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MANUFACTURING COST SYSTEM
IN COMPUTERIZATIONAL SOCIETY

Susumu Sato*

ABSTRACT

As industrial society is being replaced by computerizational society, cost
accounting is now faced with the need of a radical reform. The trinary cost
system for industrial society has lost its usefulness at automated factories.
This paper discussed the way to reconstruct cost system for automated facto-
ries, a subject which has increased in importance in recent years. The writer
proposes the quaternary cost system. The following points are the essential
of the quaternary cost system designed to suit automated factories:

1) classifying the cost elements by transaction form into “material cost,”
ymg Y )
“equipment cost,” “labor cost,” and “expenses.”

(2) dividing equipment cost into “equipment maintenance cost” and “equip-
ment working cost.”

(3) calculating the cost of productive equipments based on the operating hours
spent for products as “direct equipment cost.”

4) computing direct equipment cost and direct labor cost as “direct conversion
p
cost”, and dividing it into “set-up cost” and “substantial conversion cost.”

(5) costing as “direct inner-expenses” the cost of sub-operating incurred by
products.

(6) grouping other costs into “indirect conversion cost” and “manufacturing
management cost.”

(7) finding out the “by-cost” and adding up it to the “major-cost.”

KEYWORDS

Quaternary Cost System, Equipment Cost, Equipment Maintenance Cost,
Equipment Working Cost, Set-up Cost, Substantial Conversion Cost, Direct
Conversion Cost, Direct Inner(composed)-Expenses, By-Cost
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Manufacturing Cost System in Computerizational Society

1. The Origin of the Trinary Cost System

Manufacturing cost system changes with the change in production environment because
the system itself reflects the actual situation of production activity. In the agricultural
society, product cost consisted of material cost and wages. With the transformation of
agricultural society into industrial society following the industrial revolution, machinery
which has become the vehicle of production, enters the cost of production and is regarded
as “overhead cost” in cost accounting. The result was the evolvement of the trinary cost
system which comprised direct material cost, direct wage and overhead cost. This system
gradually found acceptance by factories in England in the 1870s. Used as the means to
measure the cost involved in a mechanized process of production, the trinary cost system
includes the elaborate method of measuring the cost of maintenance and working of the
machine used in the production, particularly the steam cost and machine depreciation. In
short, the trinary cost system is a product of mechanization.

direct
indirect material cost’t———b manufacturing direct material cost
charge
over-
apportion cost
indirect labor cost }.——” head g P 4——-———¢l direct labor cost
of
cost
. direct )
indirect expenses product |l g¢—— direct expenses
charge

Figure 1: Cost Composition of Trinary Cost System

Figure 1 shows the cost compeosition in trinary cost system. Under the trinary cost
system, all the direct material cost, direct labor cost, and direct expenses enter the cost
of the products. On the other hand, all the indirect material cost, indirect labor cost, and
indirect expenses are grouped as “overhead cost” and are apportioned among the products
in accordance with proper bases. This method of measuring the manufacturing cost has
predominated in the industrial society for over a century.

2. Development of Industrial Society and Invalidity of Trinary
Cost System

With the emergence of the United States as the leading industrial power in the 20th cen-
tury, standard cost system became the norm for factories appeared under mass production
system and scientific management. '

At the same time, a significant change occurred in the substance of overhead cost. Mass
production and scientific management gave birth to flow conversion system which was rep-
resented by the Ford System. Flow conversion, however, rendered the meanning of overhead
cost ambiguous, from the standpoint of manufacturing cost system. In the first place, the
system clearly divided the laborers working in the factory into foremen and workers. This
gave rise to a new group of laborers who were distinguished from the other laborers and led
to the classification of cost connected with supervision as overhead cost. Secondly, by tak-
ing off indirect operation from direct workers, the flow conversion system created a group
of indirect workers whose cost was treated as overhead cost.
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As a result, the term “overhead cost” lost the original meaning of “machine cost” and
broadened its scope to include all manufacturing costs other than those of direct cost.
Overhead cost become a mixture of machine cost, sub-operation cost, and supervision cost,
thus making it difficult to find out an appropriate base for apportionment. The apportioned
amount of overhead cost and the actual situation of production become so unrelated to each
other that one could hardly trust the figures that calculated by cost accounting.

The indirect cause that has contributed to the invalidity of trinary cost system is the fact
it fails to provide an accurate measurement for overhead cost, because, under the system,
overhead cost has become so unrelated to the condition existing manufacturing activity. To
restore the validity of the trinary cost system, attempts have been made to rationalize the
overhead cost apportionment.

Most of the scholars concerned with the subject divide the overhead cost into several item
groups and apportion the cost among the groups by means of an appropriate application
base. In the United States, Henry R. Schwarzbach & Richard G. Vangermeersch proposes
“the 4th Cost of Manufacturing(1)” while Goerge J. Staubus suggests “Activity Costing(?,”
and Robin Cooper & Robert S. Kaplan considers “Activity-Based Costing(®)” as the proper
solution to the problem.

3. The Changing Production Environment and Its Impact on
Cost System

The decade of 1970s witnessed the transition from industrial society to computerizational
society. In the computerizational society, computers dominate every secter of society and
social activity is controlled by data processing at on-line and real-time of a network that
combines computers and communication devices. In the computerizational society, manu-
facturing activity is automated by the use of computers. The result is the creation of an
entirely automatic and no-laborer production system which is different from an extension
of the mechanized and labor saving system in the past.

With the change in the society and the production environment, it is almost impossible
to trace out the actual condition of production activity in a computerizational society by
means of the trinary cost system which had evolved as a tool for analyizing the manufac-
turing activity in industrial society. Hence, a new method of cost accounting is requested
to be developed in order to meet the needs of the new society and the new production
environment. :

To understand the structure of the new manufacturing cost system which is to be created
to cope with the production environment in the computerizational society, one needs to
know the characteristic features of the new production environment, the automated facto-
ries, which are outlined below:

(1) production is carried out under automation and without direct laborer.
(2) automation of production requires large amount of investment.

(3) management and maintenance of equipments require many personnel, time, and ex-
penditure.

(1) See Schwarzbach and Vangermeerch (2], pp. 24-29
() See Staubus [3].
(3)  See Cooper and Kaplan [1], pp. 20-26.
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(4) the soft-ware technology related to automatic conversion and production manage-
ment necessitates the employment of a great number of personnel, and the time and
expenditure needed are enormous.

(5) to meet the diversification of the products and the contraction of their life cycle, it
is necessary to adopt a production system that is capable of manufacturing multiple
products with variable production volumes adjusted to market demand.

4. The Essential Points of a Reconstruction of the Cost System

In view of the above-mentioned characteristic features of automated factories, a recon-
struction of the cost system designed to suit automated manufacturing would have to take
into account the following points.

(1) classifying the cost elements by transaction form into material cost, equipment cost,
labor cost, and expenses, which, until recently, have been classifyed into material cost,
labor cost, and expenses. By so doing, equipment cost can be easily recognized as
part of cost composite.

(2) dividing equipment cost into equipment maintenance cost and equipment working
cost. This makes it possible to distinguish all the expenditure incurred in the owner-
ship, maintenance, and working of the equipment from each other. So far, academic
researchers have generally defined equipment cost as the cost that covers only the
ownership and maintenance of equipment.

(3) costing the cost of productive equipment based on the operating hours spent for
each products as direct equipment cost. Such cost have generally been treated as
overhead cost, regardless of whether or not the equipment grasps the hours spent
for the products. In order to avoid this irrationality it is necessary to examine the
concepts of direct cost and indirect cost. This makes it poss1ble to measure the amount
of direct equipment cost for each products.

(4) dividing direct conversion cost into set-up cost and substantial conversion cost. So far
the prevailing practice is not to divide direct conversion cost into the two components
or to treat set-up cost as an overhead cost. This method enables us to find out the
substantial conversion cost for each products, as well as to measure the cost efficiency
of production carried out under the production system of multiple products with
variable production volume.

(5) costing the sub-operations and services that grasps the quantity consumed for each
products as direct inner-expenses. Generally, these expenses have been treated as
overhead cost. Proposed method makes it possible to find out the amount spent as
direct cost for the design, inspection, etc. of products.

(6) dividing indirect cost into indirect conversion cost and manufacturing management
cost. At present, all the indirect costs are treated as overhead cost. This method
enables us to rationalize the apportionment of indirect cost as well as to have a better
understanding of manufacturing management cost.

(7) finding out the by-cost and adding up it properly to the major-cost. This method
distinguishes all kinds of by-cost, including by-cost of material, by-cost of labor, by-
cost, of conversion by outer-manufacturers, and by-cost of equipment. It also facilitates
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the rationality of calculation of overhead cost. Presently, only a small number of by-
cost, such as by-cost of material is categorized.

5. Four Cost Elements Classification by Transaction Form

By classifying cost elements into three elements based on their form of transaction, the
traditional cost accounting has overlooked the significance of equipment cost. But as au-
tomation becomes the dominant form of production in the computerizational society, it is
natural to recognize equipment cost as a cost element in place of labor cost. Table 1 shows
how the system of four cost elements by transaction form differs from the traditional three
elements system. The items of cost in the table are merely used as examples for illustration.

Table 1: Cost Classification by Transaction Form

trinary
cost system

cost item

quaternary
cost system

material
cost

staple materials cost.
purchased parts cost.
subsidiary materil cost.
material management cost.

material
cost

oil and fuel cost.

cosumable tools and implements cost.
cosumable parts cost.

lubrication and grease cost.

expenses

energy cost.

repair cost.

cuterly grinding cost.
insurance premium

rent of equipments.

tax and due on equipments
depreciation cost
preservation cost

equipment management cost

equipment
cost

communication cost
travelling and traffic cost
stationery cost
light,heat,and water cost
miscellaneous expenses

expenses

expenditurs to welfare facilities
welfare expenses

new laborers invitation cost
training and educational cost
labor management cost

labor
cost

legal welfare expenses

reserves for pension and retirement
allowances

wage

salary

bonuses and allowanccs

labor
cost
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6. Equipment Maintenance Cost and Equipment Working Cost

The term “equipment cost” refers to the cost involved in the ownership, maintenance,
and working of the equipment, in addition to its depreciation. It is divided into two groups
of cost: equipment maintenance cost and equipment working cost.

Equipment maintenance cost consists of owning the equipment and the cost of keeping the
equipment in such a condition that it is always ready for use. They include depreciation
cost, tax and insurance on the equipment, overhaul cost, repair cost, preservation and
protection cost, and others.

Equipment working cost includes the cost of operating the equipment. It comprises
steam cost, energy cost, oil and fuel cost, lubrication and grease, consumable tools cost,
and cutlery grinding cost. Equipment maintenance cost is essentialy a capacity cost and
could be grouped as fixed cost. On the other hand, equipment working cost is an activity
cost and is classifiable as variable cost. Accordingly, the division of cost into maintenance
cost and working cost makes it easier to differentiate fixed cost from variable cost and
enables us to provide useful information relating to cost behaviour that could be used for
decision making and evaluation of performance.

Moreover, such a cost division is one of the pillars of the quaternary cost system. It serves
as the basis for calculating the direct conversion cost which reflects the actual condition of
manufacturing activity—the set-up cost, substantial conversion cost, and the cost efficiency.

7. Direct Equipment Cost and Indirect Equipment Cost

Direct productive equipments are the machinery and equipments that are directly used
to provide products with effective quality and form. The direct equipment cost, which is
part of the direct productive equipment cost, is the cost relating to the number of hours in
which the direct productive equipment is directly used for the processing of products.

The basic principle of manufacturing cost system for an automated factory is to directly
charge to the products the direct equipment cost for any time consumption contained in
the direct productive equipment cost which is closely connected with the manufacturing
process. Figure 2 shows the way how they are inter-related.

cost of direct

————Jp  direct equipment cost

conversion time

direct productive

equipment cost

cost of

idle time

cost of indirect

P indirect equipment cost

activity time
indirect productive

equipment cost -

cost of

idle time

Figure 2: Relations Between Direct Productive Equipment Cost and Direct
Equipment Cost

10
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8. Calculating of Direct Conversion Cost

1. Processing Method and Composition of Conversion Cost

As noted above, dual costing is used for calculating the product cost in agricultural soci-
ety, while trinary costing is introduced in industrial society to serve the same purpose. In
computerizational society, quaternary costing is elaborated for calculating the manufactur-
ing cost. :

The composition of direct conversion cost in these three types of society are as shown in
Table 2.

Table 2: Component of Conversion Cost

age conversion component of
method conversion cost
agricaltural society | by manual labor labor cost
industrial society by machinery labor cost and
and manual labor | machine cost
computerizational
society by automation equipment cost

In agricultural society, processing is carried out manually, and conversion cost consisted
only of labor cost. The cost of tools and instruments is not significant. In industrial society,
machines are used for processing, and conversion cost is composed of two elements, that is,
labor cost (wages) and equipment cost (machine cost). The trinary cost system that had
developed in England called this equipment cost “overhead cost.” But the term “overhead
cost” gradually lost its original meaning of machine cost, and has come to denote “all
manufacturing cost other than direct cost,” that is, “indirect cost.”

In computerizational society, processing is totally automated by the use of computers,
and manufacturing processing is carried out without the use of human labor. Thus, conver-
sion cost consists only of equipment cost. This is why quaternary costing, which includes
equipment cost as a new cost element, is indispensable to manufacturing cost system in
computerizational society. In this society, production environment has been so changed
that the vague term and concept of “overhead cost” can no longer deal with manufacturing
cost.

2. Set-up Cost and Substantial Conversion Cost

Automated manufacturing in computerizational society is characterized by multiple prod-
ucts with variable production volume. Thus, set-up cost and substantial conversion cost
should be computed separately to obtain direct conversion cost.

In the factory of the multiple products with variable production volume, set-up changes
frequently, and the way to carry out an efficient change in set-up poses an important problem
in terms of both time and cost.

In principle, set-up cost is the cost of preparing the equipment for operation and the cost
of clean-up, after its use, in the production of certain quantity of products. As a means to
increase the efficiency in changing the set-up, the set-up process is sometimes divided into
two parts: outer set-up and inner set-up.

11
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Outer set-up is the preparatory work carried out while the set-up of the equipment to be
changed is used to process other kind of products.

Inner set-up the work of changing the set-up while the operation of the equipment is
suspended.

Outer set-up is usually carried out manually by set-up workers. Because of this, outer
set-up cost is calculated by multiplying the time spent for outer set-up work by labor
hour-rate.

Since inner set-up is performed directly by workers after the operation of the equipment
for set-up has been stopped, its cost is obtained by adding up the equipment maintenance
cost incurred during the suspension and the labor cost for working hours needed.

Figure 3 shows the formulas for calculating these costs.

outer
set-up nflg? gll?tlgs ~ labor __ labor
cost set-up hour-rate cost
— setup man hours
cost forinner > labort — labor
) our-rate
inner set-up cost
set-up
] cost machine-stop machine equipment
direct hours for  >< maintenance — maintenance
conversion inner set-up hour-rate cost
cost
machine machine  equipment
working > working — working
hours hour-rate cost
|| substant.lal machine machine equipment
conversion working >maintenance — maintenance
cost hours hour-rate cost
man hours
for substantial >< hOllE:It'{?;.te = lg(l:;)tr
conversion

Figure 3: Direct Conversion Costing

Substantial conversion cost is the cost involved in the number of times the machine or the
laborer repeats its operation in order to produce certain manufacturing units. It includes
not only main-operation time but by-operation time as well. In other words, substantial
conversion time is the time needed for the main-operation and by-opereation, which is
repeated again and again to provide satisfactory quality and form to the product, and for
a series of the by-operations directly related to the main-operation. Substantial conversion
cost is composed of three elements: labor cost, equipment working cost, and equipment
maintenance cost for the time spent for the substantial conversion. But in the case of
totally automated processing, the only cost involved is the equipment cost.

9. Expansion of Costing of Direct Expenses

In traditional cost system, direct expenses are composed mainly of those paid to outside
parties, such as conversion cost paid to outer-manufacturers and royalty.

But in manufacturing activities in computerizational society, with the increase in the
direct expense items paid to outside parties, direct expense items incurred internally as
composed cost increases rapidly.

As shown in Table 3, direct outer-expenses include cost of conversion by outer-
manufacturers, royalty, design fee, survey fee, inspection fee, removal charge, test and

12
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Table 3: Direct Expenses

conversion cost paid to outer-manufacturers
design fee
direct outer | survey fee
expenses inspection fee
test and analysis fee
removal fee
data processing fee
royalty
other items paid to outer
design (dep.) cost
inspection (dep.) cost
experiment and analysis (dep.) cost
direct inner | trial manufacture cost
expenses modeling cost
spoilage cost
repair cost
materials handling cost
cutlery grinding cost
other items composed by inner

analysis charge, data processing charge, and others. Direct inner(composed)- expense items
incurred internally as composed cost include design cost, inspection cost, trial manufacture
cost, modeling cost, spoilage cost, repair cost, materials handling cost, and others. There
are two methods of calculating the expenses internally composed: one of them is to provide
composed expense accounts by purpose and the other is to provide subsidiary departments
and sum up expenses for each department. In both methods, direct expenses must be ob-
tained directly on the basis of the volume of consumption for each product. For example,
to compute the cost of the design department as direct expense, it is necessary to calculate
the time spent for designing or the number of plans for each product.

Traditional cost system deals with the internal expenses mentioned above mostly as over-
head costs. But to grasp the actual condition of production and to ensure good management,
the best method of increasing the usefulness of cost information is the adoption of the job-
order cost system and the inclusion as direct expenses by products as many expenses as
possible.

10. Indirect Conversion Cost and Manufacturing Management
Cost ~

In the early years of the traditional trinary cost system, overhead cost consisted of machine
and tool cost. With the growth of industries, however, its content changed gradually. At
present, overhead cost means “all the manufacturing cost other than direct costs.” As a
result, it becomes impossible to grasp the actual condition of manufacturing activity by
cost, thus the need of improving the calculating method of overhead cost.

Despite effort made to improve the calculating method of overhead cost within the frame-
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work of the trinary cost system, we are still unable to overcome the limitations imposed by
the cost accounting used in industrial society. What we need today is not cost accounting
for industrial society but one for computerizational society. Thus, unless we devise new cost
system suited to computerizational society in the light of social changes that have taken
place, we will not be able to have a basic solution to the problem.

The quaternary cost system is a costing method suitable for the production environment
of computerizational society. In this system, all manufacturing costs other than direct costs
are grouped into two categories: indirect conversion cost and manufacturing management
cost. Thus, the concept and calculation of overhead cost are completely abandoned, as

Table 4: Break Down of Overhead Cost

cost treatment in quaternary cost system
direct equipment direct productive equipment cost
overhead direct cost that spent for products
cost in cost direct inner- costs of desing dep.,inspection
trinary expenses dep..etc.applied to products.
cost o indirect activity costs of light,heat,water,indirect
system indirect cost laborers and equipments.
cost manufacturing cost of production control,quality
management cost control,and shop management.
material costs of purchasing,receiving.
by-cost storage,etc.,of materials.
by-cost for cost of instructing purchasing.
by-cost conversion receiving,issuing.etc..for
by outer conversion by outer-manufacturers.
rabor cost of welfare,training,education,
by-cost new laborers invitation,etc.
equipment costs of overhaul,repair,preservation,
by-cost automating,etc.,of equipments

shown in Table 4.

Indirect conversion cost is the miscellaneous costs not applied directly to products, which
include the cost of lighting, air conditioning, water and sewer for factory, and that of
indirect manufacturing equipment and indirect workers (except for those applied directly
to products are direct inner-expenses).

Manufacturing management cost is also the miscellaneous costs not applied directly to
products, such as the costs of process control, work control, quality control, and other
factory management.

The application base of indirect conversion cost is generally related to the operating hours
of productive equipment (set-up time plus substantial conversion time) or working hours
of productive equipment (substantial conversion time), depending on the contents of the
cost. Manufacturing management cost, in order to cover the expenses incurred, should
use an application base that take into account cost chargebility (cost collectability). More
specifically, the application base should be direct conversion cost plus cost of conversion by
outer-manufacturers. This is because the higher direct conversion cost is, the greater will
be both the value added and the collectability of manufacturing management.

11. Flowchart of the Quaternary Cost System

Figure 4 shows the flowchart of the quaternary cost system, which we have discussed as
a method of manufacturing cost accounting suited to computerizational society.
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The figure shows the cost flow from left to right.
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Figure 4: Flowchart of the Quaternary Cost System

First, cost is classified according to its transaction form into four elements: material cost,
equipment cost, labor cost, and expenses. Each of these cost elements consists of major-cost
and by-cost. Equipment cost is sub-classfied into maintenance cost and working cost.

Next, cost is classified into direct and indirect costs according to its relation to products.
The former includes direct material cost, direct equipment cost, direct labor cost, and direct
expenses. Of these, direct equipment cost and direct labor cost are collectively called direct
conversion cost. To obtain direct conversion cost, set-up cost (outer and inner set-up cost)
and substantial conversion cost are separately calculated and summed up.

Direct inner-expenses include spoilage cost calculated by combining direct material cost
and direct conversion cost (repair cost and manufacturing cost of substitute products) and
the cost of subsidiary operations (designing, materials handling, inspection, cutlery grinding
, etc.), which is dealt with as direct expense by product.

Indirect expenses are sub-divided into indirect conversion cost and manufacturing man-
agement cost, and are applied to products using an appropriate application base.

12. Quaternary Cost System by Department

Costing by department in the quaternary cost system is performed basically as follows:
First, the cost department is divided as shown in Figure 5. It is roughly classified into
the manufacturing and subsidiary departments. The former is the department where di- -
rect conversion is carried out to manufacture the products in accordance with desired form
and quality. The cost of manufacturing equipment incurred in this department is directly
charged to products as direct equipment cost based on operating houre. Idle cost of equip-
ment is apportioned to products as indirect conversion cost.

The sub-operation department is the department in charge of designing, inspection, and
materials handling of products. In principle, the cost of this department is directly charged
to products as direct inner-expenses. The other cost of the department not charged directly
to products is apportioned to the manufacturing department.
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convertsion o )
department machining dep., casting dep., welding dep.,etc.
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convertion
department product A dep., product B dep., etc.
cost by product sort
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Sl(lib-operation design dep., inspection dep., material
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conversion - _
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ep., welfare dep.,
equipment preservation dep., etc.

Figure 5: Classification of Cost Departments

The manufacturing service department provides various types of service, such as electric
power, steam power, air conditioning, cutlery grinding, and repairing. These services do not
contribute to the manufacturing of products, directly but indirectly. For example, electric
power is supplied directly to machines and equipment, which are then operated to make
products. From the viewpoint of calculating equipment cost, this indirect relationship
means that the cost of the manufacturing service department, including electric power,
should be calculated as equipment working cost. Thus, the cost of electric power, steam
power, cutlery grinding, etc. is transferred to the equipment working cost of the equipment
concerned. The other cost of this department not transferred to equipment working cost is
apportioned to the manufacturing department (and the subsidiary departments using the
service concerned).

The factory management department consists of the manufacturing management and by-
cost departments. The cost of the manufacturing management department is apportioned to
products. In this case, cost chargeability (cost collectability) is used as the apportionment
base.

The cost of the by-cost department is added to related major-cost as by-cost. This cost
includes material by-cost (instruction cost to suppliers, material purchase cost, material
storage cost, material ipspection and acceptance cost, etc.), labor by-cost (labor manage-
ment cost, welfare cost, welfare facilities cost, education and training cost, recruiting cost,
etc.), by-cost of conversion cost paid to outer-manufacturers (instruction cost to outer-
manufacturers, cost of management for outer-manufacturers, inspection and acceptance
cost of outer-products, etc.), and equipment maintenance by-cost (equipment preservation
cost, monitoring cost, design cost of automation, etc.).

Figure 6 shows the basic relationship of the cost system by department described above.
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Figure 6: Quaternary Cost System by Department

13. Conclusion

As industrial society is being replaced by computerizational society, cost accounting is
now faced with the need of a radical reform. The trinary cost system, the cost accounting
method for industrial society, has completely lost its usefulness at automated factories,
making it an out of date system. As a result, the need of reconstructing cost accounting
for computerizational society has been a major topic of discussions in both the United
States and Japan, and in both the industrial and the academic circles. Cost accounting is
a practical subject. Its system could only be applied and improved at factories. It is for
this reason that the system is proposed as a new cost system that could meet the changing
factory environment.

For many years, the writer has proposed the use of quaternary cost system for comput-
erizational society. The quaternary cost system is the method of classifying cost elements
into four categories: material cost, equipment cost, labor cost, and expenses. It also divided
direct product cost into of four elements: direct material cost, direct conversion cost, direct
outer-expenses, and direct inner-expenses. The writer demonstrared that this is the cost
system suitable for computerizational society. But the concepts described in this paper in
limited in scope, and the writer is aware that many detailed problems remain to be stud-
ied in the future. The writer also recognizes the fast that unless effort is made to adjust
the new system with financial accounting and tax accounting, may encounter unexpected
difficulties in its application. So for the writer’s main concern is to provide the first step
for the solution of the problem that has risen from automated factories both at home and
abroad. The writer also hops that his proposal would contribute to the re-examination of
the conventional concept of cost accounting and help in the introduction of a new system
through the effort of industrial and academic circles.
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The Journal of Management Accounting, Japan
Vol. 1, No. 1 Autumn 1992

DEVELOPMENT OF A BUSINESS DIAGNOSIS
SYSTEM USED COMPUTER: A PROTOTYPE
OF BUSINESS DIAGNOSIS SUPPORT
EXPERT SYSTEM

Kazuo Kanekawa! Kenichi Hato! and Kingo Kant

ABSTRACT

In this paper, the prototype of Expert System which judges the customers’
creditability was constructed for the financing business of the bank, and this
system was used on given examples to show the usability. This system deals
with how the experts judge the non-numeric data, presupposing that the
numerical values of the financial affairs have already been analyzed. For this
purpose, rules are set considering ten basic elements, and the judgment of
whether the financing is approved or disapproved is made according to the
resulting final decision making rules.

In the process, such a case may be found where the business is admissible
but negotiation is necessary for approval by presenting further conditions to
the customer. To cope with such a case, conditional improvement points are
displayed in this system.

Moreover, this system has a characteristic of including “Knowledge arrange-

ment support tool” using spreadsheets:
There is a problem of the knowledge base construction in Expert System
construction. And the problem in this stage of whether there is any omis-
sion in the knowledge collection from the experts, or whether there is any
contradiction among the knowledge collection is solved by the matrix on the
spreadsheets.

KEYWORDS

Expert System, Financing Business, Spreadsheets, Knowledge Base
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The Journal of Management Accounting, Japan
Vol. 1, No. 1 Autumn 1992

ACTIVITY BASED COST INFORMATION:
ITS ROLE IN COST MANAGEMENT

Takeo Yoshikavvaf John Innes,! and Falconer Mitchell*

ABSTRACT

Activity based costing systems emerged in the West during the mid 1980s
in order to improve product costing. However as activity analysis was applied
to organizations it became apparent that the technique had a considerably
wider potential than indicated by this single initial objective.

This paper explores a number of other areas within the field of cost man-
agement to which ABC has contributed. These comprise the analysis of cost
behavior, customer profitability analysis, activity cost profiling, budgeting
and cost control and performance mesurement.

While there is danger in viewing ABC as a panacea which will solve all
costing problems at a stroke, it is an approach which offers interesting and
valuable insights into how costs can be effectively managed.

KEYWORDS

Actibity Based Costing, Cost Behaviors, Cost Management, Budgeting,
Performance Measurement

1. Introduction

The effectiveness of cost management will, to a large extent, be dependent on the quality
of information available to those who have the responsibility for it. Relevant information
should alert those involved to areas where their attention is merited and should guide
effectively their subsequent decisions and action. Given its direct relevance to the area,
cost accounting has traditionally generated a major part of the information flow for cost
managemant. However, much of what we might term conventional cost accounting was
developed in the late 19th and early 20th centuries within the context of a less complex and
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Activity Based Cost Information

diverse industrial situation (Johnson and Kaplan [17]) and, particularly in the West, has
been heavily influenced by the need to produce acceptable unit costs for inventory valuation
(Kaplan [20]). In recent years the limitations of conventional cost accounting information
for effective cost management in the contemporary business situation have been increasingly
recognised (e. g. Shank & Govindarajan [26]; Cooper [6], [7]; Cooper & Kaplan [9]). This
paper explores how activity based costing (ABC) can help overcome some of the indentified
limitations and contribute positively to cost managemant in a modern business context.

2. Initial Development of ABC

The first reported cases of ABC occurred in large USA manufacturing concerns producing
extensive product ranges (Cooper [7], [8], [10], [11]; Innes & Mitchell [13]). These firms
developed ABC primarily as a basis for improving the accuracy of their product line costings.
A new costing approach was deemed necessary by them for the following reasons:

(1) Their production overheads had grown significantly as a cost element both in absolute
and relative terms.

(2) The compsiton of their production overheads had gradually changed to reflect costs
which were driven by the complexity and diversity of their operations (e.g. qual-
ity, scheduling, logistics, flexibility) rather than merely by the volume of production
output.

(3) Direct labour costs, particularly within the electronics sector, had fallen in size but
was still used as a basis for overhead absorption.

These three factors resulted in many overhead costs being unitised in a manner which
did not reflect the underlying pattern of resource consumption. This, combined with the
growing relative significance of these costs, meant that full product costs were viewed by
management with increasing dubiety.

ABC, based on the premise that activities (e.g. quality control, maintenace, procure-
ment, handling) consume resources and products consume activities, provided a framework
for unitising these overheads in a more rigorous manner. First a review is undertaken to
identify the major activities undertaken which gave rise to overhead cost. These are clas-
sified by the nature of the work contribution which is made rather than by the formal
organisational or functional boundaries. Thus procurement activity can usually be found
within the production, stores, adminstration and finance departmants as it is an activity
which cuts across them all. Second, costs are indentified and pooled for each activity. Third,
a cost driver is ascertained for each cost pool. This latter stage involved selecting a variable
which reflected the volume of resource consumption by the activity. For example, the num-
ber of purchase orders processed often represents a resonable cost driver for procurement
activity. Dividing the activity cost pools by their respective cost drivers provids a series of
cost driver rates which could be applied to individual products. The products then attract
a share of the cost based on the volume of cost driver attributable to each of them.

In published cases on ABC, its application in this way resulted in substantial revisions
of unit costs. In particular, the cost of small volume, customised products, which placed
heavy demands on support activities, rose considerably while the cost of high volume, long
production run products fell. Consequently the pattern of product line profitiability was

revised and attention therefore directed on the existing sales mix policies (e. g. Cooper &
Kaplan [10]).
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These early cases therefore provided confirmation that ABC could, in certain circum-
stances, produce very different product costs from those generated in more traditional
ways. Johnson & Kaplan [18] have promoted the ABC generated product costs as provid-
ing a measure of the firm’s long term variable cost. They argued that this information would
provide a more appropriate basis for strategic level decisions on the product range than the
conventional variable cost and contribution based analysis which treats all costs not varying
with production volume as fixed. However the value of unit cost information has proved
to be one of the areas where ABC has attracted most criticism. The ABC approach does
not avoid all of the arbitrariness of allocation and apportionment which underlie actual
unit product costs. Moreover the explanatory power of the single cost drivers attributed
to each activity will inevitably be limited (Innes & Mitchell [14]). It also remains a system
designed to produce historic cost information, whereas decision oriented information should
rely on the future revenue and cost implications of the decision (Paper & Walley [24]). The
existence of joint processes at the level of the cost pool, non-zero fixed cost and non-linear
cost functions negate the applicability of ABC product costs in product design and product
mix decisions (Noreen [22]). Finally it is based on resource consumption while the financial
aspects of decision making should also rely on spending and cash flow (Cooper & Kaplan
11)).

While the initial product cost orientation of ABC is not immune to criticism, its applica-
tion for this purpose has led to the discovery that it is an approach which offers considerably
more to users than simply a revised computation of their product costs. Indeed it has been
suggested that it is in the broader areas of cost management information that ABC can
make its most significant contribution (Innes & Mitchell [15]). This paper explores the
ways in which the ABC approach has developed into a broad based novel approach to the
provision of information designed to support cost management.

2.1 Cost Behaviour

If costs are to be managed effectively they must first be understood. This necessitates
an appreciation of how and why they change, i. e., a knowlege of their behavior. ABC has
helped considerably in this areas because (a) it dose not accept the conventional cost ac-
counting assumption that a large portion of overheads are simply fixed, and (b) it recognises
that volume is not a comprehensive explanator of cost behaviour. Moreover it provides,
through the use of cost driver data, an indication of the key factor which influences each
activity cost pool. Indeed, when presenting ABC based product costs some firms have
found it useful to organise the cost drivers into a hierarchy of the levels at which the cost
components vary. Cooper & Kaplan [11] have formalised this approach. Exhibit 1 shows
how product costs can be layered in respect of the different levels at which their behaviour
is determined.

A similar approach can be taken in the analysis of customer related costs (see Section 2
below). This type of information indicates the level at which managerial action is required
in order to influence cost, and the requiste ‘lever’ (cost driver) which can be applied in order
to effect policies. Attention is focused on a whole range of factors which are critical to cost
incurrence within the firm. Through dissemination of its results the system can motivate
and guide cost reduction efforts, and promote managerial cost consciousness particularly in
the overhead area. In addition a basis is provided for modelling product costs in a way which
will produce more realistic predictions and support more effective ‘what if’ analysis. An
ABC based indication of average unit costs is provided, but this type of analysis emphasises
that only a proportion of this cost is primarily driven by units of output and that as one
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Exhibit 1

Layering of Product Costs

Level Typical Costs Typical Costs Drivers

Unit Materials, power and other Units of output, labour
direct costs and machine hours

Batch Set-up, material logistrics Number of set-ups, set-

up hours

process ' Technical supervision, Number of employees,
specialist maintenance number of breakdowns

Product/Product Group Management, part Number of customers,
administration number of parts

Facility : Occupancy costs, senior Area mesures
management

moves up the hierarchy the tenuousness of the linkage of costs to output increases. At the
level of the facility costs the apportionments have a fairly high degree of arbitrariness and
their inherent value can therefore be questioned but, at least in the ABC approach, they
are separately indentified as requiring facility level decisions to change them.

2.2 Clustomer Analysis

ABC has been extended from a concentration on production cost to include most of the
costs associated with meeting customer demand (Bellis-Jones [1]). Thus the ABC method-
ology has also focused on the individual customer as the cost object. The result allows
an insightful analysis of how profit is distributed among customers. In one case, Kanthal
(Cooper & Kaplan [10]), the analysis showed how a relatively small number of customers
were apparently earning an extremely high proportion of the firm’s profits. Marketing,
pricing and cost control policies were reviewed in respect of different types of customer in
the light of this finding. In another (Develin & Partners [12]), the identification of the spe-
cific costs generated by the trading relationship with a major customer led to a successful
renegotiation of the trading relationship, turning a loss into a profit.

In order to achieve results such as these, non-production costs must also be classified by
activities in a way which reflects how each activity has consumed resource. Then the cost
pools are attributed to the customer on the basis of appropriate cost drivers (e. g. number
of sales calls, customer location, number of sales returns, etc. ). As with the product cost
approach, it can assist the appreciation of cost patterns if the various rates are put into a
meaningful framework which gives some indication of the level at which they are incurred.
Exhibit 2 outlines a framework suggested by O’Guin and Rebischke [23].

The view of cost incurrence provided by this type of analysis, being based on the sales
transaction with the customer, is particularly valuable to managerial marketplace strategy.
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Exhibit 2
Layering of Non-Production Costs
Level Typical Costs \ Typical Costs Drivers

Order Documentation Number of orders,
number of shipments

Customer  Credit control, expediting, Number of customers,
administration, discounts number of non-payments
by due date
Channel Staff, warehousing, Promotion space, number
transport of staff, managerial
time
Market Promotion, market research Managerial time, number

of customer surveys

Enterprise Top management, general Management time
company promotion

Information is available on the most valuable customers and on those whose servicing ac-
tually costs the organisation money. Some indications of possible source of these variations
can also be gleaned from the oeder, channel and market level costs. The insights gained
from this information can help management in targeting distribution channels, market seg-
ments and customers in a manner informed by the potential impact of their decisions on
costs and profit.

3. Profiling Activity Costs

ABC gives a different perspective on cost incurrence. This comes from the information
which is generated on each activity cost pool. Often for the first time management are
presented with cost information on key activities, e. g.

— the full cost of all the resources used in meeting a customer’s order

— the full cost of all the resources used in purchasing supplies

— the total spend on quality, maintenance, engineering services and material
scheduling. '

This activity based cost information provides a profile of the cost purpose (activity) rather
than simply the type of resource acquired (stationery, wages, etc.) It tells management
what they are getting for their money in terms of the operational work contribution to the
business (see Exhibit 3).

Activities are usually selected at a manageable level of aggregation and represent signif-
icant business processes which are relatively homogeneous in respect of the selected cost
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Exhibit 3

Conventional vs Activity Cost Analysis (Purchasing Cost)

Traditional £000s  Activity Based £000s
Salaries 400 Vetting new suppliers 170
Equipment depreciation 110 processing orders 202
Stationery & Posts 24 Receiving orders 85
Travel 39 Expediting problems 218
Telephone/Fax 32 Making payments 94
Occupancy costs 164 _

769 769

driver. However, from the data gathered at the stage of identifying activities, it is also
normally possible to identify the composition of each activity in some detail. Thus, for
example, vetting new suppliers could comprise: meeting management; inspecting premises;
repeat visits; contacting other customers; travelling; report writing; presentation; correcting
reports and answering questions. :

As it is purpose oriented this type of analysis facilitates a managerial assessment of costs
in terms of the value of the activities which they support, to the firm. The inventory of
activities can be analysed in respect of those which are value added and those which are
not (Berliner & Brimson [3]). Value added activities can be defined as those which are
essential to the provision of product and service to the customer at a competitive price.
Activities which do not fall within this remit are, prima facie, candidates for reduction or
elimination. Consequently the identification of the cost of non-value added activities such
as those relating to the holding of stock, the correction of errors, the expediting of events
and the unnecessary movement of raw materials draw attention to areas where cost savings
can potentially be made without an adverse effect on the service to the customer. Another
similar type of analysis has been suggested by Bellis-Jones & Hand [2]. They advocate
the analysis of costs into core, support and diversionary activities. Thus the activity of
salesmen could include the core work of making sales to customers, the support work of
travelling to customer locations and the diversionary work of acting as debt collectors on
overdue invoices. Where support and diversionary costs are high, efforts can be made to
reduce them and so free resources which can be used to increase core activity or to effect
cost reductions.

4. Budgeting and Cost Control

Budgeting involves the accountant in expressing future plans in finacial terms. Cost es-
timates comprise an important component of this work. For those costs which are deemed
variable and are primarily driven by volume, the establishment of planned production out-
put means that setting the budget will be a relatively straightforward event. However
the remaining costs, coventionally characterised as fixed (but usually exhibiting consistent
growth) are less easy to translate into budget terms. Here the ABC approach can make a
positive contribution simply by working back from the planned output mix to an identifi-
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cation of the cost driver volume which it implies for each activity cost pool. Changes in
the level of this volume give a basis for estimating the resource requirements of the activity
stemming from increases and decreases in the real demand for the output which it provides.
Thus a 10% increase in the number of purchase orders to be processed gives an indication
that some increase in the budgeted cost of procurement activity may be merited. Of course
account must also be taken of proposed changes in the technology and organisation of the
activity, in the impact of inflation on the price of the relevant resources and in the scope
for cost cutting of waste and unnecessary resource use.

The refinement of having information on activities, costs and cost drivers also permits. an
extension of the variance analysis that would normally be possible. This would be based
on pre-determined cost driver rates and actual activity costs. Exhibit 4 illustrates the type
of information which could be produced.

Exhibit 4
Purchasing Activity Variances

Data: (i) In the XYZ Coporation two products, A and B, are manufactured.
A major areas of overhead cost relates to the purchase of material
and parts. A purchase order is raised when 100 units of A or 200
units of B are produced. The number of purchase orders is the
cost driver for purchasing activity.

(ii) For March 1992 purchasing activity and cost is as follows.

Product A product B
Budget: Production Volume 4,000 units - 12,000 units
No. of Purchase Orders 40 orders 60 orders
Purchasing Cost 100 orders @ £50
£5,000
Actual: Production Volume 3,000 units 10,000 units
No. of Purchase Orders 40 orders 50 orders
Purchasing Cost 90 orders @ £60 £5,400
Expected: Production Volume 3,000 units 10,000 units
No. of Purchase Orders 30 orders 50 orders
Purchasing Cost 80 orders @ £50
£4,000
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(1) Spending / Efficiency

Actual Actual Cost
Cost Driver Volume
at
Standard Rate
90 orders 90 orders
X X
£60 £50
-£5,400 -£4,500

l Spending Variance |

| Efficiency Variance

Expected Cost
Driver Volume
at
Standard Rate

80 orders

X
£50

-£4,000

|

; / Spending Variance

} Efficiency Variance

No. of

> capacity
usage
Usage of budgeted capacity

100 Purchase Orders

Actual

(30U)

£900 U £500 U
or graphically:
£
Purchasing
Cost
E 5,400 |-
£5,000[—
L 4,500 |-
L4000
80 90
(2) Volume Variance
Purchase order 120 orders _
processing capacity Planned capacity usage
(20U)
Budgeted orders 100 orders
Actual orders 90 orders (10U)
Efficiency of capacity usage
Expected orders 80 orders (10U)

The first set of variances is traditional in terms of segmenting the difference between the
expected and actual cost of procurement activity for the period into that portion due to
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overspending and that portion due to poor efficiency as reflected in the cost driver levels.
The second set of variances reflects the usage of capacity within each activity. This can
be conveniently measured in physical terms using the relevant cost driver volumes. From
it management are informed about the capacity provided in each area and the expected
and actual usage which has been made of it. This, when applied to all activity cost pools,
provides a profile of the provision and use of resources in the overhead area. As with
conventional variances they can be monitored over time and investigated on the basis of
their size and trend. For example a consistent shortfall in the usage of practical and
budgeted capacity for an activity should give rise to a consideration of resource cutbacks
in that area. The potential saving in resource consumption can be given a preliminary
quantification by applying the standard cost driver rate to the capacity shortfall.

Finally, the increased cost visibility which ABC provides can be used to motivate more
effective cost control. This can be achieved by providing cost based objectives for each
activity (Brimson & Fraser [4]). Operationally this may take the form of setting target
costs (Maisel & Morrissey [21]), which can be based both on the elimination of non-value
add activities and indeed on improving the value add areas as well, although care must be
taken that the volume and quality of the service provided remains acceptable. However
it should be remembered that an over-dependence on activity cost control and reduction
through one variable (the cost driver) will be unwise as other important determinants of
cost, e. g. staff training, work organisation and resource purchase procedures, may be
neglected.

5. Performance Measurement

The establishment of an ABC system involves the generation of a considerable volume of
data which can be used either formally or informally as measures of performance. These
will provide a perspective for the first time on the performance of the activities selected as
the basis for the system. Cost information provides a monetary reflection of the resources
produced for the activity while the cost driver measures can often represent a non- financial
measure of the service output provided. Thus the system can measure both the inputs
(resource costs) and outputs (service volumes) of each activity and through the cost driver
rate link the two in the form of an inverted productivity measure.

Performance measurement influences behaviour and in this respect the choice of activities
and cost drivers is one that should be made with care. Simply focusing on an area of
cost incurrence can lead to more cost conscious behaviour by those involved, but it is
also desirable that ownership or responsibility for it are identified and accepted. Where an
activity cuts across formal organisational departments this can be a problematic issue which
may require change in the organisational structure to solve satisfactorily. The selection
of cost drivers can also provide a forcus of attention, frequently on variables which are
critical to the organisation’s success (Johnson, [16]). Measures such as set up hours, lead
times, material movements and schedule changes are all highly relevant to action which can
improve the flexibility and efficiency of production. However the effect of their measurement
and use on the motivation of employees should be thought through with particular care
taken when they are combined with costs in a ratio. Where this is done to form cost driver
rates it becomes possible to improve the resultant rate (see Exhibit 5) by
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Exhibit 5

Options for improvement (i.e. reduction) of rate

Activity Cost — (i) REDUCTION

Cost Driver Rate = Cost Driver Volume — (ii) INCREASE

means which are dysfunctional to the organisation. This will happen where attempts are
made to reduce the rate by increasing the denominator, for example by increasing the
number of set-ups to reduce the cost per set-up! This will be possible where an element
of the activity cost is fixed or semivariable with respect to the cost driver variable. The
extra cost driver volume will actually detract from attempts to schedule production more
efficiently, and total set-up cost will increase though by a less than proportionate amount
than the cost driver rise. Rates which are viewed as performance measures can motivate in
this way and therefore require careful handling.

6. Conclusion

ABC was originally designed to improve the way in which resource consumption was
traced to individual product lines. Experience of it has shown however that its potential
extends well beyond the generation of product cost information to offer a contribution to
the range of attention directing and problem solving applications described above.

It is also a development which has occurred at a particularly appropriate time. Manu-
facturing operations have, in many Western countries, been undergoing substantial change
through the introduction of flexible manufacturing systems combined with just in time and
total quality management policies. The limitations of conventional costing systems in this
new production environment have been given extensive publicity (e. g. Kaplan [19]; Cooper
[6]; Shank & Govindarajan [25]). Management accounting practitioners needed a response
in practical terms and ABC offers one. It provides a means of monitoring the scheduling
and logistics overhead necessary to support the JIT philosophy and focus on factors such as
set up times and material movement which are critical to its success. In addition, through
its activity focus it can be applied to the gathering and analysis of costs associated with
supplier delivery performance which is vital to JIT implementation (Innes & Mitchell [15]).
For example, the full costs of supplies from one particular source could include not only
the price paid but also the cost of activities and repercussions resulting from failure to de-
liver on time, to supply the quality required, to procure supplies, and to handle and move
materials. In the area of quality the ABC approach supports the possibility of measuring
quality costs (Clark [5]) in a way which can allow assessment of inspection and prevention
activities and compare these with failure costs. In addition, through cost driver analysis it
provides an assessment of work throughput which can be linked to internal ‘customers’ and
assessed for customer satisfaction and quality of service.

Thus ABC provides a source of accounting innovation which can both initiate and con-
tribute to more effective cost management in many ways. This paper has outlined several
aspects of its role in this respect which have already been indentified by ABC users. They
indicate a range of applications which will generate novel and valuable information for man-
agement. It has the potential to assist in targeting areas for cost reduction, in measuring
critical success factors, and in supporting strategic level market oriented decisions. Provid-
ing its limitations are realised and it is not applied unthinkingly or treated as a panacea,
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ABC is well worth consideration by those organisations where effective cost management is
deemed important.
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e L A F|254> ) (profit engineering) & THMELRELDTH 5.

AR IIZID L&) e 2RRANETERINT W A EMAEICOWT, ZOH0% 7235
HAZ (cost target) ,’%)ﬁ%éf INELEAEL LEEDT, £ OZEREE L RNICITH

SRR EL DEEEHZHALPICL. R LD DL ) ZWRIEL <, LEEEL I
W2 EEN A )T, Bl BESE LT X2HOREED 72 RRIFI DS
T HEEEA ISR L7z, Ko CRGE Rl HAE D RRE FIE LM EMTRIC O W T, kR L TE
LD ERBERTHERRDEILITT S.

2. EMtEOERECHBE

Bl L7z & 9 12, BUBAENL 2R NER b 2 BB ERI L ST ERY, TRERTT
3k ICEBRLBEMACERIRESNDL LD T -7 COZ L REMABORETHS
5, K, AE & B Serht kit E O D L, 22T, MEFEM L 45 6 Eilid
HOAREEZRLPICL, ZOEELHEIHNEZHLPICLTESZLICTS. UTF, A8BFT
DOWRMERERE 2, BMAEOEHZLRL, ZOMEEZHA L2 LTEI .

FEATGAE X 13, BIFEEL &5 X LT 298 R oS it X 852 5 4 ¢, B
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[ AT 3517 5 R A B AR BUE & b

e - 2 BT, BREE, B, RS, BEF - BRSNS &I, BIREEHCE T 2 A5
HRE% 3% L, 2 0RE N TREES ¢, £ 0P Bl RAMT 5 2 & 12 & - CEHEi L, B H
SRR 7 5 1B OGE S 4 3 — B HEMN L EEIEHOC L Th D .
CCOEFERBPLIRBEODLDTH DH, & IZREMAEORESRAHENSE. Thbb,
A 0D . (2B B L R & % DRSBTS ), & 2 ISR - T2 7 7 o —
FREAT B BT 5. 2 OBEARIMIMIIE L L CBRBRE L Mk M T
B, 2OEFNEL—RIELTRTERLOL S 2% 5.

| ] |
l B B | | ThBRsHowE | I
= >
. A 0 Rk ] [ Eﬁﬁﬁ@ﬁﬁﬁﬁﬁ |
> =
| Lﬂﬁ*ﬁﬁwﬁm | AESTBE RIS ﬁ
18
%
| BT *"1?&1%)@(5%15 | I
X >
i B ¢ﬁ%uﬁﬁ®&m | [ IE%E%%E@% |
............................... Lot RSO R 5l
| Wﬁﬁ*‘“@iﬂﬁﬁ*ﬁuf ] L BANBEAROZE | i
> 0
= LE%B%@¢U% e BRI | PRI 2 7 |
& 1 = P51 L
YES
| B SO |
T
I B s O |
(23‘2)15-'-‘-‘-‘3-'3 FREMAEIEFE) TIE 2 \V2S, EROMADHEHE L LT WizoER LT,

1 REEEFSHOBER

JE A A8 TR B SR & 2 B IREIIEARRICIZ S 4 7% A 70 - 2 X | (life cycle cost : LCC)
DFRTTHYN, A=A —lTRETIRMDAZL 6T, 2—F—(ITRAET HE[MZ LEA
TWa. T4 bb, FUlidE TIRERDFMEHRDEH NGRS L L T2 LT, £
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EHRFTE R LB 15

ELTHRFGTHLREEROBRBETCa s Po— VLI LTH5DTH 5.

F72, 20 &) LRMEHESSHRBLAIZED Y =2 — M 2oL ZHEL LTNEDT, 2
NZRARKEICEZ, OO HOHIRESH PFMBERE L T5DTH 5. FERDOMFAKREE T
HRERC BRED HIEEFIZOWTIIEL» S, BRI L0 EEZREIISE»»72. I
L TRBEZICDWTiE, BEZDLDHMHETL»r -2 L b H-> THELDBELIZEY
EIFVZT, BRI NG W L ER .

ABIZBWTY, e HE, BREREE RBEREO=BIC > W IHARHEBE TCENRRER
BTDPEFANTCADZERINEI S TH-1W, ol 22 CTIIIRE THOEHEA L L
T2 EREIAICONTHIEL TRLZ.

£ 1 FRSEHBEECETRM - B72 - MEROERES (1987 £HE)

HIRDOEHE & BAEOERE A

JEE A 28.4 v 36.1 v
H A2 B A 29.0 26.6
T gE B 42.6 ' 37.3
&at 100.0 100.0

COFERE UL, R TIIMEREEZICH T 57 = — POFEFEICEH VY, B L T5 72— b
TR EE L FEEINIZR LIS > T, 2D L) I, BEMEZEIHALT 57 = —
FEIERL T2 T o Z%wn. S % E, BRKET T 2RSS BRIREIC L 552k
DEBEOFMEH, DT, FIEOFMER»TE L v, Bl oSICER LT, B
FERFHEEN 2 0 IS YL FT RS O JEAl A %51 (cost effectiveness) % &%, U hFEN 2 X b
VLV EEG SR, BRI L) L TH5L0TH 5.

3. EMBENESE
(1) 4% EES

PER L D FH « ABMANEEOZRBED 1 oL LTEMBEEIREINDL Z L L, Fl—
DRFEFROPDGTETHWLNTW S, 22T, 26 D5l B & Rz E T v J

() = iz gL 2B 62 4 (1987) 12 B S - Btk « Mot - BT - ZOBBESD X ELALEPHR L LT s — 78
%@%ﬁ‘%f% 0, AEhEERIZ 2908 BERTH L. T2, RELTFESL 1983 FI2HITh 728, ZOBREL N EILZERET
=72,
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JE A A 18612 35 0 2 A E AR 0 3ROE & ik

i HAE SRR ZHLMITLTBLL I EITT 5.

FTE 1 VERITBIT2RMESEMETH 5. 21I3&FED VE G %8 L TR
EIREHEEE RERZ B3R MSKEER LR L, VE OF —AFHENC BT % B 8B
BETE2L0TH L. ZOEMBEIEREET 2nd look VE iI2BWTIZLHBAANDI &, 1st look
VE 2 ElET 2BICLHERAI N0 T, BIlAETY ) RIGEHERSZER LT WO TEER
TERLEND .

£23 DICHEERNCBIT2RMEBRETHS. 2OREBEN L LD L LTT X)) ZEHPK
FEOWEEIY) EIFTA LS. DTC (design to cost) iGEID S WIZFET 5L X F L2 NDH
FRRTEPE, BATEFE, R TRE T SIRMICHEREL, FHjiIcar be—LT52 L
I TEHBBEDEMER2X5 2 LihH 5. DTC HEITI3EM B AR 2 %58, Hfg, &
HEVPRRKBDOBENZ LTERTELH O LRNNVICRETREZTE WL, Ly, FUIvE
HETZITINE L 6AWEW)DTH 5.

= O U A (3 BT O\~ 5 B R & & (3420 L b 3. DTC i#IC b B Al A
2 RIS, 55~ %%k LT LCC 0F ~T2EMmMARYE LT\ 5. Lo LIEER, DTC i
B T S I R LT 3 R BRI B RR A & A T 5. 2 1SS b0
i R AL (= B A E S — 5 b 725 Tb 5. BB 5T b LOC oF
TREEAR L LT\ 200 <, EANAEEAREE NS ThS. S0k
MEICIZBEE P ZNE WA EENRDELENDEZE ARG L. CNIFEEENEIC
REFLTWBENZ LS.

% 3 I3 REERERC 5 3 1 SR AN 51T 2 B EEOMATH 545, & &
TR I 5 BB T 5 (BIRSHE [8] 2B S A7),

ek, BUTAENC 5515 2 B ERE (3 2\~ 13 BRSIEAN) 13 2F4 0800 = 13 B% 5 MaTh 5. ¥
Lebb, BERIEA — 5 — ORI 2 EEA R LA Th ), £< ol sk
MU THAS N RKROBT 2 80k T 5. L L, Bo - OEa % 5k S, §isb L 722 B
SEIC B 2 B L 2R BT 5 000 h ), BILE BT S

(2) BELECS 3 EMEEEOER

JEili HAZ (cost target) (3FE & L THIRERI & BEREROBRMBICB W TR EZRET S
PRICERTXEBREE L BEMTH Y, 2 UFHBRNC I SEHUAD LCC DT TITH L
THRESINLZNENDBERBROFUIAETH 5. LCC TH 55 & JG M HEIIHE B OBRRR
B, BIE IR, RSEE & RN (user’s cost) 2 EHA TWA. 3wz, BUR TR AITE
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EHAEE R 15815

& LTHRE L*"‘ﬂi]‘%&c‘: LTwanidE: LTHARMAZETH . (£2238)3.

£2 AE- - HBRPOYMROEERMEENHENNR (1987 £HE)

R BE Ak | WREEIE | M WSS 2o &tk
BSERRETE 1.3 % 18.7 % 14.6 % 29.7 % 17.6 % 154 % 17.4 %
5 3% B 1f 13.9 93.9 97.1 100.0 93.2 84.6 94.9
18 B E il 92.5 11.2 11.7 7.0 10.8 7.7 10.2
/B - 7.6 28.5 24.8 37.2 18.9 28.2 25.6
R & B
(Gt 17.7 29.4 28.5 279 28.4 51.3 31.4
F O B 36.7 4.7 1.5 7.0 2.7 10.3 3.8

(B I NITEBEIED /- ORIEHETOBEETHIZ L% TH b, 72k 21 E, BEREMED
[&1K] 125 54.9%355 T(HE5278), R(EEEENE293)E L-EEORERTH 5,

FZ2TRLE DI, fSETIIBARRFECREE O BEKEOHNRIC L NmDL, 56
BB 0 L C b BERE SN BIMICH 5. S AU AR BN R K 5 1<
B BFMO»r > TWA I LR RLTWS. 72, Rl HZIIBROBRRKETOWMIABR Tk
EIN LRI SR O HAZE (current cost target) & L TEREI NS, BAEMICIZZI Lk
PR U THRASRIICHE X 2 BIZME (final cost target) b RETRETH 5.

RIE ISR REHEMRIC BT 5 YD ERAE HEE L U CTYHIARENR R L REBRBOWMIAT
WHINS L, RBIEILREBRBICA - 721, USBAENISE N L TREIICEE § X JRfiFELE
(cost standard) & LTHEHTEZ 525 ThHh 5.

Fo, —HRICEMEAE IR LVGEREEMEE LTREINGD, ME LTLE LU TERL
ZUINELLEWHED LD (LEAKE) ThD. Lh->T, BIEEEIIYEL 2EETH -
Tl o6Zwnw. COZEIFFEFICERE L Z L THSH. Newbrough,E.T. (Z/54f HAZ (I & 5D
PEERIZc 55 111 (extra effort) 2 L THRBELER SN B LN D LD TH B &) 0G24z
B HBEOFEZ L L LAREHTHL LW B,

HIPEOFEMBEAEIIELICHL LNV DLDTH 55, TP ICFBEDERR DLV~
DYDOERFMEAEEEZ T ERELDRTHENHFLET W,

WERIZE L, RIEBRRERREF —2DF — AT CTHEHEEFRX—PFTHHDT

() e fere: [15] B,
(3)Newbrough. E.T.: [9] .
(4) e s [10] BB,
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JE A 8642 33 0 B TRl H AR 0 B & oMb

TIE T 57w, L ->T, BMAZEO L~V LT ETHERZHBHITH > TH Wit
ZNDTH 5. BARBETEIWIE L, IRFEFEHIHIR T 2 Bk 2 5D SRFMEIRIC T NE T
»H5.

F/ Ak Lz )i, B HEILEAEOEH FoXEML 5 LCC o £ RIEiIx L
TOREINED, TN2HRRMICBEL TORTEX2D L) ITX 5.

—— PSR EE

—— BERMERE (FARRIIEER)
—— WiEEE

L BB EE WiREER)

— FRMEE B

L -V —HoREMERE ———— REBEE

——— BEHIE BE

— A= —flOFEMEE —

5t H AR ——

X2 EMEEDSA 734 2LEHE

4. FEMBBOREFE

JEE BAZ 3R BAZ R AR HAE L RS0 EBEM 2 R0 HETH 2005, Z ST ICHEE
BEICY o TIERNICEHRN L HIAZ2 5 LO SRR E L L 5. kI, 2HORITON
TOWFEF 7 JEMEEZ HZERE L BT LS, EEIHEIEETH LY, LEAE

i3RI Lb\%ﬂ)'fa‘éﬁ’fﬁ‘ Z 2T, COREERINICEET 200 LTRSS
T B A 5k _FOIEGHBEIHTH 5.
7B, ::’C‘z;tﬁ%é—ﬂ’iﬁ’a&i&iﬁ)ﬁ!ﬂﬁﬁﬁ%o:owfﬁﬁ&é:tb:ﬁ‘é.

4.1 Rl B AR EE o> B AR ERIH

JEAili HAR RRE LR EEZ KAl 5 & — AR i & B ANE IEFHITZ 5.

— R BRI & 3Rl B AR O 2 ICH L TABBRENEHE LD = — ZXp 6 34T 5 HRA
ML BEEHTH 5. ZHITH LIESIFASIES I — iR HER M L, EORN, Z
7203, FrE OBRFEERETF — & B A L L2l RN ZEIESEHTH 5.
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EHSHEE1EBE 1S

(1) —HERRMEIE

—HEPPEREEICIID L DRDIDV B Y, TN E2RFEDEEHEHL LTREL, Bk
BIZAHBESCIRLENDH 5.
© JE{f B0 R E XSO L
JEAf HAEIZ LCC D EDRMli 2 EHMRE T ELZHFITRODTEIETH L. —fRIYIC
BERMIC L TIZEEREINSGTHA ) o7, BHRRETESIRTE, S 6 (T3 EAMm I
LTLHERET 2B, 2RO TB 2RI 5%\,

@ JEfli B RN D&KL

JE i HAZ D SR E X RAAREIC L, 5 LR HEONEZ B L TBLEVH L. T4 b
b, 2 OIEHE EEIL 2 WE S, WA El2, S 51213, FREMAMNAEMA £\ 2 & Th
5. 72k 2E, HERMEEE2RET 5546, €T RERM A, o8GR, 72,
HoABEFEMS L 35 L Z0ONEIZEEICfD> (EEEPEFHE D, & 5\ IREDRME
HhaY) 2ZHMICZTELIETHS. 4B, SITEEL T LI oRMAEIIEMEE
DEREZRET SRMAES X 7L EBEEITTREBKLL LTI L HLWENR) ZET
»H5.
® 2R b - LRILDBRELL

2R ke LUV (cost level) & 3R EREDRL L & (tightness) DFRE 2 2\, £HLITIZRD
3ODLDNH 5. '

BLIIEBEIZAF - VXV ERTEIDT, THIEwROBELVWAIX L - LLTHY, #EX
DEM L _XNLFHL OV EHBPPRIBICH 2 L ZITERTEZ 2D TH 5.

B2REEIRF. VNV ERLELDOT, ZHIZBEBEMICBIT 25882 OEM L ~LR0E
BUNVDOMEEP N5 DTS L ZRHEICLZI2 X b - LNV TH - T, BEFERH
DEH L EM— 2T L7 b DT B |

EIEFHZRAF - Vv SHIZIEEE IR - LUV 2SFITRIICEE L Tw 5
BV NNVREHEL VDR EZ MK L2 X, VRV THS.

BAEHENIZ b « LRVBKREPICESZDLEZDWTALTHA I, TNH2BEIC
LTEHBERIFMAD IR b - VRV EROT S L. @FEFEEI R - LAVRIEE 2 2
P e bV RAESTRMMEHAR L UL GRIRSNE S . T2, 22 - LUOVIEBGE I V-7 R
BEoRLDERATHIILICLHS. TNHDBMITOWTIFEEHE LTHEIILTEL
VEFHD.

@ TRAER L EEN O AL |

ZEAFETEEEIHE L TV AEAICIIZOMEIZ L Wb, EEEIAPHEE LB AT,
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JE Al L2 3517 B IR B RO BE & oL

TR L L BEMEEBIIEALFEFD DL EHLPIZLTBLENEDL. T bbb, H
RIS TEIN D EEKE, RMEER, EEHRNL Y 2WRLTBLILTHD. THDE
BFADPATRETREFEMEEDL NNV KELBLIPLTHB.
®  FRiE: A o AL, |

— AR 5 Z OREEL D%, MR LAERE OB A 2R I D DR o) R il #
ﬂ%ﬂ%tf%#%%%#mbfﬁ<ﬁﬁﬁ%é.mﬁiﬁﬁgﬁdiﬁlmv¥mﬁm%
FHMNRLETL2D), BREBRBICASCRERORMEZEEMRET 200, S 512, 47
VREPEBRTIVNENS LD, HBETNIBEEDEI LHFRTERT 20O E T, RE
ENBEMEEDL~NVITKRENTH B.

74 ) A EBE TS, PREEMEBE LTS ), REBRRIC 51T 5 52 w5
LTwa. 72, Tacco,A.R. (3JR1ifi HAZ & 3 5 )5 iffi (3 RFE FIREHE)E i (cumulative average
standard product cost) TH % &\, ZEIRIEBICA S FTORM 2 EHIRE T2 LD
Twd O ZnEZFIEFECENLLDTHY, b ETHLRY) ANBLENH LI N
z BT 5 IC3EEERHOWEILE LTS ) .

bOHPED % DAZEIILERIEICA - 7 BHE Rl 2 EEG R E LCRMBEZEZREL Tw
5. CNUEWETOEEH EO=— X EERBICBITAEMICH 506 ThH 5. RMMAED L
WA ET B &, BERBORIM/S T T4 S VHARBIREORMMZ L EEMRE L, 217

WRIGHBEZRET 5 L) 12k 5.

HAET b AR @V«w# WARZE T, WHRATREIER S O JE i & & BRSO IR 12D\

T, BEDOFEMEFEZREL, ZNEFNOEFEZILEL TEEL TW 5.

(2) MERIKIEESE

IR D —fEHEE A SEHD ISR E SNSRI BR 2 REE D7 — X ITH TIO, EHEE S
LHB72DITBLTD &) LBEIZ &L 3R BAEMEESLRE L 5. ZoOFHITERAMBEE
ZREAREELTHBTIRY) RS I ENTEL N,

O BARKEH — & ICET 2EIEFH

BARERRETE DRI L~V DORE, ARREFTEDOABSHABROE S, HARET 5
BRmOFHRERHR L VOGS 2 XIT &), ZREEE & 7% 2R B EEZ ST 5 BB 4
TLIEDHB.

@ BARRFHERNIC BT 2 EHREMIKILIC L 2181 EFH
B OB RETERFE TERA L1553 L WEREINEOBIA T2 MEHR, VE, IE XD

(5)Heyel, C. ed. : [4] B
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L
s
-1}

HeFFE B 1AL 1S

o+

B TR R, S 61T R L £ OEFAEHIFEROBMRILOEEIZ LY, EK
HIEE % MM B2 EEY 2 MEPET LI LN H 5.
® BLESHA, REHIRICHET 2B ESH

F LB AR T H - T O BREGFREE HIRIC & - THERMIIKRE B2 5. BLESA
(ERASNDZRT) RBEFHE (HRMEEZ &) PTERDMIE LD L DL DI, HD5WIE, LD
BERZ D DPRATE 30T L > TRMAED 26, 2o Z2EIEL TRIMBZEZIEET
LLEIFETHIENDHS.

Vb7 HEHIRGEREZ L EISEL72DDEETH L0 6, BEFSEZHEI TR
b2 =T ERMERRREIOF — L) —F—E2HaICHEL, R LB HEELL LD
LIEIETZ T % 67\,

4.2 il HAEERE D — MBI B

Vbo X572 TEl BERE EOBMEHE, (IS L Ta Bl RO BE A T EE &
%5, 2T, UTOBEFMBEBCREL, ZDOREHEIIODWTNAREZ LITT S,

(1) #BREIC L SRERMERDFEE

FERRIRIC & 2 BUE RN HAR O BRER A AL BB R 07l £ 2 10 Ui BLE O SE il
eTRIL, 2206 —EDREFEZHR L TREFMEZE TN TH L. PEREICHE
DPDITEN B 5%, £ DHT LI B % Hik ISR HERMSER %2 T3 - ROE L, R CRE
i HiE 2 FET 2 HETH 5.

IRAERSEMN — MRS = BOE Rl B AR

CHERT "HEFEE) ONEE LS RO LI L - THE LN S BEEI BEDONED
BT 5. 28 2UE, 258 BRI THIUTE S N 2 5l A 2MEE M EETH
5. T2, ZONEPRFFETHIUL, BONIDDIIHUELTHBEARE L LS. COHET
HOUREBN L LDIIRDIDTH 5.

O AMBLEFMEED R E

 AERBUE N BRI A B FEEIC & o TR b N REREINSE N 2 & 75 F RIS % TR L
THRESINAS. ZOFNEIL, T 378 (B AU THE TRHE S L7258 EBFRER 2 RD, K
T, SN2 AFHERSEMIC R Uoe BRI 25 R L, 2MBE R EZ AR THL I 5.

PRAERFEAl — AREERYSEAN < BLAS (BF) BIRHEIZE LASFIEE R = 2R BE JR il B AR
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I AAR 1 35 17 5 )5l H AR ) BE & ok

CHEIICLTHRESN S HUERMBEIHRDL KN L LD THY), bHPETIELRAIN
TWwa, S TEETNE AR, o8 B RREM RS & > CRREDRIE - 3:iiHe
IThi a6, Bl RS X 7 A28 W TR S L5 BUEEA & 7 USRS (IR AR & 5 il
BORFIZBEWT) DLDTHITNIE G b0, w2 e Thb.

@ EHEREBLE 5 HE O BRE

CHEIILTHEMEIN S &HEEFMBENFICIZ, BARZFESE TIEE AL BULR
EHMXEL20MBY TLWEMLEINT WS, 728 21, U SICEERMR L W F v oy
T4 DBERBREERH, SOCIITIHERRLYETH D,

2T, ARFFAES»ER LAIHHAORM L MEFMEE: LTRET 2E L H0ES
ARATIE o (B Rl AR I Eﬁﬁ%@ﬁ%ﬁﬂ?%é‘%miﬁ%Tﬂ.,::mwvﬁma
EIBRERFIESEORIBIRIC L - TEEREZ B FMICIRE L, ZOZRE 2 HUE
LTI ETHY, ZONEITEE IZEEETH 5.

Thbb, SOHKITE 2 L UBRRABLED WD b A7 BB ATE AR, SBRrNn s 2 &

27 578, Y BFOBEREICBLED T S, BRRETBESICL o TEEWMRELEZ 55
borsdii, COUERMELOHITEDLRETH 5.

(2) MEEC & 3 MERMEROBEE

J Al HAZ I BRI IIIERIFEIC L > TERESNLIMEZ L > T b, ZOMHRRAD A B
RV BmOFEAM D S5 DFETHIN, THEMETHI, EIHIREE M2 E 27 L TEY
ZLDTHNIHFEINE Y. L2L, SN TIXRTOEMBEDFEMEZE D) - T
LE-oTlda o, FRMELOERMTRIEICERLZTNE LS WDTH S,

BLROEA L ~v (43 D &) RAER N, M, 7 6 NTREMBRE 2 ZE L T, K
EHEDZERTE S L) ITMBERICLPRERMEEORELITOLNDE. MEEICL HRE
FBIZD WA WAL HEGHHH, T TIIRENZL 3 ODHEICTODWTHERSL Z LiIZT 5.
O FUSORMERIC L 5 HiE ,

COFEFFOS F 23U E (W) DEELRMERLSEZLCLT, BLWELE2 L
R bIEERTELTHA) ERLNEZLDZRERMEAZEL LTRET L HETH L, £
B3, SOBEMBERZEIZ I R b« 7—7 )b (cost table) 2FF 2 L2, &5\, THEZEIE
L7z, SHICIEHALBEREMK L THREING 2 L7%L<, ZOBERM HIZD £k 7] fE
g, L2L, BEAE LTOBLIIIKRITLIHEELH L.

F72, SORKIIPFUROBBEEENH Y, 2N 6D IEE L BERMIEE I b > T b8
BIZRVIRHATELZ2DTHS. N6 WHEIFHEZHIC L 720, #i2, L%
FERY)LT, BEE LTOBERIWEL 453 LA %, |
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EHOHZEE1EE 1S

COHERWE SR LT LEATE 3 L, YHEE & HRT 2 BB A (W) T
BEMERET b, b 5\ [ S AR ST 5 21U bBA T X 2EH S5 0, fiET b
BEDTECRASAT UG, Lo, 20k 3 % HECRE S5 BEEME s LT
VEBAEY) D BPEPITOWTEMOSMY D L. £ T, COMBEBRT 720K &
SAFEORMHLENS. @ FE7 R X BT X OBFRIC L 2 5%

2 OFERO TR LR OBMEEC L 35k 2RESE2L0TH ), KAl
£2FIHHIFARCTH B, Thbb, AR & 1E 87 WS BT & O BUE 2 Bt
BAHT 5 o LS 1 ) BIRR 2 MR L, S HUC & - T 6 iU (2 N2 SRR e
MP35) 1\ T B T B R T 2 T h B

S DFETR D — % b DIFREMRIHER S 1 ORA T, AL E# 2B Ul E
- DBURR 25T 5 b 0T, BERRS n BAIC L 2 HETHS. Z0—RITKD L 5
<h3.

a+ bx

ry =)
I

cx™

rrsL, Ve BMERAEE,  a B2, b, o EIHRK,

. RRIVRFHEMEME, n NFKTO0.6~0.7 552\

ZOBERE 32 R EFAR EP, SAUC - TR b ALl BOR RS EEE 2 hik L <
BAEMAESRO20THS. 203 2 F EFARISRBMREHHEME S 1 SIRIR L 7272
FCHIECH 77, B L b AL EFARICHE 2 & IZEE S %, MK NREN R
FHA7 B L )AL LDIA B AL, COELFIH L TERSNEOHE
ERRAEICE2 IR FEFARTH S, ZO—BRIFKDL I LD TH 2.

?:a+ﬂ1$1 + Baxat -+ Brzy

72750, Y AR, . RERRIEEE, o S5, 8. WERMEK

8B, ZOAXFEFTNAPLERTIHERMEERIEE L TEARRIIHTLLDTH
500, MNBRRED T = — FDEHWBIEIZIE, COFFIHATE LW LD S, ZOHAIE
BABE L Y 2S3F I L TERIREILER 2 3K, KIT L ) BRITHREICH 3 5 B3G5l B FZ%E
EMET 205855 9 . BOBREEHL RIS M D FEREITHIE 2 ¥ 2 Ik L TIREI NS
2, BHEREOFHEIC L ) 2L D NT Y XK E N,

BUG RN B AR = EABR IS 5 ERBEUGREME x (1 4+ BRI LER)
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JR A 35 15 2 R B AR BGE & sk

@ FHREORMHREMEIC L %Kik

BAFE XA (IE M RE DEFE CRAMN ZLABREZER FIEOMEFT 2 50, 2D L &, kD
DENLEST2RBORBENIZZ SN, o, ZOREREAKIBIEK I NEGL LB bh b
Whr, 2 OBBEFEMO TR B L 2 X0 L9103 L bt s ©), ZokERilc &
5L, ERDFFEB L N TREDRBEDORBENE 2 61, £ DBLE R A KIE 2 HHE S
NZH L BbNLGHAR, HROBEFRMOKI50% L% b LB nwbils,

i, CoRBRRAZICH L TEBREOREFRMBERZRET S LAFTE LY. Lid
W2, SOEIFHEIICATRDLZEWTS —Z (E—F) 2HETRLTWEDTH 05, R
D7 —ZIZOWCIETDEENrBETHS ). B, 222w ) BEORM L ITHR, i,
ERAME L EPRELS BN, HHZ AN T —ICEEFH L BN IBRENZ LR
W

Kiz, TORBRANIC L 5 &, PERDFFTER LRIBORBENZ L b1, FO8ERMATK
RICHIE NZ H 72 L BN 2563, BROBERMDOM T0 % L0 b 2w vwbil
5. ZORBRAZICHTUL, BEBEORERMABEDOREN TE L), THHEDL Lo &
VICHFINIC AT L DTH 50 5, LOMGE ERIRRZTIEIES VR E LA . Tz, RIE O FRKE
EV)DIEIBRRLLFELEVKRELEBIIL L LELNIABRENZI L Z V).

BRI, COREBRANC L 5 &, ERORFHEBR LRIE OB TH ) EatE It 2 BEY
RHATREZS LB S N B5HE 1, HROBERMOKI 0 R E L b thrEntnwbils. 2
NZIEHL TUEBREOBERM DR ENREL L5 ). ZOEIHENICALERT
Bh. Zicn) EMANEL VO DRTHE BE, A% BikE LOBSNEErTFHE D
bz,

CDEHIT TREEROE & 2 DA RN 1230 T, BUE Rl HIEZ K 2L EE5
FOLIHETMELTRET 5D IDHIEDFHTH 5. 72, 2O HEIFIELE R HZE
DREFETH b LHICFOMABEHEEL LTOIRHETE 5.

(3) #eEICLINEFEBMmEBORE

B SR B AR SR IS D S EERIR 1T X 2 oS JFAIT ® 5 2%, BURDFBHEM L Ve &
B 2 i LRl HAE CIEERP A WRETH 5. 22T, b2 HFE L TRFMG & Bl
MEDEFEEBAWNICTEL, F—L T WA DAL T4 76 Lok, i EE:
L THIEREITIZ 2.

R M2 B LR Lo B I28 0 SRR L R 2 EH L 2B Lo EiF i3k <

(6)Tsuchiya. H.: [17] &8.
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WRATE F 1 BE 15

MEEEZHEAMLL, LEEEZL LTRMBEZEZRET IDHFIIICVIMABETH 5. HA

FIIREDHEREF - LHERMEBEOREETEZ WD, O HEELRBBELLDTH D
DT TRAUDHFITL TRLZ.

HAETIINEFEOTFRD I OBBREBE > R L, FEL, MENZEAEY 6, RIAARE IS -
TREFRMHEZREL LD LTH5D0TH L5, FIRICFHEEE L EMER LD L n.

Pk, RFEI2% 8LE E Al BB BETRIC OV TRERZNT, SRLDRHEAEEED
T 72 EEFE FRD DD ERB) ICE->TORT LTS (33K (D, 4B, BHIIS
N EFRRDFE % 1983 4 (HEFI 58 4F) 12 b EHE L7z GEREIIALRD b o L FART, ARhh%
#5205 FHEFT) DT, CORRLE3ITI983F L LTRLTEW .

#£3%2RDL L 1983 EDFERRED T H 1987 FOFEMREL Y VAN ZLEEZRLTWS
IR Z 5 (BERAROBRBEIASZLELY). LA2L, 1987 FORETIIEMBEELZ L DB
EWICE L2, BFEHE L LToEME LD BCER LI ETORRIRNL TV 5 EHIF§
EThHA). Thbb, BEREMEEDREHEE L TITHEERE O IMEE SRS W2A
FoTHEWSGIT, MBEZHALTWS L) THY, 20EBRIIMBEEDOE»ZN EE2RLT
Vw3,

#F 3 HE- - ABHORSKOERMBZENREHF* (1987 FRE. EHEE)

FEE | BE | BARE| | hwms | me | &tk | 1o
ko 410 7 439 % s510% 600 % 417 % 457 % 405 % 05 ®
mgEm | 654 | 580 | 6.1 | 600 | 709 | 375 | 601 | 385
mEEa | 231 | 234 | 260 | 175 | 208 | 250 | 233 | 151
2 0 M| 00 3.9 15 | 75 0.0 75 28 1.9

FXD bn%;«ii(l) S THEUBOBRMERICE S HE] & [EERHEHEME & RMER & OBRR
&% 5] OFFEE D%,
@ IEEANIX F%ﬁ%?ﬁﬂmﬁémﬂ REMEIC X 2] ORIZ D%,

5. [Effi B RN BT

JEAill A% % 0 B AR & L’Oﬁ?ﬁ@‘é R & LT & 2 DRl R E e e 5. B
FERRENY D HTR AT B E N RIR T HAMZ 560 1400 5 IS EPTEER 2 56 2 R\ T

(T F s [16] Z58.
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R 2 5 T 5 5l HAR 0 BE & #fiort

B EA R LR T 572Dl LT 2005 — T H 5. 22T, s b FEm 2
FHEIZOWTHREZ EIZT 5.

(1) 7AYHNEHBEOEIS L FE

T A A oEBREE TIE DTC BEO—ER & LT, Rl BEDOMsMEICEI L TR & 5 i<k
RT3 O 8B oBRREITHI - T WBS(work breakdown structure) % {Em (53 (< B8
TH5IDIT3~4 VIV FETHIHE) §52 L 2EKRL, 2D WBS DETALD work(FE & &
N 3R 0IEEY) WALICBE - B - XBEBORMEZEFT 22 L 2RKDOTW 2

bbb, 7X)ADEVHKAE T, ARG 2R EOEMICE T 5RY), WBS D& |

L) work # 2 X | » 2% — (cost center) &A% L, 2 ZICFEMEERZ L nE{fizE5 L,
Wik work ZEEHIR L TINOTH L. TNIFHIICEI THOALZNVEFHZHEL LH L T5EX
DHLLNLTHS ).

T A ) g DEHEE DM ET ORI BRI R ERE L TH &, BIFHEICD
WTIIMRET, ZEDOFEIRHATESL LHIRLTWEIETHSE. LT, WBSD
PR HEBEICD L5 LB B ORI T 2RI LB VEL L, HE ) 28 T53D
b, & 51T, FEDTEE (activities) 123 2SI HVIESL L2 5.

D&Y EHNBREREOFHEZ LR L THAERGTRBE T2 2 ) MOK - REICERTE 3

JICTREINTWB EWR L.

(2) DIEORBERDEIF L FE

OFEORBARZFETIIIER & VARG T HEOKE NS (W) I8 L CEEFRMH
BEOMEf (REEREIT) 2iTbTE 7. THEREMEZEOMAEIfFoRE L TEREL
s () ER LR o2 2 L X BUlAE O M R EL SSRGS TH - 72720, RERE
WAL L 7B BE T S RIBE R E T L -2 6 ThH S, Wk 2 g, TR E D x5 6l
mOFFE & R S DBA L LIS () BloMs BN IT bz TH S.

Uit A8 o) S B 1B B TRl B AZ D 2RI e B R ERE AN T B &, ek T
EEZTTEATDTH Y, REGOFHE 2 KM L 72 B el EMhEs BB E e 5. 2
BRDEDLDLDTH 5.

BAMRBREMADOBES, S 6ITRBEREE IS CBRESITO L 2 BRIk L TIIMkEE
B &M, £ 72 (3BRERY - HEE BUME EIFHEDSRIRIN T H 5. MBABLE RS 21 ITRE
m&@ﬁmﬂbfu%ﬁMMQ%ﬁ&ﬁ@ﬂTﬁé.ih,ﬁ@ﬁﬁmﬁﬁﬁmitt%@$

RETROREHER O BRE) o Bl JEAf B AZ o> 2 SO BT L3RR 2 3R B4 BMHE 2s3h S T

(8)Department of The Army, The Navy and Airforce: [1] /.
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EHOHFE R L1EBE LS

b5,

o0, WARMBAILENERL L VBES L7290, EBRNHELHHL THRERE
BB 2177% ) S EPRIERINT S 5.

otz bRl BEOMAET O HIEREZ S b (2L 2, BhRORI 2 S, $i2
HEET 5 ik, BNEfiOMAS DT & 55k, FIRBEORA MR & 55, BORN
ZHELE) P I TEET 5. AWX T, BEEMEFEOMAEENTOTERIIONT, £ |
DRENZ L DZIY) EIF, ZOMEEFHZENDL I LIZT 5.

(3) #EERIES BITE
V HERERIHI B S, BASEREHARE CEEREZ I - 7o T H D Z e B SR 1T U TR
XN D HET, BARLHKEMICH 2 BESEOMSET ICHEN L HETH S, ZDFHER
BE FAE EAZ 2 L S 2 AT 2 SBAE IS L Tl B 3 2 HIEETH 5.z DBREC
B RN B AZ 2 M SIS 51203, 29, KR L — 7 2 L IS EIR L, R T, T
MERE 7V — 712,  HIT/EREZ NV — 7 IS BT L T BT L s b.
RERERHR A EIAHE S Y3 B OBRE 2 AR L U (2 N2 BEREMSRIX £ 72 1348 RE SRR
LML), T OMRERRXI D SHRET T2 HEE L, Z OBRES TR L T RE R Al H AR 2 1
SEMT 2 HETH L. ZOFIEIL, B 1 I OS2 EIC L, 5 2 122 DOKEEDH
DFHll 2 4T\, B 31 2 O FHEfE ICHRRR Y - BORIMEES 2 hn 2 7 B4E2 R ) | SIRICZ 0
#% Fl > CRLE RN HAZ 2 585 2 0 ThH 5. 2 0BR F AR B AL RE 9 B
AL T HERAL T L DTH 5.,
COREZRAT 584, VE T ) HBREE R L BEEARIX (functional family tree) 2 {Em
L, e B2 LI L TB LERTH L. 72, BT TFOMNELZ § 5 £ &3FIC2—
F— 4 FOBATHN L, BEEEOFEZ T & I LA UIL 5% .

(4) MWENMH BT

BSADKBEECEMEIC LU 213Y, HE5WIIBARKEHZIC L > TUHERIFH L LD
THIUIH 2 3L, BROFRAICTIE L TREHMBEZE L DUEND L. Zo k) LEEAN»
b, —ikic, BLERMEEZEEST L ICHSEIRT 2 HEIRASNENTHE. 2D
YE#ICL 21, FEoBEEA R IF Y EE TR WEAERET B AR\ B A ¥ TIIBIEE
fili B AR 2 M RE 7 BP A IS BT L Ze W T, B IS () Al EfT LT w2 itk
5. NPT I ) BB ETETH 5.

CORNFHEHL T TLWHEERTH 505, 1TUTHEEPRE - Tz, BfivtEsh £ ) 8
ETLWEBOBBOMRERFT T LIILIETRAI N EN L HETH 5. HEE S EMHE
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TR A2 35 0T 2 Uil BB R & #iar L

ZLEE N HDOR) FHE L LN, bAENEEAETEHEINTVIDIRRD LS % b
DTH5.

701 BRI T 2 REOHE 2 KRS LT, 22O () EEI DL (%)
%, BEBRIISRS (52 ¥ Th 2) 720, BLROBEOBMKILE KD 2% LY, &
I 2 M B R R L, SIS & - CBEEG B £ MAEIET 2 b0 TH .

202131 DHEEBE I LML - BEERIZBUE 2 <— 2 & L5 EH 3 % ek L,
Z AU OB TR B AR & S S 2 T H .

WO BT B I, BLREEAN B AR AR PR T 5 8RR T, B RS S Lk
SORIIRGZ VBB VDL LIE, ZRTEWE WL B, E72, Hiik (1) ORMHKRET XD
LIS LB & IR FINA 2R ) 3K LT - T BLE B B AR % M5ML L, /S oS () 1o %
THISEF 2 ED T AL DTH 5.

(5) #aER - #LER MO EMTIE

JE A E AR % #EE B ICHI BT L T 2SI TIRIREDOEE W) 12 T7v—2 87 T
TN e RV, T, BEROBESTICEI L LEBE (W) »RFMUBEL LTEEINS
FEICH EROFETIIRBOREE (W) 12 THSEMNT 2L TEL L. ZDE) Rk
T3, HERE A BT HEE TR B DO EHPE S L v,

COFEIROERN L DLDTH ), FHEOBAFBETHN, £ TLWHBEBTHN,
BEEa 2+ E L 20D L 2D TREMNICHEFRMEZ L MSEMT T2 L TE
5. COHEDMERIRDE ) L bNDTH 5.

T, BUEENEEL FATEREST,  SICI3HRERE B ICHOEIMN L, 20 EMEE 2
TAFIA e LTEEIHMBEZAE L T (. RWT, ZNENOMRESFTFIC BT 5 RED
REBRERIRT 2. 2o L)L THEREST S (W) & DOxBBERA AR 5 22127
5. INEEBHTHERDLHICLA.
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EHAHE R 1EE 1S

4 BE-BEMW) VbV voR

) I '
B BT ) W) 1 BE®H T | EBEWm | BEW) IV g
355 e 4 £ = =
HeBe 4 ET 1 40% M1 20% A 30%| . M| 10% M 1100% H
5,000 4 2,000 1,000 1,500 | 500 5,000
HERE ST 2 30% 40% 30% | 0% 100%
3,000 [ 900 1,200 900 0 3,000
Behe 48 3 10% 20% 20% 50% 100%
2,000 [ 200 400 400 1,000 2,000
&1 10,000 9 3,100 2,600 2,800 1,500 10,000
@ 18T — 1HEE W)
@ 1H#pea T — #HEOBE (W)
® BEOHRETE 1 /58 ()
@ HEEROMRESE —— #EEROEE (W)

ODa (IBRESTET L1EE (1) PRI TH 5 5 6, BREESTEP R ISHES B S 415 BUE R
HiZZ 20 F 2% () JIoOMERMEEZ L2 5. LT, S TOHRMAEIARETH S. @,
OII@ODFR Ly — R EZEZ T L. QDOGEIIHRE - BE W) ~ M) v 7 ARZIERT
% Z AT & BEAES BRI BLE IR B AR 2 S (Hr) B BGE IRl B AR IS ERR S L, M
BIENTEDL (£ 4B,

LB OMBEN T3 0B ), ZOEE () 2400 LK 5 ZEHBENZEI N
AR &) (7% 5. WEE EE 10,000 I %A HF 10 4 0 L 5 ISR S AT
Wb ERET S &, ZHEES T I T 21 () OMMERE (%) - E3EEEFICL-
T, BUE RS HAZ I3RS (W) IS EIRS S, COFRHREBDEL TV &, e TR
A BT S AT 7o B TR H AZ 10,000 FI I3, #EE () 1~ 3,100 H, #E& (%) T -~ 2,600
H, ... Li#gEft3ns.

(6) RAERIMAEITE
G R B0 bz ¥ OFRE F THD? A7) 2IEIBRXEFTIRBEOHENDKE X -
PO - B Yok o TR L B, — kA, SIS R B R OIS L E EO U HED 212 X
BERBEIHIKZE ZITRT CBUR L M ARBICL ) R v, S OEEE L GRS EIN 2
EDRRE F TP AT) PERETRETH 5.
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JE ARSI 35 1T 5 TRl HAR O g & #isr b

Z 2 ) JRUBZE R IRy B A S BE 5 AN B AR 2 ARaE R - HEE (W) B, F7cidmEE ()
AR EIM L2tk S 6I1C, TRERMERICOM L THOEINT 25K THL. it
FEHY 5 ITIRMEROMER 2 BRIICRE L TBLENFDH 5.

B EDREBDBEIETIIFERDEAT» &, BEIFAHRER 2 EHEMEE & T&ICHEHL Tw»
5. 0L ICEMERZ AR L T 5 7% 61F, FUEERAMAEIA O EEEE LI TH I
HLTHSNDEZ LIk .

%8, SORMRERZRET 5172 - TRIFEM RS 2 7 ARLHE & L ToRMMEHE IR
iR & FARNADBAESRT 2 L) I LTE2PRIEE 6 v, BaE () 15 18 5 m
HEEZMoEIMH L, 6122 2 FMERNCHSES T &I, RS Lo BAFN 4L TR -
THEEPRETHETERALIEEL %5, Thbb, MRERITOBBR REIZG 5S4
E) 12 BT 5 MR RBROERRL TRRE - TIEMRE 2 8] L, SOl E 5 Lo
VAUV BRSO DTH 5.

S 512, ZOMSEIRS T S B & BIERRNC 51T 5 SR T H 5 BTN RIS b
M. ZORE, REMUBEDORIEICB T 2 MANEREICIIEEICL S L2,

LRV, WEICIIRAR S (oL AITHFERIEOROKER M) % ¥ TIIBLE R B E =
FE ST & ICHEBEMEE & TEICHL L TRE L, BAREERETOR %A L@ L T, B,
3 @i%ﬁ)ﬂkiﬂ@%ﬂ?ﬁ LT DT\ B,

(7) BASEIAETEINMO BT

BLERAMEARZ ERK S 523 Iz BaER, B, R - MG, TR R BICHES
T 5 (26 2R EITE LR R) 720 TRIA LI EHNEN. ZF2T, IN6D
YrioRE s AT & AT U CRARRGTE AN R R I AR 2 S35 2 LTS,

BH A T B B ST (2 e ARSI SRR LR 8s) o Lo 7z iziddh 270 — 7 Bl oy g4t
INT =T R, AR EIS O BEF DY), OB L DI REEHEREAZ &8l
& IR it B AR 2 45 2@ A SR SIHETH 5.

EABRI THNFEMHG THN, FARRFEEFEF —2WEDO T TLEIN DN EETH
5. 22T, F—24) —F—3BHARXFIBVEDHREEST T L OEE (W) 25T 50 %
ROTEDEHET L. ZD12DIER SN DWTFIERD WBS TH 5. WBS IZFRFEN T 1
V7 PDOTRITWIZ D ETITRREE % 53EBCHEE) (work) 26202 L, H#ED work %
B1RLV)L work RN, CNEERT L72DICHEL LWL O0D work 28 2 KL
Jwork &9, 61T, INZERT H7:DICUELHE R D work Z 8 3 KL ~)L work &MEA
T, INH6Z2EKRILTH2DOTH 5.

WBS 3% 7 0¥ = 7 b OB MR 2 5K L CFBELE L BbA S L)L % Tl
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EEAHY F 15515

ELIERIEL T DTH S, CORR, Bt BIEZ ER Y 5720120 E L 7k 5 ER 7 work
DFRTCHPERICHVIBTELIDTHS. CDLH)LHNED WBS MERINE &L, F—A
)= —I3EBERB LFE LAV work DGHSEHEZRD 5.

Z N WBS i3, 2 D54, BRI EAEEFRRRKICE T TER EN S 2 6, Hid
DEGEF A B EMTIEIC L - TEMT s 2 JEl AR 2 WBS ISAS 32 THIfF 2 2 &
HHRE L 2 B, 29 i, BERM B WBS 2@ U TE&REHE IS 352 25T
XE5DThH5.

C OFER, BUEIRM B AR IBARREE I L D ANBEYE ICFCE S TUR NI EBRE A DORIE &
FHli S W R L e 5. DA ETIZZ D& ) L HEe XD F FHEME L TERRREE ¢ a0l L&
LT3 EP PR TH 555, TDFE 2 I L CBRFAREE NS B Rl B AZ % #5
EIff LT, EREHEZBESETWARENH Y, ZHITHIMERICH 5.

Z & IcBLERM B AR 2 BRRREE I L IS BT 5 DR IR ERE b 7o, B
AR T B RMMRIEZ SR 26 TH L. 2 RMMEGET 5 2 &2 & - THAERKG
FHOJRMMERE O m 2RI L, IRAFRETHITHRIR Y 2 BIRARID D IR L) L T50T
»H5.

(8) DHIENBIEFORME

BRI, b EOBLERMEZEOMSET ICET A ERFAEERZRLTEI) (53
RO ZhsThbh»s &) i, MisEto T THEE (W) BHSEIN RV EL. 2o
C IR E O RE S K - RBHOBEZ R OICEBAIN T 52 &, S 5ITIIRFR
Rt B BRE T 7 e —F LU LICEMIN T 70 —F 2§52 EZNWI LITERLTW3
DTH5 .

L2 L, i b B2 5 ( THERE S FRANEIAT LESE () BIEIfH9 50 ) PRWTEH S
TWBZ s, FMAEDOVAPEE ) DOH LI &, FIBETINT 7o —F R EL
FLHTWEIEHHEREINSG.

INHDZ LEZEAT S L, brEDOBERMBZEDOMSEIfHI % ) AN FiRE A
LTWwdEngd ZOERICIIHERMEZEI DZAEL LTEELTEY, L5 T,
BRREIB I NEME LTI &R, IRT2EBL L T 20T, 20ER 2 AH
AT b L) EEZTWERLTHSY.

X 72, REFEHMS BT O W T v 21E, 1987 FEDFHE TIHMEN IS 3K 6 % TH 1 5
HAEERD DI LWEHEFI VB L L > TEFI LD EE2RLTW S,

O e [16] B
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IR fifii 1812 35 5 5Ll H AR O B & #iar L

%5 ME - HRHPoORRAOSEEMBENHEIETO A E (1987 ERE)

e | ome || wams | P | BEL. ) S2° | as
% MABE L7 179 *| 192 " 61 7| 163 | 243 Y a6 | 189 ”
o masy s 82.1 80.8 83.9 83.7 75.7 78.4 81.1
HERES BB B (6.2) (17.5) (14.8) (22.2) (9.0) (13.8) (14.4)

% wsag~aETs | (51.1) (45.9) (53.0) (30.6) (51.7) (37.9) (47.4)
5‘% Ef@@ﬁf«;}%ﬁ@tf (39.1) (26.1) (24.3) (33.3) (33.9) (37.9) (29.7)
z o b (3.2) (10.5) (7.9) (139 | (4 (10.4) (8.5)

&t 100.0 100.0 100.0 100.0 100.0 100.0 100.0

6. #HU

JFUE A B 12 D\ TR, IRBOMRSH Y, ZHLENEE > EHE %> T 525,
— I IR LIS H 5. Lo L, WT R THIUREREOH L% %7 b D3RG HED
RE L ZDOEBIEENTH 5. AWUTEMEEZ HZEZ L L TEFED, EREHEZ R
AT bR BB, S, A B R BLUE TR B AR O R Bk L B HEIC oW TR, E TR
BEREFE L LEROBBABEO V-~V EH LIS L. ZOEBIIRDE ) bDTH 5.

8 14T, R EE I 31T 5 5l B AL IIBA R BRI PE 12 B v TR 2 TRoE § 5 8F2 1%
I REEEL L ZFEMTH Y, 2 IFEBEITITILCC DT XTHORMICH L TRES NS
RETH LY, BRTROLERL T 203 WEEMHETH 5. OBz W T bKE
HEXESNIHERICH LI b7,

E202, FMAED L ~VISHRRFTEPRLWE N2 LTERTEZLDTAITNIE %R
S, RLUTHEYEMZLDTH - Tt 5 7%\, Bk Newbrough 12 X 1L, JRAifi HAZ (Z
jw7@”—ﬁmﬁ¢A7?4%*vf@li&%@ﬁtwi.WW%tWﬁﬁkwiiﬁ.

F 3T, LEHEL LCHERMBEZZR/OIT 2L HITEREHM AL ICT L7720, A
c:%ﬁﬁ NERRBELI D 5. I N2 — AV IEEE & B BIRE IEBH 5T Tk~ 7z,

41T, TN o DRHRICIIE U TR JFE M B BRE FIE % R, mEE, AaEICsH

LTENENFFR L7,

#5102, M BEOMSETDE 2 FI2OWT, T XA ) A0ERE & AA0REAE
DEIICKIL L T X7z, MREFOE N L2WFICIIXRBTE2ID0H 50T 7 0 —F
DUDPTTE DY) DBRDDH D LD b T,

86 12, B E H A OMS EIFT % MRS 2 B EE, #EE RIS BIFHE, BEER] - #EE R
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EEXREE 1BE 15

o B, R RS BRI L TEONEZ R, S 6 ITREHE IS E %I
DVTHHARZ. ZLTINLROWTOHFEDEEFHEEREZRL, RERMEZEDEX
EHIPMLIL>TWb I L EIRLT,

il

SEH

[1) Department of The Army, The Navy and The Airforce: Joint Design To Cost Gide, Life
Cycle Cost as a Design Parameter, Department of Defense, 1977

[2] Department of Defense Directive 5000. 28: Design To Cost, Department of Defense, 1975

[3] Hein, L. W. : The Quantitative Approach to Managerial Decisions, Prentice-Hall, pp. 261-
283, 1986

[4] Heyel, C. ed. : The Encyclopedia of Management, Van Nostrand Reinhold, 3rd ed., p. 1281,
1982

[5] Juran, J. M. : Quality Control Handbook, 3rd ed., McGraw-Hill, pp. 5-1~5-22, 1974
6] Bz b —7y MFESWMESE: THEIX MORBE L 20%HE, , VE &8 % 37 %, 1979

[7] Masser, W. J. : “The Quality Manager and Quality Cost,” Industrial Quality Control, vol.
viv, No. 4, Oct., 1975 '

(8] MBIRME - AP - fLfE 0 TEMMITEAM, , BRI, pp. 171-175, 1967
[9] Newbrough, E. T. : Effective Maintenance Management, McGraw-Hill, p. 286, 1967
[10] H$HE : T22 b -2 2=7 ) v 7ORE LHKITOW T, , BIlFHHE, 274 %, pp. 1-58, 1984

[11] bR TRERRICBIF2IR L - 2o Y27 Y7 OKEEM , £%25, vol. 39, No. 2, PP.
21-30, 1987

[12] HRFERE - TREOBRRARRIC ST 2 R R , BAE (A ARMEE285%), No. 285,
pp. 58-88, 1987

[13] HEHEE : TEASEOHBEHRICE Y 28MERE, , £%28 vol. 41, No. 2, PP. 19-25, 1989
[14] HHHE : TEMAEOHE L IE, , IE L E 2—, vol. 32, No. 2, pp. 4-12, 1991

(15] HEdHE : TRMAEICE S 2 EBATORERICOWT (1)1, 82— 2> =7Y) » 7, No. 145, pp.
5-11, 1991

11y

[16] FEARE < AT A RS 5 5
37-42, 1992

4

BEDIRICOWT (2)1, 28 a—- 2> ¥=71) » 7, No. 148, pp.

[17] Tsuchiya, H. : ‘Significance and Method of the Evaluation of Function, ”Society of American
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SETTING AND DETAILING OF A COST TARGET
IN COST AND PROFIT ENGINEERING SYSTEM
(CAPES) FOR NEW PRODUCTS DESIGN

Masayasu Tanaka*

ABSTRACT

It has been nearly 30 years since the first cost and profit engineering system
in the product design phase (CAPES) were introduced in Japan. Various
opinions have been expressed as to what CAPES conclusive definition has
yet been reached. It is dynamic growing concept and today more and more
implementations and interpretations are coming about.

Then, a definition of CAPES will be given as follows.

CAPES is the application of scientific printciples and technologies to estab-
lish a cost target, make breakdown of the cost target, estimate the cost or
design alternatives, and improve the cost. CAPES is adopted these technolo-
gies through the development and design phase in order to realize product
specification cost within the cost target that is included life cycle cost (LCC):
development, design, manufacturing, distribution, sales, usage, and disposal

costs.
CAPES can also be called management concept and methodology to make
new products at a “resonable cost” — a cost that can be achieved through

product development and design activities to meet all the required target.
Main purposes in this paper have described the concept of CAPES and

methodologies for setting and breakdown the cost target for manufacturing

based on our survey for big companies of manufacturing industries in Japan.
These are the core of CAPES.

KEYWORDS

Cost Target, Cost Level, Life Cycle Cost, Design to Cost (DTC), Detailing of
a Cost Target
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The Journal of Management Accounting, Japan
Vol. 1, No. 1 Autumn 1992

THE DEVELOPMENT OF RESPONSIBILITY
ACCOUNTING AT KIRIN BREWERY CO., LTD.:
INTRODUCTION OF
THE MANAGEMENT REPORTING SYSTEM

Kazuhisa Tani*,and Hiroshi Mieno'

ABSTRACT

Kirin Brewery Co., Ltd. (KB) saw its rapid decline of business performance
from 1987 to 1989 from its failure to adapt to great changes in the beer market.
Faced with this situtation, KB began to adopt radical policies such as divi-
sionalized organization, a new sales organization and personnel management
system for fundamental reformation of its corporate culture. Also, the Man-
agement Reporting System (MRS) is the profit management system which
was introduced in the beer division in 1990 as a part of the new policies.
KB has aimed at reconstruction in which the traditional centralized manage-
ment system controlled by the head office would change into a decentralized
management system by delegating authority to the branch managers.

KB constructed the reporting system which could provide useful informa-
tion on the true profit contribution of each branch as a first-line sales unit.
This system could be built by changing the traditional system for income
measurement for the cdmpany as a whole into the new system for branch
marginal profit measurement by direct costing. To get the information pro-
vided through the new system in a timely manner, it is necessary to construct
computer-based systems, i.e. a sales-information system and an expense-
management system which could recognize expenses on an accrual basis, and
provide timely expense information of each management segment. KB has set
marginal profit, sales volume and market share as the performance targets for
each branch manager, and has reinforced the authority of the branches over
outlays such as marketing expenses.

KEYWORDS

Profit Management System, Reformantion of Corporate Culture, Tools for
Achieving the Targets of Branches or Divisions, Development of Management
Skills, Branch as Profit Center, Marginal Profit, Cost-effectiveness, Reinforce-
ment of Authority in Each Branch, MRS Connected with the Performance
Evaluation System.

*Director, General Manager, Planning and Control Department, Beer Division, Kirin Brewery Company,
Ltd.
t Assistant Manager, Planning and Control Department, Beer Division, Kirin Brewery Company, Ltd.
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The Journal of Management Accounting, Japan
Vol. 1, No. 1 Autumn 1992

TAKENAKA COMPUTERIZED MANAGERIAL
ACCOUNTING SYSTEM IN THE CONSTRUCTION
INDUSTRY

Tamio Ukita*

ABSTRACT

Currently Takenaka has its original computerized accounting system which
controls over two thousands of construction projects in progress. From the
viewpoint of managerial accounting, this system has the following objectives:

@ Project budget calculation system
To decide the most reasonable cost by the budget planning simulation whch
is applied to the individual projects (as VE activity), when we estimate the
project budget at the phase of planning and change the budget during the
construction phase because of the various reasons.

(@ The allocation of interest cost and managemant fee
To properly evaluate the individual projects by recognizing their respective
profits, the interest cost shall be allocated as management cost based on
the cash flow per project. In addition, the costs of our design department
shall be also allocated as management fee.

® Project budget to actual cost control
To calculate this object quickly.

On the other hand, we are now redeveloping a new stratagic computerized
accounting information system - by which our system will be converted from
the data-processing type into the data-utilizing type.

New system is expected to construct high-value added data-base combin-
ing the data of personnel, material, finance and any other information, and

to make these data available on a real time base for the effective corporate
managemant.

KEYWORDS

The Allocation of Managemant Fee to the Project,
The Allocation of Interest Cost to the Project,
Project Budget Calculation System,

Division Assessment System

*General Manager in Charge of Finance, Takenaka Corporation.
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LTEY, BETHENORZENT 7o —F, ZWILEEBNT 7o—F, 2 & 3EHLEED
BRERXZ2T7T 727 LIS EFEBREITWET, TLMEDNDS L FITOWT D, Hikm
WEERT D by, BRIMEMICILS72HFE, HLWETANRRIEDOBHE, 74— F)H—
¥, BHIFFE, RIAEMRELRIIND 24 TR, BEERICEDL 5 BHEOFMEE L&
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HEFt L DBRMZ2ED T CHEMRER, ZREIATDLOPFEINLRIT T,
SEDERRE L ST, AERFEENFELY HRICBHT 5, —ROKBEEICE
TTWELWDLDTY, AR EDIABLIITKE - THhZzBEVWELET,

105

NI | -El ectronic Library Service



The Japanese Associ ation of Managenent Accounting

HAEERHFRRERE

F1¥E BA
(&)

Accounting) EFR§ 5.
(%)
F2HR A¥ER2I, BEOERZRET, LEOMICKEHMEZES LW TE D,

F2E HMBIUEE

(B#) |
B3k AERI, FEAFEL LUREABOME - BH L b U CREEREB MY -
BERT 5 L EHIET .

(F)

BAFk ARFE2I, FBFZROBWZZERT 7201, ROBEZITH.
1. K2, MERERSE L UEM#EE2DOMIE

ok ¥o = o — 28 L UHRWESTT

2BOWMRE, HE, ZOMDOEEROIKIR

E NN BEEMET L DFEIE DB L U

ZOMBERZZERT A7DICVBELEE

AR

H3E 2 H

(B nFER)

BER ARFSOLBEIIRNDEBY LT 5.

1. E£28 K, FHHAKRY, FPMIFREOMRABERBE B W IEHE2H¥YB &
UBESTFOMREE BT 58, [ELF L, HELSomESR
MR, BIUODEZZB N TRESHEBSORREATLHE

2. #¥28 EHOFYE LU BE ST HIRT 5 R¥ERFA

3. BUaR AFEOARNICEREL TAREL2OBELZRYT SN E2IIEA

4. ZEBL2E BHAFHOME, BEL LI EFERCOWTEELEF D), HE
LDFBREL > THBEINLSE
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5. ¥Rl g F28HB 10 £ E»2 70U LA T, BELOBRELZ L - TH
EInH

(A%)
Bedk APRARLIIETHLER, E2R1AOBAM LB TARHAELRBL, ¥
BEELXORBERZT 2T b4,

(&])

BT7% 283, BATEDLIRXBEMALLITNEL 5% 0.
2. FRROXWERLE LT 5L &3, BEOBREBECH2B2BNT 5 LTES.
3. BEMID2HIZ, Whr L rBEEIKH->THLRERELLW.
4. BESABIUVRISBEEISBREMOLIEEE LW,

(EBhE B DER)
ERS BYLEBIZ, 2B 1OIHOXEL2B5 % LFA%EDKR LT 5.

(BHRnIEL)

9% 2HIZ, RKOBHICI-TZOEKREERT S.
1. B2l X
2. BEINLEE
3. T FEIREDEED & &

(B=)
B10% RAPBELEI ET2L 53, BEEFRELATEE 520,

(%)

Bl QBICROEHHIELSE 2L, BERXOHRIET, BRET LI EHTE 5.
1. RERDZBEEE DT IITEL D72 &
2. AELNDHMIIRKT 5i75% IR BOERKICKT bI78bH 72k &
3. 2BF3ELLIChI ) ENLE X

Fam ®AH

(1% 8)

B125% ARE2IZ, ROEAEEBL.
1. &k 14
2. Rk 3% LN
3. HEmE 20 & LA
4. HHEH 50 % LI
5. BE®E HT %
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5% HETH

(1% B iRfE)

w134
2.

SRBIVHBRHICEDIHEICLY, B2TRIET 5.
Blak, BHHEEE EREBIUSHEEZ, HBE2TRIET 5.

(18 B nHT5)

=14 %

XA

2R3, RELOLBEHIEL, A¥22RET 2.

2R3, BEXBIVEBAEX2BEL, T0RELL 5.

2RI, RIEE2HOBECIPLLT, 2ZBLUNOEBHEBELRET LI LN T
53,

Ak, 2EREMETS.
SRICERDLLEIL, AEED) LD 1B ZOWMEERITT 5.

EHEEZ, 2EPMEL, AR20FHEHELET 5.

HEY, BESPERLAZ2OEE IO EEERT .

EE3, REOEEBITRAB L UELH - MBORKNR2EET 2.

SHEIT, ERONBIZHOXERBELMET .

(1RBn1EH)

15 4%

2.
3.

REDEMII3ZF LT E. 2 LK T 3, KIREDRENINIE2KRTH L

295,

SR, EHRLTIMMITET LI LIITEL N,
FRFLIEBICEVEEINREDEHIIFRAHMEL, oI 18 L%
ZhWnwinEd 5.

HoE R

SHOER & & UHER)

16 &
1.

2.
3.
4

REZESDSHRIT, B, HESBIUVEBHESLL, TOBRITRNEBY LT 5.
ey, E2E8, 28, Bh2E, FE2EBIVHINSEL2 > THERT 5.
HELI, 2k, 2E, ¥EEEBIVHEERZ L > THRT 3.

EBHERX, 2R, MAERBIVERHEELZ I > THEKRT 3.

EFEBIUVZHEEL, BE2BIVEBEE2CHEF T LI L0TES.

(SHBNBE)

BT R
2.
3.
4.

LHEPBET S L 53, BILTEHED HEE, B, RELS P LHERBICENT 5.
BESSI, BE1E, 2EFBETS.

FRHA S, BEASDELADLLE, 2EIFBETS.

HMEXL, 2REWVELRDLLE, F3HEBEBSERED 35D 10 E» HEH
PLoTHERSNALEBETS.
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5. HHBHEXI, 2RILELEDLLE, FLAEHFHEE2ENEN 250 101
oEREL > THRINALEBHET 2.

KHNOERE)
¥ 18% HESBIUVEBRHEBE20SEIZ, 2ERAD 29D 1 U LEOWFIC X - THAIL
T 5.7, BERERBELLLDIIHIF L ALT.

(BEOZR)
E19% LBOFEEIT, MHEBOREEEZL->THRT 5.
2. SHROBIFHIT, BERBICHET 5.

(BEROIER)
0% 2HEOBEICOVCHBHELIERL, BEBIVHEL 2 L0 AMME L2 LT
RFT 5. : ’

(BEHEDRH)
B215 BL0HEEIL, BEITBWITZOHERET 5.

(BEDHRER)
225 BT, ALRHICHICED DL LDODIEN, ROBIELZHRT 5.
1. FEREB S PNEREIZ DO THHEH
2. EBEHEEREICOWTHER
3. FJHEFHHEBLIUOPXETHICOWTHENR
4. ZDOMARDEEICHT 5 EEEH

(BBEESOEH)

23Kk HHHEQAIRRACHIZEDDH L ID2RE, AFELDFERHICHEYT 5 —0FH
BIME, REBLIUVPITT 5.

Fe6xm RAR

(FLHHFEZTESNKE)
245 ARELIFBAFE2HDFLFIITES 2IT) 2O 2HRERBLPRET 5.
2. ¥2EHERERBELOBEBIUVEBRIZIOWTIINNCED S.

(PR 1—ARWEZESNEE)

F22WHR AELEABARE2HDE2= 2 —ATUTER 21T ) 2D IX%2= 2 —ARERE
SERET 5.
2. ¥ 2 —2ARERBLSOBEB L UEEIZTOWTIRIIZED .
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(EEHES L VRETE)
W26% HHEHE2, FEIHESLCNETFHEMEL, BEQOBRE R TR I
L, ZORAFBLITFIUTE &7,

(BEBES L UNZRE)
B2TH WHEHBEAZ, BEWY 2RBIRIERE, ICRERE, BENRES IUCTE
BNE 2B L, BE20OBREBTRLSICREL, ZOREALH/BLITTL 5%,

(BEERE)

£285% BEEE EAEERCOWTOBRZRR2ATHmE L, TORREZ2H{LINIE L2400,

KREEE)
29K ARFELOLEHEER, BFE4HI1HIZKIVEREI A3 BIZKRDLS.

FesEm DHOEE

(HRINEF)
30K ALHOEEIT, BHEL2BIVBLICBWIHRELED 359 2 Lokl 5
T 5720,

(FEEY)
831 % ARFE2OMET, BIRICHEL TITYH .

i+ /I

AT, 19924510 A 3 BASLMBITT 5.
ARSAHATOBRBUCHEAET 1% 813, RSN LV BEINLIDEALT.
1995 SEE DR EDRIEHEIIEFEBEXORRICEI LI LN TES.
ARELSDBEFKANL, 19934E 3 F T, T 162 EREHEX K 1 TH 3 Fi ®
ALK THERE THERNICB E, 2LRIE, T346 SERAETRFETH
A 500 Fih FORBEALKFREEFEHNICE <.

5. 2XBOFHIL, BTROBECIYIIPDLLTY, BMETEDDLITTHOR, XKD &
T 5.

Ll A
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FXubim R R B 2 E B

($38Y)

F1Hk CoBRE, AATHESFHERR2UE 4 ROEDICE I EREIN L ERTRER
B2 (LT, HEZTRLLVH.) OB LEBICOWTLELFHEZEDL I LZHN
L5 3.

(REZEROHEMR)
#2% WMEZRAR, WEZRAR, HTROWENTRER, MERE, BLUZOMORESR
BEL-oTHKRT 5. :
2. WMEZARBIVRENZARE, ¥2ROMBEICHT S, BE2ORA LB TEY
T5. ZOEIIFNICED B,
3. MEZRR, BELTERMETS. 20U, MEZARI\YVRE LROEAI, $HEER
SORBE/TREZAZEMT 52 LHTED.

(REZEEOBH)
3% WERBEIRFEHE L THEEE 2RV ERERBELZRBL, 2B 2RUTT 5. 12/7
L, xR XEDFHEU HD AL, #Y BN L 52X BWEHAICREZBE 2T HET 5.
2. MEZBRR, FZXBIUSERH 2BE LENT 5.
3. WMEZBRII, MEZBSOEEICH-S.
4. WEMZERI, REZERTMAT S

(MRERITER) ‘

Fa4k WMELZAR WEINRERL IVHEERED, REZR2DORMELRIT TREPITH
2R L, MEZ B2 2 0ENHET 5. WMEZERE, MEPITEI»T - EFD
AREEZWERZARICHET 5.

(REEESDEE)
Bk WMEREARDEBIVUTOESNERET .
(1) #ERRXEZEoZA, F#EB L UBRICET 23E
(2) #¥2EoEB L UREICET 23E
(3) v7=xz)—FEDENICET HFH
(4) FREDFRITICH) THEHERB IUNERESFICET 5 35H
(5) ZOMMREZBESHIT) DFEB EEFE L LN HHEH

(EFEMXNEETF)
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ok WMEZARIT, ZMICEERXOEEFELZSRL T, FEICYULIERELRET
5, 1wmOTwmICH T aEmAIIFENELT28EL, v 7)) —RELZEOF»
L5BET 5.

2. V7= )RR AICEDS TV 7 =) —REB TR 28> TRIT 2.

3. WMERB2L, BELLEREB KL, IENERZHWTHXOEEZKET 5.

4. WEZB2I, VBB L TLY 7 2 ) —RAUNOHERERE IR EE 2 RET
BIENTED.

5. REBIDWWERB LM E TCOMHIERL, EREDREVBET 5 LIREREEIH
Wr L 7285803, MEPITHIERE L BET LI LN TES.

6. EHiE X, FENDERNICIVATENHIA TR, BEBELZRERARICHRE LT
e 570\,

7. ZFEOFTMMENI, EFEICRERXZHALZHEAB LY 1, HURNE T 5. B
ERBEDSTORINAE 230E U CHFEZ AR LA, ERE CHRFRCEHMA L
HENE & ) ToO¥EE L7RHMAA 2 TR EEHM LT 5.

8. EHREBY, BEMBEBROBEOB LY 10 HZ B X T LRI L AWEAR, KB L
72 ) —RBICEELKET 5.

9. HHHEIL, MR LOEE - STEZERENHFMEEI 3, A2 BE T LT ERFER
XERE L WEAR, BERXER) THRLDEAL L, BERRTTS. 2751,
ELZHBICEDVEREE? CREZERANAREROHR LR D - 2543 FE 21
My sl e TE3.

10. #BEER, EFRBLIOBBR XD A PV EFTETS L)WM INTEA, 24 by
BETET AL TEB.

(IR NBERRORT E DKL)
IR HRER UTOSSICE D ERMRXDOBAFERSRERTT 5.
(1) @WETHY, RELTIWIFEA
(2) HEFL-FHOWE FTEEZERT 2, L 7= ) —3AETH B !
(3) TRHEL7Z-FHNOWE - FTEZZERL, BLv7=2)—275 1 FmC
(4) ABEETHY, ZEFTREThW AT
2. WMEZAERIT, EHEY 2 ADLHE, LTDESITEHED &, EHREDOILMER X D HRK

ﬁxl_lt

=B

WERD 5.
(1) BEHRBICIIBEFERERPCTN LS ADGAZ, BimX 228 L,
BEEHKTTS.

(2) —HOMABFEERREIEES B, WEDZ NP E BLUEOSEAIR, F5B %20
U LNEHICOERKRE ETES L ENTC L R RERRIC, R e L,

EEEZRTT 5.
(3) —HORABFBERRFE C, D2 A A C UL LDGAIIEE 2k
¥5.

(4) —FOBATEREHTE C LLE, 702 hosisi F oS, Bl & LT
BINEREERE L, BESRET 2.
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(5) HFED, MERBSOFEELBOBMIC XV @M 2 ) FIF725413,
BEEEKRTT 5.
(6) BERBOBAFEEERICTNILFAEF OBAL, BERXEPIES LEE
2HRTY5. ‘ ,
() L (3) BV (4) nHEARXA*, 3 HOBABEZERICBLYTWIND
FE CLUTOE &3, MM EHESEL, BEERTITLIENTES.
3. MEZBRRIETENIZLLOEA, BIFHNES ZH¥H L TFEEROIEM R X DOE
Tz .
4. WERTAERI, RE SN -BMRXOTEREI, BmX >R LB 2EMT 5.

(FRXEDFRH~NBH)
BRFE AR XERR, ROBBBXFIC L7208 THLHRERESOREICIVIERT 3.
(1) X . MBI Z FRR DS
(2) B/ — b CHISLAOHFEREDL LI, MAIMAHETH > TLZ DK
EH+4ThwE DM
(3) WIEER: MEDBRETEH LA, i, 705 25 THERRIE LT
BED H % LBD LN 5 b ODOEHE
(4) FHIFR . FrE 0O (B) OBREDEFICET 2 Hrseiis
(5) FHFE: BBUR1EUWNICHET S L2 XD FRAT
2. BETIRFREORE, ZH B I UREH DBRALE, ZOMr2iioE, 4k
BB IUREOMIICE T 23EIL, WEZRRESVRET 5.
3. HAWMBFOMRIEIIFERELT1IEE L, IR EDFRY DA ZFTIE L 721, ZHEE 18
DWICERZAT 5. SHHRNISEREAD L WA, FHEROMEZ2 L ->- T T ET A2 &R
T&5.

1 A

1. CoOBRETI19924E2H 18 LY EITTS.
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HABB XA SRR AR

(2EEENEH) ~
B1H5 AP, THAHRUBEEESICBITAERBL ST HERORBL ZFDXER
»ELHPE LTTIMTE NS,

(BEDEK)

B2% HRERXFEoEHIL, BRI E L THAREHEAFRESDEE LTS, RIELEERE
2 L RBERRICOWTIIZDORY Thv, HFIZ X 2REHRXFICOWTR, W
ERBLDERBE I LT, LB Lol fEERE2Z T T2 EHTE 5,

(&)

B3% BRI, $1RCEDLERICEITIMAINDIDOE L T - KRS EBET
2L0THY, ZOWEBM LR L VWIEIORS N TWRIF IS 5%, R
X3, BICTITRA, BTl w LIRS,

2. MR EX, OARATHLOFEAFHEEEICH.

(IXFRIR LD ZIR)

FAR HBRRXOREL, 2B EOEREDEELRICE IS EWMEZTRER2PRET 5.
2. WMERBR2IR/MARXNORT2EHE T A LN TE L, ZOHAOBEREOMIEIZ
BRI LT 22 B &L, ZRE2HZLEAIIFRBRERXDOE T 5,
3. BMBARXENZMBIERFEENZNDSRHEZE LB ET 2, ZEINTHXDELE
~OB/BIEF L, R E LTZBIEE T 5,

€=

5% BRINHNEOBMEIZEN L LTARZ2ICBET 2. BUABBIC L DA%
RTFBT D L RBELEAICIT, FE AL OB THES LIEET 3.
2. EMEHEICRIT 5 #REIL, EFHOBTICHEWTLET 3,
3. EZIIACORLELZHL - BEREOHTHET LI L TE S, 72770, B
FOUREPARFSICER CEM L, BRI RE T 2.

(BR D)
EOoER MR XEOAMNERIRFEEIFRERZER LT 2,
2. PRM SN IEEE, BHIL o,
1%+ Al

1. CoOHMAEIF1991 411 H 10 H £ Y [EiT7 5.
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AR SR BT

(#381)

F1HR RELFEADIZFHR L OBEIIAREBICNE ). HXUNOEREER L ZNICHEL 5
LT 5,

(ERWXNEE

F2H% BEMXOEH/BIBARFTEIEBRFOTIAI LTS,

(EFRRIXNER)
E3% HBAIIHEEZ LTS,
2. HRGERSCEBEAE LT —F7oty 2k VIERT 5. HAEIC L 3RFBEHRID
A, AARARIC IR 32F X 2547=800F2 HE L L, T2+ 2hF5LD
L3 5h, FREIZLIEBRERXOGEAL, A4 BUARKIC 1 # 25 17 (300~350 FBRE) %
BZ:LTIZA7L, TRz +7ICHITHLDET S,

(EFEHR T D)
B4 HARBCLZBFERXOARIMEIT T — F7 ot v 9 ERT 30 4K (24,000 F) LI'F,
FEEIC & AR RER X OB AIE 30 4% (10,000 35) LT X $5, MEBICET 52<—21}

INITED D,
2. FERRDsATIIEY), WERERVERY EROHEIT, BFHORBEMZ 52 &
PTEB,
(IXFBRL DR

F54% HEwmXiciI@lL— FS 2005,

2. HERmXDOE1R—VICIINEL EEICRTREL, FE%, BEE% BAGE, X
MG TEL. T, BEH GEEORHAIIAER) o, K&, EFEES, (LLd
WE7 7y 7 2F5 ) LT 5.

3. BARFEICL BN, HFEBICLIERMBX LD, BERXDOE 2 R—VICKE (F
1=V ERL D D), 400~800 FREDOHNXEGT #ILT. #F 3 =— 2 200 FERED
KXEE, BIVS~8EREDEXX—7— F2 HAREB JUEFETEL.

4, BIERXDE 4 — VUK, B, &, SECR, %, XN, ¥2H£HEHEAZ
EIHEIZTELDET 5,

(EfEmXnEEAH)
F6R ERRXNEZHRBLUTZREAIE TS, SHICARLEWEAIL, #2ERESE
2IBEIEZERLZY, BEZIT) LW TE D,
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2. ASUIEHIEL Y THRL, “L.”, “2. 37, 4. 5. 6 DEILRMLBEE LS4
LV EAHT B,

3. BAEICZLIEMmXIIFREE -, FHEFELZHY, FHLOEKRTRET. #Ey
COWTIIHMGRIIEAETICRS 2T kv, BIFE, e, SR, i
Al LTHRH, REEETREOBEINOH L I0IFET, ZVREIIEHERS
%D,

BronEEHE, RUAELTTZ2ETHFEHCA, KiE - BHE - BEEH - K
BIERD ) TWLDIIEF LT H, Fl2iE, —kih, —&2, £=4&, 72720 191
fo, 1 USRI E T 5,

REEICL HBMH XL BRTEMLER LAY, TELRETFRA T4 7RAE—=H—
EDMIEEZIT 5.

4. ¥hofEndy

(1) ME G ) E@mm () AWT, Bt R )ar=(, )2Hn35,

(2) H7a (- )RB3HENMHEH) LHILTELZDT, ZFMEINDOHFAZITME). Rk

XBEFIZER a2 bl WwT, EVA F2HNS,
f5l: J. M. Keynes
L2 LBIEIZEY A FEANLWDLD L EL L o7z, TOEAIT—RINZER
IZHE . ,
#): EEC, IMF, OECD 7% ¥
(3) FIAXIE T 4 Z2Hw, Zxr—TFT—var=—7, HziE, ¢« " %¥Xi3 KK
XEIHDAIZHN 5,
(4) Z“Eeyhr T IEESETRATFCHC 5,
(6) WMEBLUEHREBHOBER) 2EB R, Y—v () T o 72T
2EL RELHARX 2 () RT7I b [ ] 2HWTD LV,
(6) Fvia— IEANLEDEA, 21BEOILDEMHS,
(1) "7 -F2@3FTN A 70=13357E7—2 3 DI, BEEBERHN
FEFEA BEZ I,

(8) N —F—.... [IHEEDOERITHE.

5. ABIZERE LTHBETERLT S, RELACHONT RN, F2HF0RE
TLDITOWTIZIDRY T3z,

6. BREIFUTICEEL, RRICEBLEBES A5, XPTHEHAT L2EHAICIERLIES 2
V9, “a/b” “exp (a/b)”  ENFRELZH WL, BRIIEFHICLZIBENIRNYTH S
o, BHELHAIFTMRETCHT EOFEEL2EEANS, HFERLEFTIZIEIA Y v 2
PEADPL, BTELLVEHIRT V=4 Y 2KET 5. BEOEERI, K, W,
NERRET S, EvFE, FYFXiTas 2, DEHITIHETAS. C, O, P, S, Wir¥XK
XFEPXFDFHEDARIL DL, E-EN ERANT S, XV »XFa(TH77),
y(rr=), x(74), x (Hv2Y), @o(FAX) &, TVW77xXy bDa(x4), r
(T—=n), x (v Z7R), k(r4), w7V 2)zRT 2.

7. BRLZLHL LG, RUZITHATLIHAR, BLESEZMT, AXHoiX
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BETICZNESEZRLT. TLTERXEAXDH LICETEDTRTI L ET B,

8, MFR7IET7HFTHEERL, = kicar=( )22,

9. MBIUENEEY ,

MBIUR(BFEZ2ET) I ‘M1, K27, “kl, 2 DLH)BELESZMIT5.
BMERISIEICHSRZHCTESE, TENEZOFTEMTICHER S &) cEL.

(BEXXH)

BTHR XPTSHRTLRB LUFFCEREEDH 2 X DA%, RICGRIC—FFELTY AT 5.
2. ZEXEN) X T ONEFIE, BRXAXZEXBET, FHAE LTE 4EHD R THSI
¥ 5.
3. HATADGAY, FESR, FE, RITP, BITHELIOMEICEET. F72, ¥R
DGEL, FEHER, RE, HiER, B, RITEE AT, £E, 4, B&
U HEEZZEIIREE L7\,
4, ZBEXOEINZ, FHD, HL VIR 1FEHEOBRICL->TT A7 7y MEIZT
b, TlRZEOHIERT.
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The Japanese Association of Management Accounting

The Japanese Association of Management Accounting was founded in July 27, 1991. The Asso-
ciation is a voluntary organization of academicians, practicing professionals, and others involved in
education and/or research in management accounting and management practices. Each member of
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tumn, by the Japanese Association of Management Accounting. The Journal has various sections,
such as articles, research notes, case studies, and book reviews. Articles in the journal are selected
through a double-blind referee system. The scope of acceptable articles embraces all subjects re-
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established for publication in journal. The manuscripts except articles are selected according to
the policy set by the Editorial Committee.
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