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A Neoclassical Measure of Profit
Robert W. Scapens

ABSTRACT: This article seeks to develop the concept of profit used in the micro-
economic theory of the firm and to examine its potential as an accounting measure.
Using a simple economic mode|, it is demonstrated that profit maximization can be the
short-run analogue of long-run wealth maximization. Economic profit is compared with
certain of the existing proposals for financial reporting and similar income measures are
observed. Certain differences between some existing proposals are traced to a funda-
mental difference of opinion about the nature of a business enterprise. It is concluded
that economic profit appears to have potential as an accounting measure. However, it is
pointed out that empirical research will ultimately be required to determine the useful-
ness of the measure to financial statement users.

cerned with alternative methods for

ex post reporting of business activi-
ties have turned to economic theory to
provide a theoretical framework for the
accounting debate. In discussions of the
methods available to measure financial
performance, references have been made
to the concepts of income and value as
they are used by economists. The defini-
tions of income and value developed by
Fisher [1930] and Hicks [1946] generally
have been used. Economic value is
normally defined in terms of the net
present value of future net receipts and
economic income as the amount which
can be consumed in a period without
impairing this economic value. Studies
of the relationships between accounting
and economic concepts of income have
been made by, among others, Revsine
[1970], Shwayder [1967], and Solomons
[19611].

In this paper, consideration will be
given to an economic concept which
apparently, has been neglected in ac-
counting debates; i.e., the concept of
profit as it has traditionally been used in
microeconomic theory. Profit in that
sense is not the same as economic income,

F ROM time to time, accountants con-
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except in certain special cases. Economic
profit may be defined as the excess of
benefits over costs of productive activities
in each period when all relevant costs are
measured in terms of their shadow prices
(or opportunity costs). Economic value
and income are long-run concepts,
whereas economic profit is a short-run
concept. Furthermore, interest on capital
is treated as an expense in computing
economic profit, while economic income
is a measure of the return earned by that
capital.

A simple model based on an assump-
tion of certain future cash flows will be
used to illustrate the concept of economic
profit. Such a model facilitates the
examination of the potential role of
economic profit for financial reporting.
However, the theory underlying the
model can be extended to provide a more
realistic model which deals with the un-
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certain real-world processes. Develop-
ment into the uncertainty area will be
deferred for the present time, until the
nature of the basic model has been fully
explored.

Economic Income and Profit

If the objective of a business enterprise
can be assumed to be the maximization
of economic wealth (i.e., the net present
value of future cash flows), it could be
argued that a measure of economic
income is potentially useful to the man-
agers of the business, as a policy of eco-
nomic income maximization in each
successive period will lead to the same
decisions that would follow from a
policy of maximizing the wealth of the
business. However, it may be impracti-
cable to attempt to measure economic
income directly because of the subjec-
tivity of many of its components. The
studies of accounting and economic con-
cepts of income (referred to above)
examined the correspondence between
the concepts and evaluated accounting
measures as surrogates for economic in-
come. In general, accounting concepts
do not correspond closely to economic
income, particularly because accounting
techniques do not measure changes in
future cash flows which result from
current actions. Such changes in cash
flows represent a shift in wealth, and, as
such, are a component of econoinic
income.

However, it may not be necessary for
the surrogate to closely approximate its
principal. It is the policy implications
which are important. A good surrogate
will generate decisions identical to those
which would have resulted from the use
of the principal variable. Figure 1 illus-
trates the relationships in very simple
terms.! For this illustration, it is assumed
that economic income is a uni-modal
function of output and that the income
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(and accordingly, wealth) maximizing
output is at Q*. Surrogate A4 is a closer
approximation to economic income, than
surrogate B; but it can be seen that a
policy of maximizing surrogate B will
lead to the wealth maximizing output of
Q*.
FIGURE 1
PRINCIPAL AND SURROGATE MEASURES
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It will be demonstrated in this paper
that economic profit has the characteris-
tics of surrogate B (at least, in the cir-
cumstances of the model). For this
reason, economic profit should be given
careful consideration as a measure of
financial performance. Wealth maximiz-
ing managers could achieve their objec-
tives by a policy of maximizing economic
profit in each period. In order to pursue
such a policy, managers will form an
ex ante view of the economic profit to be
obtained from the alternative courses of
action available to the business. The
accounting process can assist managers
in this respect by compiling budgets of
the economic profit which can be earned
and also by reporting the ex post eco-
nomic profit earned by the business. This
ex post report (which will only be useful

! Figure 1 is adapted from a diagram presented by
Tomkins [1973].
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if the conclusions of this paper can be
extended to an uncertain world) could
provide an element of control and feed-
back for the management process. Such
data is essential if managers acting in an
uncertain world are to learn by experi-
ence and revise their expectations for
future periods.

In this respect economic profit has the
comparative advantage of being easier
to measure than economic income. It is
also superior to many surrogates for eco-
nomic income as it has the characteristics
of surrogate B in the above illustration;
i.e., it will lead to the wealth maximizing
production decisions. However, as will
be shown later, economic profit is similar
to certain accounting alternatives already
developed in the literature.

AN Economic MODEL

To develop a measure of economic
profit, use will be made of the neoclassical
theory of the firm and, in particular, the
version of the theory used by Jorgenson
[1963, 1965 and 1967] in his theory of
investment behavior. He demonstrated
that on certain assumptions, wealth
maximization could be achieved by maxi-
mizing profits at each point of time. The
term profit is defined in such a way that
profit maximization is idential to wealth
maximization. In his model, Jorgenson
included only single capital and labor in-
puts. Further, he used continuous func-
tions to describe the relationship between
outputs and inputs. Such a model is in-
convenient for the development of ac-
counting reports. Accordingly, a discrete
version of the model with some additional
inputs is presented below.

It is assumed that the firm is a price-
taker in the market for its output and that
all factor prices are exogenously deter-
mined. The stronger assumption of per-
fect markets for output and for all factors
of production is not essential for pur-
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poses of the model. All that is necessary
are exogenously determined prices with
no transaction costs. However, a perfect
capital market is assumed and the rate of
time discount is taken to be the same for
all periods. The present value of the firm
can be defined as the sum of discounted
net receipts over all future periods and
the conventional economic objective of
the firm can be expressed in the following
form:
Maximize W = i R (1)
= Ly

where W is the wealth of the firm at time
0, R; the net receipts in period j and r the
money rate of time discount.

The net receipts in period j might be
written more fully as:

R;j=p0;—wl; - b;X;
- q;l(n); — al(m); )

Q; represents the quantity of finished
goods to be sold in period j at the selling
price, p;. The cash out-flows are repre-
sented by four variables; the hiring of
labor services, L; the purchases of a
homogenous raw material, X ; and the
acquisition of additional non-monetary
assets, I(n), and additional monetary
assets, I(m).2 The prices of these variables
are w, b, ¢, and a respectively. It should
be noted that the price of monetary assets
is given by a constant; i.e., the price of
such assets will not change.? For simplic-
ity, equation (2) will be interpreted as the
cash flow of a firm consisting of a produc-
tion process with a single output, single

2 Monetary assets can be described as those assets
which are defined in terms of money; for example, ac-
counts receivable and cash at bank. Accordingly, the
physical dimension of these assets, I(m), will be measured
in money units.

3 As K(m) is measured in money units (see footnote 2)
the price of such assets will always be unity (i.e., a=1).
Changes in the price of bonds or similar monetary assets
will be reflected in the capital stock of such assets and not
in the a parameter.
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labor input, a single raw material input,
and single monetary and non-monetary
capital inputs. However, it could also be
interpreted as the representation of the
cash flow arising from multi-input/multi-
output operations, in which §, L, X, I(n)
and I(m) are quantity vectors and p, w, b,
q and a the corresponding price vectors.

The ability of the firm to maximize its
wealth, as expressed by equation (1)
(and expanded by equation (2)) is limited
by several constraints. First, the level
of output, Q, is constrained by the produc-
tion function, which may be expressed in
the general form:

0,=F[L;, X;, K(n), K(m);, S, 5(0)), (3

where K(n); and K(m); are the inputs of
non-monetary and monetary capital; S;
and S(x); are the inputs of services from
inventories of finished goods* and from
raw material inventories and L; and X;
the inputs of labor and raw materials.
It will be assumed that this production
function is convex and twice differenti-
able with positive marginal rates of sub-
stitution and non-increasing returns to
scale.’

The units of service from inventories
are assumed to be a constant proportion
of the stock at the start of the period
and for simplicity the proportionality is
taken to be unity. Thus, two further con-
straints can be written as follows:

Qj - Qj = Qi+ Sj) @)
Xj - X;=8(X)j+1 — S(x);, ()

Similar assumptions can be made
about the stocks and flows of capital
assets. The level of accumulated stocks
of capital assets is determined by the
amounts of new investment® and the
rate of physical depreciation. Monetary
and non-monetary assets may be con-
sidered separately. Thus, the final two
constraints can be written:
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K(m)js 1 ~ K (m)=I(m),~Dm)K(m);, (6)
K1)y~ K(n); =10, DK (). ()

The only terms which require further
explanation are D(m) and D(n). These
represent the rate of physical depreciation
(deterioration) of monetary and non-
monetary capital assets respectively. The
deterioration of monetary assets could
occur in the form of bad debts (however,
this is unlikely ia the certainty model); or
the rate of deterioration could be zero as
for cash.” In this model, the rate of de-
preciation is assumed to be related to the
current stock of assets; this is equivalent
to the accounting method of calculating
depreciation on the declining balance.
The model could also be formulated in a
form equivalent to the accounting
straight-line method of depreciation.
Whether one or another of the alternative
formulations is more appropriate is an
empirical question which has little im-
pact on the fundamental nature of the
profit measure derived from the model.
Equations (1) through (7) specify the
model of the firm used in this paper. The
solution of the system of equations gives
the marginal productivity conditions for
each of the productive inputs from which
it is possible to derive the values of the
marginal products; i.e., shadow prices

4 The inclusion of the services from finished goods in-
ventories in the production function is not altogether
satisfactory as these inventories probably assist selling
rather than production. However, their inclusion in this
manner simplifies the analysis and it may be argued that
such inventories are a prerequisite to production as they
provide a necessary buffer between sales and production.

5 For a discussion of these assumptions sec Malinvaud
[1972: Chapter 3].

6 Because of the discrete nature of the model and the
normal assumptions that transactions take place at the
end of each period, new investment acquired during
period j will not be available for use until the start of
period j+ 1.

7 Cash may lose value in a period of inflation. How-
ever, the physical amount of cash does not change. The
term D(m) applies only to physical deterioration. A loss
incurred from holding cash in a period of inflation will
come out of the model later.
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each input. The mathematics are demon-
strated in the appendix where the follow-
ing shadow prices are derived:

oF ;
Pja_Lj=Wi=Cj (8)
oF i
Pja—bej:Cj, ©
oF
ij=(1 +1)g;-1 —‘Ij[l —D(n)]
=cj-"i (10)
oF
pj m=(l + r)a—a[l —D(m)]
=c§-" (11)

oF
P =+mp=g 12

oF .
pjm'—‘(l‘i'r)bj_l—bj'—‘(f; (13)
A measure of profit can be defined with
productive inputs priced at their shadow
prices (in other words, at their implicit

rental values). Thus, profit, P;, can be de-
fined as:

Py =00~ cil = ¢ X; — ¢;'K(n);

~ ¢fK(m); — cjS; — c¥S(x);.  (14)
It should be noted that there is an im-
plicit cost of carrying inventories and
these enter into the calculations of profit.
The shadow prices given in equations (8)

through (13) can be used to replace the
terms ¢;* -+ ¢’ Thus

Pij=pQj—wL;i—bX;
- {(1 ‘*"')‘Ij— 1 —‘Ij[l "D(")]}K(")j
—{(1+r)a—a[1-D(m)]}K(m),
—{(1+1p;-1~p}}S;
—{(14+1)b;-, —b;}S(x); (15)

This measure of profit is consistent with
the assumed objectives of the firm; ie.,
the maximization of its wealth. If the firm
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maximizes these profits in the short run,
it will also maximize its wealth in the
long run. The first order (marginal pro-
ductivity) conditions for the maximiza-
tion of P, are identical to the marginal
productivity conditions for the maximiza-
tion of W. These conditions are derived
and compared in the appendix and a
numerical example demonstrates that
identical production plans are obtained
from the wealth maximizing and eco-
nomic profit maximizing objectives.

In developing the model, it was as-
sumed that the money rate of time dis-
count r is the same for all time periods.
This is not critical to the results of the
analysis. If r is allowed to vary over time
(but within discrete intervals), the mea-
sure of profit in equation 15 will not alter;
the appropriate value for r will be the
money rate of time discount for period j.

The expression for profit given in
equation 15 is not in a convenient form
for comparison with accounting mea-
surements. This can be remedied by a re-
arrangement of the terms:

P;=p;Q;+p;S;+1—5))
—[w;L;j+b;X;+q;D()K(n),
+aD(m)K (m);]—r[q;- 1K)
+aK(m);+p;-18;+b;-18(x);]
+(q;— ;- DK();+0;—p;-1)S;
+(b;—b,-)S(x), (16)

This measure of economic profit is
made up of four distinct elements. Sales
and any increase in finished goods in-
ventories valued at the current selling
prices of output make up the first of these
elements. Because of the discrete nature
of the model, prices will change only at
the discrete intervals used in the analysis;
i.e., at the point of time which character-
izes the end of one period and the start of
the ne..t. Thus, the price p;_, will be
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appropriate for the whole of period j- 1,
but will change to p; at the start of period
j. The second element of the profit calcu-
lation is the deduction of inputs used in
production during the period, valued at
current prices.® The third, a deduction for
the opportunity cost of funds, is com-
puted by applying the interest rate to the
value of inputs inherited from the past.
This is a measure of the interest which
could have been earned had the asset
stocks been sold at the end of the previous
period and the fund realized invested in
the capital market. Thus, it measures the
“normal” return which could have been
earned on the funds invested in the busi-
ness at the start of the current period. The
final element in the profit calculation isan
adjustment for changes in the prices of
the stocks of assets held by the firm. It is
the price differential for each resource
multiplied by its stock level at the start of
the period.

When Jorgenson presented his model
in developing a theory of investment be-
havior, he was criticized because of his
simplifying assumptions; for instance,
see Miller [1967]. The measure of profit
developed in this paper is subject to some
of those criticisms, principally, because it
assumes away uncertainty, adjustment
lags and costs and imperfections in the
capital market. However, these assump-
tions allow us tofocus on the fundamental
nature of economic profit. Some com-
ments about their implications are made
later in the paper.

Equation 16 represents a measure of
profit which is consistent with standard
neoclassical economic analysis and which
has some similarities with the measure
of residual income widely discussed in
the divisional performance literature, for
instance see Solomons [1965] and Tom-
kins [1973]. The next step will be to ex-
tend this analysis to encompass one of
the current issues in financial accounting.
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The Price Level Adjustment

The role of a price level adjustment
has been widely discussed in the financial
accounting literature in recent years, but
no reference was made to the effects of
changes in the general level of prices in
the above development of a measure of
economic profit. The neoclassical theory
of the firm says nothing about changes in
the general price level; only relative price
changes are considered. However, it is
possible to modify the analysis to intro-
duce a price-level element. Neoclassical
theory is a static equilibrium analysis; i.e.,
in each period an equilibrium position is
achieved. But in moving from one equi-
librium position to the next, inflation may
take place. In its simplest form, the cen-
tral authority may print more money.
With a certainty model, the effect of such
action will be foreseen. Nonetheless, the
general price level will increase, and if the
supply and demand conditions of indi-
viduals goods and services shift, relative
prices will also change.

The measure of economic profit in
equation (16) may be said to implicitly
account for a price level factor. The mar-
ket rate of interest is generally assumed to
take some account of expected inflation.
The money interest rate, r, may be as-
sumed to be made up of two elements:
(1) the real rate of time preferences, p, and
(2) the proportional change in the general
price level, g. Their relationship is nor-
mally expressed in the following terms:®

t+n=0+p(+g) (A7)

8 For reasons of clarity in presentation, the variables
included in the model were kept to a minimum. How-
ever, if other inputs, such as selling and administration
costs were included in the model, they would appear asa
deduction in the economic profit calculation.

9 [fused in an ex ante sense, equation (17) implies that
the market interest rate makes perfect adjustment for
expected inflation. Recent empirical work, for instance
Roll [1972], casts doubt on the speed of adjustment.
However, this is not critical to the conclusions of this
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In a perfect capital market, there will be
a unique market interest rate which can
be used as the monetary rate of time dis-
count. However, no similarly unique
value for p, the real rate of interest, can
be confidently expected. Consider the
price change element, g, for any investor.
Purchasing power is peculiar to the indi-
vidual and it is dependent upon both
inflation and the relative prices of the
particular parcel of goods normally
bought. Accordingly, a unique value for g
cannot be expected (unless there are no
relative price changes, in which case, the
prices of all consumer goods and services
will increase at the inflation rate). The
market mechanism in a perfect capital
market will ensure that in equilibrium
each individual’s real marginal rate of
time preference is such that, when com-
bined with the change in his personal
purchasing power, the result is the unique
market rate of interest. As g is not unique
for all investors, p must vary in such a
way that the combination of p and g
in equation (17) will yield the unique r.

With this restriction on the interpreta-
tion of p and g, the definition of economic
profit can be rearranged using equation
(17), thus:

Pj=p0;+p(Sj+1—S)—[wiL;+b;X;
+¢;D(n)K (n);+ aD(m)K (m);]
—p[(1+9){g;- 1 K(n);+aK (m);
+p;8;+b;8(x);]-(1 +9)[g;-1K@n);
+pj_ ISj+bj- IS(X)J] —gaK(m)j (18)

The three separate elements of ex-
pense are still identifiable in the above
definition of profit: (1) inputs valued at
current prices, (2) the opportunity cost
of funds and (3) adjustments for price
changes. The opportunity cost of funds

is now calculated in real terms by apply-
ing the real rate of time preference to the
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price level adjusted value of stocks (of
capital assets and inventories) at the
start of the period. The adjustment for
changes in the prices of non-monetary
assets are obtained by subtracting the
price level adjusted value of capital stock
brought forward from the current value
of that stock. The calculation of the mea-
sure of economic profit as defined by
equation (18) is summarized in Table 1.

MEASURING FINANCIAL PERFORMANCE

Economic profit is a short-run mea-
sure, butitis equivalent in the long run to
economic income. The maximization of
economic profit will lead to identical
decisions within the firm as would the
more conventional maximization of eco-
nomic value (or income). Accordingly,
as argued above, economic profit may be
useful for the business manager. This
was the financial statement user to whom
Edwards and Bell [1961] directed their
concepts of income measurement. It will
be shown below that economic profit is
comparable in certain circumstances to
the measures suggested by Edwards and
Bell, but the method of analysis is differ-
ent. However, the managers within the
business are not the only users of finan-
cial statements. There are a number of
interested parties outside the business
who may have a use for a statement of
financial performance; for example,
stockholders, investors in general, credi-
tors, bankers, taxing authorities, and so
on, Economic profit may possess special
advantages for certain of these users.

A measure of economic profit may be
particularly useful for the control of
business activities by outside regulatory

paper; it will be suggested that it is undesirable to at-
tempt to dichotomize the monetary interest rate into a
real interest rate and an inflation adjustment (even if
perfect adjustment actually takes place). Furthermore,
the equation does provide a definition of the ex post real
rate of time preference (i.e., interest).
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TABLE |
STATEMENT OF PROFIT FOR PERIOD j

Revenue (Quantity sold at current prices)

Add Net increase in stocks of Finished goods (at current selling prices)

Quantity produced (at selling prices)
Less Inputs valued at current prices:
Labor wil;
Raw materials used bX;
Depreciation of non-monetary assets  q,D(n)K(n);
Deterioration of monetary assets
(e.g. bad debts)

Qutputs less Inputs (at current prices)
Less Opportunity cost of Funds:

Net Operating Income
Add Gains arising from holding non-monetary assets:
Capital stocks
Inventories of finished goods

aD(m)K(m),

qKn);—(1+g)y;-
piS;—(1+g)p;-1S;

ijj
PfSis1 = §)

XXXXX

XXXXX

XXXXX

p{(1+g)lg;- Kn);+aKim);+p;-,S;+b;- 1S(x)1}

XXXXX

1Kin);

Inventories of raw materials b;S(x);—(1+g)b;-S(x),
XXXXX
Less loss from holding monetary assets gaK(m);
Real Holding Gain XXXXX
ECONOMIC PROFIT XXXXX

authorities; for instance, by taxation or
price control bodies. The choice of an
income measure to be used as a basis for
control depends on the objectives of the
agency applying the control mechanism.
That is a political question, However, it
is possible that controls may be required
to limit income; for instance, as part of
the procedure for controlling prices. In
such a case, it would be undesirable to
base controls on a measure of income
which will increase the possibility that
output, product by product and business
by business, may differ when the controls
are applied from what they would have
been without interference.

If the control is to be applied without
altering the allocation of resources in the
economic entities subject to the control,
intuitively, it would seem desirable to
apply the control procedures to the vari-

able which managers seek to optimize
by productive operations. In the conven-
tional management accounting and
finance literature, it is assumed that
management attempts to maximize the
wealth which the owners have invested
in the business. However, the economic
concept of wealth can be very difficult to
measure, and accordingly, it may not be
possible to control it directly. Thus, it
may be appropriate to use a proxy mea-
sure.

For control purposes, a useful proxy
should possess similar attributes to the
concept of wealth. Economic profit, a
priori, appears to possess suitable charac-
teristics. A manager who seeks to maxi-
mize such a measure of profit will simul-
taneously maximize the wealth of the
owners of the business. Thus, if a regula-
tory agency wishes to influence business
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activities by the control of a variable
which can be used by rational manage-
ment in the pursuit of its maximizing
policies, economic profit merits serious
consideration. However, in the circum-
stances of the certainty model presented
in this paper, the control of wealth
directly does not present any problems.
But when the certainty assumption is
dropped, the measurement of wealth
becomes difficult. Further research is
required to analyse the role of economic
profit in such circumstances. This paper
suggests that further work of that nature
could be worthwhile.

Another potential user of economic
profit is the investor. Revsine [1973] used
an interesting approach to examine the
usefulness for investors of accounting
measures of income. He suggested that
economic income might be regarded as
an ideal measure, but pointed out that it
is very difficult to compute in pactice.
As economic profit and economic income
lead to identical decisions (within the
firm), it may be suspected that economic
profit would also be useful for investors.
However, as Revsine suggested, more
empirical research is required to establish
the information needs of individual in-
vestors when the assumption of certainty
of future cash flows is relaxed and to
determine the role of accounting data in
meeting these needs.

In his book, Revsine attempted to
construct an analytical bridge between
replacement cost accounting and the
economic concepts of value and income.
He demonstrated that “in a perfectly
competitive economy, the current oper-
ating profit component of replacement
cost income is equal to the distributable
operating flow component of economic
income ... (and)... the realizable cost
savings component of replacement cost
income is equal to the unexpected income
component of economic income.”
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[1973:pp. 99-100]. When the condition
of perfect competition was removed,
Revsine indicated that replacement cost
income becomes only an approximation
of economic income. The strength of the
approximation depends on the relation-
ship between the prices of assets and their
future operating flows. Revsine, quite
rightly, suggested that empirical research
is required to determine the extent of
market imperfections which create a di-
vergence between the price of an asset
and its future operating flows.

In this paper, also, consideration is
given to the correspondence between the
economic concept of value (together
with its related concept of income) and
accounting measures, such as replace-
ment cost income as described by Rev-
sine. However, the approach is different.
Here the correspondence between ac-
counting measures and the economic
concept of value is examined in relation
to the impact on production decisions.
Revsine initially examined the direct
relationship between accounting mea-
sures, in particular, replacement cost
income and the economic concepts of
income and value. He then proceeded to
explore the role of replacement cost
accounting as an indicator of those eco-
nomic concepts.

Comparison with Some Other Proposals

The measure of economic profit illus-
trated in Table 1 may be compared with
profit as measured by accountants, How-
ever, this particular representation of
economic profit is valid only under the
special conditions assumed in the eco-
nomic model. Until further research
gives an insight into the effects of relaxing
many of the assumptions, care must be
exercised in recommending economic
profit for use in published accounting
reports. Nonetheless, the present model
does provide a framework for a compari-
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¢
son of accounting and economic mea-
sures of profit. Two alternative ap-
proaches to current value accounting will
be considered. The two alternatives are:

1. the calculation of income by valu-
ing inputs and outputs in terms of
current values, with capital main-
tained in terms of the purchasing
power to the stockholders of con-
tributed capital;

2. the calculation of income, also, by
valuing inputs and outputs in terms
of current values, but with capital
maintained in terms of the oper-
ating potential of the firm.!°

The main difference between these two
alternative proposals arises from their
concepts of capital maintenance. Both
methods use current values for asset
valuation.'! The first proposal refers to
stockholder-contributed capital which
could be measured by the consumer pur-
chasing power of the individual stock-
holders investment, whereas the second
refers to the cost of maintaining the
operating assets of the firm which will be
affected by changes in prices of produc-
tive assets normally purchased. This
dichotomy is expressed in alternative
views of the nature of the firm. The
proprietory view holds that the firm is an
extension of its stockholders but the
entity view maintains that the firm is an
entity separate and distinct from its
stockholders.!?

One difference between economic
profit and the above accounting income
measures is the treatment of imputed
interest. The opportunity cost of funds is
treated as an expense in the calculation
of economic profit whereas only interest
paid is deducted in most accounting
measures. It may be argued that an inves-
tor or manager interpreting an account-
ing measure of income will compare the
outcome for the period with the normal
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return to be earned on the funds invested.
In this way, inputed interest may be
implicit in the interpretation of account-
ing profit numbers.

If the proprietory view is adopted,
capital maintenance will be expressed in
terms of the purchasing power of capital
contributed by stockholders and any
change in purchasing power, in theory,
will be related to each individual stock-
holder. When g is interpreted in this way
as a measure of stockholder purchasing
power, economic profit takes on the
appearance of the accounting measures
proposed by the advocates of alternative
1. above. In particular, the economic
measure is similar to the concept of
business profit suggested by Edwards and
Bell [1961]). The inputs into the produc-
tion process are valued at current prices,
while capital is maintained in terms of
stockholder purchasing power. Any ex-
cess of the increase in the current value of
non-monetary capital over the amount
required to maintain the stockholders
purchasing power invested in such capital
is treated as a holding gain and included
in profit for the period. For example, the
term p;S;—(1+¢)p;-,S;in Table 1 repre-
sents the effects of changing prices on the
finished goods inventories inherited from
the previous period. The adjustment for
the general price level change is equiva-
lent to the separation of the real and
“fictional” elements of the increase in the
current value of assets, as was suggested
by Edwards and Bell.

10 Within each of these two categories, there are
several proposals varying in detail. In this paper, only
the general nature of the proposals is examined.

1y the accounting literature, there are alternative
concepts of current value; for instance, replacement cost
and net realizable value. Because of the particular as-
sumptions adopted in the economic model, the various
concepts of current value are not distinguished in this
paper.

12 Eor a discussion of these alternative views and their
origins, see Gynther [1967].
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This interpretation of economic profit
is also similar to the proposals of other
advocates of alternative 1. such as Baxter
[1967]), Chambers (1965 and 1967],'°
and Sprouse and Moonitz [1963)]. But as
is usual in accounting measurement,
these writers do not consider the oppor-
tunity cost of funds. If imputed interest is
included in these proposals, the account-
ing measures would be the same as eco-
nomic profit, with the exception that
most of the advocates of alternative 1.
suggest that there is some average value
for g which is appropriate to all investors
(e.g. a consumer price index), whereas, if
the above argument about the improb-
ability of a unique measure of stock-
holder purchasing power for every indi-
vidual stockholder is accepted, a separate
measure of economic profit would be
required for each investor. The final
profit number, P;, would be the same in
every case, but the separate components
of g and p for each individual would
differ, with the combination of these
two variables satisfying equation (17)
and the unique market determined value
for r.

It may be observed from these com-
ments that it is the dichotomy of r into g
and p elements which gives rise to an
indeterminate profit measure. Accord-
ingly, it would appear wise to include the
monetary market interest rate, r, in the
economic profit calculation, as in equa-
tion 16 rather than to split the g and p
elements in equation (18). But, if imputed
interest is to be ignored on the grounds
that a user of the profit measure can take
implicit account of the interest cost, it
would seem logical to ignore both ele-
ments of r; i.e., both the real interest
charge and the purchasing power adjust-
ment. However, if accounting alternative
1. is eventually selected it should be
recognized that the purchasing power
adjustment represent only an average

The Accounting Review, April 1978

adjustment and may not be appropriate
for every investor.

Not all writers in the accounting litera-
ture on this subject would agree that g can
be approximated by some average change
in purchasing power. Some would argue
that the general level of prices may be of
interest to some “average’ investor, but
as the firm is a separate entity, considera-
tion should be given to the purchasing
power of the business. This interpretation
accords with the entity view of the firm.

If, as holders of the entity view sug-
gest, it is the change in the firm’s purchas-
ing power that is important, g should
measure the proportional change in the
prices of assets purchased by the firm.
The adjustment for price changes in-
cluded in economic profit, expressed by
equation (18), may be rewritten as:

Adjustment for price changes

=[q;K(n);+aK(m);+p;S;+b,S(x);]
—[4;- 1K(n);+aK(m);+p;-,S;
+b;-15(x);] —gLa;- 1 K (n);+aK (m);
+9j-18,+b;-1S(),] (19)

If g is interpreted as the change in the
prices of assets purchased by the firm,
this adjustment for price changes will be
zero. This follows from the discrete
nature of the model; i.e., price changes
occur only at the beginning of each
period. The first line of equation (19)
represents the market value of assets held
by the firm during the current period.
The second line of the equation represents
the market value of inherited assets at
the end of the previous period and line
three, a purchasing power adjustment
applied to the value of those inherited
assets. The assets used in the current
period are those assets inherited from

13 Chambers favors net realizable value, whereas the
other references prefer current replacement costs.
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the previous period. Accordingly, equa-
tion (19) comprises a change in value
arising from movements in the market
prices of assets inherited from the previ-
ous period (line 1 less line 2) and a pur-
chasing power adjustment applied to
those inherited assets. If the purchasing
power factor, g, reflects the change in the
prices of all the assets held by the
business, line 1 less line 2 will equal line
3 and the adjustment for price changes
will be zero.!* The remaining terms in
equation (18) suggest a measure of profit
which is similar to the ‘““current value”
profit—alternatve 2.—advocated by
writers such as Mathews [1965 and 1967],
Ross [1969] and others, who claim that
profit should be calculated by com-
paring current values of inputs and out-
puts without the inclusion of holding
gains.

It can be seen from the above that the
concept of economic profit developed in
this paper may be argued to be consistent
with two alternative approaches to cur-
rent value accounting. It can further be
seen that the fundamental difference
between those two accounting ap-
proaches flows from their underlying
assumptions about the nature of the
business enterprise; that is, according to
whether the proprietory or entity view-
point is accepted.

The distinction between these alterna-
tive interpretations of economic profit
can be demonstrated by means of a
numerical illustration,

Hlustration

At the end of the previous period, C
Incorporated held capital assets with a
then-current value of $2000 and an
inventory of raw materials of $500. All
production is sold immediately on com-
pletion, and accordingly, there are no
inventories of finished items. During the
current period, the market rate of inter-
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est was 154 percent and the prices of
assets purchased by the company in-
creased by 10 percent while the index of
consumer prices rose by only 5 percent.

Table 2 illustrates the alternative inter-
pretations of economic profit. During the
period the sales at current prices
amounted to $8800 and the current cost
of the variable inputs (labor and raw
materials) used in production was $4400.
The company used up half its stock of
capital assets during the period and
maintained its physical inventory of raw
materials. As prices of these assets in-
creased by 10 percent, the current depre-
ciation charge is 4 of $2000 (1+.10)
=$1100. Current operating profit (i.e.,
the difference between the sales proceeds
and the productive input costs—$3300)
is the same for each alternative.

The economic profit in column (1),
computed from equation (16), is in ac-
cordance with the standard neoclassical
theory. The total monetary kolding gain
is 10 percent of the capital assets and
inventory inherited from the previous
period: $2500 x 10 percent=$250. The
current market interest rate of 154 per-
cent is used to compute the opportunity
costs of funds: $2500x 154 percent=
$387.50, and an economic profit of
$3162.50 is reported for the period.

If all markets in which a firm is op-
erating are perfect, the neoclassical
economic model would suggest that the
economic profit should be zero. The com-
pany would only be able to earn the
normal market rate of return on its assets
and such a return is included as a cost in

' If monetary assets are not included in the weighting
of price changes in the calculation of g, a loss on mone-
tary assets may remain in the profit calculation. But this
loss will not be calculated in terms of the general price
level; it will be measured by reference to the change in
the business’s purchasing power, This treatment of
losses on monetary assets was supported by Gynther
[1966].
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TABLE 2
C INCORPORATED—ALTERNATIVE MEASURES OF ECONOMIC PROFIT
Economic Profit Economic Profir (Equation 18)
(Equation 16) Proprietory View Entity View
) @ 3)

Sales $8800.0 $8800.0 $8800.0
Less Variable inputs $4400 $4400 $4400

Depreciation 1100 5500.0 1100 5500.0 1100 5500.0
CURRENT OPERATING PROFIT 3300.0 3300.0 3300.0
Add Holding gain 250.0 125.0 —
ACCOUNTING PROFIT 3550.0 34250 3300.0
Less Opportunity cost of funds 387.5(15%) 262.5 (10%) 137.5 (5%)
ECONOMIC PROFIT $3162.5 $3162.5 $3162.5

computing economic profit. However,
in the economic model presented earlier
in this paper the assumption of perfection
in all markets was not made. The firm
was assumed to be a price-taker in the
market for its output and all factor prices
were assumed exogenously determined.
These assumptions do not rule out com-
pletely all barriers to market perfection
and the possibility of monopoly rents.
Accordingly, it is possible that a business,
such as C Incorporated, operating under
such a regime may earn a positive co-
nomic profit.

It will be observed that profit is identi-
cal in each of the three measures—only
the components of the measures differ.
The two alternative interpretations of the
measure of economic profit defined in
equation (18) (columns 2 and 3) follow
from the extension of the neoclassical
theory which was introduced in this
paper. The market rate of interest is
divided as in equation (17). If the pro-
prietory view is accepted, there is strictly
a different value of g (and hence p) for
each stockholder. However, if it is ac-
cepted that the consumer price index may
provide an approximate purchasing

power adjustment for stockholders 5 per-
cent can be used for g and from equation
(17), 10 percent for p. The holdigg gain
in column (2) of Table 2 (the proprietory
view) is computed by deducting the pur-
chasing power adjustment from the
monetary holding gain—ie. $250-
($2500x 5 percent)=$125. The oppor-
tunity cost of funds is computed by
applying the 10 percent interest rate to the
price level adjusted value of assets in-
herited from the previous period—i.e.
10 percent x $2500 (1 +.05)="$262.50.

If the entity view is adopted, the market
rate of interest must be divided in a dif-
ferent way. The purchasing power ad-
justment will relate to the goods and
services normally purchased by the firm
(in this case 10 percent, and the real cost
of capital, p, will be 5 percent. As demon-
strated earlier, there will now be no hold-
ing gains, The assets inherited from the
previous period were valued at $2500
and a monetary holding gain of $250
arose, but this gain will be offset by the
purchasing power adjustment of 10 per-
cent x$2500=3$250. The opportunity
cost of funds in real terms is now calcu-
lated on the revised value of inherited
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assets, 5 percent x$2500 (1+.10)=
$137.50.

REPORTING EcONOMIC PROFIT

The above illustration demonstrates
that no matter which interpretation of
economic profit is adopted, the final
profit number will be the same in each
case. Accordingly, if a measure of eco-
nomic profit is to be reported, it would
appear most satisfactory to avoid the
difficulties of spliting the market interest
rate into the purchasing power and real
interest rate elements by reporting the
measure of economic profit defined in
equation (16) and illustrated in column
(1) of Table 2. Such a measure is con-
sistent with neoclassical economic theory
and does not depend on the extension
introduced in this paper. However, that
extension does provide some insights
into the relationship of economic profit
and accounting measures.

It may be argued that the interest ele-
ment of the profit calculation is not
necessary for an ex post financial report
because the user can make his own ad-
justment. The above illustration suggests
that the nature of the interest adjustment
will depend on the particular profit
measure reported and, accordingly, mis-
understanding might arise if adjustments
are left to individual users. As already
suggested, if interest is omitted, it would
seem logical also to omit purchasing
power adjustments. Thus, an accounting
measure which comprises current oper-
ating profit and monetary holding gains
would appear to merit serious considera-
tion, i.e,, $3550in the aboveillustration, '3
The statement user then could make an
adjustment for the cost of funds at the
market interest rate which could be split
in any manner consistent with his per-
ceptions of the business. But this still
presents the problem that the user may
not make proper adjustment.
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MARKET VALUES AS OPPORTUNITY COSTS

The model presented in this paper
started with the objective of the firm
traditionally assumed in the finance
literature, i.e., the maximization of the
present value of future net receipts. It is
demonstrated in the appendix that profit
maximization can be consistent with
such an objective. However, a number of
simplifying assumptions were made.

There was no restriction in the model
on the firm’s ability to move to the opti-
mum level of production, thus, the firm
could move instantaneously and cost-
lessly to any output/input plan. The only
costs which will be incurred are the mar-
ket prices for the inputs. Furthermore,
the firm can sell any surplus stocks of
inputs at the prevailing market price.
The result of these assumptions is that
market values are appropriate measures
of opportunity costs which decompose
the multiperiod wealth maximization
problem into a series of single period
profit maximization problems. However,
if a firm experiences adjustment lags or is
required to pay adjustment costs, such
as training costs for new personnel or
installation costs for new machines, the
market values of inputs may not be
appropriate for the measurement of
economic profit. In such circumstances,
the opportunity costs would have to be
determined and the appropriate values
used in the calculation of economic profit.
If it is desired to continue to use only
market values, the measurement periods
cannot be regarded as independent and
the traditional wealth maximization
model must be used.

The alternative accounting measures
of profit discussed above also use market
values and are open to the same criticism,

!5 This proposal avoids the practical difficulties of
splitting a market interest rate as indicated in footnote 9
above.
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i.e., market value may not be a good
measure of opportunity cost. Whether
market values are appropriate in such
circumstances is an empirical question
which is yet to be answered. The develop-
ment of a measure of economic profit,
which includes such opportunity costs,
will be an extensive task, but research in
that direction would appear essential to
the understanding of the nature of profit.
Furthermore, such research may be con-
sidered worthwhile in view of the general
nature of the measure of economic profit
developed in this paper.

When the certainty assumption is
relaxed it will be necessary to form ex-
pectations about the net receipts to be
received in all future periods in any cal-
culation of economic wealth or income.
(In practice, it would be sufficient to look
to some planning horizon of, say, 10 to
20 years). But to measure economic
profit, expectations need only be formed
about the forthcoming period, provided
the interdependences between periods
are not too great and the depreciation
rate for capital assets is known. In
pursuing a profit maximization policy, a
manager will not need the detailed infor-
mation about the future which would be
required for wealth maximization. Hence,
it would appear that economic profit will
be a useful concept in an uncertain world.
But to explore this extension, the model
must be developed to include explicit
recognition of uncertainty.

CONCLUSIONS

At the level of analysis adopted in this
paper, the concept of economic profit
appears to provide a potential measure
for reporting business performance. As

The Accounting Review, April 1978

suggested in the paper, there are several
potential uses for such a measure: for
the business manager, for the investor,
and for the regulatory agency. The pur-
pose of the paper was to introduce the
concept of economic profit and to ex-
plore its possible role in accounting
debates.

It has been demonstrated that some
accounting measures of income have
similar characteristics to economic profit,
at least in this simple model. Further-
more, it has been suggested that differ-
ences between the two accounting ap-
proaches to current value accounting,
which were discussed, may be the result
of different capital maintenance concepts
which arise because of some disagreement
about the nature of the business enter-
prise. A measure of financial perfor-
mance similar to the proposals advanced
by Edwards and Bell was derived. How-
ever, a change in the capital maintenance
concept led to similarities with alterna-
tive accounting measures.

This preliminary exploration of the
concept of economic profit indicates that
its measurement is likely to be an easier
task in the assumed setting than attempt-
ing to measure economic income. Thus,
further research of the concept of eco-
nomic profit is likely to be a worthwhile
exercise. However, the value of this or
any measure of financial performance
will ultimately depend upon the useful-
ness of the measure in satisfying the in-
formation needs of user groups. In the
last resort, that is an empirical question
which must be researched. This paper
has presented some steps along the path
towards such research.

Copyright (c) 2000 Bell & Howell Information and Learning Company
Copyright (¢) American Accounting Association

draa.com



Scapens 463

APPENDIX
The Marginal Productivity Conditions for Maximization of Net Worth
The model of the firm used in this paper can be written as follows :

- 2 R

Maximize W = j;o Tty (A1)
Subject to:

R;=p;0; — wiL; — b;X; — q;l(n); — al(m);, (A2)
Q; = F[L;, X, K(n);, K(m);, S}, S(x);] (A3)
Qj - Qj = s)+1 - Sp (A~4)
)—(j = X;=8(X)j41 — S(); (A5)
K(m);+y — K(m); = I(m); — D(m)K(m),, (A.6)
K(n);+y — K(n); = I(n); — D(M)K(n);. (A7)

It is assumed that all receipts and payments occur at the end of the period in which they
arise. Equation (A.1) can be expanded in the following way:

Rl + R2 oo -1 + RI N
L+n (@+r? A+t (Q+ry

Two terms from the expansion can be selected, say R;_, and R;, and if we multiply
through by (1+r) we find that:

Wl+ry=-+(1+nR-, + R+ (A9)

Equations (A.2) through (A.7) can be used to replace the terms in R in this expression,
for instance:

R; = p;F[L;, X}, K(n);, K(m), 3, S(x);] ~ p[Sj+1 — S;] = il

- b[X; + S();+1 — S(x);] — q,[K();+, — K(n); + D(M)K(n);]

— a[K(m);+; — K(m); + D(m)K(m),]. (A.10)
Using this expression we can substitute for both R;_; and R; in equation (A.9). Thus:
WA +rY =+ (1 +D{p- 1 F[Lj- 1, Xj- 1. K(n);- 1, K(m);_y, Si—18(¥)-1]

= Py-a[S) = Sj-1] = wimaLyoy = by [Xjoy + S(); — S09)-4]

- qj-1[K(m); = K();-y + DK ();-,]— a[K(m); — K(m);,

+ D(m)K(m)j-l]}

+ piF[Ly, X, K@) K(m);, S5 S(0);] = pi[ 8541 = 8] = willy

= b[X; + S(x);+1 — S(x);] = q,[Kn)jsy — K(n); + DK (n);]

—a[K(m);+, — K(m); + D(m)K(m);] + - (A.11)
To maximize this expression the partial derivatives with respect to each of the opera-

tional variables must be set equal to zero; thus, we shall take partial derivatives with
respect to Lj, X, K(n);, K(m);, S; and S(x);. It can be seen by inspection that only the

(A8)

W=R0+
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part of the expansion given in equation (A.11) will contain these terms, Consider first
the labor input variable, L;.

oWl +ry  0OF

i.e., the marginal product of labor can be expressed as:
OF w;
-51—:} = —I;: (A.13)
and the value of the marginal product of labor, which can be called ¢/,
oF ;
Pi——=W; =} (A.14)
J 6 Lj J J

(This is shown as equation (8) in the paper). The marginal product is multiplied by the
selling price of output because the firm is assumed to be a price-taker and cannot by its
own action influence the market price of its output.

The value of the marginal product of the raw material input, c{ is similarly deter-
mined, thus:

oF o
Pj(—ayj—b- =Cj (A.15)

(Equation nine in the paper.)

The calculation of the marginal product of non-monetary capital assets is only
slightly more complex. Taking the partial derivative of equation (A.11) with respect
to K(n);, it follows that:

oW(l + ry oF
—_—— T — * P § ——— s — .D = . A.
6K(n)j (1 + ,)q} 1 + p] aK(n)J + qj qj (n) O ( 16)
The marginal product of non-monetary capital can be determined by a rearrangement
of this expression:
oF 1
KM, p—j{(l + 1g;-1 — qj[1 — D()]} (A.17)

The value of the marginal products of non-monetary capital service, ¢ (Equation (10)
in the paper) is given as:
OF
PigK (),

The values of the marginal products of the remaining operational variables are de-
termined in the same way. Hence,

= (1 + r)g;-y — qj[1 = D] =}’ (A.18)

oF . i
pjm =(1+ra - a[l - Dm)] = ¢ (A19)
oF
pfﬁ =(l+rpj-1 —p;=¢j (A.20)
Jj
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oF
Pigs(x),

(These terms are given in equations (11) through (13) in the paper.)

= (1 +nbj-y —bj=cf (A21)

Numerical Illustration

The nature of the wealth maximization problem can be illustrated by means of a
numerical example in which the figures have been kept as simple as possible. It is as-
sumed that no inventories are maintained and no monetary assets are required. The
non-monetary capital assets needed for the first period’s operations must be acquired
prior to the commencement of the period. Accordingly, an outlay of goK, will be
deemed to have occurred at time 0. (The n notation used earlier to distinguish non-
monetary from monetary capital assets will be dropped for the purpose of this illustra-
tion). In this simplified model the wealth of the business can be expressed as follows:

PlQl—Wle—‘ll(Kz‘K1+DK1)+P2Q2"W2L2—‘12(K3—K2+DK2)
(1+7r) (1+r)?
PaQs—WsLazlqi(:)(;"Ka'*‘DKs)_*_ (A22)

For purposes of this model the L;’s and K’s represent the choice variables. The price
variables are given exogenously and set out in Table 3.

W= —q0K1+

+

TABLE 3
PRICE VARIABLES

j =0 1 2 3
$ M 3 $
Pj 10 14 12
w; 5 5 6
q; 90.91 100 100 120

The money rate of time discount, r, will be assumed to be 10 percent per period and
the rate of depreciation 25 percent. A very simple production function of the form
0,=10L;*+10K * will be assumed."®

The objective of the business may now be expressed as follows:
10(10L,*+ 10K ,*)— 5L, - 100(K, - K, +.25K )

1.1

14(10L,* + 10K ,¥)— 5L, — 100(K ; — K, +.25K ;)

+ )
(1.1)

12(10L, + 10K ,¥)— 6Ly — 120(K, — K3 +.25K3)

+ T +oe

Maximize W =—-9091K, +

16 This very simple and probably unrealistic production function has been used to simplify presentation. However,
any production functions which meets the criteria set out in this paper could be used.
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This decision problem can be solved sequentially by examining each of the choice
variables in turn. Starting with period 1, the optimal values for L, and K, can be se-
lected by the procedure outlined above.

W o
5, = MO0 = 5 =0,
ie,L,*=10 and L, =100
W _ 9091 + 1.1 450K, ~* + 100 — 25) = 0
K,

ie,K,*=2 and K, =4

Thus, in period 1, 100 units of labor and 4 units of non-monetary capital assets should
be used. This will yield an output (and sales) of 10(100* +4*)=120 units and a sales
revenue of $10 x 120=$1200.

The output for period 2 can be computed as follows:

W o
i 117%(70L,"* - 5) =0,
ie,L*=14 and L,=19%
(?TW = —(L.1)71100 + 1.17%70K,~* + 100 — 25) = 0,
2

i.e., Kzf =2 and K2 =4

These 196 units of labor and 4 units of capital will yield an output of 10(196* +4%)=160
units and sales revenue of 160 x $14 =$2240.

The labor and capital for Period 3 can be similarly determined to be 100 units and
9 units respectively. This represents output of 130 units and sales revenue of $1560.
The model could be continued into future periods and the production plans determined
for each and every period.

The Marginal Productivity Conditions for Maximization of Profit
The definition of profit, P;, was given in the text of this paper by equation 15 as:

P;j=p;0;~wiL;~b;X;—{(1+1)g;-, —q,[1 - D(]}K (n);
—{(1+na—a[1-Dm)]}K(m);— {(L+7)p;- 1~ p;}S;— {(1 +7)b;- 1 ~b;}S(x); (A.24)

To maximize profit the partial derivatives with respect to each operational variable
must be set equal to zero. But the maximization is constrained by the production func-
tion ; thus, the maximization problem must be written:

Maximize P;=p,F[L;, X;, K(n);, K(m);, S, S(x);] —w;L;—b;X;
—{(1+7)g;- 1 —q;[1 - DW)]}K (n);— {(1+ a—a[ 1 - D(m)]} K (m);
—{(14)pj- 1 —pS;— {(1+ Db~ —b,}S(x);. (A25)
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The first order conditions for the maximization of this problem are identical to those
derived from the earlier wealth maximization problem. For instance, taking derivatives
with respect to L;:

P, OF
aL,~ ML, "=
oF _w
ie,— A27
6Lj p; (A.27)

This is identical to the marginal product of labor derived earlier in equation (A.13).
Similarly, taking derivatives with respect to K(n);:

61?():1)1 =P 61(?(;)1 —{t+ngj-1 - g1 - D]} = 0 (A28)
ie., aﬁf) = plj {1+ ngj-y — qj[1 - D]} (A29)

This is identical to equation (A.17). The remaining first order conditions can be de-
termined by taking partial derivatives with respect to each of the other operational
variables and these can be seen to be identical to the corresponding conditions derived
from the wealth maximization problem.

The numerical example presented above can be extended to illustrate the relation-
ship between the wealth maximization and profit maximization models. The rear-
ranged equation for economic profit (equation (16) in the text of this paper) will be
used here, but in a simplified form containing only the variables needed for the example.

Thus, economic profit will be defined as:
P;=p;Q; —wil;— q;DK; — rq;,K; + (q; — 9;-1)K; (A.30)

Now taking the objective of the business to be the maximization of economic profit
in each period, the production plans can be derived as follows:
Period 1:

P, = 10(10L,* + 10K,*) — 5L, — 100(25)K, — (.1)90.91K, + (100 — 90.91)K,,
which simplifies to

P, = 100(L,* + K,*) - 5L, — 25K,

Now,
6Pl
6L1 =50L,"*-5-0
ie, L*=10 and Ll 100
c'?Pl - 3
6Kl =50K,"'-25=0

ie,K,;*=2 and K,=4
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This solution is identical to the production plan determined from the wealth maximiza-
tion model above.
Period 2:

P, = 14(10L,* + 10K,*) — 5L, — 100(.25)K, — (.1)100K, + (100 — 100)K,
which simplifies to

P, = 140(L,* + K,*) — 5L, — 35K,

Now,
oP, -3 _
3L =0l ~5=0
ie, L, =14 and L,=196
0P, - _
ok = 0Kt - 35 =0,

i.e., KZ% b 2 and Kz = 4

Once again, this production plan is identical to the plan derived earlier.

Period 3:

The same approach can be adopted in this period and a plan of 100 units of labor and
9 units of capital (as derived from the wealth maximization model) will be obtained.

The above example illustrates that in the circumstances of the model used in this
paper, wealth maximizing production decisions can be obtained from a policy of
maximizing economic profit in each period.
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