract art form and accounting. Such
a parallel would bolster those who view that a judge on the bench might quickaccounting statements and financial ly get a line on lawbooks relating to
reports as vehicles of individual inter- the case before him."b
pretation, free from the constraints of
A "Cool" Medium?
laws and principles. This view was prevAs the medium of accounting bealent at the beginning of the century.
"Many accoun tants were reluctant to comes more and more integrated, and
admit that accounting was based on less complicated, or so it would seem,
nothing of a higher order of sanctity many areas of accounting thought will
become less controversial, that is, more
than conventions.
"cool." The instantaneous recording of
The reporting of financial data is con- the effect of a transaction upon the
siderably different today. Although financial condition of an enterprise is a
many practitioners still fall short of
phenomenon that cannot help but rethe model of financial reporting recom- shape accounting thought just as it is
mended by the professional societies reshaping accounting practice. Will the
and required by state boards of exam- income statement lose its current signifiiners, the profession has in this country, cance and give way to the balance
at least, entered its "Golden Age." What sheet? What becomes of some of the
changes have and are still taking place arguments arising from the problem of
in our mechanical age that are affecting matching revenue and related product
accounting? To what extent is account- costs, or the periodicity of income?
ing being transformed as an art form
The many problems caused by the
by the total electronic information expractical
imperative of the fiscal period
p1losion?
may disappear as operating results are
Perhaps the time is not far off when
known and decided upon as they occur
management will sit before a television
and even before they occur. Relationscreen and watch the panorama of ships whose significance were lost or
events affecting the business enterprise
blurred in the passage of time are or
as they are happening. Point of contact
will be readily apparent.
transactions on line with a central comThe present expedient of lumping the
puter will be programmed and transformed into financial statements without details of many transactions into poorly
the intermediation of accountants. The defined categories to produce a statepublic accountant will monitor the pro- ment of application of funds or a cash
gram. Through the use of time - sharing flow statement should be improved
the auditor can be in direct and intimate greatly through computer technology.
correspondence with his client's system The substantial degree of arbitrariness
of internal control. For example, he that characterizes accounting decisions
may be able to rely upon the computer generally will be improved as the computer is programmed to quantify many
and document readers to perform such
more
variables than the accountant has
auditing procedures as visual examination and count of the client's source been able to grasp or relate as a pracdocuments without being physically tical matter. As an illustration, the
11 4

"I ns t an t L a w " Industrial Bulletin, Jul y 1967,
pu bl i sh e d b y t h e N e w Y or k St a t e D e pa rt me nt
of Lab or, Al bany, N . Y., p. 19.

s

`Ge orge O . M a y, Financial Acc ou nt in g, T he
M a cm i l l an C o ., N e w Y o rk , 1943. pp. 2 -3.
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multivariate regression analysis is no
longer an interesting classroom exercise.
"Any process," McLuhan says, "that
approaches instant interrelation of a
total field tends to raise itself to the
level of conscious awareness, so that
computers seem to `think'. "e
Accounting Education
As a result, we may expect that automation may bring about a reduced demand for accounting graduates possessing only the baccalaureate degree, because the accounting firms may become
more interested in hiring more mature
students with advanced degrees, rather
than continue the current policy of recruiting comparatively young, untrained,
junior accountants and putting them
through extensive and expensive training programs.
Turning to the area of accounting
education, there is strongly evident an
increasing interest in quantitative methods courses in the schools of business.
Sophisticated mathematical topics are
being taught to freshmen and sophomores that would not have been included in the college curriculum as recently as five to ten years ago.
In addition to these changes in the
content of quantitative courses making
up the accounting curriculum, new
courses have been added, and the entire
curriculum is being restructured to
achieve the benefits of integration,
thereby helping to make each course
more relevant to the objectives of t he
curriculum. Notable among these innovations are courses in computer logic
and simulation techniques.
The use of the computer along with
simulation techniques holds promise of
being a step toward reducing the many6

0p. cit., p. 351.
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faceted aspects of real -life business
problems to teachable proportions, and
provide the means for achieving a much
needed integration of subject matter. At
least, a meaningful laboratory technique
is now available to accounting and
business students.
To carry the foregoing observation a
bit further, we may expect i that the
profession of public accountancy, having the assurance that accounting students will be taught under observed
"clinical" conditions, will drop the experience requirement presently mandated by most state boards for the
certificate as certified public accountant,
or as a prerequisite for licensure,
Summary
In summary, it is increasingly evident
that accounting and auditing both in
training and in practice are reaching an
advanced stage of development as an
art, a development that is producing
results that will bear little resemblance
to things past. The changes are inevitable, many of them imperceptible.
Relatively fewer but much better educated accountants and auditors will be
required, and those qualifying will perhaps be distinguished with some "super"
distinction or designation.
Unlike the innovation in record keeping caused by the invention of
"punched- card" machinery, the computer will have a more profound effect
upon accounting and auditing procedures, some aspects of which were described above. In short, accounting will
become a more integral part of the
various networks of media of communication. It will, therefore, of necessity,
be obliged to be more responsible to
more people and designed less for technically minded members of the profession.
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An Application of Input - Output Analysis
to Some Problems in Cost Accounting
I

B y YUJI IJIRI

r r a nHE
PU
- output
a l yMs Ai sI;N de
v Re lPoOpSeEd of
in input
the field
of

e c o n o m i c s , ' is to su m m a r i z e the tra nsa c ti on s a m o n g va r io u s ind u stri es in a
giv en pe r i o d in the fo r m of a ma t r i x
a n d , b y m e a n s o f m a t r i x o p e r a t i o n s , to
find the rela tion be t we e n the final de m a n d a n d the a ctivity levels of in d u stries. Si mi la r i n t e r d e p e n d e n c e ca n a lso
be seen in bu siness a ctivi ties, pa rtic u la rly
in m a n u fa c t u r i n g firms, wh e n we look
a t t r a n sa c t i o n s r e c o r d e d on va r io u s a cco u n t s in a firm's led ger s. T h e r e fo r e ,
co st a cc o u n ti ng p r od u c es in te re st i ng d a t a
to wh i c h the inpu t- ou tpu t a na lysis ca n
be e ffec t iv el y a pp li ed . 2
No te . This paper is ba sed on a stu dy which
was su pported, in part, by fu nds ma de
available by the Fo rd Fou ndation to the
Gra du a te School of Business, Sta nford
University. T he conclusions, opinions and
other sta te ments in th is pa per a r e tho se of
the a u thor a nd a re not necessa rily those of
the Fo rd Fou nda tion.
' W. W. Leontief, The Structure of the American Economy, 1919 -1939, 2nd ed., Oxford
University Press, New York, 1951.

T h e p u r p o se o f t h i s p a p e r i s t o se l e c t
so m e c o st a c c o u n t i n g p r o b l e m s a n d a p pl y t he t e c hn i q u e s o f i np u t - ou t p u t a n a l y si s i n o r d e r t o m a k e m o r e e ffe c t i v e u se
of the a c c o u n t i n g da ta .
An E xa mp le
S u p p o se a fa c t o r y p r o d u c e s t wo k i n d s
o f p r o d u c t s, P r o d u c t A a n d P r o d u c t B .
P r o d u c t A i s p r o d u c e d b y P r o c e ss I a n d
P r o d u c t B by Pr o c e ss II. In P r o c e ss I,
n o t o n l y ra w ma t er ia ls bu t a l so c er t a i n
vo lu me s of P r o d u c t A a n d B a r e c o n su m e d in o r d e r to p r o d u c e P r o d u c t A .
S o is in Pr o ce ss II.
Su c h a si t u a t io n oft en o cc u rs i n c he m ic a l m a n u fa ct u r in g , pe tr o le u m r efi ne ri es,
' Earlier works on the use of matrix algebra
in the analysis of accounting data include Neil
Churchill, "Linear Algebra and Cost Allocations: Some Examples," Accounting Review,
October 1964, pp. 894 -904, Allen B. Richards,
"Input- Output Accounting for Business," Accounting Review, July 1960, pp. 429 -36, etc.
The analysis in this paper differs from these
previous works in that the input - output relationship is analyzed not only based on the
matrix of input coefficients but also based on
the matrix of (dollar as well as physical) output coefficients in order to provide the flexibility in applications.

DR. YUJ I IJIRI, Professor of Industrial Administration,
Graduate School of Industrial Administration, CarnegieMellon University, Pittsburgh, Pennsylvania. For the academic year 1967 -68, Professor Ifiri is on leave from Carnegie
and visiting Ao y a ma Ga ku in University in To k y o , Japan.
Ph .D. in Industrial Admin istra tion, Carnegie - Mellon University (Prev ious Carnegie Institute of Tec hno log y) 1963;
M.S. in Ac counting, Unive rsity of Minnesota, 1960. Assistant
and Associate Professor of Business Administration , Stanford
University, 1963 -67. Author: The Fou nda tions of Accou nting
Mea su rement (Prentice -Hall, Englewood Cliffs, N. J . 1967),
Ma na gement Goa ls and Accou nting for Control (North Holland, Amste rda m, 1965).
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etc. Also a mutual allocation of auxiliary
departmental costs presents precisely the
same situation.

In a given month in this hypothetical
factory, the cost data indicated as follows:

Process I

Process 11

Total

Cost

Raw material R (10,000 gal)
Raw material S (4,000 gal)
Labor
Overhead
Total
Consumption of Product A
Consumption of Product B

$20,000
5,000
5,000
$30,000

$22,010
9,000
9,000
$40,000

$ 2,000
4,000
4,000
$10,000

1,000 gal
800 lbs

5,500 gal
400 lbs

6,500 gal
1,200 lbs

2 000 lbs

10,000 gal
2,000 lbs

Gross Production

10,000 gal

Product A
Product B

9

Net Production*

3,500 gal
800 lbs

3,500 gal
Product A
800 lbs
Product B
No work in process at the beginning and at the end of the month.
*Gross production less consumption by the two processes.

1,000x = 1,000 X 10,000 _
800y =

800 X y

ix

Unit Cost of Products
The first problem is to find the unit
costs. Let X be the total production
cost of Process I and Y be the total
production cost of Process II. Since the
gross production of Product A was
10,000 gallons, the unit cost (per gallon)
of Product A, denoted by x can be
represented by x = X /10,000. In t he
same way, the unit cost (per pound) of
Product B, denoted by y, can be represented by y = Y /2,000.
Consumption of Products A (1,000
gallons) and B (800 pounds) in Process
I can then be expressed as follows:

(1)

which may be rewritten as,
0 - . 1 ) X - . 4 Y = 30,000

(1)'

In the same way, the total production
cost of Process II, Y, is:
Y = 10,000 + .55X + .2Y

(2)

which may be rewritten as,
-.55X + ( 1 - .2)Y = 10,000

(2)'

The equations (1 ) ' a n d ( 2 ) ' c a n b e
put together and simplified by using
matrix expressions$ as in
- .4,
-.1(1
), -.-.2)
55
(X' Y)[ (1

(30,000, 10,000)

1=

(3)

_ .4Y

Therefore, the total production cost of
Process I, X, equals to $30,000 of raw
material, labor and overhead, plus consumption of Product A (.1X) and Product B ( AY) ,
50

X = 30,000 + .1 X + .4Y

The above matrix can be compared
with the following summary of cost
data:
brief explanation of matrix multiplication can be found in the November 1966 issue,

3A

pp. 53 -54. Ed.
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SUMMARY OF COST DATA
Input to
Process I

Input to
Process 11

1,000
800
30,000

5,500

Product A (in gallons)
Product B (in pounds)
M + L + O* (in dollars)

400

Net
products

Gross
products

3,500
800

10,000
2,000

10,000

* Material, Labor and Overhead
By sybstituting the ratios to gross
products for all quantities, we obtain

the following table:

Table 1

L

O

+

M

+

Product A
Product B

Input to
Process I
.1
.4

Input to
Process II

Net
Products

.55

.35

$30,000

$10,000

.2

.4

Gross
Products
1
1

By using the figures that are of our
interest, we may establish a matrix of
output coefficients as follows:

we obtain the following expression by
post - multiplying the inverse matrix to
the equation (3)':

MATRIX OF OUTPUT COEFFICIENTS

(X, Y) (I — A) (I — A)- ' _
(30,000, 10,000) (I — A)- ',

Process I

Process II

.1
.4

.55
.2

Product A
Product B

namely,
(X, Y) = (30,000, 10,000)[ 1.8, 1.8 J

Let A represent the above matrix and
I represent a 2 x 2 identity matrix.
Then,

(1—.4,
— .1),
(1—.55
—.2) ]

(4)

This is exactly the same as the matrix
in the equation (3) . Therefore, by substituting (I —A) for th e mat rix i n the
equation (3) , the equation (3) can be
written as follows:
(X, Y) (I — A) = (30,000, 10,000)

(3)'

Since the inverse of the matrix (I -A)
is :'
-1

_

(

[

(I — A)

1—.4,
— .1),
(1 —.551
—.2) ]- 1

1.6 '-8
.8 I. '
:1

'1

(5)

`The inverse of a matrix C is denoted by
C-1 and has the property that both C-C- 1 and
C-1•C are equal to the identity matrix I.
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(6)

(7)

= (56,000, 51,000)

This means that the total production
cost of Process I is $56,000 and that of
Process II is $51,000. Then, x, the unit
cost (per gallon) of P rodu ct A a nd y,
the unit cost (per pound) of Product B,
are,
x = 56,000 + 10,000 = 5.6
y = 51,000 _ 2,000 = 25.5

(7a)

The costs of the net products are:
Product A: 3,500 X 5.6 = 19,600 (7b)
Product B:
800 X 25.5 = 20,400
40,000
The total cost of material, labor and
overhead of Process I and II (30,000
+ $10,0 00 = $40,000) is now divided
between the net products of A and B as
above.
Since we have obtained the unit costs
of Product A and B, their physical quantities can now be written in terms of
dollars and shown below:
51

Table 2
COST DATA

Product A
Product B
M +L+O
Total cost

Input to
Process 1
5,600
20,400
30,000

Input to
Process 11
30,800
10,200
10,000

Net
products
19,600
20,400

Gross
products
56,000
51,000
40,000

56,000

51,000

40,000

147,000
e

Let us now compare the above table
with the entries in the manufacturing
accounts of Process I and Process II of
this firm. The first column of T a bl e 2
would show the debit side of Process I
and the first row of Table 2 would show
the credit side of Process I. The debit

side of Process II is represented by the
second column of Table 2 and the credit
side by the second row of Table 2.
Therefore, we can see that the matrix of
Table 2 can be used as a brief summary
of entries in the accounts, if we change
the title of rows and columns as shown
below:

Table 3
SUMMARY OF TRANSACTIONS

Process 1
$ 5,600
20,400
30,000

Credit Accounts

&

Process I
Process II
M, L O
Total debit

$56,000

Cost Analysis
In the equation (7) which is rewritten below, the total cost is shown as
a function of the cost of material, labor
and overhead. (In the subsequent discussion, the cost of material, labor and
overhead will be called simply "input
cost.")

Debit Accounts
Finished
goods
Process 11
$19,600
$30,800
20,400
10,200
10,000
....
$51,000
$40,000

Total
credit
$56,000
51,000
40,000
$147,000

where d is used to mean a derivative,
i.e., a small increment in each factor.
In other words, the matrix shows the
effect of a dollar increase in the input
cost of Process I or II on the total
production cost of Process I and lI. If
the input cost of Process I was increased
to $30,001, the total production costs of
Process I and Process II will be,

,

,

(X, Y) _ (30,000, 10,000) 1.6
.8, 1.8J
(7)

Let U and V be the input costs of
Process I and Process II respectively.
Then, in general:
(X, Y) _ (U, V) 1.6, 1.1 1

1

.8, 1.8 J

(8)

This also means, by the linearity of
matrix,
(dX, dY) _ (dU, dV) 1.6, 1.1 l

1

.8, 1.8 J
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(9)

1.1
Y') _ (30,001, 10,000)11.6.8, 1.8
,

(X ' ,
_ (56,000, 51,000)

_ ( 56,001.6, 61,001.1)

(10)

Hence,
(56,001.6, 51,001.1) — (56,000, 51,000)
_ (1.6, 1.1)
_ (1, 0) 1.6, 1.1 l
.8, 1.8 J

1

(11)

Namely, the total production cost of
Process I is increased by $1.6 and that
MANAGEMENTACCOUNTING

of Process II by $1.1. In the same way,
if the input cost of Process II was increased by $1, the total production costs
of Process I and II would be increased
by $.8 and $1.8 respectively, since
(dX, dY) _ (0,

The total cost of Process I is increased
by $16,000 and th at of P roce s s II b y
$11,000. Therefore, the unit cost of
Product A is increased by $1.6 (16,000/
10,000) and that of Product B by $5.5
(11,000/2,000). Since the net production of Product A is 3,500 gallons and
that of Product B is 800 pounds, the
effect of the change in the input cost of
Process I on the cost of finished goods
is:

1.1
1)11.6,8, 1.8
I

_ (.8, 1.8)

(12)

By using this property of the inverse
matrix, we can make the following analysis very easily.
Suppose the price of Material R was
raised from $2 t o $3 per gallon, what
will be the new unit costs of Product A
and Product B? Since 10,000 gallons of
Material R is used in Process I, the increase in the input cost of Process I will
be $10,000. The input cost of Process
Ill remains the same, since Material R
is not used in Process II. Thus,
(dX, dY) = (10,000,

Product A: 3,500 X 1.6 =
800 X 5.5 =
Product B:

$10,000
The total change is exactly the same as
the increase in the input cost.
The same inverse matrix can further
be used in the analysis of fixed and
variable costs. Suppose the overhead
costs are all fixed, and material and labor
costs are all variable in proportion to
the production volume. The input costs
are then divided as in Table 4.
Now suppose that there were no fixed
costs. What would be the total produc-

0)11.8, 1.8]

= (16,000, 11,000)

5,600 (14)
4,400

(13)

Table 4
ANALYSIS OF INPUT COSTS

=

Process 11
4,000
6,000

$30,000

$10,000

1.6 1.8]
1.1

$

$

$40,000

The same answer can be obtained from
the following equation:

,

(25,000, 6,000)

Total
9,000
31,000

(15)

(44,800, 38,300)

(X, Y)

=

—

(56,000, 51,000)
(44,800, 38,300)
(11,200, 12,700)

=

Therefore, the fixed component is:

(5,000, 4,000)11.8, 1.8]
_

_

[

tion costs of Process I and Process II?
(X, Y)

Process 1
5,000
25,000
$

Fixed cost
Variable cost
Total input cost

(16)

(11,200, 12,700)

(17)

Therefore, the unit costs of Product A
and B are analyzed as follows:

Table 5
ANALYSIS OF THE UNIT COSTS
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Product A
$1.12
4.48

Product B
6.35
19.15

$5.6

$25.5

$

Fixed cost
Variable cost
Total unit cost
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pounds of Product B), the costs of finished goods are analyzed as follows:

By multiplying the net production
(3,500 gallons of Product A and 800
Table 6

ANALYSIS OF THE COSTS OF FINISHED GOODS
Total

3,920
15,680
$19,600

5,080
15,320
$20,400

9,000
31,000
$40 000

$

Fixed cost
Variable cost
Total cost

Fixed input cost of Process II
Fixed input cost of Process I
Variable input cost of
Process I
Purchase cost of Product B
for Process I

$

It should be noticed that the total
fixed cost and the total variable cost are
the same as shown in Table 4.
From Table 5, we can see the effect
of changes in production volume to the
unit cos ts of P rodu ct A and B. If the
production is doubled, the unit cost of
Product A is decreased from $5.6 to
$5.04 (variable cost $4.48 plus a half
of fixed cost $1.12 X 'A = $.56) and
at the same t ime th at of Product B is
decreased from $25.5 to $22.325 ($19.15
+ $6.35 X '/2 ).
Furthermore, the variable unit costs
in Table 5 can be used as a criterion of
a make -or -buy decision. Suppose we can
buy Product B at $20 per pound. Should
we close Process II and buy Product B
as much as necessary for sales and for
Process 'I? If we close Process II and
continue the same level of production of
Process I as before, the new net production of Product A will be 9,000 gallons,
i.e., the old net production 3,500 gallons
plus the consumption of Product A by
Process II, 5,500 gallons, which are no
longer necessary. The production cost of
9,000 gallons of Product A will be:
4,000
5,000

Process 1

$25,000 X 3,50 0
9,0 00

9 , 00 0

Besides the above cost, 800 pounds of
Product B must be purchased for sales
which was formerly supplied by Process
II. Namely, we must add
Purchase cost of Product B
for sales

800p

Therefore, the new input cost will be the
sum of the above factors, i.e.,
Input cost = 4,000 + 5,000 + 25,000 X

90
,00

+ 800p X

90
,00

+ 800p

(18)

If this new input cost is less than
$40,000, which is the former input cost,
it is profitable to stop the operation of
Process II and buy Product B as much
as necessary. If it is greater than $40,000,
it is profitable to continue the operation
of Process II. In order to find the break even purchase price of Product B, set
the new input cost equal to $40,000 and
solve it for p:
4,000 + 5,000 + 25,000 X
800p X

9,000

90
,00+

+ 800p = 40,000

(19)

Then, we have

p

where represents the purchase cost of
Product B per pound. Therefore, the
production cost of 3,500 gallons of
Product A will be:

1

Purchase cost of Product B
for Process I 800p X 3,50 0

25,000
800p

$

Product B
$

Product A

Fixed input cost of Process II $ 4,000
Fixed input cost of Process I
5,000
Variable input cost of
54

80 0 ( 1 + 1.5 ) p = 31,000 - 87,500, or

10,000p _ 191 00

95

p = 19.15

(20)
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Therefore, if the purchase price of
Product B is less than $19.15, stop the
operation of Process II; if greater than
$19.15 continue it. This break -even
price, $19.15, is exactly the same as the
variable unit cost of Product B on Table
5. Likewise, the variable unit cost of
Product A shown on Table 5 can also
be used as a criterion of a make -or -buy
decision for this product.
Dollar Input.Coefficients
In the previous discussion, the data

was analyzed from the viewpoint of output coefficients; however, it can also be
analyzed from the viewpoint of input
coefficients. In the field of economics,
the input- output analysis has been
mostly based on input coefficients rather
than based on output coefficients as described above.
By dividing each element in the first
and second columns in Table 2 by
respective column totals, we obtain the
following new table:

Table 7
IN P UT CO E FF I CI E NTS

Process I
.1
.3643
.5357
1.0000

Product A
Product B
M + L + O
Total
'The first and second columns show the
composition of the total production
costs. Comparing with Table 1, we can
see that both tables can be derived from
Table 2, by dividing the elements by
row totals (Table 1) or by column totals
(Table 7).
From Table 7, we can write equations
which show the relationship between the
net production (costs of finished goods)
and the total production costs:
X = AX + .60 39Y + 19,600
Y = .3643X + .2Y + 20,400

(21)
(22)

(21)'
(22)'

where, X represents as before the total
production cost of Process I and Y
represents the total production cost of
Process II.
Using matrix notation, these equations may be written as
[ (1.3643, (l —

)] [Y] — [20,400]

(23)
This matrix in (23) can be compared
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Net
products
$19,600
20,400
$40,000

with the following data. Shown below is
a submatrix of Table 7, whose elements
are of our interest. This is called a matrix of input coefficients. This matrix is
similar to the matrix of output coefficients, but due to the difference in the
denominators (row totals vs. column
totals), both matrices are not the same
except for the value of the elements in
the diagonal cells.
MA TR I X O F I N P UT C O EF F I C I E N TS

Process I
.1
.3643

Product A
Product B

or
( l — .1)X — .6039Y = 19,600
-- .3643X + ( —.2)Y = 20,400

Process 11
.6039
.2
.1961
1.0000

Process 11
.6039
.2

N o w let B re p re sen t this ma t r i x of
in pu t coefficients a n d I re p re sen t a 2

x 2 identity matrix. Then, we have
I — B = [' ,' ]
_

— [ .3643, .60391

0 — .1), — .6039 ]

— .3643, (1 — .2)

(24)

This is exactly the same as the matrix
In the equation Q-3). . Therefore, the
equation (23) can be written as follows:
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(I - B) [Y] = [20,400]

(25)

Since the inverse of the matrix (I - B)
is
-. 3-6.1),
4 3 , (-.6039
l - .2)] _ [ (1

(I - B)-

1.6, 1.2078
.7286, 1.8 '

(26)

1

we obtain the following expression by
premultiplying the inverse matrix to the
equation (25) ,

[Y ]

(I - B)- I (I - B)

_

(I - B ) - ' [ 19'x ] ,
20,400

(27)

duction cost of Product A is derived
from $1.6 increase in the total production cost in Process I and $.7286 in
Process II. Since the input coefficients of
material, labor and overhead (input
cost) in both processes are .5357 and
.1961 respectively (refer to Table 7) :
Process 1: $1.6
X .5357 = $.85712
Process II : $ .7286 X .1961 = $.14288
(32)
This means that a dollar in the net production cost of Product A consists of
$.85712 of the input cost of Process I
and $.14288 of Process II.
The same analysis for Product B is as
follows:
X ] [ dY

[ Y

]

1.6 1.21.
19 600
78 ] [ 20,400
.7286,
08

]

= L
- r 56,000 ]
L 51,000

(28)

By c h e c k i n g wi t h t he t o t a l p r o d u c t i o n
co sts i n T a bl e 2 , we c a n c on fir m th a t t h e
a b o v e fo rm u l a i s c o r r e c t .
N o w , l e t M r e p r e se n t t h e n e t p r o d u c t i o n c o s t o f P r o d u c t A a n d N r e p r e se n t
the net production cost of Product B.
Then, in general,
[ Y

]

= L .7286, 1088 ] [ N ]

(29)

Here, the total production costs of Process I and Process II are represented as a
function of the net production costs. By
the linearity of matrix, discussed earlier,
we have,
dX ] - [ .7286, 1088 ]
dY

[

[ dN ]'

(30)

For example,
[ dY ] - [ .7286, 1088] [ 0 ] - [ .7286 ]
(31)
Namely, a dollar increase in the net pro 56

1.7 286, 10881

r 1 1 = r 1 .807 8 1

JLJ

i.e.,

L

(J

33)

Process I : $1.2078 X .5357 = $.64702
Process II : $1.8
X .1961 = $35298
(34)
Namely, the net production cost of
Product B consists of 64.702% of the
input cost of Process I and 35.298% of
Process II. Since we know the unit costs
of Products A and B ($5.6 and $25.5) ,
which consist of the input costs of the
two processes, we can divide them into
the input cost of each process. That is,
the unit cost of Product A ($5.6) consists of the input cost of Process I, $4.8
($5.6 X .85712) and the input cost of
Process II, $.8 ($5.6 X .14288) , while
the unit cost of Product B consists of the
input cost of Process I, $16.5 ( $25.5 X
.64702) and the input cost of Process II,
$9, ( $25.5 X .35298) . We also know,
from the given cost data, that the input
cost of Process I can be divided into the
material cost, labor cost and overhead
cost wi th t he rati os of 2 /3, 1/6, 1 / 6.
The same ratios in the Process II are
115, 2/5, 2/5.
From the above data, we finally get
a detailed analysis of the unit costs as
shown in Table 8.
MANAGEMENTACCOUNTING

Table 8
COMPOSITION OF THE UNIT COST OF PRODUCT A & B
Process 1

Process II

Total

$ 3.2
.8
.8

$ .16
.32
.32

$ 3.36
1.12
1.12

.8

5.6

Product B
Material
Labor
Overhead
Total
Since the unit price (per gallon) of
Material R which is used in Process I
is $2 and the unit price (per gallon) of
Material S which is used in Process II
is $.5, we can see that in order to produce a unit of Product A, 1.6 gallon of
Material R (3.2/2) and .32 gallon of
Material S (.16/.5) are necessary, and
that in order to produce a unit of Product B, 5.5 gallon of Material R (11.0/ 2 )
and 3.6 gallon of Material S (1.8/.5) are
necessary.
Physical Input Coefficients
A disadvantage of the input- output
analysis based on dollar input coefficients
as compared with output coefficients discussed in the previous section is that in

4.8

$

$

Material
Labor
Overhead
Total

$

Product A

$11.0
2.75
2.75

$1.8
3.6
3.6

$12.8
6.35
6.35

$16.5

$9.0

$25.5

order to derive dollar input coefficients,
the input - output data in various processes
must all be expressed in terms of a
homogeneous unit, i.e., dollars. Although
in economic input - output analyses, dollar input coefficients are usually used,
we can show that the same analysis is
possible based on physical input coefficients.
By dividing all elements in the first
column of our initial Summary of Cost
Data by 10,000 (the total production of
Process I in terms of units of products)
and all elements in the second column by
2,000 (the total production of Process
11 in terms of units of products), we obtain Table 9.

Table 9
PHYSICAL INPUT COEFFICIENTS

Product A (in gallons)
Produ ct B (in pou nds)
M + L + O ( i n do l la rs)

Then, the elements in the first column
show the necessary inputs to produce 1
gallon of Product A and the elements in
the second column show the necessary
inputs to produce 1 pound of Product B.
Shown below is a submairix of Table 9,
whose elements are of our interest. This
may be called a matrix of physical input
coefficients.
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Process 1
.1
.08
3

Net
products
3,500
800

Process 11
2.75
.2
5

MATRIX OF PHYSICAL INPUT COEFFICIENTS

Product A
Product B

Process I
.1

Process 11
2.75

.08

.2

Note that, in this matrix, figures in the
cells other than the diagonal cells can be
greater than 1, depending upon the units
of measurements of products. If we take
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an ounce as a unit of measurement of
Product B instead of pounds, the figure in
the second row of the first column becomes 1.28 - (.08 X 16) instead of .08,
but the figure in the second row of the
second colum (a diagonal cell) remains
the same. In the Matrix of Output Coefficients and in the Matrix of Input Coefficients (based on the dollar valuation),
all elements should be less than one,
since a part was divided by the whole.
In the above matrix the elements in diagonal cells should also be less than one,
since economically the consumption of a
good should be less than the production
of the same good in any processes.
_ Now, let B represent the above matrix,
X and Y represent the total physical production of Products A and B (10,000
gallons and 2,000 pounds), and M and
I T r e p r e se n t t h e n e t p h y s i c a l p r o d u c t i o n

of Products A and B ( 3,500 gallons and
800 pounds). Then,
X = .1X + 2.757 + M
V _ . of f+ 2 y— + N

(35)
(36)

or,
(I — .1)X — 2.75Y = M
—.08X + (1 — .2)7 = N

(35)'
(36)'

Using matrix notations, llwe have
ave r
[ (1.08, (1
S
— .2)J L 'J — L NL
VX = [-MR]

(38)

LJ

By p r em u l t i pl y i n g t h e in v e r se o f (I — B )
to ( 3 8 ) , we o b t a i n :
9fX

= (I — B- ' [ N
(39)

or ,
LVXJ = (1 — B)- i r N ]
Her e,
LL J
[ ( I — .1), 2.75
—.08,(
1.6, 5.5
.16, 1.8

[
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1.5

11

[ Y ] — [ 116,
1
.8 ] [ N ]

(42)

W e c a n c h e c k the a b o v e eq u a ti o n by
su bst itu t ing,
M
N
X
Y

= 3,500
=
800
= 10,000
= 2,000

Since

[

116,
16,1.8
.6, 1.8] [0] — [116 ]

(43)

— [5.5
1.8 ]

(44)

and
[ 116, 1.8 ] [ 1

W e c a n see tha t in o r d e r t o p r o d u c e 1
g a l l o n o f P r o d u c t A i n ne t, it is ne c essa ry to p r o d u c e 1 . 6 ga ll ons of P r o d u c t

A and .16 pounds of Product B in gross,
and that in order to produce 1 pound of
Product B in net, it is necessary to
produce 5.5 gallons of Product A and
1.8 pounds of Product B in gross. Since
the gross production of 1 gallon of
Product A and 1 pound of Product B
requires $3 and $5, respectively, worth
of material, labor and overhead
(30,000/10,000, 10,000 /2,000), we can
ca l cu la te the u nit p r o d u c t i o n co st of

(37)

or simply,
(I — B)

T h e r e fo r e ,

(40)

-'
(41)

Products A and B as follows:
Product A: 1.6X$3 +.16X$5= $5.6 (45)
Product B: 5.5X$3 +1.8X$5 =$25.5

The result is exactly the same as we obtained in the equation (7a). Therefore,
it will be noticed that even if the data is
shown in physical quantities, we can
make the detailed analysis by dealing
with the input coefficients as well as by
dealing with the output coefficients.
Some Problems in the Application
We have shown that the input- output
analysis can be effectively applied to
cost accounting data to analyze interacting transactions between two or more
accounts. We shall next discuss several
practical problems that may arise in
applying the input - output analysis to
cost accounting:
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11. Interacting transactions.
2. Homogeneity of products.
3. Constancy of the coefficients.
4. Self - consumption.
5. Endogenous and exogenous accounts.
Interacting Transactions
When all transactions flow in "one
way," without any "feedback," the analysis is very simple and we need not use
inverse matrices to analyze the problem.
Such situations are represented in triangular matrices as follows:
A TRIANGULAR MATRIX
Credit
Accounts
P
Q
R
S

Debit Accounts
P
N
O
O
O

Q
N
N
O
O

R
N
N
N
O

S
N
N
N
N

Here, O indicates that the entry is zero
and N indicates that the entry is positive or zero.
However, in manufacturing, it is unusual that all the products flow in such
a simple form. Scraps in a process may
be fed back to the same process after
some processing. Products of a main
production department may be used in
an auxiliary department from which
the! main production department receives
services. In these cases, the use of inverse
matrices will make cost analysis very
easy.
In traditional accounting, such problems as, those developed in prior discussion have been solved by using predetermined costs as the cost of products
consumed for production. Then, the
above interaction is solved easily. However, we cannot use predetermined costs
when we want to find the opportunity
cost. Particularly in a make -or -buy
decision, the use of predetermined costs
M a y mislead decision makers; while the
result from the input- output analysis
clearly shows opportunity costs as long
as the input costs are calculated on the
opportunity cost basis.
Homogeneity of Products
It is very important to note that the
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input- output analysis is based on two
assumptions; homogeneity of products
and constant input or output coefficients.
In order to apply the input- output
analysis, the products of any process
must be homogeneous, i.e., joint products or by- products should not be produced in any processes included in the
matrix. The reason of this assumption
is that each cell in a matrix must have
a single input or output coefficient.
Therefore, if there are joint or by -products, the cost data has to be adjusted by
using conversion coefficients such as a
percentage -of- sales - value, and all of the
joint or by- products produced in a process must be converted into the relative
quantities of a base product. Or, if it is
practical, we can divide the process into
two or more processes, each of which
produces a single product. On the other
hand, if a process produces Product P
and Q, for example, and the other process produces Product P and Q, too,
(the proportion of output P and Q
may or may not be the same in both
processes), then, the two processes must
be combined by, say, an optimum combination ratio before putting them into
the matrix.
Constant Input or Output Coefficients
The second assumption in the input output analysis is that the input or output coefficients must be constant. For
example, the elements in the first column
of the Matrix of Physical Input Coefficients shows that in order to produce x
gallons of Product A, Ax gallons of
Product A and .08 X pounds of Product
B are necessary. Such a linear relation
between inputs and outputs must be
valid for any possible value of x. Moreover, this linear relation is one which
starts from the origin; namely it is in
t h e fo r m of y = a x , n ot y = a x + b.
The same thing can be said in the
output coefficients. The elements in the
first row of the Matrix of Output Coefficients shows that, regardless of the
volume of production of Process I and
II, 10% and 55% of the total volume
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ample, the equations (I ) and (2) are
rewritten as follows:
X = 30,0 00 + .l X + .2Y + 400y
Y = 10,000 + .55X + . 2 Y

(49)
(50)

where, y means the unit cost (per
pound) of Product B. The solution is:
3 .55

1

(X, Y) _ (U + 4 00y, V)

21,91

(51)

.6j' .61

Such transfer to net production or
input cost does not affect the marginal
a

of Product A must be consumed by
Process I and Process II, respectively.
Therefore, when we have fixed and
variable inputs, we should be very careful in applying the input- output analysis.
For example, suppose that in Process I,
400 pounds out of 800 pounds of Product B must be always consumed even if
there is no operation in Process I. We
can no longer apply the same technique
on the given data unless it is adjusted as
follows.
For example, the equations (35) and
(36) are now rewritten as follows:
X = .IX
+ 2 . 75Y + M
Y = (.047X + 400) + .2V- + N

(46)
(47)

_

M

' 8 2.75
.61' .61
.04 .9

Y

.61'.61

(ax + b) = a;

although it does affect the total or
average calculation.5

The solution is:
X

calculation, since

(48)
N +400

Thus we get a different inverse matrix.
It will be noticed that the fixed input
is transferred to the net production and
thus the input coefficients satisfy the
assumption on which the input- output
analysis is based.
If we work on the mat rix of output
coefficients, the cost of fixed input is
transferred to the input cost. For ex-

Self-Consumption
If a process consumes its own products, such consumption can be eliminated by offsetting with the total
production. For example, in our problem, Process I consumes 1,000 gallons
of Product A in order to produce 10,000
gallons of Product A. This can be eliminated by reducing the total production
of Product A to 9,000 gallons. We can
also do the same for Product B. In this
way, our Summary of Cost Data can be
rewritten as shown below:

SUMMARY OF COST DATA IN NET
Input to
Process I

+

+

Product A (in gallons)
Product B (in pounds)
M
L O (in dollars)

—0—

800
30,000

Now all elements in the diagonal cells
are zero. When we apply the same technique developed before on this matrix,
we get the same result although the
amount of total production costs are
smaller. In many cases, such an elimination is harmless and somewhat simplifies the calculation of the inverse
matrix. However, since it reduces the
total production cost by the amount
offsetted, such data may not be desirable
for the analysis where the total producBe

Input to
Process 11
5,500
—0—
10,000

Net
Products
3,500
800

Gross
Products
9,000
1,600

tion cost is important. Moreover, if we
analyze the cost data dynamically it is
necessary to take into account the fact
5
Allen B. Richards, Ibid., applied the input output analysis to the actual data of Swift and
Company. In this article, it is not mentioned
whether or not the above adjustment on fixed
components was done. If such adjustment was
not done, it is clear why there was a serious
error in estimating the balance of fixed assets
accounts which have large fixed components in
this application.
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that the time at which Product A as an
input is needed is different from the
time at which Product A is produced
as an output;a namely, we have to prepare 1,000 gallons of Product A before
10,000 gallons of Product A is produced.
In order to preserve the flexibility for
such an advanced dynamic analysis, the
elimination of self- consumption was
avoided in our analysis.
Endogenous and Exogenous Accounts
In the input- output analysis for interindustry transactions, sectors are divided
into two categories — endogenous sectors and exogenous sectors. The difference between these two kinds of sectors
in the analysis is that the inverse of
matrix is calculated based on the input
or output coefficients of endogenous
sectors only. In other words, once
the inverse matrix has been computed,
all relations between endogenous sectors are fixed, and cannot be manipulated during the analysis. On the contrary, elements in exogenous sectors are
considered to be independent variables
which can be manipulated during the
analysis.
In our example, we analyzed various
relationships between inputs and outputs
by changing the value of "input cost"
or "net production." Therefore, Process
1 and Process II can be called "endogenous accounts," and "input cost" and
"net production" can be called "exogenous accounts."
As mentioned earlier, the input or
output coefficients of endogenous sectors must be constant. Thus, those accounts which do not have constant input
or output coefficients must be treated as
exogenous. The same applies to the accounts whose elements have to be
changed during the analysis.
See, for example, Robert Dorfman, Paul A.
Samuelson and Robert M. Solow, Lin ear Progra mmi ng and Ec on o mi c Analy sis, McGraw Hill Book Co., Inc., New York, 1958, p. 205.
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If all the accounts are treated as endogenous accounts, the system is called
"closed system." If one or more accounts
are treated as exogenous accounts, the
system is called "open system."
An account with constant input or
output coefficients which at the same
time has certain fixed quantities (namely,
y = ax + b), must be divided into two
accounts; one which is composed of
variable components (y = ax) and one
which is composed of fixed components
(y = b). The former account is treated
as an endogenous account and the latter
as an exogenous account.
Summary and Conclusion
The input- output analysis is an effective method of analyzing interacting
transactions between two or more accounts. Such interactions are often seen
in business activities, particularly in
manufacturing activities.
Two approaches are possible to the
interacting transactions —one based on
the output coefficients and the other
based on the input coefficients. Both
approaches can achieve the same results.
The input- output analysis is based on
the two basic assumptions; homogeneity
of products and constant input or output coefficients.
Accounts are classified into endogenous and exogenous, depending upon (1)
whether the account has constant input
or output coefficients and (2) whether
we want to manipulate the elements in
the account in the analysis.
It was shown by numerical examples
how various useful data can be derived
when the input- output analysis is applied to cost data. The areas in business
operations where such an application of
the input- output analysis are useful will
be expanded more in the future as we
know more about the regularities that
may exist in business operations.
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HANDBOOK OF BUSINESS ADMINISTRATION
McGraw -Hill Book Co., Inc., 330 West
42nd St., New York, N. Y. 10036, 2050
pp., $29.50.
Edited by H. B. Maynard; experts have
contributed articles covering the broad

field of management practice'and theory
to produce this reference work. Each
article lists a few well chosen references
for the reader who wishes more information.

THE FINANCIAL EXECUTIVE AND THE NEW ACCOUNTING
Maurice E. Peloubet
The Ronald Press Co., 15 East 26th St.,
New York, N. Y. 10010, 1967, 227 pp.,
$6.00.
As stated in the preface "The purpose of

this book is to give financial executives
and operating management a convenient
guide to all the services they are entitled
to expect from professional accounting
advisors."

AN INTRODUCTION TO BUSINESS ACCOUNTING FOR MANAGERS
W.C.F. Hartley
Pergamon Press, Inc., 44 -01 21st St.,
Long Island City, N. Y. 11101, paperbound, 143 pp., $2.95.
Content of this small book is indicated

by the title. American readers may find
its usefulness somewhat circumscribed
by the fact that it is based upon British
business practice and legal requirements.

BUSINESS MANAGEMENT
John A. Shubin
Barnes & Noble, Inc., 105 Fifth Ave.,
New York, N. Y . 10003, 1967, paperbound, 372 pp., $1.95.
Subtitled, "An Introduction to Business

and Industry," this textbook covers the
broad field of business management
with emphasis on what to do and how
to do it rather than upon concepts and
theory.

CURRENT ISSUES AND EMERGING CONCEPTS IN MANAGEMENT
Houghton Mifflin Co., 100 Tremont St.,
Boston, Mass. 02107, 1966, paperbound, 513 pp., $4.95.
Edited by Dalton E. McFarland, this
book of readings is designed to supply
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supplementary material for university
courses in management and to give
managers in business enterprises an
overview of recent articles from the
Journal of the Academy of Management.
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MANAGEMENT SERVICES BY ACCOUNTING FIRMS
William E. Arnstein
The Ronald Press Co., 15 E. 26th St.,
New York, N.Y. 10010, 1967, 444 pp.,
$12.00.
Thus comprehensive descriptive treat-

ment of management services rendered
by accounting firms should be of interest to both company executives and accountants in public practice.

STIMULATION GAMING FOR MANAGEMENT DEVELOPMENT
I.

.lames L. McKenney

Harvard Business School, Division of
Research, Soldiers Field, Boston, Mass.
02163, 1967, paperbound, 189 pp.,
$4.00.
This book describes the results of a re-

search project which aimed to develop
a simulation model suitable for a management game and to learn how such a
game can be used in training business
managers.

INTRODUCTION TO BUSINESS
Raymond E. Glos an d Harold A. Baker
South- Western Publishing Company,
5101 Madison Rd., Cincinnati, Ohio
45227, 1967, sixth edition, 691 pp.,
$8.25.
Designed as a textbook for introduc-

tory courses in business, the whole field
of business activity is covered. A section on quantitative controls for decision making includes brief chapters on
accounting, statistics, data processing,
budgeting and forecasting.

OBJECTIVES AND STANDARDS OF PERFORMANCE IN
MARKETING MANAGEMENT
Ernest C. Miller
American Management Association,
Inc., 135 W. 50th St., New York, N.Y.
10020, 1967, paperbound, 110 pp.,
$10.50.

Published as AMA Research Study 85
(after two brief introductory chapters),
this study presents practices of a series
of leading companies.

MARKETING HARNESSES THE COMPUTER
American Management Association,
Inc., 135 W. 50th St., New York, N.Y.
10020, 1967, paperbound, 40 pp.,
$4.50.
A group of articles, issued as Manage-

ment Bulletin 92 on various computer
applications —in apparel, pharmaceutical and internal marketing; sales reporting; sales force management; distribution, and marketing research.

SYSTEMS CONTRACTING: A NEW PURCHASING TECHNIQUE
Ralph A. Bolton
American Management Association,
Inc., 135 W. 50th St., New York, N.Y.
10020, 1966, paperbound, 125 pp.,
$6.75.
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Evaluation of the traditional purchase
order method, its comparison with systems contracting and a detailed description of how to set up a working program
of systems contracts.
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PROCUREMENT AND INVENTORY SYSTEMS
W. J. Fabrycky and Jerry Banks
Reinhold Publishing Corporation, 430
Park Ave., New York, N. Y . 10022,
1967, 239 pp., $13.50.

ment are treated as an integrated system
by this book. Both theory and practical
decision - making procedures are pre -

Procurement and inventory manage-

seated.

ANALYSIS FOR PURCHASING AND FINANCING PRODUCTIVE EQUIPMENT
American Institute of Certified Public
Accountants, 666 Fifth Avenue, New
York , N. Y. 100 19, 1967, paperbound,
121 pp., $3.00.
This publication by the staff of the

American Institute of CPA;s, issued as
Management Services Technical Study
No. 4, contains brief sections devoted
to methods for financing new equipment
and for evaluating investment alternatives, followed by four case studies.

ACQUIRING AND MERGING BUSINESSES
J. H. Hennessy, Jr.
Prentice -Hall, Inc., Englewood Cli,Qs,
N. J. 07632, 1966, 274 pp., $17.50.
The stated objective of this book is to

acquaint the financial objective with the
more important operating matters which
confront a buying company when it
makes an acquisition.

UNDERSTANDING AND USING THE FEDERAL INCOME TAX LAW
Barney McCoy Smith, Jr.
Richard D. Irwin, Inc., 1818 Ridge Rd.,
Homewood, Ill. 60430, 1967, paperbound, 118 pp., $2.65.
This is a brief and nontechnical intro-

duction to federal income taxation, intended primarily for business administration students.

CONTROVERSIES IN BASIC LEGAL PRINCIPLES
Reed T. Phalan
International Textbook Co., Box 30,
College Dept., Scranton, Pa. 18515,
1967, paperbound, 214 pp., $4.00.

The accountant who wishes to extend
his general knowledge of business law
will find this book useful supplementary
reading.

THE RAND CORPORATION
Bruce L. R. Smith
Harvard University Press, 70 Garden
St., Cambridge, Mass. 02138, 1967, 332
pp., $7.95.
This book, a case study of a nonprofit
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advisory corporation, presents an inter esting picture of the development and
functioning of organizations such as
RAND which specialize in thinking.
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(Continued from inside front cover)

Paper tape, prepared by this
method, can be entered directly into
the data processing system. The costly and time consuming key punch
and key verification operations for
punched cards are completely eliminated. Critical reports can be pre pared earlier at significantly lower cost.
The method permits the operational
departments to prepare and control
their own input to the data processing
system. With this system the accounting manager no longer has to contend
with key punch bottlenecks, errors
and lack of attention. He schedules
his own work and has complete con troll over the accuracy up to the computer input stage.
Unfortunately, IBM has chosen not
to support paper tape operations in
their Systems 360 computer line.
What is available is outdated, costly
and'. not supported by software. There
are., of course, off -line convertors
available from other suppliers but
many data processing supervisors are
reluctant to leave the protective cover
of No. 1.
Richard H. Bruce
Manager Systems and Procedures
The Drackett Company
Cincinnati, Ohio

► .Factory Control by Variance
.Accounting
To the Editor:
I would like to make a few brief
comments on an article that appeared

in the February 1967 Bulletin. The
article was entitled "Factory Control
by Variance Accounting" and was
written by Mr. Frank A. Fiorenza.
I take exception to certain statements made in the article although I
can appreciate the circumstances in
which they are made.
According to Mr. Fiorenza material substitution variance is considered
as a price variance only! Substitution
of materials may have a much greater
impact in other areas and should not
be considered only as a price variance.
Because of a substitution in material
a larger quantity of material may
have to be used in order to produce
the same quantity of finished parts.
This is a material usage variance and
should not be a part of a price
variance.
The machine performance variance
might be greatly affected by a material substitution. Due to a material
substitution a greater number of actual machine hours resulted because
the material was more difficult to
work! This is a time variance and
should not be part of a price variance.
In both my suppositions the converse is true. Less material and less
machine time could occur due to a
material substitution. This would reduce any adverse effect of using a
more costly substitute material.
Either way, the variance is not
truly a price variance as suggested
in the article.
James T. Fowler
Cost Accountant
Fargo Mfe. ComDanv. Inc.
Poughkeepsie, N. Y.
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