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Abstract

A current debate among accountants focuses on the amount of information collected by
traditional cost accounting systems. Critics have said that these systems are inadequate
because they provide insufficient detail for optimal decision making and have proposed

the adoption of more elaborate cost systems.

This paper analyzes cost accounting

systems from a cost-benefit perspective and find that in some circumstances traditional
methods with their aggregated level of detail are economically optimal.

Information As a Costly Investment Good

Economists have long recognized that the
acquisition of information is a costly activity. In
the early 1960s a body of literature emerged which
pointed out that investment in information is
subject to the same rules as investment in physical
assets (Stigler, 1961; Schultz, 1962). The optimal
level of information exists when the marginal cost
of additional information is exactly equal to its
marginal benefit. One implication of information
theory is that the optimal amount of information
may be less than perfect information.

Accountants also have recognized that infor-
mation is a costly asset and have questioned the
necessity of acquiring additional information.
Many research studies have focused on the a-
mount and impact of incremental information
contained in new types of required accounting
data. For example, FASB #33, requiring the
disclosure of supplemental current cost data,
stimulated several investigations into the value of
this additional information (Bernard and Ruland,
1987; Shriver, 1987).

A current debate among accountants focuses on
the amount of information collected by traditional
cost accounting systems. Critics have said that
these systems are inadequate because they provide
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insufficient detail for optimal decision making
(Kaplan, 1986). The major thrust of the contro-
versy is that traditional methods of cost accounting
have relied on aggregated cost data rather than on
specific traceable costs. These averaging methods
provide imperfect or incomplete data about the
cost of an individual product. Kaplan reports that
some firms are now reporting difficulty in making
pricing decisions due to increasingly obscure cost
estimates; he recommends that firms invest in
more elaborate cost systems (Kaplan, 1986).
Consultants have reported the installation of such
systems but usually these systems were separate
and supplemental to the existing cost accounting
systems (Brimson, 1987; Frescoln, 1987).

Others have defended traditional cost accoun-
ting systems as being economically rational.
Horngren (1984 and 1987) has suggested that cost
accounting systems must be viewed within the
perspective of the costly information model. "The
cost-benefit theme is the foundation for judging
whether cost accounting systems should be re-
vised." (Horngren, 1984, p. 12). He demonstrates
that in some cases incomplete data may be the
optimal level of investment in information. For
example, when a new product is introduced with a
high contribution margin, the firm attempts to sell
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all that it can produce. Since cost is irrelevant to
the pricing decision, advanced cost accounting
systems will have limited value over traditional
systems.

Following Horngren’s suggestion, this paper
analyzes the debate over the usefulness of tradi-
tional cost accounting systems within the frame-
work of the theory of information as an in-
vestment good and provides projections for when
benefits will be derived from acquiring additional
cost information. Using these projections we can
identify the conditions under which the more
limited data of traditional cost accounting techni-
ques, either job order or process, are as useful for
decision making as the more costly, more detailed
data collection techniques. The emphasis is on
the analysis of the benefit side of the cost-benefit
equation. Costs of implementing a new accoun-
ting system are assumed to be constant regardless
of the benefit. Of course, recent changes in the
information supply curve which may be decreasing
the cost of acquiring information are also impor-
tant but will not be considered at this time.

Benefits of Investment in Information

The impact on the firm from acquiring addi-
tional cost information depends on two factors: (1)
the extent to which product costs are distorted by
current averaging methods; and (2) the degree to
which pricing decisions are based on product costs.
The effects of relying on average information
when specific information is either not available or
perceived to be too costly have been investigated
by other authors under a variety of conditions. A
study on statistical discrimination (the use of
group averages to estimate an individual’s produc-
tivity) indicates that the use of average infor-
mation causes distortions in labor market behavior
(Schwab, 1986). The use of group information
discourages able or more productive workers.
Shriver (1987) empirically measured the error
associated with using a single average price level
index instead of several more specific, less ag-
gregated indices and found that the errors lead to
an overstatement of product cost. Extending
these results to product costing would suggest that
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the use of current averaging methods would lead
to overestimation of cost for the most efficient
products.

The benefit of improved cost data rests pri-
marily on whether the firm utilizes the data in
pricing decisions. The optimal or profit maxi-
mizing price is obtained by equating marginal
revenue to marginal cost. In practice, firms utilize
many different pricing schemes such as cost-plus
pricing, competition-based, and consumer-based
pricing. The differences in these strategies de-
pends on the priority the firm attaches to the
internal cost environment and the external de-
mand environment. The two polar cases of price
strategies are cost-plus pricing with variable cost as
the base and consumer-based pricing which relies
primarily on the external demand factors.

If traditional cost accounting methods do pro-
duce cost data with a systematic error and if these
misleading cost figures are used in the price
setting process, there will be an incentive to invest
resources in a system to increase data collection.
However, if either of these conditions is missing,
there may be no economic incentive to expand
existing data collection systems.

The Model

We propose to focus on the benefit or value of
cost data to a firm. We assume that the expen-
diture necessary to acquire additional information
is fixed and equal to S. The value of data is
expressed as a function of information. In turn,
the amount of information is expressed as a
function of the level of data or detailed facts
known about product cost.

1)

The value (V) depends on both the relationship
between data and information as well as on the
extent to which the information will be used in
decision making. A distinction is made between
the concept of information and details of data;
information is complete and correct whereas

Value(data) = V[Information(data)]
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details of data are disorganized facts which may be
incorrect or incomplete.

We hypothesize that the partial derivative of the
value (V) of data is non-decreasing with regard to
data.
(2)  Value’(data) > 0 for all values of data,
data > 0.

Kaplan’s assertion of the need for investment in
more elaborate cost systems implicitly assumes that
the value of the data function is monotonically
increasing everywhere;

3) Value’(data) > 0 for all values of data,
data > 0, and
4 Value’(data) > S.

This paper explores two possibilities; (1) that
the value of additional data may be zero in which
case Value’(data) would never exceed S, and (2)
that under some conditions Value’(data) is less
than S. We attempt to explore the classes of
conditions under which either of these cases might
be true.

We begin by considering the derivative of
equation (3):
5) dv= dv*d
dD dI dD

The value of the derivative measures the marginal
benefit of acquiring additional data. The first part
of the derivative, dV/dl, measures the gain in
value to the firm from an increase in cost infor-
mation whereas the second part, dI/dD, represents
the change in informational content associated
with an increase in the amount of cost data.

The value of the total derivative, dV/dD, de-
pends on the values of the individual derivatives.
If both derivatives are positive then it will be true
that the value of data is a monotonically increasing
function of the amount of data. Hence, more
detail is always beneficial but may or may not be
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greater than S, the marginal cost of implementing
an advanced system. However, if there are cases
in which either differential is zero, then there are
conditions under which the marginal value of
additional data is zero. We investigate the pos-
sibility that either of these differentials could be
zero.

Informational Content of Additional Data

The derivative dI/dD represents the relationship
between additional data and additional informa-
tion. As has been discussed before, a distinction
can be made between information which is com-
plete and correct and data which may be in-
complete and therefore inaccurate. If additional
data leads to an increase in either completeness or
accuracy, then the amount of information has
been increased. If additional data does not in-
crease completeness or accuracy, then the amount
of information has not been increased.

To show whether additional data increases
accuracy, we first must investigate the impact of
relying on approximate group data to determine if
the use of group averages could cause firms to
misallocate their own resources. We consider
whether there is a systematic error in average cost
data due to its incompleteness. If averaging cost
data is incomplete, then there will be a potential
gain in information associated with increasing the
amount of data.

Conceptually, the error associated with relying
on aggregated cost data represents the difference
between the group average per unit cost, C(Aver-
age) and the true but unknown specific product
cost C(Detail). This difference which is a measure
of the missing information may be expressed as:

(6)

This error E represents an opportunity for a
multi-product firm to improve its information by
collecting additional data to make the information
complete. It should be observed that this error
can occur only in a multi-product firm; specialty

E = C(Average) - C(Detail).
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firms do not have this problem because they
produce only one good.

To demonstrate the possible magnitude of the
error, consider two distinctly separate economies.
In both economies several products are manufac-
tured and sold in competitive markets. The
economies differ only in the structure of the firms.
In one economy there are several multi-product
firms. In the other there are many specialty firms
each producing only one good. The multi-product
firm economy produces the same products as the
combined specialty firms’ economy. Demand for
products is assumed to be the same in both mar-
kets.

Consider one firm in the multi-product economy
and its counterpart specialty firms from the other
economy. For simplicity we limit the products to
two good, i and j. The individual firms in the
specialty economy produce either i or j and the
unit cost for each product is given as either C(i)
or C(j). As each firm produces only one product,
these firms know the true unit cost. In contrast,

_because of some joint activities the multi-product

firm cannot costlessly identify its individual pro-
duct costs; in lieu of this perfect information it
substitutes the estimates, C*(i) and C*(j). The
multi-product firm uses these estimated costs for
decision making purposes.

To simplify the discussion, the argument has
been framed generically in terms of a single
all-inclusive production cost. In fact, some cate-
gories of cost are more easily identifiable by
product than others; and in most cases some costs
are traceable to individual products while other
costs, usually aggregated as overhead, are not.
The argument remains the same whether all of the
cost is untraceable directly to the product or only
part. The magnitude of the distortion will depend
on the extent to which the average cost includes
untraceable expenses of production.

With traditional cost accounting methods the
estimated costs of the multi-product firm, C"(i)
and C’(j), are averages based on a linear com-
bination of the true costs weighted by the product
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mix percentages. Both job order and process
costing allocate the untraceable joint cost to
product cost on the basis of some proxy. Job
order most frequently relies on direct labor hours
whereas process costing uses equivalent units of
completed product. For ease of exposition this
analysis considers the simplest case in which all
products are assigned an equal amount of over-
head burden. This may be interpreted as repre-
senting a job order system in which all products
have the same direct labor input or a process cost
environment with a single overhead rate.

Let the quantity sold be represented by Q(i)
and Q(j), so that a multi-product firm’s product
cost can be expressed as:

_[COHIRMI+CHNM)]
Q@) + QG)

(7 C*D) = C*0)

The error in the average cost estimate used by
the multi-product firm is the difference between
the cost estimate, C*(i) and the true cost C(i).
Substituting equation (7) into (6) and simplifying
the result yields:
®  E[C*(D] = C*(1)-C3)

= [CH)-CO)] X AQGVQM) +Q()1}

Similarly, the error in the multi-product firm’s
estimate of the cost of product j may be written:

) E[C*O)] = C*()-CO)
= [CH)-CH] X { QiQD+QG)]}

A review of equations 8 and 9 allows some initial
analysis of the potential error from relying on
averages. Three implications can be inferred.

IMPLICATION A: The magnitude of the error
from relying on average data is positively related
to the difference between the true cost functions
for the two products, [C(j) - C(i)]. Hence, the
potential gain from improving the data collection
system is the greatest for two products with very
different cost functions.
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In the polar case of homogeneity with regard to
cost functions, C(i) would be the same as C(j) and
the difference between them zero. In this special
case, the aggregated data of traditional cost ac-
counting systems would be just as useful as specific
data since the error in both C*(i) and C*(j) would
be zero. There would be no marginal benefit
associated with improving the information to
justify further investment.

This distinction between products with homo-
geneous and heterogeneous cost functions exists in
a primitive way in cost accounting. The criterion
for choosing between process costing and job
order costing is the heterogeneity of the products.
When product characteristics are different, job
order is preferred. In contrast, when the products
are homogeneous, process costing is recom-
mended. If homogeneous products have homo-
geneous cost functions, then it might be predicted
that in industries using process costing there would
be relative contentment with traditional cost
accounting techniques because dI/dD = 0. If
heterogeneous products are more likely to have
heterogeneous cost functions, then it might be
predicted that industries using job order costing
would more likely exhibit dissatisfaction with
traditional cost accounting techniques.

IMPLICATION B: The sign of the error in
C*(i) will be opposite to the sign of the error in
C*(j). In this two product situation, the use of
average costs in place of exact costs results in an
underestimation of one product’s costs and an
overestimation of the other product’s costs. The
analysis can be expanded to a general case of a
multi-product firm producing two classes of pro-
ducts. One group of goods’ costs will be underes-
timated while other product’s costs will be overes-
timated.

IMPLICATION C: The magnitude of the error
in C*(i) or C*(j) will be influenced by the product
mix. The size of the error in C*(i) is inversely
related to quantity of product i that is produced.
As more of a good is produced the size of the
error in unit cost decreases. When costs are
misallocated between groups of products, the

smallest group of products bears the largest per
unit impact of the error.

The three implications show that the use of
average costs instead of exact costs by a firm
producing multiple products will result in errors in
cost estimates as long as the production processes
differ among the goods. Under these conditions
dI/dD > 0 and the magnitude of dI/dD is directly
proportional to the degree of product cost diver-

sity.

The Influence of Cost Information on Pricing
Decisions

Next we consider the sign of dV/dI to determine
the value of information to a firm. Under what
conditions is the differential likely to be positive
and under what conditions, if any, is the value
likely to be zero. Horngren [1984] has pointed
out that in some circumstances firms do not use or
are little affected by the product cost data when
making decisions. Hence, imperfect data has no
direct effect on optimality or profitability and
reducing the error will be of no benefit to the
firm.

As previously stated the price setting decision of
most business firms are dependent on two factors:
(a) product cost data (or the internally derived
manufacturing data), and (b) demand (or the
external environmental factors such as consumers’
tastes and preference, income, and industrial
competition). The value of additional cost infor-
mation depends on the firm’s pricing strategy.
Only companies which use cost-plus pricing (or
some variant) will benefit from reducing the error
in product cost data. Firms that use reactive,
follow-the-leader or demand based strategies will

_ not benefit because costs have no impact on price

and hence, dV/dI = 0.

To demonstrate the extent and effect of imper-
fect cost information on decision making of firms
utilizing cost-based pricing schemes, we will con-
sider the same two economy model as before.
Multi-product firms which use a pricing strategy
based on their internal cost data may set prices
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which are non-profit maximizing. The specialty firms do not have this problem because they know the
exact cost. The selling prices in each market can be summarized in the following equations:

Product i
(10)  multi-product: P*(i) = C*(i) + m[e(i)]
(11)  specialty: P(i) = C(i) + mle(i)]

where m(e) is the mark-up percent which is a
function of the elasticity (¢) of demand for the
product. Since consumer demand is assumed to
be the same in both economies, the optimal
mark-up percent would be the same for both
firms. Errors in pricing [P*(i) - P(i) and P*(j) -
P(j)] arise solely from errors in estimated costs.

If the multi-product firm overestimates the cost
of i, then its market price, P’ (i) will be higher than
the market price of i offered by the specialty firm,
P(i). Moreover, because the cost of j has been
correspondingly underestimated, its market price,
P*(j) will be lower than the market price of the
specialty firm, P(j). Sales of i will be lower and
sales of j will be higher than the optimal profit
maximizing amounts.

These pricing errors can also have an effect on
total profitability if the firm uses individual pro-
duct profit analysis as a decision criteria about the
firm’s product mix. An underestimate of a pro-
duct’s cost means an overestimate of its contri-
bution margin for a given price. A decision to
increase its sales volume based on an over-
estimated contribution margin could lead to
unexpected and unpleasant surprise when net
income is calculated at the end of the period.

The value of dV/dI is then dependent on the
extent of utilization of cost in the decision making
process. The greater the reliance on cost infor-
mation, the more valuable information becomes to
a firm and the more likely dV/dI > S.
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P*(j) = C*(j) + mle()]
P() = CG) + mleG)]

Summary

This paper has viewed cost accounting systems
through the lens of a cost-benefit perspective and
found that in some circumstances traditional
methods with their aggregated level of detail are
economically optimal. Kaplan’s call for greater
detail in cost accounting systems is relevant only
for some firms. Under certain conditions, the
optimal level of investment in information for
decision making may be aggregated and allocated
(i.e., imperfect) data.

This paper outlined some conditions under
which imperfect information may be economically
optimal. When the first derivative of the value
function is zero, acquiring additional cost data has
no value to the firm. This condition is true when:
(a) production processes and cost functions are
homogeneous, and (b) management of the firm
uses demand-based pricing schemes exclusively.

In all other cases the marginal benefits from
increased data collection are positive. However,
the marginal benefits will be small whenever: (a)
there is little diversity among production proces-
ses, and (b) there is only a small reliance on the
internal cost environment when pricing decisions
are made. In such cases the anticipated marginal
benefits would most likely be less than S (the cost
of implementing such systems), and the optimal
decision would be to not invest in detailed cost
accounting systems.
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