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The Formation of Accounting Models corresponding
to Market Environment

Yoshida Hiroshi

Abstract

After the World War Second, gradually, and since 1990s, rapidly, the globalization of Security
Capitalism has had a progressive development. This paper concerns with the effect of such
development regarding with accounting and information disclosure systems.
And the aim of this paper is set in the clarification of the tendency of future reforms of accounting
and disclosure systems. What is the real thought of current worldwide reforms of accounting and
information disclosure systems ? Under the hypothesis that knowing the thought of current
reforms might lead us to the heart of future development of them, in this paper, the knowledge
gained through investigations done has been disclosed.
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A Study on Customer-Oriented Strategic Pricing
By Utilizing Compound Effect of Functions

Masaaki Harada* Masayasu Tanaka '

Abstract

Manufacturers often make distinctive products as their strategy to establish competitive
advantage. They improve the performance of the basic functions or add new functions. These
new functions are called "added functions. " This study has been made to propose a new
method for setting up representative prices for these added functions. The procedure is as
follows: First, people to be researched are selected as representative of potential customers.
They are asked to answer questionnaires to determine the price zones for the added functions
according to their subjective evaluation. Secondly, these price zones are integrated by a
linear integration model to obtain the representative price for the potential customers as
evaluators. It is rare that a single added function is adopted in developing new products but usually
multiple added functions are adopted simultaneously. From the simultaneous adoption of such multiple
added functions, some beneficial new functions for customers are sometimes produced as the result of
their interactions. This will be called "the compound effect of functions" in this study.

This study also touches upon this compound effect of functions and proposes two new indices, " the
recognition rate of the functions' compound effect" and "the evaluated value ratio of the functions'
compound effect." The analysis and evaluation of "the compound effect of functions" will be made by
using these indices.

Key Words
strategic sales price, customer-oriented pricing, liner integration method, added function,
compound effect of functions '

BA B OIREFEMER € B8 545
—HEROESSREZERALT—
<BXEE> JEHE FEFE* B

RUEEICBWO UIBRPF B LR TDDICRAZENLERIE B EAEINDZENZE V. £
D7 DI EAREO M E-CHBEED MBI b5, AR TIIF I BMESh 3 RGeS
MTANESRE | EFESZEICT 5. FIDICZN OO MBRRICXT T A RMONRBEERETHFHiE
PRETD. TOEDHIZ, ETEBEBEDOLRIMLOEEINEFFME IS C, EBMFEMICE
DSNTEHlE Z A MR OSEHERAE TS, KICINOOSEH2HREERFERELE
HALTHATAILICE > TRIMEE L CRESN A BENBEE SEOFMECRKRELZEH
T5. LZAT, FIMBBEARICELUT, MISENSEM CRRICHALZENDZ D72, B
DRI REAR R ICIR ASNA B AN L. ZOLEEROMN MBSO EFER I TEE
WCHRRET B RE N ERHEINAZENLIELIES S, BIFFE TN 2 H#REOEA R L
FESZEIZT B,

ABFE T MBREOESIRICEB LT, [EEDRBHEE I LIEEHRALLE L2152
DOOFHBIEEFREL, BEDOEHA RO LT - FHEETTS.

<F—U—R>
EREE AR, A T EORMRE, WEERAAE, N, BEOHE AR

20005£10H23H =A¢ Submitted 23 October 2000.

20014 3H 5H =& Accepted 5 March 2001.

*ERE R EERER Sanno University

TR AT T Science University of Tokyo
11

NI | -El ectronic Library Service



The Japanese Associ ation of Managenent Accounting

BHLEty F10B F15

1. Introduction

There are many cases in which added functions are supplemented as a policy to make the product distinctive
in growing markets with many competitive products. There are two specific features in customers’ pricing of
added functions. The first point is that pricing includes vagueness shown with some range. The second is there
are some variations in these price zones among potential customers as evaluators. Therefore, it is necessary for
manufacturers to integrate these vague price zones with variations and obtain a representative price for all
people as evaluators to set up the price based on customers’ evaluations. A single added function is sometimes
adopted, but in most cases multiple added functions are adopted simultaneously. When multiple added
functions are adopted simultaneously, some beneficial new functions for customers are sometimes produced as
the result of their interactions. This will be called "the compound effect of functions” in this study. When a
compound effect is recognized, the customers' evaluated value of the added functions as a whole will become
larger than the sum of the customers' individually evaluated values for the added functions.

The existence of the compound effect of functions will be clarified through case examples, and two new
indices will be proposed for evaluating this compound effect. One is the recognition rate of the compound
effect and the other is the evaluated value ratio of the compound effect. Next, the compound effect of functions
will be tried to be grasped quantitatively by using these two indices and then the results will be utilized to make
them useful to come up with a higher-valued product concept (Tanaka(1995)) and deciding a strategic sales
price. '

2. The Outline of Conventional Studies and This Study

2.1 Conventional studies

Most conventional methods for pricing added functions have been evaluated by comparing them to
similar/competitive functions from the producers’ viewpoint. The hedonic pricing approach has been also
developed based on the regressions of property values with market analysis to estimate the willingness-to-pay
for each property (Rosen(1974) , Kanemoto(1986) , Kanemoto(1988)). This approach is particularly attractive
because it can be applied to nonmarket interactions such as externalities and public goods. In this study,
however, the direct pricing survey for potential customers will be adopted as the desirable method for pricing
the added functions based on their characteristics. _

The studies which have achieved the leading role of evaluating added functions by potential customers are
based on the application of the Delphi method or its further developed new Delphi method (Koshiba(1996)).
However, these methods have the unsolved problem of the representative price of the evaluated values (price
zones) which often do not converge within an allowable range. Although there also exists a study
(Harada(1998)) by the authors which has improved these methods to set up the strategic sales price for the
added functions, the above mentioned studies have so far been for evaluating the added functions individually
and have not mentioned "the compounding functions."

This study focuses on this point and shows a new concept of "the compound effect of functions" as well as to
propose its evaluation method for the first time, the purpose of which is to be utilized to create a higher- valued
product concept. Furthermore, it-shows a new viewpoint in studying the evaluation of added functions.

2.2 The out!ine of this study

The procedure in this study is shown in Fig. 1. In general, when a customer decides to purchase something,
he will have already decided in his mind the highest purchasable price a and the lowest non-purchasable price
b. Therefore, it has been considered in this study that there exists a drifting price zone between a and b where
he has not yet made up his mind whether to purchase or not to purchase. Thus, the drifting price zone of each
potential customer for the added function will be clarified by research. It is considered that each potential
customer will purchase at some price within the price zone (between a and b). However, which price has the
highest possibility of being purchased is not known. Therefore, it has been considered in this study that the
possible price of being purchased is uniformly distributed between a and b (see Fig.2).
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In this study, the evaluation value (the representative price) of the specific added function is calculated for
the potential customers as a whole based on the linear integration method.

For each potential customer, the sum of the evaluated values for the individual added functions and the
evaluated value of the added functions as a whole are compared and analyzed, then the relations between the
evaluated values (the prices) and the purchasing desires of the individual potential customers are grasped.

The recognition rate of the compound effect of the added functions is calculated based on the relations
between the evaluated values (the prices) and the purchasing desires for the individual potential customers.

The evaluated value ratio of the compound effect is calculated based on the value of the compound effect
derived from the relations between the evaluated values (the prices) and the purchasing desires of the individual
potential customers to the evaluated value (the representative price) of the customers as a whole.

Lastly, the quantitative methods of the setting up the prices for the specific added functions based on
customers’ evaluations are totally analyzed and the results of the analysis are utilized.

3. The Selection of the Added Functions and the Research of the Actual
State ‘

3.1 The selection of the product and the added functions to be adopted
It is desirable that the product to be chosen as the object in this study is such that it is a product in its mature
stage and that many competitive products exist, so that it is considered important that some added functions are
necessary to become distinctive from other products. As an example of such, a kitchen sink unit is selected. The
following three added functions of the kitchen sink unit made by Company K are chosen as the added functions
with a high possibility of having compound effects. Their functions and effects are as follows:
Draining plate function***
* makes it slide on top of the sink so as to put washed food on and drain it.
* slides on the other plane as a draining basket by a 2-stage sliding mechanism.
Draining basket function-**
* makes it slide on top of the sink to put washed vegetables and food in for draining.
* slides on the other plane as a draining plate by a 2-stage sliding mechanism.
Chopping board function---
* makes it slide on top of the sink to cut food on.
* slides on the same plane as the draining plate.

3.2 The evaluation of the added functions by the actual research

It is very difficult to derive the evaluated values from potential customers for the added functions. Since
potential customers think that it is better if the purchasing price is as low as possible for a specific added
function, they are apt to show a somewhat low evaluated value. Thus, the customers were requested to make
their evaluations for the specific added function by two values a and b as previously described. Potential
customers mentioned the values for a and b with almost no hesitation. If the values a and b become known, it is
possible to evade the trend of the evaluated values to become biased toward low values intentionally, although
some ambiguity will remain. As a result of the research questionnaires, effective answers were obtained from
193 potential customers (housewives having a high possibility of purchasing) for the kitchen sink with the
added functions.

4. The Method for Calculatlng the Evaluated Values (the representative
prices) of the Added Functions for Potential Customers

The representative price with the highest precision should be determined by a weighted mean, rather than the
simple mean, of all the evaluated values so as to give the weight coefficient according to each potential
customer’s degree of price sensitivity. To accomplish this, the linear integration method is used as the method
for calculating a representative price for potential customers as a whole among many methods for calculating a
representative price. The essence of the method is as follows:
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A random variable Z is constructed by the linear combination of n random variables X7,X2, - -, Xn as follows:
Z=cX +c,X,++c, X, )

The linear integration method (see references Ishihara(1993) , Ishihara(1995) and Harada(1998) for more
details) used in this study is to determine c,,c,,** *,c, SO as to minimize the variance of the random variable Z
under the condition of the following equation (2), to obtain a representative value from Z for n potential
customers with the highest precision.

G+ ++c, =1, c; =1 @)

The evaluated values of the potential customers for the each added function obtained from the questionnaires
are considered as uniform random variables, and are integrated by the above mentioned linear integration
method, and the integrated evaluation value is considered as the representative price for the potential
.customers as a whole. The procedure for calculating the representative price of an added function based on the
linear integration method will be explained through the following temporary hypothetical example. The prices
a and b of five potential customers for a specific added function of a certain product with their density
functions in Fig.2 are as follows:

personl a;=8.0, b,=105 person2 a,=6.0, b,=7.5 person3  a;=5.0, b;=120
person4 a,=9.0, b,=10.0 personS as;=7.0, bs;=13.0

The representative price Z based on X3,X,,...,X;, where X, = {xlai =xsb }, i=1,2,"**,5, can be shown by

Eq.(3).
Z=c Xj+ ot o +elXs, ¢t et ot tes=l, €20, ;20,7 ¢5=20 €))

1.0 F person 4

6"?0.8 B

g person 2

0.6

‘i person 1

S 0.4 «

a2,

g
0.2 person 3 person 5
O | ] r ]

0 2 4 6 8 10 12 14
Price (ten thousand yen)

Fig.2 The distributions of the price zones decided by the potential customers
The thought behind the liner integration model is to obtain Z by linearly integrating X, X, -+ X based on the

weighted means as shown in Eq.(3), where the weight coefficients c,, c,, **,c; are obtained so as to make the
variance of Z minimum, in other words, to make the precision of Z maximum.
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Let the means and the variances of the price zones X, X, **»X of the added function be £, £&,, ", 45 and
o/ 07, o4 respectively, then the weight coefficients ¢,, c;, **'cs in Eq.(3) which minimize the variance of
the integrated representative pricc Z can be expressed by Eq.(4), where o} = (b, -a,) /12,
i=1,2,-5.

/" ‘ ‘ i=12,...5
/ *Jort Jar* Jor* Yo | @)

This shows that the narrower the range of the prices @; and b; is, or the more sensitive about the price the
potential customer is, the higher weight coefficient c; becomes.Therefore, the mean 4, and variance o ;2 of the
representative price Z can be expressed as follows:

(/z)um()/z)u,a»(/zm,+(/z)u4+()/az)u; of = 1
Yo Jofa T e Jet et St St e

When the distribution is uniform, the mean £, and o ;2 for person 1 can be calculated as follows:

' JRPERY _ I
a, +_bl _80+105 ~9.75 o? = (b, -a,) _ (10.5-8.0) ~0.52
2 2 12 12
The means and the variances of the price zones for persons 2 and so on are obtained similarly and are put
into Eq.(4) to calculate the weight coefficients for the individual persons. The result becomes as follows:

W=

¢=0.097 ,c;=0.269 ,c;=0.012, c¢,=0.605 ,c;=0.017

And when the means and the variances of the price zones for the individual persons are put into Eq.(5) to
obtain the mean « zand the variance o ;2 for the persons 1 to 5, the following results are obtained.

Ly =8732 ,072=0050 (0;=0.225)

The distribution of the representative price Z with the highest precision is shown in Fig.3. The price zones
for the individual persons were uniformly distributed, but the distribution of the representative price becomes
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approximately a normal distribution (due to the central limit theorem of probability theory).The representative
price becomes 87,300 yen, at which the standard deviation is 2,250 yen.

The evaluation values (representative prices) for the individual added functions of the kitchen sink unit
obtained by the linear integration method are shown in Table 1.

Table 1 The representative prices of the added functions

Evaluated values
Added functions (representative prices)
for potential customers as a whole
draining plate function ¥6,300 '
draining basket function ¥5,400
chopping board function ¥5,300

Furthermore, for the cases that the number of added functions is two (the draining plate function and the
draining basket function), or three (the draining plate function, the draining basket function, and the chopping
board function), the sum of the evaluated values of the individual added functions and the evaluated value of
the compound added function composed of these added functions for the potential customers as a whole are
shown in Table 2.

Table 2 Two types of the representative prices of the added functions.

The sum of the evaluated values The evaluated value of
Added functions of independent functions(yen) the compound added
function(yen)

draining plate

draining basket 11,700, : 10,000
draining plate

draining basket 17,000 12,200
chopping board

The evaluated value of the added functions as a whole (the evaluated value of the compound function) has
become smaller than the sum of the evaluated values of the independent added functions. This is the
generalized tendency because many potential customers recognize that the multiple items purchased as a whole
should be relatively cheaper. However, we cannot say that the actual state of the potential customers has been

- analyzed sufficiently from this result only. It will be necessary to analyze the potential customers individually,
as mentioned below.

5. The Evaluation of the Compound Effect of Functions

5.1 The relationship between the evaluated value and the purchasing desire for
each potential customer

When we look at the evaluated average value for the potential customers as a whole, the sum of the evaluated
values of the independent added functions is, in general, larger than the evaluated value of the compound
function (the evaluated value of these added functions as a whole). However, when we compare the distribution
of the sum of the evaluated values of the independent added functions with the distribution of the evaluated
value of the compound function for each potential customer, there are some cases that the evaluated value of
the compound function becomes larger than the sum of the evaluated values of the individual added
functions.

This shows that there coexist potential customers who recognize the compound effect of functions and those
who do not, when added functions are adopted simultaneously: To clarify this fact, it will be necessary to grasp
the relations between the evaluated values of the added functions and the purchasing desires for each potential
customer.

The strength of the purchasing desire will be expressed by the purchasing probability in this study. The
distribution of the sum of the independently evaluated values of the added functions for each potential customer
can be derived from the convolution method (Feller(1975)) in probability theory.

According to convolution method, the distribution of the sum of the evaluated values for the two added
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functions F, and F, expressed as uniform distributions can be derived as shown in Fig. 4. The lower limit and
the upper limit of the distribution having a larger variance for two uniform distributions are expressed by a, and
b,, and those for the distribution having a smaller variance are expressed by a, and b,.

A trapezoid form F,+F, as shown in Fig.4 can express the distribution (probability density function) of the
sum of the evaluated values for two added functions. Therefore, if we suppose that the sum of the evaluated
values of two added functions F, and F, is a value of the compound function comprised of F, and F,, then the
relation between the evaluated value and the purchasing desire can be derived as shown in Fig.4.

Fs

a, b, a; b, >

probability A \ / (b,-a,2by-a))
density 1

e T
@ +ay) (@ +b) (b1+a2)(b1+b2)7
_._ evaluated value

purchasing 14‘

desire !

0 @y +a)(ar+by) (b +ay) (B +by)
evaluated value

Fig.4 The relation between the evaluated value and the purchasing desire

>

When the evaluated value is equal to or larger than (b,+b,), then the purchasing desire is 0, but for the range
between (b,;+b,) and (b,+a,), the purchasing desire (purchasing probability) will increase with the decrease in
the evaluated value following a positive quadratic curve.

Next, for the range between (b,+a,) and (a,+b,), the purchasing desire (purchasing probability) will increase
linearly with the decrease in the evaluated value. Furthermore, when the evaluated value is within the range
between (a,+b,) and (a,+a,), the purchasing desire (purchasing probability) will increase with the decrease in
the evaluated value following a negative quadratic curve, and when the evaluated value is equal to or less than
(a;+a,), the purchasing desire (purchasing probability) becomes 1.

On the other hand, the relation between the evaluated value of the compound added function and the
purchasing desire can be derived as shown in Fig. 5.

[ l

urchasi % by
P ni evaluated value
desire 1 \\l
0

>

as by
: evaluated value
Fig. 5 The relation between the evaluated value of the compound function and the purchasing desire

The purchasing desire (purchasing probability) is 0 when the evaluated value is equal to or larger than b;. And
the purchasing desire (purchasing probability) will increase linearly with the decrease in the evaluated value
when the evaluated value is in the range between b, and a;, and the purchasing desire (purchasing probability)
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will become 1 when the evaluated value is a; or less.
The compound effect of the added functions can be grasped by comparing Fig. 4 with Fig. 5.

5.2 The method for recognizing the compound effect

‘When multiple added functions are adopted simultaneously into new products, a division into several types as
shown in Fig. 6 will be seen when we show the relation between the sum of the evaluated values of the
individual added functions and the purchasing desire (purchasing probability)(Fig.4) and the relation between
the evaluated value of the compound added function and the purchasing desire (purchasing probability) (Fig.5)
on the same coordinate.

For type D in Fig. 6, the sum (A) of the evaluated values of the individual added functions is always higher
than the evaluated value (B) of the compound added function. This shows that the potential customer for this
case completely ignore the compound effect of the added functions.

On the other hand, for type @ in Fig. 6, the evaluated value (B) of the compound added function is always
higher than the sum (A) of the evaluated values of the individual added functions. This means that the potential
customer for this case has recognized that a new function has been created. That is, it shows that the potential
customer for this case has recognized the compound effect of added functions.

For types @ or ® in Fig. 6, the sum (A) of the evaluated values of the individual added functions and the
evaluated value (B) of the compound added function cross each other. The type®-(a) and type@-(b) are
categorized into the same type because each of them is the case that on most portion A is higher than B, so the
vague compound effect is somewhat recognized. And the type(®-(a) and the type®-(b) also belong to the same
type because each of them is the case that on most portion B is higher than A, so the vague compound effect is
considerably recognized. It is interesting that there is a mixture of potential customers who recognize and don't
recognize compound effects (Harada(1999) , Harada(2000)). To verify this the classified results by the case of
kitchen sink’s added functions are shown in Table 3.

Table 3 The percentage of the potential customers classified into each of the four types in Fig. 6.

compound . draing plate
function || draining plate )
. draing basket
Type draing basket 5
chopping board
type®D 65% 73%
type® 12% 9%
type® 5% 39
type@® 18% 15%
total 100% 100%

Every potential customer classified into the type@ in Fig. 6 by compounding the draining plate function and
the draining basket function shows that the evaluated value of these two added functions as a whole was
completely higher than the sum of the separately evaluated values of these two added functions. In this case,
18% of the potential customers as evaluators were classified into the type@ as shown in Table 3. This shows
that 18% of the potential customers recognized a new value (a compound effect) for the creation of the function
of saving space without increasing cost because the sliding planes of the draining plate and the draining basket
are able to go past each other without interfering with each other by a 2-stage sliding mechanism. However,
65%of the potential customers completely ignored the compound effect for the newly produced space-saving
function because they are classified into type(D as shown in Table3.Furthermore,the potential customers who
recognized the vague compound effect for the space-saving function by a 2-tage sliding mechanism are
17%(=12%+5%)of all the potential customers because they were classified into type®@ or type® as shown in
Table 3.
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On the other hand, for compounding the draining plate function, the draining basket function and the chopping
board function, these three added functions are all designed and manufactured to fit the size of the sink surface,
so a systematized feeling is created as a whole. It seems that the considerable potential customers recognized a
new value (a compound effect) for it. :

However, the chopping board function and the draining plate function slide on the same plane, so they
interfere with each other, and cannot achieve any space-saving function. Therefore, the number of percentage
of the potential customers who recognized the compound effect of these three added functions is less than that
of the potential customers who recognized the compound effect of the dralmng plate function and the draining
basket function as shown in Table 3.

Type():The case of completely Type 2):The case of somewhat recognizing

~ ignoring the compound effect the vague compound effect

purchasing v purchasing (a) purchasing (®b)

desire 1 desire A desire

PP, SRS, U R B o5l N
0 evaluated value _ 0 evaluated value 0 evaluated value
IA is always higher than BE On mostportion A is higher than B
Type®):The case of recognizing ‘ Type@:The case of recognizing
) the vague compound effect the compound effect

purchasing (a) ®)

purchasing

desire 19 A

desire 1 purchasing 4

desire

0.54-mmamemame o5 Y OB W

0 0

evaluated value

evaluated value evaluated value

B is always higher than A

On most portion B is higher than Al

Fig.6 The types of the relationships between the evaluated values and purchasing desires

5.3 The method for measuring the compound effect

5.3.1 The method for calculating the recognition rate of the compound effect
"The recognition rate of the compound effect" is defined as the rate of the potential customers who
recognize it to the total number of potential customers. However, there exist, among the potential customers
besides those either recognize or not recognize some compound effect, those who are indefinite about such
recognition. For example, potential customers of type @ in Fig.6 are those who clearly recognize the
compound effect of the functions. However, types @ and @ are the potential customers who are
indefinite as to recognizing the compound effect. Therefore, the following method based on the likelihood
principle is proposed here to calculate the recognition rate of the compound effect.
For type @ in Fig. 7 (equivalent to type @ in Fig. 6)where the evaluated value of the compound added
function is larger than the sum of the individual added functions’ evaluated values, the value of the
probability ri of recognizing the compound effect is made to be 1. On the other hand, for the potential

customers of type D in Fig. 7 (equivalent to type (D in Fig. 6) where the evaluated value of the compound
added function is smaller than the sum of the individual added functions’ evaluated values, the value of the
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probability ri of recognizing the compound effect is made to be 0. Furthermore, for the case that the sum of
the evaluated values of the individual added functions and the evaluated value of the compound added
function cross each other (types @ or @ in Fig. 6), the value of the probability r; of recognizing the
compound effect is determined according to the rate of the evaluation value of the compound added function
becoming larger than the sum of the individual evaluation values. For example, for the potential customer of
type @-(a) or type®-(b) in Fig. 7, the rate of the evaluation value of the compound added function being
larger than the sum of the individual evaluation values is 70%, so r, =0.7. And, for the potential customers of
type @-(a) or type@-(b) in Fig. 7, the rate of the evaluation value of the compound added function being
larger than the sum of the individual evaluation values is 40%, so r,=0.4.

Type@:The potential customer Type@:The potential customer
with r; =0 withr, =0.4
purchasing hasi (a)
desire purchasing purchasing |
desire b N desire
0.5F-—-—+m-—-=" 0.5
0.4
o ol }
evaluated value evaluated value evaluated value
Type®:The potential customer . ' Type@The potential customer
withr, =0.7 with r;, =1
purf:hasing (a) P“".Chasmg (b) purchasing
desire 1 desire 1. desire 1
0.7
0.8 cmemieeee 0.5 0.5
0.
ol ol
0 evaluated value evaluated value

evaluated value
Fig. 7 Several recognition rates of the compound effects

Let 6 be the recognition rate of the compound effect for the potential customers as a whole. Now, from the
ith customer’s uncertain judgements, when informations such that the probability of recognizing the compound
effect (denoted with Y=1) is ; and the probability of ignoring the compound effect (denoted with Y=0) is 1- r;
are derived, the posterior probability law p(Or;)of 6 by Bayes’ theorem, is denoted as follows:

p(8)p(rle) | (6)
P(ri )

In Eq.(6), P(6) denotes the prior probability law of & . The conditional probability law p(r;|8) in Eq.(6)is
shown as the following equations (7),(8), and (9).

p(riIB)=p(r,-IY=0)p(Y=0I9)+p(r,-IY=1)p(Y¥1|9) ™

P(ri)P(Y=O(ri)

p(6lr,) =

p(”;'Y"_'O)": (¥ =0) ®
p(r)p =1r,)
p(ri|Yf=1)= . p(Y-'-'l) (9)
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Therefore, substituting Eq. (7),(8), and (9) into Eq.(6), we get p(0 | ;) as follows:

_ oy PX =0lr)p(Y =0|6) p(¥ =1|r,)p(¥ =1|6)
p@]r)=pOX (¥ =0) + (¥ =1) )

(10)

where p(Y =0lr, )=1-r, p(Y =1r,)=r, p(Y=00)=1-6, and p(Y =1|9)=6 . So, the posterior
probability law (the density function) is derived as follows:

(1-r)1-6) 6 , a1

olr,) = p(8
p(6lr, )= p(6)( (P =0) "Y1

If no prior information with regard to 8 is obtained, the prior probability law has a uniform density function,
and p(Y =0) = p(Y =1) =1/ 2. Therefore, the following relation is derived from Eq.(11).

p(B)r,) < (1-1,)(1-6) +1,0 | (12)

Hence, if the values of probabilities r,,r, - r, which recognize the compound effect of function are obtained
~ from # potential customers as evaluators, the likelihood function L(6)(=1( 9!"1’ r,, 4 r, ) of the recognition
rate of the compound effect € is denoted as follows:

Ko)=] [(1-n)1-0)+rp) a3

Therefore, the posterior density function p@lr, - r,) of 6 is derived as follows(see the references
Harada(1983) and Harada(2000) for more details).

H((l r)(1-6)+r0)
(BI"U ) = @14)
(@-r)1-6)+r06)d6

Let us consider the case of kitchen sink’s added functions. The values of r,, r,, **, r,, obtained by the
method shown in Fig. 7 for 193 potential customers were substituted into Eq. (13), then the relation between
@ and L(6) was derived by varying the value of @ in small steps of 0.01 from O to 1 and calculating the
relation between 6 and the value of L(0)numerically. The density function was derived through the
normalizing L(8).

Ty 16 - P, : The recognition rate of
= i: 4 compound effect for three
~ added functions
o 10 %

I P, : The recognition rate of
\ 14—  compound effect for two
AN added functions

T A e N |

0 061 02 03 04 05 06 07 08 09 10

6

Fig. 8 The density functions of recognition rates of the compound effects
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Two density functions of the recognition rates of compound effects are illustrated in Fig. 8 based on the
above mentioned calculating method. One is the density function(denoted as P,)of the recognition rate of
compound effect of the draining plate and the draining basket, the other is that (denoted as P,) of the draining
plate, the draining basket, and the chopping board. It has been clarified that the maximum likelihood estimator
for the recognition rate of compound effect of the above two added functions is 0.23 and that of the above three
added functions is 0.17 based on the density functions P, and P, in Fig. 8.

When the compound effect of functions is adopted in the concept making of a new product, "the recognition
rate of the compound effect” will become an effective index in grasping the degree of recognition of the
compound effect by customers.

5.3. 2 The method for calculating the monetary value of the compound effect and
the evaluated value ratio of the compound effect

"The evaluated value ratio of the compound effect " is defined as shown in the following equation. It is
defined as the ratio of the mean evaluated value of the compound effect to the evaluated value of the compound
function.

S;/n
R - =1 , (15)
T
where R, n, S, and T individually express the evaluated value ratio of the compound effect, the number of
potential customers as evaluators, the evaluated value of the compound effect of ith potential customer, and the
evaluation value of the compound function.

Now, the recognition rate of the compound effect expresses the rate of the number of potential customers
who recognize the compound effect to the total number of potential customers. Compared to this fact, the
evaluated value ratio of the compound effect is the index for showing the ratio of the evaluated value of the
compound effect to the total evaluation value.

Let’s show that for ith potential customer, when the relation (as denoted with @;(*) ) between the sum of the
evaluated values for the individual added functions and the purchasing desire, and the relation (as denoted
with @,(*) ) between the evaluated value of the compound function and the purchasing desire are shown in
Fig.9, the area of the region in which ®,(*) becomes larger than @, () (the area of the hatched portion of
(a), (b), or (c) in Fig.9) corresponds to the evaluated value of the functions’ compound effect for the potential
customer.

Now, let G,(+) and g,(*)denote the distribution and density functions of the sum of the evaluated values of
the individual added functions, G,(*)and g,(*)denote the distribution and density functions of the evaluated
value of the compound added function respectively. @;'(+) and &;!(*)also denote the inverse functions of
®, (*) and @, () respectively.

The evaluated value S;of ith potential customer for the compound effect is the expected value of the
difference of the evaluated values @;'(*) and &j'(*) in the domain of @, (*) = ®,(*)as shown in Eq. (16).

Si=  [x(g;(x)- g (x)ax (16)

{x[d’z(x)ztbl(x)}

The domain of @(*)>D,(*)is ignored in Eq. (16) because of having no relation to the compound effect.
Therefore, it is so important for the strategic decision of sales price by utilizing the compound effect of added
functions that the value of R in Eq. (15) is enlarged by the increase of S; based on finding out the way to reduce
the domain of @, (¢) > ®,(°).

There exists the generalized relation between the distribution function G(*) and the density function g(*)of
some positive random variable with the expected value as shown in Eq. (17) (see reference Feller(1975) for
more details).
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E(x) = [ xg(x)dx = [ (1-G(x))dx a7
By applying the relation in Eq. (17) to Eq.(16), S; is derived as follows:
S;=  J{A-G,(x)-(1-G(x))dx
{x] D, (x)=0, (x)}
= f(q)z (x) ~ @, (x))dx (18)
o, 0}

S;in Eq. (18) corresponds to the area of the hatched portion of (a), (b), or (c) in Fig. 9.

D,(x)=1-G,(x)

y 2 y ®,(x) =1-G, (%)

2 1 ®,(x) =1-G,(x) = 2 1

S. Q,(x)=1-G,(x) g D,(x)=1-G,(x) 8

2 2 &

g S, 0%. g

5- 0 & 0 5‘

3 evaluated value X & evaluated value x & 0 evaluated value X

(a) (b) ©

Fig. 9 An example of the distributions of the evaluated values of ith potential customer for the added functions

The evaluated value of the compound effect for the potential customer as a whole should be the simple
mean, rather than a weighted mean, of the compound effect values because the compound effect values are
indifferent to price sensitiveness itself.

We obtained the value of the compound effect of the draining plate function and. the draining basket
function (the value equivalent to the area of the hatched portion in Fig. 9) for each of 193 individual
housewives (potential customers) who became the evaluators based on the method shown in Fig. 9. The total
amount of the evaluated values of the compound effects for the 193 potential customers became ¥118,500.
Therefore, the mean evaluated value of the compound effect for-the potential customers as a whole
(equivalent to the value of the numerator of Eq. (15)) becomes ¥614 (=¥118,500/193).

On the other hand, evaluated value of the compound function composed of the draining plate function and
the draining basket function for the potential customers as a whole (equivalent to the denominator of Eq.
(15)) was ¥10,000. Therefore, the evaluation value ratio of the compound effect R becomes 0.061
(=614/10,000). That is, 6.1% of the total evaluated value of the compound function composed of the draining
plate function and the draining basket function is the value due to the compound effect. Similarly, we
obtained ¥266 as the mean evaluated value of the compound effect for the three added functions (the
draining plate function, the draining basket function, and the chopping board function). The evaluated value
of the compound function composed of the three added functions for the potential customers as a whole was
¥12,200. Therefore, the evaluated value ratio becomes 0.022 (=266/12,200). That is, 2.2% of the total
evaluated value of the compounded function composed of three added functions (the draining plate function,
the draining basket function, and the chopping board function) is the value due to the compound effect.

The value of the compound effect and the evaluated value ratio of the compound effect will become
strategically effective information in setting up the sales price of a new product having a compound added
function.

6. Concluding Remarks

In this study a new method for calculating the representative price with the highest precision for the
specific added function according to each potential customer’s degree of price sensitiveness has been
“proposed to obtain the information for customer- oriented pricing through the case example of kitchen sink’s
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added functions.

The concept of "the compound effect of functions" has also been proposed in this study and the method
for evaluating it by deriving the two indices has also been proposed. These indices are "the recognition rate
of the compound effect" and "the evaluated value ratio of the compound effect". Furthermore, the existence
of the compound effect of functions has been clarified through the case of the added functions of kitchen
sink . ’

The compound effect of functions can be utilized to make strategic concepts for new products. That is, it
will be possible to make higher valued products by positively including in the concept making of new
products beneficial new functions produced by the compounding functions. To accomplish this, the degree
of the compound effect of functions being recognized by customers must be grasped by measuring the
recognition rate of the compound effect. Furthermore, when the compound effect of functions is widely
recognized, the decision of the strategic sales price should be made by using the information obtained by
calculating the evaluated value of the compound effect or the evaluated value ratio of the compound effect.
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The Tendency of the Research on Overhead Costing:
The Contribution of ABC.

Hiroto Kataoka

Abstract

This research clarifies the changes of conventional issues influenced by Activity-Based Costing
(ABC), and suggests a future direction of developing overhead costing methods, analyzing the
characteristics of traditional methods.

First, the primary issues of traditional methods, ABC solved, is that the distortion of product cost by
using volume-related cost drivers has been overcome, because ABC sets up appropriate cost driver with
cost pool based on causal relationship. Second, ABC cannot find a key to the settlement of the issues of
traditional methods in the situation that variable cost is transformed into fixed cost among cost
departments. Third, it is the main new issue that the relation between ABC and cost accounting system

is not well-defined.
Therefore, it is necessary to re-investigate overhead costing methods, considering various situations;

when transforming variable cost to fixed cost occurs, etc.

Key Words
ABC, causal relationship, transforming fixed cost into variable cost, transforming variable cost into
fixed cost, activity categories.
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FORBEBRELIZOLIEONEALHICT . '

3.1, 6tk THRBEERI OB IT

%9, Church A FEF LA I EOMAEERRETALUROLEMABIFEREEL TN-IEn, 1
ENGLRBMEBEZERLISELTWZEWERESY, L, REBELERTIEVIEANDR
T, Church @ﬁ?ﬁ&iioffﬁﬁ’]ﬁ?ﬁ?ﬁﬂb%m WERERLEEBEDNS.

%%%Fﬁ?ﬁ%ﬁ%ﬁ 5H£l%§§£ﬂ®ﬂ%ﬁ {22V VT, Brummet(1959)i%, KD XH Tk~ Ty
5. TEERAIICIL, %LF‘??&%% danIZECHR D2 813, EBERURM AT E)DFAlCE SV T3,
T TR LI O ERNT %@ifﬁf CRIR AR DS (the theory of causation) 75>3?)Z) HLIEEL
BOERMEAESNZBEEOMIZ, WR2REMGROBALZ2TNIE, ZoBRRIIB DL,
ZOXSBBEIE, B, FIRREBHDD, THONICINENDERTALERSHS . T LY
AT (B 2 72) B (affinity) JE WO ARE CTRLBA SN TV, ISR ERIC OV TORR R R
COBBRERBIOLEENERINDINITRY, BEFEORBORES I, REBEKRERDOER
EEZB N NAIZE 7=, 1 <1, Paton and Littleton(1957) Tld, £EFEENZBITHEIRDOEA +F
FA O R % AT BB St AT T B 2 TV EWD TR D §E & M (cost attach) | IZ-DVNTERBAL TV,
FHFR(1968) Tk, EELRDM DO LW DM (7252 >OFEROM) ICHRRBRIZE SIFEHE
PRODHZLVHEEMHEREZT OS2 ERL, MESEORA, RERMOFAZRERICH
BAL T\ 5. $£7=, Horngren and Foster(1991)i%, M B EIMFEEREEORESE), HAaHA
MR BEIC S>WCE TR R BRICEAL TRALTWS.

3.2. ABCIZHITHHERER .

THET, REBFRIT EROIIICHERENTELENZDEAS. ZIZXL T, ABC BZRBLE
TETEAT, REBBREIVERIZELZAFIT/RoTmEW 5. BlxiE, FIE H(homogeneity)% & —
J—RIZaRArFITANRN—BIUOa AT — VL EEIRA B LD MK OKREF R, Kaplan and
Atkinson(1998)232 Ak« RZ AN —DMEEIZ DV THE|INT A /3 —(transaction driver), FFEINT A /3—
(duration driver), 38 RF 43— (intensity driver) ® 3 DIZX 4 L THREIBZITTOND I /2o, =
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BLERIERTIFE OB
—ABC oE@EF LeLT—

Ah L BRIGMEDBEREHA T OICBEEBEDIRN RIANRN—DHEEZ TCNEH
BIFENPDRDE, FEFICKRERELTHHENVZDIEAS. 72120, ABC T EHBEF 2®AL TS
[CH 00T, BAEMICHEMICRMNENZHERD2NISNCEBbhs. * L2, PO LA EEN
ENIZITHEHESN, 2028 NEGRIHASNO, EOIIRRET7a—2HFLTWADONED E(K
RIZRRRETS, RSN T2 nIsThs.

—#XIZ, ABC Ti, THEXBEVNVOEBIEEENFMEEREOREBEPRHETHHLL
TIBXBEV - NORM(ITHEEOHRERLTH L HMOBEEEEMS) 2B GBI IS ETIIER LA
WIZERZEW. LIzhio T, BARICERBRICE SO ERMHEET LV EBETH0121, EEE
BICBITAEROF AR GO EEBE NIV THLLERIL, 20 FCEREZLRICHIT 5
ELRABROBRNEBEIZELZDMLENDS.

HEBERIL, HOERFLL, TR THXBISh R RERLOBICEET AR ERDL
TS, ZDISRFMHRDOT T, ABC T, TH2&IRIL, HAEEHEITHOICHAESNHS. Z0ES)
i3, HOIMMEBLETDDIITORD IZEBEESN TS, Lo T, H5RIRIT, HH1EEEIT
SRS, ThAXEIEE ThhIE, ZOEBMRMET S AL ALIOEBICFI A Shs e
Zx6N5. ABC T, £ TOERFICBWT, ZOIRERET7o—2BLNNI T3 & E2EmFAL TV
B0, HFUL EEMIREN TR,

3.3. AR 7AO—DfIR

22T, EEflERAWCTER7a—%2HAONCT 5. flxiE, £Hd, trZE2R4EeL, B2y,
THZEMAEFIAL CEYZEMEREL TS, BP0 BITIB L TWAD, BipZe iRt
FENL, BOr LIS ED OV AEEEOEHAS T EMEHIFESOAREMATS. R, &
HBEOAEPORNTICHRBENTWAED, E~v—r k¥ —%, BYZERRMEESGOHKREF A
T5. 22T, THiZeRAEEICE, TEAMOBEEER, MASNREINS. By REgt
BENZIE, THOBMENE, BEEER, RRESE, 220, THZEMREFESSREL-ARD
FABRMEREE)BRES SND. 20X, F LTHEHRMEFFEHOR BRMIL, TOMOIES%HE
B X BT330I R A RV LA BEMICREATAEBOFM TH - T, BIKAITEEi(secondary
activity) DR E L TEVHDONDH DO THY, THIBIEBHICEFH SNIEBIRMEEFEFREM D
5, AEFEESCERBEFREE TINS5 2 AICRRT 27 RE FTRHOINIHIRTIILENTX

5.
& #& 1& B

PR TR

b=/ E LIV
HH

EiE R - E 4K

X1 A& FIHORET0—

=27/

&

Thbb, RRZe—2HEMICE-DT5Z8ICLY, BaRMOMMKRER OB RESH, TH
FRHEFILV ANV ORMHEBIICER TEDBENHDHENVZD. R0, EEHOHRITIKNT,
BE, FTOMBEEIRTNIEEEFFN TERNVWEVIRAI KRR ERBEPFEETLINOTH
%y
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3.4 AR OO—IZHITAXRFABEROEMM

Rl Et B RICEFFSNDRMOFE I DV, BIRFIAET LV THD ABC TF LA ERLL
TRRERBREZEKBICERLULCEBRTEH T LENRDHS. ABC EFLIL, BMEENREFIHESN
TBREOMORRBREERL, BROFALRAALER S TEZEOLEEZAOMHIL TS,
Thbb, FlZIE, BANVENRS0%DEM T, AEICHELRTHEEE 1,000 FETHVE, T HIZER
REFESHOF|H EIX 2,000 £F(=1,000 FE-+-50%)E725. Liz23o T, M0ICBH#£ADEE 10,000
FETHDHAITIIFEDD 8,000 FFER Sy BSARFIR L722DH0, ORI T 5 - HiE E B RERE D
AZANIKRMAERORMTHY, LT LLERERBBRERELTCWBEINERNESS, *

ZIZT, RFAEHEOREM Cyy 13, LFOIIINTRDBZENTED, £, I A RFA—-L—}
(EBIRT AN =L —b) repld, HHRME BHRICBTOEENERORM(ZIyTyR-a2
h:committed cost) & C., BIRHBE B THDLEBRFRELERE N (P2 LR BEA 4 E RE /) :practical
capacity)& Q,, &9 5L, IRADISICEHE Tx3.

C,.

(1) Yaco ='—Q—(—"
M

DEI, BEMERDRM C 1L, MBERORA C s RFIREIRORMC,, ZHNT,
(2) Cc =Cys +Cy

ERDTIENTED. ¥ LEEB>T, RAMAERRDOFEM Cypy 13, BERFANR— L —bp,, LEBRA
REAEFERE N O, PNDKRFIAE Oy LAV TKROIIICE B Txs, ¥

: (3) Cnu =Tacp " Ownu

ZoINZ, BIRORE, BAGER), MABLIURMAOENZENDOREMmERSLTRIET S
W, AEFESH TR AIN-ERORML, MREBREEOKRABRERREICLI-TEELZITHHES
Fili%, ROEEBBRMSLIIERDFARBIISCCEBMICIBBESNIMARM L TRIE T
BINTRBDTELEEW®R TS, ZOZLIFEEBRDOEIMB(LIEWVIZENTEBRIEAS., TORKR, £ERE
BLRRBEREETOMS CHLIRFAARME M AERMICEATLIIENTEEIIICS. [
BRI, A REBREBEOTDDOEBBRE ~L272030, ABC X ABM ~EHKEBL TN THA.

4. BERERFEAD ABC DEBA & BRRE

BTEi TRL7cLBY, ABC RBEHFLIEIEICL> TRRBEMREIVAMIZLDADIRITR o7, TDFE
*, \/‘<O73>®Fn'ﬂﬁ,ﬁ’ibi*ﬁ“bfﬁ<ﬂ£%52, FIF T REE I ERILTWDEEZIDND. AHT
I3, ABC BRUEMBERHBEICHL TEDIINICRERE S AT ONER - THDILLETD.

4.1, ZERMEEMGEICK T 2 HEM & BRRE

BB AT A THA T BEMERIEICRITL. ABC DEEIL, EFICKEINENZS. BEFERE
WOERBEEDLE AV TWAEHIFIEICTH LT, ABC TIXRETo—2OMZL, H¥EREE
DARRRTAN—" AWDBTET T2, BEEOIXNDREREICE SN TIRARFFAN—BX
oAb P — VEBEYNER ETEIREELNITEE R LT, Bk Church @ FEW, [ERRBEHEDIE
BIEWHEL AL, SFEBERBIVEBEOREICBW TCREREEZLELLIZOLRERRIZ, BNA
D B PEECRRIRICFE R I RERENTL T OLTIENW R DTEAD.

LA, ABC 1%, EELTHRGBIDEFEMEIZE AR TONDERNHD720, LT LLIGHAS
ECHRBELIESN TV I DWW TREENTWRNESITHS. EIZaRXb - F—~DEFBREIZ
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LSS TRl
—ABC ORmEZFLELT—

BWCHBIE MO BHMRAEZEE TIAHACILHBEORER LI NELALI R EICET5
FRIZDOWT, MRETORMPEIIRIILTNARENZ B7E49,

4.2 AR b+ FSAN—BREICHTIEEBERR

ABC E7 VT, BIROFALRME B REOREBREARICLIZERELT, Ta=yh LR
W], TRy F by, TREGTEEL ~V ), BEOT TIBHERL ~L ) EWEB O I T O A%
WTHEMEMEDOAXID B ERRBLOIAN FTANR—IZOWTHAL TV, ZilE, ABC 2385 E
i BEICHEO Lo b RERBEBO—2>THAS. FHMOITFIUNHBASH TIIUD T, HKE
M E MR THLIHAEPEIEENDZDIC, EDOLIRARNRFTANR—ZESUER TN T, ED
JOREREZENETRIA LD 73))75@%675: 5.

o720, IR T B B B B D By P G iﬁ%ﬁﬁé@ODMEK%ﬁE@&%%UFﬁLT%?‘_# fHEBh
MR ORIEE I ~DEMOEME Tid ABC TERINTOBIRRMRIFAN—DELEANTET,
é%c: ABC TiX, 2R RIANR—2EDWENLRBINT AR —, BERIR T A3 —, RERSA/3—0D

IS LTWEEDD, WTFHNHERIZBITAMHEEREL TCWBZLLIERTALERDS. B
IIH(ZOOO)'C iZ, 1900 4ELHIBEIC Schmalenbach 2SFB#AEL & EBLOBENLERE, BER, i
B, BEEICOEL TR Z2RMAERERIZ OV TR L T2 e 5 En, FOFEEMNEA LN
CENTWD. REDOREERBCRMS ICREMERET DT, LTLLOD 2B EICT
U THBLTNOZRVE DS, ABC 1BV Th, Z0OL53 A TRAENH D L2 BB+ 5T EDRYEE
Thb.

4.3, AR+ TILREICHTIEBR

FEMRERFT ) 1L, BB TV MEM ) oS TR, BEHENRLLTOaRr L #7—%E
BRL, RO, vi—r b d—, (BB 20 bh 38 E4bH0, BMErE L, Jo—ixic
i, EH 2 — 'C“&;Zaé:b\bzkﬁi'ééé’““ Thebh, R I EEEB AR T 5« M E
B ThY, EEEE LA (BEE) JICK HLI-bDThD. 610, FMEFIL, LEMieREDE
@J KTy, ?ﬁﬁ@r—ﬂid)%ﬁbm IR IND. Bz :f HOrngren and Foster(1991)% &

BEEZEHROHMICE S T20OLARRIC, MAZEEOEIIR S THILENTELEEZRITNA.
ubxumx% FEMGERFT )1, £HFbHEE (FkeE) Bz l:/\énéf\%wﬁ/“\'cké_é:mafﬁéno
ob, BETHIREN X 5 E2BE TETICWEOBE R THAS.

FHIZXLT, ABC Tif, RERBEREZBRLIEEREL TERROBEERNI DR 52 MIEIYE, I0FEM
ICIEBNZHDIL, 2 AR B2 —EaXN RIANRN—LDOBEBREIVIVTIZLIEDTHD. ZDIH708 8
DEMEFHEET VICKBRENT, RERIAMN T VOB CEREHELTLEIE, KOII2ME
NAELS. BREAEBBEL, —FLCEHMICER T 2201, HEXaXMDT X THEIRENDELT
b, TRRAYUZRFEMEEBRITONZRBOBED EIZRDIII > TWEEITTHS]. ™ Ebig,
Kaplan and Atkinson(1998)i%, [#iBIERFIL-~ N DiEEN |20 &L THERRIEZAWTET VL,
HENCIE, E1EBN(primary activity) & BIRAYTE Bl (secondary activity)E DS FEETHIEEFALNICLE.
YDA, FEOBAICH TARMAEATTLDERLND.

T, MERMIRME R AT LR JrJ:m%fzfoc?é‘Eﬁm@ff*%tbﬁmanéb b, JRAmES
F%f;mua—%ﬁb:mgl& ZESWTVINZEENZ R 4 S D308, IEEE&%%&EMG)#% R TE
25, Mz, BEAN9IN T, FEHIEZRAVT, KOIIIIB R TN, ™
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O BRREEOBRFUETBI0, IR FIAN—ZEREELLTH, 2R T — LA E ]
CRESNCORIFILE, BREILSTLLEESR.
@ 2AM T L DRERBELLOL, TOMERASETh, W5 B 5 A B S i )
i, BRRARII AT LbEES .
BRI L AT MBI, DLARSIRICARBBNNGHE. VAT ARHOBLES AL ML
TWA 1 DDERETHAS.

¥, BRIZABCEZEALLZEEIZOWT, EARTOEMABIFHEZITH OO RMEF (2nLax
M7= V) OREBICHLT, BABDTITA4ET =720 LR T — )V OREEN, BMAEHHE
ML TBIEEFIZLD, Y%f(i%b’(b\é ENELHD. FREWAT) ORBE LY, BMEERONE
AANBIOLE AR ELIERRLIZZEEL, ZOERICEZLNDIESS. LL, BRI LD
HERABREERLIEERELTRAN T — VOB ELEBEMNL, FRICLo TIEBLRMmEI &S
ITOTENTEDINIR ST VORI THIENFETHHEN LS.

4.4, BHIBORMERIC ﬂ?‘éﬂfﬁk

X ¥, ABC 1%, B AR DD Eﬁéfiiéuuﬂ?ﬁ&%uﬁ{ﬂ%ﬁﬁ@"é EEERELTIRESH

71_ LnL7edin, £0%, BEZN LU TREFRMEZHE 7405800, B8 B AFICFMmEER 75
R x| E!’—‘T\ZM‘]H%Z"L DB, f&@]ﬁ{zﬁo)’“@(ABM Activity-Based Management) ~&

T%L"Cb\oﬁ_

4.5 BABSETEMICEITHHRE

BE, FMEtEHIEDOT CABC 0I5 FEZ AV CERICEALRMOHELITIZLIE, MBS
B b, KERBEZB-TVBITITTHS. L LARD, Kaplan(1992)D1Z%>, Cooper et al.(1992)iZ
RKENDEDIZ, ABC/ABM R EEFBFR AT LELTERIFEDLNEZRELOTHLEBERKSHL
TWA. L7235, Kaplan and Cooper(1998) Cix[ABC VAT AIZhESWTHEHESN R HRME,
ZENCER—EBELE-MEMEEFTMEE LEMOBEELROAIMBREDELIZ, EARNT
7a ™ ENRBIEL T, ABC VAT A HE B ICESITRIIBIS )™ LIZLTHELOD
O, BBEY —NELTOBBEDREPBAINTE TCLEST 70D, RMGEHESIE Lo RMEE

IZBWT ABC ITWERSERENEER THILIIEVTINRWEEDbND. &2, BRiGEHEHIELD
R, [EEIL M OREICE T %R, HARMOBKEROFMBELRREMRIZOVWTOR
ERRERVPZLOVIICEDNS. 203, MBSHBENOZDORANHEVE B IN TV
VMERA A H B, M EOARRD B THA I IEMREEFEMORIE | LWVHI8 a5, #1E
IRHARREHE B R B S HOMAEICH L TORESEBL TWAENZATEAY.

5. HhHYIC
AT, BHREFEOHEICEELT, ABC BE5x-BEBLALMCL, MisMERsE I
BT BEEL S L. FIEAIC DOV TR DIIICEED B LN TES.
(ABC 2 &> TR L7 RRE A
R R OBRALICEY, [BEBROEB R IBIVETICH-SITbhal5cko7:.
EEOIFIIOWEE AN CTHEMEEOIRNORABEEZHATEXELEHI720, 555 E R
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BEMERT RO
—ABC OEBEZHF LELT—

BB W T OB EEERFHT3L51572 o7z,
TRP TV DFRENZDONWT, HEERI DR 32 RESET-.
EE B AEOEFBRICLABE Y R RMER AR CEBIIITeoTz,
@ABC {2 &> THARR L2V R RE =
[EEEOEFERIDATBICERIN TR,
VIR BDIEBIEL ~VIZBWTH— EDOEREBEEREL T3,
@ABCIZE o> THIZ AU A
FHEOEMIE L.
TR A EH Bl BE L O B E S R B ThHB. -

Ebiz, MEMERFEOSROBBOF MM - ATREMELL Tit, ABC OBAZEAL, KRDX57%
RIREE2EEL CTHRNLUCADULENHDIESD.

FEE, AEEHELERTIHEBERREOMOER 70 —2BEMIZIEALT, FOERESY
BEFEICI-TETS. #2112, BENERICOWTL, FIA-RkFIBOMA*EAL, TBEEE
OEBELIOREEZBRVAND. B 312, FERIZBEMAREHL-MAEL B BEANFIRATIRRS
EIZEBRBL TN T, BEHFAONBRELEINCLOZX 570, BEHMAARSERINL TN
HVDEEOWRREZBMEEOIELTS. 8 4 12, DAL LRBELFAEN, 20 B
ZAMADES BOEBICH L TEEBL2WESICELS RSB OEERLIORRE R M H
DOXRETD. S5, MEMERZHAICEE TSI, 2oy bh L), [RyF YL,
MR SREEL A~V ), TR XBL L EVIEBIOITIVOM S 2 E AL, FEOKESZDOHEE L
HoOTIORRRBERICESKEREOEREELEAELETHWS. B, U ER~/-FIEE
ZELES FRRELRW-AENRETAEER TS,

BLOEMEE BB TAMEIIIEFICERONDM, ABC ZEATHILIZOWT, BRRMEE
BLOBBATHRULNTHELDIRD N, EROLIeimAE2EZERB L TRETTARIBELEE T
5. L3> T, ABC OS2 EAL-MERBERHELRBEL TOIENSGHROBELLTERY &
Fohs.

AT

iR LERETHIHTD, —BRFERFFEFZIER OBEABBREBIRICITE BERIVFEZREL,
Bl NCHRELEERTEREBVELI L2 LIVEH#N VL ET.

7z, RRZFRFERRFERORMBER, X FPHERIIATAIVEDOTHREHEEL
e EERREBINZLET.

EBI, BZADELADOL 72 —DFH 4 BIUOAGBREZERMBRILBRICLY, ZOmIXEH
EBTAIIENTEELEILCOWTEHESHBERDLET.

P

i 5l 21X, Cooper et al.(1992)i, ABC NEREDOHE TRLEAXMEF FIELOMDOTNEHEDHDIT
TSLHoT=EL TN,
i Garner(1957)& %S ROZL.
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" Garner(1957), A (1964 Lz 2. LIZMA(1964)TlE, Church DFEFHEZFEMICHETL TS,
Y Wéb%@@m%m W2 DWW, [BAS(1994)p.525, B AH(1992), FH(1989)% % HR.
N FRRRER IO E A ERREL AV ADONBREICR Y THAEVIEEIZ T, [

7{:(1994);;.241 -246, A TE(1989), BEA(199NDICH RoND.
VAR (1994)p.244, B(1994)p.138 i, BB ERIKIEDE 2 513, MBHITFI0E E B ITHEER L
FUZESTHEERELT, MBEHFOEHEITEEIPNUCE o THEBELL TRSLEIIETELD
ThD, LVOHIENTEDIELTEY, EHEERBEIIEHROBERL BEEIN QNS
WZA.
R Z RG> THEEEL T AV AT AR MERF T2 DICRETHEMAaRANDZEEZED
(Cooper and Kaplan(1988), BE4(1993)2 ).
i Brummet(1957)(A A FEKREARER p.71)& 03| .
X RAYTI, BEBEROSTFICEWT, TRERBERER NSOV, TEMARAREER, TEEE
FIRAL, %ﬁ%*ﬁam%ﬂ%wﬁﬁﬁéhﬂ\é &<IZ, ABC IZH¥ AR A Y O 7 o AR i 5t
BIZBWTUL, TOEBHESITORD Wﬁﬁ%éﬁﬂﬂﬁiﬁwcov\ﬁ;f-%m:*ﬁ%#énﬂ\6(J%ﬁﬂ
(2000)p.268-271 ZHR).
* SEHERLE, BEID, #"%E’Jﬁﬁf:b\bﬁﬁ&@ﬁzﬁéﬁofu\é fi‘é a1 THNIE, BRFEBICLST

LN EBETILVIRENEL D, 22T, BIRORFHSICEAEER L RIT, BEIL TR
’%%0):1%}\ _Ob\Tﬁz’n”nJ?ﬁﬂir&%aﬂ&bfib\&b\')#ﬁmlﬁE03@ é:ﬂb< HEEORERED
DOEEHMLBRERER THALIINZ2WTEAY.
X Kaplan and Cooper(1998)p.116-120 &2 4.
xfl_ Oy =0us + 9w
X EE R (1997)p.126-128 2B, -
“ Horngren and Foster(1991)p.150 22 f&.
* EEAR(1997)p.129 KV 5|
*! Kaplan and Atkinson(1998)(% 3 ) Cid, Kaplan and Atkinson(1989)(Zf 2 ki) % Bh &1 FH & B i
BIBEDEIZ DWW, BB O ARMBERZTOBMBEELTHEREL TS, 2L, WEEIZIEEED
[ﬁlﬂz%ﬂﬂbxibéio&ﬁ(ﬂ%—#%@éh’@\t,eb\J:D'Cﬁaé
xvii ' Datar and Gupta(1994), BEA(199N)fL &2 .
il ek (1997)p.492 53] .
XX ABC DB EIZRTHEERIZ OV TIE, Cooper and Kaplan(1989), BEA<(1997)p.453-460, &
A9 EBZRDIL.
** Kaplan and Cooper(1998)(#2 1@ HIF R p.29)
i Kaplan and Cooper(1998)(##3&F5 3R p.130)

&% 3K
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OABBaEait
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SRl Ak B E B 2 3R SR RkAE )
—EREREICIDER DT —

EHH ORI
<HBXEE> ‘

ARFZED B AIZ, ﬁﬁﬁ@%i%ﬁf%ﬁ%& EhE, REEEONRT7r—< ABLOREFEY T

VST DR EOBREIRRTAHILTHD. ZOBRDEDAIZB TS 171 LOREFEY Y
=TT AMBEEMEREZERL, FHTLIZKRO3O2DHEITo .

B1OHSWIX, Y VEOBEBELE ML OMOFEBEIITTHS. ZOREE, ffﬁmﬁ)\ﬁﬁ@ﬁﬁﬁ
ﬁ@“/wvuowr XIEDOMBBRERERLIZE, TOMDELDY —VIZBW IO BERIT
RN 2otz

2O TrE, BERMOER - RESFIMIZBITDHMBREDDEREZRAI-. BOTEIDSY

Wi, R EZXETH5EMEN ML, RIECEOEHH 74— ABIUREEY
TV mT DN TN BER LT HERBSITEIT . ZRO2 005 OFRER, M
VL XL IR E B L UM o R BT AR KOS, BEABEOT TNy Mo s B
FIWRENZERENT=.

<F—— >
R4 E, RS, S— 7Yl BEEMRAE

Relationship between Performance and Organizational Capabilities
in Target Cost Management:

Mail Survey to Design Engineers
Eisuke Yoshida

Abstract

The purpose of this paper is exploring the relation of organizational capabilities for target cost
management (TCM) to the performance and design engineer’s burnout. For this purpose, the
questionnaire was distributed to 171 engineers in 4 companies.

Based on the data, we carried out three analysis. First, we explored the correlation between
the rate of use, usefulness and skill level of each TCM tool. At the results, it were some spread way
tools that we found out the positive'correlation between the usefulness and the skill level. However, we
couldn’t identify it among many other tools. Secondly, we investigated the difference in TCM
capabilities between success and failure projects. At the results, we found out the difference on factors
relating to coordination and information sharing among departments or organizations. The other hand,
we could hardly identify it relating to TCM tools. Thirdly, we analyzed regression that independent
variables were TCM capabilities and subordinate variables were the performance and engineer’s
burnout. At the results, we identified that organizational structure and process factors have larger

influences than TCM tools
Key Words
Target Cost Management, Organizational Capability, Burnout, Mail Survey
20014 1RH248 =+ Submitted 24 January 2001.
20014108 98 =3 Accepted 9 October 2001.
3 E KT IR A _ School of Business and Economics,Kinki University
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EEaAE LB LS

1. IZLHIC

S BT, REAEICETAIZOEFFASLEBEEMEREICE SEEREN AN EHEE
NTWaB. ZRbOMELZBU 2 ROEREND, BMMAE L2 EH T30 ORTREEFIZONTHLE
FEXN T&72 (Ansari et. al., 1997; Cooper=Slagmulder, 1997; AN% 1993, 1994; 4 1995, 1996). L7>
LA, BUR T, 2O R BE ORI BERRCIEE OB ELRZBERIMTTHENIT OV TOR
BRAGFEHS DI EBEHEN TOBH LTS 220,

FICAMETE, BECEORIERELUTOMBENICESRZYE T, I(RCALEOHP T, FEK
DOEMAEXEY — VEEFALRBLL, BACE D T+ —v RERETDDIIREN | L
HYY—F « J T RF g N ZEVE e,

FITET, TRNETEREIN TERMAE OBEA L RMAEE DT 4—  REDBRIZOWT,
SBHBE AR VTR R TL — AU — 25 87T 5. 10T, BREMERELERL, INET
—ZDHHHD, R EEZXETHEMENLFEMEEDO N7+ —< AR NNICREFESE Y
=T DL DRI OVWTORRNVII NG B2 L2 B RT3,

P EOHRE - ST EBECTHELNS, —HOPBELRFICANZRBEEEORDERICETS
RERBOGEHLT, FEAEMEOBRNERICEETERT TR, EENICLEERNEELS.

2. MIRIL—LI—H ERBORTE

2.1 REtEZEXEY SEBRIMEOER

%ﬁ%m%@ua)ﬁ%&f@fﬁmaﬁﬁm 90 ﬁmg*@@@a% % PN S DO RN EHEX
v, 58, WObOEELUZBEEDI RS STV (Nonaka= Takeuchi, 1995; Prahalad=Hamel, 1990;
Teece ct al., 1997 ). ZDHTh, ABIFE T, M (1995) DRT T BHMAEN O SICESX,
REAEZXET2MBENOBSEZERTS. T, ZOBATL—AT—I3, ARORES
EOM B BERENLERTAILEH E’J&uiﬂh%’glaﬁﬁnﬁﬁd)ﬁuﬁkb’cﬁﬁ%énti)@'@ﬁpb *
DEEMENDD, AFRICBALTWEB X0 THS.

AL (1995) 1%, AARRORE T E AL YT, O~ —X (knowledge base), @XM 7
L —2 (knowledge frame), @%ni#4 1137 X (knowledge dynamics) &V VD3 DDLU A —DERVEL
THABBE N IR 2T, BN —RIE, 557 DM Y BT 12 B SV VT X B BT ARZ2 {8 BB 4N Sk X 2 24
THVAY—Th5. HlLLT, BACERSNIEEDEEEIZ OWT O, HRLEER, 7—¥
R—X, RFU N EEZITTNA. :@fﬂ?ﬁ‘ﬁ’*‘“—‘zﬁﬁﬁt‘?‘é@}"ﬂE"J&fﬁﬂ%ﬁ‘éﬁ755‘\3‘—‘77}1/?1%
(local capabilities) Th2. 7L — AL, 2ELLTALADOR ERZ/NF — VW LEBREBED
BB E DY — OB BB T B A S A TRY, TOLIR EMN A F — EHE
TAAMBECHIRICEE TALAY—Tha. HIELT, BEDOHEEEN DRI AV — TV 7r—
U, HEROELE, TNOOF —AIKTHIRIRE SR EEET QD OB TV —LRLREETS
AERBE 3T —XF 7 ¥ BE S (architectural capabilities) TH5B. B % DL A I/ XX, @RI %0
BMOFAF IR EEAEZBLC, S~ —2 EOEMNMBERAL, BRI BT 4TI
TERIZER TALAY—Th3. FHleLT, K EIJDEﬁ%ﬁ/V—fﬁﬁ%*ﬁLﬁ‘féJ:oﬂtﬂ 2= —F
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oAt T R 8 % S4B 9 B ABARRBE 1
— HMEAEIC XD EET —

YRA—F4R—Vay, BEOMBERBELLENEOHPFMBEI 2 ER T N5, ZOmBT A
FIVAR M T DHEMREE 153, 7' mBREES) (process capabilities) TH 5.

ARFFE T, fAM (1995) DZOFEMEE/ ST, RMEEZ T oM &z
WCHBICEETD. BODOMEBREN OB - ERICR2EAITKILLRD > 72D1%, B LTHEARM
(1995) TIIZAR v RVAV RO R BN ENTHBHZE, Bl ZL ORMAEBEIZE T 25ETHA
NHEEHINZRDBEROEFHEZBVAL LERDBEE XTI DTHS.

FITC, AL CIIEMAEEY X R TN E, BEMAERD N BER 2 0RTHEICE
S&, LTFTOIOCEET L FIBOT XN, ORE, OF%E, @B BMHEEVI3 DD TAL
WEERETD. F2LBOT7T—XT77F YL, OBIRLDI T —V, @by« XU AV MDPR
—h, @vRXVA e ar b — VU RTA(HFHEBRLEIN, EBEEEE=FIT, ER-BE-F
¥ alaoi—val, EREFME, HE), OZOMOMBIBELV 4 OO TMBSERETS. £3
Bou—AniENT, ORMELEXEY—/IV, QB S ENER, QFENBEELVI3 > O &L
RETS. ‘ :

2.2 WMEOEEILENWFIR

BAG A E % X181 AAEEE D ORIEICEELTIL, SHICRUTTRTIORAL FAr—F 2R ETS.
BB OT IR YMIOWTIE, ROIINCA T —2 28R ET 5. BAAEOE 74—
v AL, O# o Mo EB, QB Moxb, @& AE - BEE, OFEMBMOENETDERK
R T ARFHEAY V=T ORMEERZRETD. REEYI V=T OREIX, N—rTUMO#]
& (Maslach=Jackson, 1981, etc.)Z AV T, OFHIOTEFER (5R), OB ABZER R (67), O
AL (6F8) D<A -/ — T MR E (Maslach’s Burnout Inventory: MBD IZ XV HEIE 5. =
DOREX, ta—<r - —ERREEEENRIZLIZELL DNV T MIRIZFI BRI, EORHMHRN
BOIRUFERENTWD. AR T, FIABRICHE T ARFBELE T V=T 2R/ RLTH2D,
HE=AK0996) LB Z LT, MBIZA F4r—F 2R L.

INBDATF A= IVERBEEZ R TE. LT, RFBEYI U=THBROEMEILI
EENT-F —EZ0b, ROIDOHFERIRS.

 BLOSWR, Y- AEOF RS IOBEELESHELOMOBBESITCHEY. T, TR
ORMEBERXBY —NVEOFIAILE>TH, TNEFATEIRHEYI V=T OY—MIX T3
BHEEICEDRNHNIL, /\"72‘*—‘?‘/70\0)%2@iz%%ﬁi‘é‘cbé:&ﬁ@ﬁéhékb'@%é.

B0 T, EXHOHRIZBW T BERMASER CEBHILREBRICKRDIZEFH LD
FIC, B E 2 X T 2B ENCE DIIREERHE DL T 5.

BIDHG T, BRMEAEEZ BT IMBMENZMNLEL, 7207 VN YN (BG4 E O
BN 74— AR LR H B YT V=T OR— TN OFNENE B ELKLTATODE
BT ZLC (R12R). £ OBKIZiY, EROMBREENORBERAADLELIL, TR,
T—XT77F 8N, n—ANVEADIDZRGEINAMEMMEEN DM T, ZOMRICEBERERH
HBDNEHRTD. MAT, RORBMEFREL, RIEEFBIRS.
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BHESAY F108 H15

2.3 RERDER

FEAM (1995) 1%, BRRZh R LM G RELWIBEBAR T 4+ — v R LT 2 REEST A58
EDOFRELSTEY, B—WNVEEHET —XT 7F YEHOREBIIRENTHLZLERLEZ. LHL
23, MAM (1995) OREILBITE—UNVRETI DAL T 47 —ZIIWEA THDH LIV R 2. ).
ZITRE LHOEBTIAVE, QFD, F7 - UL 2P OF ik, FEAFHFZOFEBRICTEOTHEMA
HHE, RN RIAN—G R MR BRI+ —v  XCBERTHEBE LN TWA & DY —)L
BHD. TITHH, ZHVETORMEEFEOMABAYRAE B LUHEBEE S DEITH R D, a—h
WVEERELTOY—IVHIVE, ZREERTU UV L TEAL, BETAEEBEAA L RMEA
BIOX AT IvI7e7 XD, B OMRRIIREEETIIEPBESND.

ZZTHAM (1995) OFAEIZIT AR RLMFE R ELR S XN BE, RV —RXAAICE
Mz DL, RORBIBPERSIND". '

EHla: BUEAE BT S oML, MEaRRE, AR —RIAAIRHLT
EEDORRBHD. 4 ,

TH1b: BEMAEL X BTSN OMAaxR BE, BEREI—RIAACHTS
EOFRIL, thD20DMEREEN LR THEE ChHS.

e, RECEIIRAARENRT+— 2 Z~OEBRPFINE—F T, RFFICSESERWHEE
PAELIDZEDFEMENTE/. ZORETIHE, TNOOHFEEDILTHIVEHELEZ S REHEY
IV TOERIZFRVBITS. REE Yo T OERIT, SESEBELWVERO T CRREE
BOLLIEREIVRLT VI, A= T RMMEL TN AZEN FRSH TET. 512, Shields et al.
(2000)1%, HAEERDOBEIEA -V —ORFHAY T P=TERNRIZLZAET, IV BERED
REL B EZERICKTI2HB D20 EWDRILER D, ANREAE T, AN APFRNDEE /T 4—
<V RIE DBV BEBFEEL TNBILEBDANC L. 22T, Shields et al. (2000) BSFAZEL 722
HLMTS, RAAEETEEN 2B T MO0 OMBEE IO HE - REBNS—VTUMNECERDTL
PRETES.

REE 2: RMAEHZXBTIEMMENT, oo =T oERIZHLTADTREEL.
B1 aHoL—LT0—4

“uREE S :
. EH T R
T—F%TIFvEeSH
IR=TTk

u—AIVEES

IR 1

& 2
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RS & R T 5 M
—RRRAEIC X 2B~

3. EHMRHATEOME

3.1 T—AWEEH TN

REF -2, LEPFEMAEOE/RRO B3 B AOMES LAHITHTIBREMEICL
VIREEL7-. ERIEIL 1999 ££7, 8 A ICE %L, 3BRIETH O EINEMERIT-.
ERBORIZFIIRHEY V=7 Thsd. FHICKITLCHEMBE 60 8 (B ZRMEREFLER
EEAF 0K 30 B EEML, 171 BIVEIE RS- (2B R). T, FHOZELIZBITIBR
i EEYEHEICRNUT, BRMMcBEOEMRIRICETIEME~DRZZEBEL, 202 TEEIR
L7z.
%2 MEXNZRECELEHROEIIKR

¥ %5 | BERMEREF(N) | BERMREZSH (N) | REON)
BENEE & 1 20 20 . 40
_ 2 25 20 45
2 3 29 22 51
= 4 18 17 35

3.2 PENRLZORMLEORY

SHZADENZ, RES BLEAHFNFRORMAEROE & - BB RRIZOWT, Rf4EE
HEHEBICHTOEMRICE SN TERE TS (RI3BR) . FHI, VI —F 72X F 2 LD EL>
b, RMAREXZE Y — VEOERRRE K BLUZERE DT

FPe N F Y — (Multi-tool) #11%, B E O EMELEDEL, ZOHEFHIZOVWTY, BETS
EEPREEXAATEESZ, HEBNICHSEL TERBL WS, HEARASD, RMECEOEZAEZND
FHREBIVEEY - VEIZOWTHEBRIZEBL WS, I, ReCEEITZEREL, SHERY—
MZOWTIE, v=a T VEERTHRE, FRUICER -BELZLTWD. SHIZHATEY— VL,
VE, VEBHIEE, XM —T7 VeV ST REBERZ2EH DTZITTRL, ZLDOY—NVEFIALTNS.

BN TRN— w7 — X (Basic Tools) #th, FAMAEOEMEHI RS, HEMBIHEREL TE

BLTW5. BEL, BETAMEPAOKRMAEE~DOEBZALIRERAE ETHD. HEIZONTY, YV—
NBOHEERFLERY, EABEOBEBIITEAL WD, RERHRY—NVEOF A RIIEVDS,
RNTF NI R B L, K - FIRICE D TWE Y — VEOEII DR,
- RIZV RV Y — X (Little Tools) #:TH 5B . ZOE CIISERNZRMEAEZE AL, BRI
FLUTEERLTWD. 20X YU TIIENEZERLZ2L, BE T 240589 0 R fi B~ D& XA T4
STz, —F, REEEHEBTICOVWTL, TOERBENPLFHREB IO —NVERIZOWT
ERIZEREN TV, BRI L1X, VE, VEBHIE, axN —T V0o REBRRY —V
FOFBEMEL, 2DV —NFEDOYE K - B ICLZ T EES LTV,

Bt IIVE (Value Engineering) #:TH 5. ZOEHTIX, FMEELIERBI1F Y O R MR B0
FIRBIIZREN TRV, 44D P TIL, bolb R ORMAEHE, b LUIRMEBEREADS
thiévzxd. —H T, VEIL W TEe=a 7 VEERL THERICEDTEY, VE, QFD, =X —7
NV, FTHAL L 2—OF A RIIE .
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BERMNY H0EHIST

£3 HFHREROBRGRED S

SHES 1 2 3 4
CNFY—N | Ny bt
i i vnzik | voaxg | VEE
TRl £ 8] oD 52 M A7 3K 20 EPL E 30 4 54
RSB E - R OHHE | BRAM LA | BREHEM PO | BREEMA O
FAfEEEE PN HERERY Ry e R HY
REHY—IVOFIAE ] = & =
V= IVBE DRIK ERE R HY B 5 RY BR 53 HY
4. SiTER & RBERE
4.1 Y—ILOFEMELERE L OHBEBBER
BODHATELRET —F DI, FHIEITITo .

FTV— A DHF E&Eﬁ@ﬁ*&@*ﬁ%gééﬁ%uﬁf\f_@#%l@ﬁ}ﬁfﬁ;é FORERO—ERELT,
TINTF V= NAIZBIT DY N OF M EERELD Pearson OFEBFEEERAIRLEL. v VT
VR TR, DY UZRBWTE% K EETH BRIEOHBE AR T 2L TERMb o7,
FOLTEOHBBMAIHR TEX DX, "FxT - VX 7var-7ul 558, RETERRLY), =
ANF—T )V (R BXUQFD (R & E&M) DA TH B,

F4 Y—IIOFHECHBEE LOMEBEER (RILFY—ILE)
- HEIRERRE REFERRE
R R N FRRALREL N
~ VE -.085 26 042 28
RIZTADEIar-

025 1 (VRP) .850%*x* 15 655%* 16
TT B 279 16 012 18
QFD 391 25 454% 27
Rl R E 233 20 339 21
IRNTF—T )L 435% 26 249 C29
BEOEFIE 343 25 407 26
I Ap R TA R— 38T 418 12 403 17
FHFALL P a— 347 29 258 35
FAEEBNOR A 215 21 341 27
HLARRE OB A 205 21 107 27

**%5<0.001; **p<0.01; *p<0.05 KRBFEEDL OERIIAT -UALX] uﬁkﬁfénﬂ\é
NGZTAVE Ivar -7ulIhI TRV —XMCEETAR MM <, R0k
BEREEZTTY, BRATT A —2ERICHEE TEH70IC, IAMEE L IRMEE
FARZBEE DT, aAMEBEZIINAE#H A ) THALEMEICBWTES.

TOMDIEZRICRIT BB O ROMEIIROLBVTHS. BEAHOFRMAERE TEY —
WAZDUWNTIE, F DOV — VT AR E LR MK~ DB MHEEOMIZIEDOFH BES /R MR T
BU, FOMMDEL DY —MZBWTIL, BHLEERE RWET LI TE Aol TOEALLT,

OFEMELUNMZ, FIABXSEREMOBER P EET DAY, QFRE OF| A TRAM KRS 3D
KRB E, I BRAL O TH T 3 — 2 RIS OO R A REM 2R ERE 2 NS,

46

NI | -El ectronic Library Service



The Japanese Association of Managenent Accounting

JR A B B & KR 5 ARRkEE )
—HRRREIC XD ERAT -

AAEDDHERETDHE, FEFAEORNE AR HDLEXLNDY —V T, BREELHDMN
EORNZIEDTRE BRI TETD, ZOMDEI DY —NV T, FOUEBRITFIIEIEHR TS
ol BISENIZIT, IR — T (RBRIRERE) & 7T AY L 2 — (AR, BREER L)L, LbIC
AL 3TV TE% /KR ETH BAREDOMBBEASHERESNTE.

4.2 BERMEZFRSBHEXREBEFOE

$BNT, %’2@/\#}?@ 3, EXEOHEIZRITS BAZRMEZEREG & REEFHOMTRMAREZ
XETAMBRENICEDIIREENRDEONEZTAR. BT IV EBR DRV T-DIZ,
Wilcoxon DJEfLFNMEEEZ ELT-.

£5 BREMEREBHEKREFEFABMOER (TILFY—ILit)

B E R E =5 BiZREMAREE Wilcoxon
EHE | EREE | N | FHE | ErEE | N w
NITT L YE T g
S 1 (AR ) 0.94 10 2.60 0.89 5 21.0%
NRIZT Y YFIaqy -
L S5 S  (383 E ) 1.12 9 2.43 1.13 7 38.5%
SR AR s R 0.99 10 2.70 0.95 10 74.50*
Al AR (BB ERFE) 0.77 11 2.90 0.99 10 77.50*
AT —7 )L (AR EERE) 08 | 14 3.00 0.95 12 125.0*
BRI A IEREFBED
. A (32 3HER ) 0.90 19 3.00 0.92 20 | 308.5%*
B Z Rk 4800 B B (GRET EXFE) 1.19 19 1.85 0.93 20 304.0%
B AR R D EE Rk FTREME (R BT ERFE) 1.01 19 1.05 1.00 20 309.0%
EEIMMANLOER - FHITES
o TR T (AR L) 1.01 17 | 171 0.69 17 233.0*
EEIMAMNLOBR ERITIS :
P R B E ST (23BN 1.10 18 1.74 0.73 19 291.0*
ZERAA0 B =i 1.25 20 1.20 1.11 20 330.5*
FRRA) B B 1.00 20 0.90 0.85 20 340.0*
MR MNOERICKH AR L 0.52 20 3.55 1.00 20 335.0%
O} B -M s bzt 522 0.93 20 2.60 1.10 20 313.5%*
B BN A 2 1.04 20 2.30 0.92 20 | 278.0%**

#%%p<0.001; **p<0.01; *p<0.05. KIBIEEE DIEXRIIRT - UA XIZHEREINTWVAS.

L:n—A)VEES, A 7’—5?757?% E5, P utvREES), O: T IR T vk,

FTRTCDAT 4 —F1E, BRIV I—N Ry —VIZIVRIE. LIy —VoasERE (REDRE
MIIHEEVZER). LUT, BB 020 RL, 11 ELEDIIRTLIT 2N I BIE 2LEDLBY D5
RRE. TBERM/KECEEME IITEERMOKENERE I I EADRPTCERINDIZERAHVE
L7ed ) EVOE IR LTI 2<EFE Lo 103015 O THEBICEBR L |05 REL VRS
e, TBERMOZARFREME X, YR EINEZBERMOKEIE ORE LA EWHER
LTI BEF ORI KETERFTRERKE D3 BATHITER TRER/KEE], 15 FHE D
REEALBELRKE|OSRREEZWEGESY2. [ZHAOEEME ITITESDOERICEF T BRI, XY
L EBEN 2BV AT U RREELUNE U TV |, TERRTRY BN I T AR EB N O LT %
BOLUTCLEIZORFEEINARET BN E o | EWE R BAIE. ’

O, ENEND/IRT 4 —2 A TAHEREL, [1 2ROV RETHBI0515 FEFITHERL TV
B0 R REZRWTHIE.

YREODA T4 —RIBEREIEEERH. HEALTF AT —Z2ITDOWT, 1FROEWHIZHEBITEL
7. ‘ ‘
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BHSEHYE H10H FH1E

#E51%, REHEY T V=TERNRICLEZEBMEBEOT XTI T4 —ZIZ2OWT, vV FV—)v
o BERMER RESHBOZERE O L-ERTHE. DITORER, SHKETHEENR
OON-EB OHERLUI.

FOMDEEDENENIZB N, BERMEBR - REFHH CERIBIINTZDOIL, V—
DEFHHEIZOWTIE, RX— 7 -V — A BITBIRNT —T )V ERERE) OB THBHHE, ¥ —
WUSNDT —XT 7 F YEENB LT REN DAL T A —F TIL, X—ro > — )L XFRZBW
TIBEEHL ORI B RIRMZERLICE R GREFEM) 1, (7570 — 20D B R IR MR
WCEBR (BREFER) |, VERHIZRBWCTER S 2@k BEEOHRES (B4R, REHBELL) ), [£E, B
EFERRE D7D DIER |, [HEERIE DA B ERMERICE B (REEFE) | 2N T ar—
ZIZBWTC, BERMEAEICEBMARZRNERENTZ. £, VERHIZBW T 7FI74¥%—LD
B ROWE BREEME) 1 LWV T4 —F IR EB B2 EZRE R L.

U EDREREERETEE, 5 - 7uv /M BRECORE -FRIEFICE TN TA4T—FI
ONWTC, 2HIZHERLT, BERMEREFNEMZZRIPHERINLLNZS.

4.3 RELEZ2XETHSEBENETI Ty OB

FEIOHFELT, R EEZE BT 2HBENEMIER, TN YN RBEREL-ERF
FER RO, B2OHHTIX, TRCOA T A —FZ oW T BAERMER - REFFHOZE
RESWUICH, 22T, BEEURBSITIZHENLD, MBENEHEN— TYMNERIZOWTIE, /R
BHMEIT, EORREENINTEHERVE* (K6 R).

ZOFER, A OB T AERBRIIMBEIN 227 Thbb, BEMABEORERELL
TIODDAERRRE NI 2 R BT DILITELRR Do T2

L>L72203h, RIEAeEZ XE T 53 00MMEITMTIX, TN YI~DOEEBORESIZENHS
TERRERINTL. ZRIZOWTIE, IR RFEE AL TREBTEINZS.

4.3.1 {RE1a OKRIE

[RIBEEZXETH7oeRENL, BAEaXh0E, BRY—RIAAIHLUTEDHENDS )
EWHRELIE, [EiO B I XENSD. TEoR1 81X, N—yv7 Y — VX R PA O33RVl 3t
SEBE I RBOB AT =< REBICKH L TRDRE R T IL Holclod, TIEDOZR 21T &
EVEE.

4.3.2 {RE1b OREE

R E2XETEH7 2RO Haxh GE, R —RIA AR THEDORRIL, LD
2ODHBRBENIC LR CTHEETHB I LV RBICHEERSLETHS. 300N MO/ 71—
CPURAERA~ORBENFHETAL, RMAE2* BT S ovRENLT T /F ¥R OB
a2 AR i E, BRBY—RIALIRTBEDEIED, B—V VS IZLERTEETHILEVWIFERE
iRt = 15 g1y il

4.3.3 {RER2 DOREL
MR B A KT TR EENIT, o V=T OEBIZHLUTADHEEZL D IEWHRBLRHR1a
FARIZHE RFZFEIND. LHLARD, FiIE LT, YL — L Xt CIA T 5% 5 8 oA mEE | 23 TE
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IR - T YE ) % 32 1R B ARARRE
—REFRAEIC XD ERMT—

FERITEFERL ) IZ, VEALCIITEFMB B2 @ LB TR AR HCH L TIEDRIRZRLTC.

®6 HERBRSIHER: RECEZXIETIEBENETIRTY  (TALFY—ILH)

T g —2 YR N—=2TFTUh
B w7 | BEAE- T BN [EARDERRE
— A 4 haz o ;
B t B t B t B t B t B t B t
HREE 0.30 | 2.74*
fLoEE 0.51] 2.84** -0.25 |-2.70*
ML
P 0.58 | 3.92%** | 0.50 | 4.37%%* |.0.54|-2.88**
BHE
B EY-METE
-0.62 |-4.36%** | .0.54]-3.01**
PO BE
REF EO®EIK 0.52| 2.92%*
BEREMERE _
LFERDTI- | 0.47 | 2.46* 0.26 | 2.69*
DIEFRIEA
AlBIB 27N
BREBED 0.41 | 2.67* 0.40 | 4.15%*+
BEHM
M‘;éng C ] 0.38 | 3.88%%+
VEEHIE,
QFD
BREEHIE,
19 By 0.41 | 2.67* 0.28 | 2.89*
VE -0.37]-2.61*
= N % 0.50| 2.67*
Adjust R-square 0.18 032 0.66 0.83 0.30 0.55 0.26
F 6.07* 6.52%%* 12.38%** 17.03%** 5.82%%* 15.02%*#* 9.07%*

*¥¥p<0.001; **p<0.01; *p<0.05. ATV T UVARXE. AT TUAX DD DEAEEIIF =2 L7k, B
DEFIVOIRIRIZY 2o THE, MMEHOF E/KERT RTE%EMIRVEACHERINZLOEEALE.
BITE LRI, tIE. P: e REES, A: T —FT I F¥HES, Lin—AHI/VEES.

N EIRTIE, HANOTERBOBMER I BRERF I T1r—23mVWET+ATWEEZRLER T
THD. RUIRLES DD BEMA LT A7 —ZOERD T OBR, R1OFDA DDA T4 —2BEmVE
FRAMEBERLEZEIRFIMSMEERE L, S2RFHAEDOY —/VKENLO B 1 BlHENZ. T—%
FIFXENA T4 —2ORFHFOBER, AHENZFE 1R F 325 EofIF 1L, T ~0BRE ],
(EAERMOERFREME (=) ], (BB EEMTON —RF7HREO-DOEBEOHES ), 2R FIAER
MR ELERDEDDOERIER L, (MEREROFECHMES LTEERMORREEP TOEEME] A FE
MICEWEFRFWEERLE. ' '

4.3.4 TOMORRE=E ,

AREEZBEC AL, IRBRBRIELAMTHLWNLONDORBIZBE LR REENH oM.

BUZ, T3 ZAEHE DI —RFT7TH5. RIZBITBIHNELE | DR T4 —< U RAEK
~DOFEERBHE, T8 ME R ICH LTI ERCH RERT —F5 T, G IZH LU TIIA
DOHBRERLTNS. UM - L X TH 104N E # ) 3 TBAFR Y —RZ AL NCIE, T Eaxb IZA
OBFEERUE, ZOBROMBIREL L, OB ABBEBICEICOEELOBELEEMDOMN —F
FINBEELTFER, QY T/ ¥ — R EIZLoTOERIEH L, 7T I— T BHaxMEE
OFEREELZL, @OWin-Win BROEEY, TRy 75— b¥ 754 % —~Di8 E O BRI
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BHEXF 105 H1S

EHERLSE, BHMIIT R T —0axh BREICRTT AT R EBR 52D LR ENRE LR
5.

B2, NI —VRAEREN—TOMEBM O —RF 7 THS. UM V=)L X3RN T,
MR Et et ORARE BTG XM BIUOTEREHITEFER OXFITH LU TEDRRERLE.

B3, TFIERIEFERE ONE, 1998) DIkEERTEHD, [EAANZERBEOER)BLOTH
ABAL R U TIEDORI R E R LU,

A, MR 7 NOER ) R B ERE U BR O O R E R a4 C BT 3
&, BREVEMZ R LUZ. 230, R AR B A 2348 3 A Bl S T B 24 TIIMEL (v v FY
—V3EIX 0.18, N—Lv 7 Y VXRIENR A E H TE ), BRI OFHE ANZEN 24 TS
WML — L X3 Cid 0.50, VEAETIX 0.35) EWHEM ThHo7z. ZOLTERIL, RERAEE
WCRBITRHER T, RMAHEZ ZEBTAHMEENN, #A2 v O ERIZH LT, tho/RT74—
VU AEEIIH T AIVETIOEE USRIV AT REME A RIRL TS,

EoIT, RMAeEEXBTAIaEREENET =T 7 F Y REH DFEEHN, u—ANVEEH IV KE
WEWAENE, RAAEEDO/RT7 34— AR LT TRL, NV TOMEEIZ OOV TH [FlR
Thotz.

5. L9V

A ETILIRCAEOF T, AFORMAEREY —VEEFIALRYEDS, RMEEEONT72
— RV RIZEDBELDDIIRE LIV —F - T XF g VAT <, BLEFEAFIZR T 5
RMERECESE, 30052 ERLE. -

BLOSHILY — VOB E L FHEOF BT Thotz. #i<, FE200WTiL, BERMERL-
KREBFIF CTORBMESDHEELON L. LED2005ITHEREZDRBIRITKRDIRITENS
nd. BLU, BABIIHDZY —NVOFHHEEBEE I ECHBEZANDS. F2iz, BERME
R RFBEHE T, Y- VOBFNHEOEZERITIZEEERBTER o, BL, BARBTH AT
BBRaXNT — T NV OEEICOWTIL, BAERMERFFICEM2ZERI BB CTE. F3I, B
= L R EE A CE RN SRRSO, NEREHE LTEMME, YoY=shE, B
MCOMEBLICFERLF ICETIABEENTH o7, BIRDITORBREIDIE, 4%iIcEkE TR
MAeEORDERELUTOMBEE HERHETHZLIITER SR, ZO200E I FEMAeE O
RIVEROF NMERTHY, 5B OBINBAE - DT BHLETHA). ,

FEWTEIDHIOERND, RBEE DO RT3 —<r ZABIUONN =TI OREY, V— /L]
DOEMELVG R ETEENZ X BT BB EBLIUCHBR T XD F R KEN AR L.

UL 0sh, Z0—FC, BRIOMBEENEED, TUN YNEHIZKH L TIEAR S OB H %
RYRE, AN B IUHEEERY N — 228 1T B8k 4 2R — R 7 OFEL B E RV 2572, T
L7Zh =R 70 HThH, LoblT, fAEMNRAEHEALDOILIMITBWT, T/ EE | B Rme
B ONRT A= R LTRDOYREZRUIZIENRHEATHE. ZORREREIIHNLUTETOMR
ZINZTDS, BB AR UAVNIBET3EERA Y 2—EL T, BIMNAESSLETHD.

¥z, DHLEM—RF 7 OEER, FMtCE O ERNRR S EREHFET I LORESERT

—FT, RELEOXEBEEICIILEL AT ALELTORENNEECHEILEREBLTNA.

EBITIE, FIEEREEEROIED, BEH YT o7 OEICE O LW EE LS A T
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—HRRREIC L ERMT—
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BLE.
REODIFERELT, IO T4 —<v U ZABEIZ LR TI# G2 27 MO ER N T 2 RAM 4
& X2 AN OB A BMEV FEEM A TR L. HES R E0RMELE OB RKIZIBD
T, MBI P ORBLNS BER2XE, SE, MEICLEST, BB EBINBILT, BRY
CRRENEHM G2 v MR LERO T ML ERESSBRESL QR ETHIE, REAE
DT IR EELN 2B, 2D EIZOWTHIBIBRENLETHAS.
UE, SR REBIRICOWTERNTHEELIZ, SHROBBIIOWTERE L. AR - S OB R,
VO DRBR TR E B DI LN TEL LRI, SORBFREMLAL TR, ZRLOBREICS
W, BB TRV T Lo T 5.

&

AROERICHIZD, MFRFOMBEHE, FEKXFOMHRILERROCICEADEFRITHELO
FEFIY, BERIAIEVELE, ZZIRLT BREHOZLET,

=3

P RMRAEERFZESCRRIC OV T, B ASFHRFES (1996), HF (1995) BLUFTH (1994) DKV R
(2, TR B ZE O SCEk Y — A2V T H (2000) I RELTVA,
§ MESEEOFEMT OVTIEE M (1998) IZ/REN TS,
B TRt TR B CRIGER R AR R R TE I, BV DD TV RENE A, ﬁﬁkméﬁ et =
2 TCLESEXITRHENDHEE O HIKEF LB 0RBICEIT2E R (B2, 1991, 55 B) |, 1§
HERLITEFOAEICLEEBIZENLVET, OTMLLALARWEE (R 76 B) ), EARZERERORKIE
LT, THEFEICHTABERCERRICEIARETHY, N—=rTONMNINBE, TER, TEEITHA
WEVHERHBILA2S ([ 76 B) J, BLAKILE, ba—<l P —ERCBO TS IETBI AR bHIIx§5
HAER, HAVIIARIMEZRLIIBREBEITEN(R 76 B) | EEBEIND.
Vo — VOERIMER, HY AR RMEROEDICE DR ERE D TH o Rl EE TR0 D
BI5 FEFICENTHo | OSAREICIVAIE. Y —NVoOBEEEILTl 2<BEL VRN 10D
5 FAICEMEL W D5 AR EIZEIVEIE.
VR (1995) DFAEIZBWTEL, FREDF IZTHRE RN, THEREREDER), ARV —FRFZI1A4)],
[EFE~OBITORES ), B SEL 8 ST S O %EITHE], TREDaRI N T, THRE- E
DOFEREDR L, TBEREFEHRLVNVOEBRIEWVD THNEZOMEEHICIVAIEL TS,
Vi [REEEENEIL, Ezﬁﬁé(sﬁﬂ) FHex ), Y— 16 M IZ>WTERMBLEZ. Y—1ro
FIRZR 1L, RURTY—NVEIZOWT, REBYE DT T AEMEICE DS, EaICFHEL
7.
Vi EREIZRWTIEBARERELIY, RIGEAMAORE BAZ ) R REE, BE, AN ORI RIC
T5EE) R EINTLUR, ERCAEREZERLIEDZETOHMEIEL, RETERLIT, ;é%
;Hr eV IR ERREIAMERSNAETOMELIELET 12 EHL, FEHITRLE.

WoaL, VML — VX oWTHE, BREREMEBER - REEFMOR S ORYMEICEMMBEL D
HB2DHHBIIERINL TS,
X WS EHCOWTUL, BERRAEZEORA T 47— 5%, MBI O3 2DV AY—ZLITERT I E
1THZLT, AT A —ZOEBEEORINEER L. TORREBONIEEA T4 —ZORFAMED
FERIRICEWERNE T @10 TE) 2SI A HE L THVWE.

FE3 0D AV —DMBIE T N TERNERHETATNVETF VORI SITICESL D, O&D2DLAY
—OABREBE S DAEMILE KLU ER PO B, TVETIVCLBEIROT O, RERED
ml, FOELOBREHER THIENTEE.
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DAVT 47— AWTHIEL . '

A [ tEEL AR ORES ), [RETBECEBLIEM OB E ) BIONRE BERMOBEERFREME LV

3 ODAVT A =B @R FARWEERUZEF.

M (OqF e a—F—a | BIXRF L - -Da7 DHEBE B D200 T4 — 2R BWVWEFAWNESY
wLUEEF.

i VEAETH, TBERY —RZA LS5 44 E S 0RO REMR L.
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X
B EHORNLLRERE
—HBAROZEHFELEIHT BTV~ REE T 'll‘c‘:bj%— .
wH FEFE
<HHXEE>

AFETIL, BADZEFELEAIRIZLET VI —MNAEZAWT, MBEHOEP(LEBEREEDOHE
BRIZHOWTHREL. MEBEFROET LI, SEECEND FREOESEETERL, BEXINV—T
NTOF vy ara—0ORER{bE B TERMEEELIET. ZOOOFELLT, AFEETIE, V—X
&TT R, =Y—, X T AT, Ve A RAREENHT T, MBEBEOE T, £ N—TREDEER
EEHDH—FHT, @x DOFSHOMBIEELED, BESHOOLOTHAIBRERFHIEEEEX 57 E
HRHD. 2T, ZEECETIMBEEOE PG 0T RELEERETH LEOIOICHf s oLl
TNBDNEDWTHFZELT-. BFFEICH o TE, TV 7 —MREZITV, ZHUC o siEE s s @m0
TETNVEERLZ. FLT, ZOET IMIESEIO>DO(RREREL.

<EF—T—p>
SEMCYK, ERMEEE, MBEDL, RETE 7 —MIE

The Relationship between the Centralization of Financial Operations
and Responsibility Accounting Practices:

A Mail Survey of Japanese-Based Multinational Enterprises.
Makoto Tomo
Takayuki Asada

. Abstract
We conducted a mail survey in order to investigate the relationship between the centralization of financial
operations and responsibility accounting practices among Japanese multinational enterprises (MNEs). The
centralization of financial operations in this research refers to a set of techniques that aim to maximize the
cash flow of the MNEs as a whole, which include leads and lags, matching, netting, re-invoicing, and so on.
Although it improves profits of MNEs as a whole, it may hurt the incentive syStems of each profit center.
Through conducting the analysis of covariance structure from survey data, we derived three hypotheses.

Key Words
MNEs, International Financial Management, Centralization of Financial Operations,
Performance Evaluation, Mail Survey
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1. [FC®IC

ERFRESEEINDT, FEEEETIE, HBEPENCIDUEBOERLEEZ bo— L UIMBE ) HE 8
DELZENRREL 2> TA. T4, SREHFTCHE RO E L > THBEEIAMMERL TW5
ZEHEDEFILHB.

MEEHERESHT, BREROICEHOFIBRRCx vy aTvua—DRK{bE BT A THETLIELTD,
TOTTa—FOFEGTRERD. MEEBRIIEAMBRNOMENTIOICKL, BIESFHIEHMMAE A
BB U CRMERICEIENTS. @242, TROOBICa 7 MR RAETAIRMMAE TS, £ Kili+ B
BIMEBEERBICERZEL, FRAICETEBRATRERTEN RERVA 2o T4 T WL KIT
T, AT AT EERLUEBERFHIEAZBLE, 20X vy a7 o—0F i O KbV
L<72%. =& 20, EREEMEICOALT, ZEFECETIE, e7 v —MORELHE S 5L
VOBLES TR, EICEDBEOEVEFIALER 5720, bLATBEERFZ BT L7120 L0
T N—T2EOBENLRIATAIENHD. ZDLIRGE, RALHOTELE LW RY, F&rtoil
BERIBH CEBRANRRBREEL T LIRS,

TOAIZBALT, Shapiro (1992, p. 318 ik, [T —72EIZBITAHBIEHROF vy aT7n—Di KL
ZRETMBEEEEZEATIEE, o7 vhe Y —DEBREDFEHREE KM T IO~
X THAHEFERHL TS, Fio, AMA DLR—K (1973, pp. 157-159) 1%, [SEESEAE TIIEICLABERDE
WEFIALZEBIAMThONDZEEILEY, TaTryh 2 F—%_R—RE U= ML D E<HEREL 72
VW ZEERFERIL TS,

ZFICARE T, REDSa— SSULIEOHBEEOEPEARIN TV DD, TORE, BESEH
WA 5 X QOB DONWT, 7o —NAEIL ST O FEZEAL THW 5. 8T si>THE
ELEEFGRITLL T LBV THS. 7a— HEORBENETIZ o0, MBEEBOEFLERDLD
1225 (TE2ERGERL) . BBV T DL ETLDEE X DI, TORE, BEZMEENALER TS
IDNTRY, Fin, B A MBS HEROBEEESHHAOMBHEEE A BB EITOIONTARD (TEERR2) .
MEEBOE D LER > TOBEETIIENFEFEOT a7 v e Z— NI D -0, MG
EOBERENTA (EERFS), B/ AV MNIBHERCRESHAOMBHEREE > TR ¥&%
AD (EERGER4Y) . FLTHRERIC, MBERDEPLEBERFTEDBHRICOWTRIRARE THILMN
AFED B THS.

2. BREDHRE

2.1. AENREE |

FE R BALE, 1998 6 4 ARAT HEL TV AREE (BRELR) 0D, TAERH M
HOTHESMEHR A ERE 1997 EERNCI W THAMI AL LD TR E A LS TOBEET, 13,
R BRI AR AT E NS LSRN TV AR Y, 495 HThD. T, SAERAEIC OV THH
B LI TS DORREL TR, |

2.2. AEHE

REEL, 199844 A 28 BIZ, #EOEIVE 1998 48 5 A 30 B LU TR - MISERFAD R/IEE HTUZRA
£ TER L. HEHBEOREICHT-->TUL, FAYECNEOISARES 1998 FRtEa AV, O
IRERPY, QRTSERRY, @F IR, ORI, OLROIBICESLIBE DT 7-. ’
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2.3. HRBAEZEORYURREAREDIRTE | N

AA RS 495 #HICHERA RN L, 175 DB EE 2B, FREERD 355 Tho. EIEREN
BHEERIZREL CVEDELEFERTB2H12, 1997 4F 3 B HOM R G RELERREERESY L,
DVEITAT AV TIRREEIT o1, FOMR, MEHEbpEIX 0.1 LLETHY, BEMALEZESEHD
SHDRE—ThHDEVSIRER DA TR A LIL CE e ofe. TOZENSEESRITBERLRELT
WEHEEBZ LS.

3. MAREEOERLEREZOFFEEE

EEME TRV OILLAERLEFEDOEE A7 2O F T agulNIcar M — A LI & D5
FIEIDE, T, 280, 8BERUYY, BEA T ard3d5. b, —RICTINT AT XERHEN
5. ZOMIC, V=R &SI X ({EFHEITN—T O THBERENEL S 7 S D701, W R7-DES
L7203 551E), vU— AL IC I BTN S I AN BZ RO RaWE K5 HE), R
T AT (BB DOEFER TRAET HRFFEREFERBEICEP U EREEET LR TDHE), V-1
RAR(TN—TREMTEEBEIEEITIHE, T, Br¥—2BIIRA TREIZITIHIE) 2E 01D
5. ‘

ATEY, B4 OFEERB|, HENVIFFEEBEN TIRZ arba— A LIS ETEL0THS. ZhiixiL, %
L, B EOEEI AV 2R ITEFELELL Tavha— A LIS T 200 THY, MEBIEEE M
BURREEICE P T AL TR AMIEE KA AIFE A L0587 D. &I, BFIIRZET )V — T NOEERDOHEM
I CORS | ZREEDHPICESRL T, I TE2HDIYRT -2 b — VBT RIFHEDH . £DT-0, &K
NIRRT IO, BEIN—TF2ETYRY avba— Ve Ri#ELL LD ETHITENS, Ex DFEREBAT
HAHLEBARRER BT ENENOMBHEREICRITTHE, BETMERE T2 EEELHD. K
FETIL, BEOHFEEZRHL THBERLFIEUT, MEBEFIELEIRTAZE:055) LFES.

AEITIE, £, BERMBE TRV RO BAIZHR ST RIEIC W TR A ERBEE 5. &I,
MBETCFEORMAFET, Fa— Vb ORE, EEMEREOERE SV, B A MM B
FLEHAOMBHROFN AN TN T NERDENIONTHHTTS.

&1 MBEROKTILFEVSFRUOMBRERECRITTHE

MEBEHRFIE BExHRE Bt EE Xyod adma—
V—R&ST X EHe - EE ML | EH- BRI T548F) | g - BEOREELED
xH3 R P ZE TN T
TEEED
<Y— BB ERCOMERE-. | BEE - BEEOARERY | BB ER TRE- &S
(eoF7) EESEEEEIES | 2 BESED DEZE - KIWNEEEE 5
BEBIESy, REISED
RoTALT KHOEHEFICIVERET, VR &T T XERLEEE 525
Yo AL RA R V=X &F T AR —(woF 7)) LMD EE 525 ‘
' ZIUCINZ, IR AEE CRIRECE 2 EEIES
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BHRKEFE F0B BT

MEBEEBRFEOFHARELLEDHE
BREMBEEHFEONAIZOWT, AEXNREEICBITAFARRER UTRT. —BFAIL TS
DITBETFHITHY SIRDLENEAL OB, ZHUZ, BEAY Y, @& T vay, xoT4v7, <—
DG, MIBEPETFEDI DLW TNOEERAL QA2 11549 724 (41%) Thoto. F7-, BIEF|
BAZRELTWALDEL T, 3DEEN R T AT 25T TS, 2, 1997 E0NEARERE
DHIET, BAEZELRYTA T BRI TEBIN/poTc LB RBL TV AL DEEZ BIS.

& 2 MBEEFIONARE

BFE ERINCFI F ATREZ2 Fik MBERLFIE
bt W A J—-2'g o o
Lt ¥ | gy | arvay | s | U7 |77 R
FAL TS 141 T4 50 11 41 44 20
FAZRET 5 3 9 4 10 65 6
FAET 26 91 106 123 95 54 114
B 1 2 2 23 17 4 20
K BANE 2 5 8 14 12 8 15
7t 175 175 175 175 175 175 175
MRS 81% 42% 29% 6% 23% 25% 11%

3.2. MBERRPLEFELFRUOBIVELMEE L ORBR

A PUEFIEL TR DOWAE N RO RICIZBRE 25720

Iz

B OIHIMEH L THDZER 0.

iz, MBETLFEORRERLE
SAAVEIMEH U EE L ORI TR 5T &2{To7 (R 3). MEBEP(LFEEZFIALTCWALET
1, 61~70 FEIZFID TFRAESHEMER LT AR .
VWRWEE TR DV DT

THUTXL T, MBEPFEEZFIALT
,81~90 FTHD. LD, MBEPEFELFIAL TOHERE, MR

% 3 MEERCFERONASFLBINERNEED S ORHH

M FRHDPD CERLUI-EE
~"60 |'61~"70| 71~"80| 81~"90| '9I~ aF
3 FAET 3 23 30 31 1 88
a?fﬁ; FIRAL TS 13 28 15 8 e 65
&t 16 51 45 39 2 1563

MSTHEDREFER VA 25ME=22. 4, HhE=4, pfE=0.00]

3. BHTFERHTR Y —DEFEFAMICH T IRBEDERE
BESHNEA TR Uy — (1R) OEBETHE T 2B BIT A RIEO ERE (SERFEFHE) 2k 4
R BE LA OWT, THERICERT S LRIE LG EA5E, MR (BL5| ZAlFIE
47%, BB &EFIZEHS 35%) LIRS HEAE (R EAS 40%, AR REEDS 33%) O BEREINIERIKIETHD. £
MIEHREDYL WECE AR R EDERENRE\OIL, ThbRE B+ & EANLRBER THAT-
HEEZLND. T, FRAHEBEZEECRW ETHEIEBMMUOEZEE L TEV DI, #s-Fatt
\ZFDEEER R TY \5&%7%/1\721/ oD ThHEEZ A,
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MBEEOE R L JIERF
—HEOZEBEEINT I Uy MEEEFOL LT~

% 4 FOHNTFEUTRI v —DEETHE L ERT S5

feim MEiEE SRR
EEg - oo | BOIE | BiBIE | EE®| BR | I wns | s
EA LB | s | rias | s | mnss | 7 | PR mx | ma
1 EETRN 1% 0% 1% 0% 0% 2% 2% 6% 1%
2 HEVEETHR 2% 2% 2% 2% 8% 6% 1% 18% 3%
3 IR 27% 12% 22% 31% 38% 35% 22% 41% 27%
4 7D EE 40% 38% 371% 35% 30% 34% 32% 20% 31%
5 FEFICEE 30% 47% 35% 28% 21% 19% 40% 9% 33%
RBIME 1% 2% 3% 3% 3% 5% 3% 6% 4%
£t 100% 100% 100% 100% 100% 100% 100% 100% 100%

EblT, FIEEIZ OV THEBE P LFEORAFETI/ NV —THITL, FHEDOEDREEZIT>IZ. €
DFER, Wa—, =7 DABHFHENEE ThH o7z, Thid, MBEPLFHELERATOEETIE, By
HIEFSMEHL TOBEENEL, T CICHRLIZ = T2 HERFLE D DILPERLEN T OO THOHER
b, ‘

&5 MBEP t?if@ifllﬁﬁﬁﬁl:&é%ﬁ%ﬁﬂﬁ?s‘%ﬂ)qﬂﬂﬂﬁ@%@ﬁi

EFEE ML TFE
FIRALE [FIALRVEE tE HHBE| pfE

Ei=7 pEpRITE ] DI

L& 4.0 3.9 1 0.27 156 | 0.79
Big | E TR 4.3 4.3 1 0.20 156 | 0.84
I e 4.0 4.1 -0.24 156 | 0.81
5 EEFIEER 4.0 3.9 | 0.61 156 0.54
BEAFIEE 3.7 3.6 | 0.27 156 | 0.79
T 3.9 3.5 | 2.58 156 | 0.01
SuE 4.1 4.1 0.26 156 0. 80
Frid S 3.1 3.1 0.57 156 0.57
R R 4.0 4.0 | -0.01 156 1.00

3.4. BEESHBENOMIERDOIERK

R T > TATER BT 2012, MBEPEREORANFEHOMBEGHERE IS DE
BEEELCODINEODBRELRS. £ CO7uASIORTLERY, FEAOMBHERIME BBRE
DB Bt R MR EYEN B2 D% (R P TIISHAEOREDY ) LR OFIEIT, MBEEPL
FIEOBRBEEIZIDDL TR 0% THY, MEHRIICHTHEITR.

BESHFAOMBHEROIEREIENRERLERDERICBITEZO BRI, EICIOEFLEDEN,
DOFEEREB RO D LT ERLENL . BERLESHENMBHERICES X IEEORELZBENELT
WA 51 AP 4 LRV, T, MEBEDERESREROMBHRICHZOEEEML TV
720, B UL ITEREL VL Th, EOTEIAMI RAIIEBHIF CERVLVHEBNREZ LND.
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EHaiE E10B H1E

R 6 MBEEPEFREETEROMBREROERFE

EERAOMBHER YERRL TV % s
Eiﬁﬁ 'ﬂzbi _ _TE\‘ n'[‘ﬂl@%
A ] A LEHLEO | &FAHEO | AFF | RELTWD
T WL | D T
FIEOFIRH &
FIAL TN 36 39 28 103 27%
FIHLTWD 29 20 23 12 32%
it 65 59 01 1795 29%

MILEDRTERER I -(25%(E=1.9, BHE=2, pfE=0.38)

HoBEEN

AEICIE, TNETCEL IR TELREHE AWV, BENTa— VU{EURBAT BTN, EDEH72/ R
THBEP(LFE, FHERERICAVAIMBEE, SBAOMBHEREIIHELEZ DI W THNRK
BSOS EZEAT 5. LTI, BEERLI-EFNALDOHRT, EFVOBEAESFEMNIEN 21 2%
LOBITEBETS.

4.1. T—H EETIVDETE

HOBAEBE ST, 7o —NEE CERBRAIT — 25 BT, 4 0DBEEENGRDET NV ERL,
AMOS4. 0 BAFERRZERA LB LB CHEEL. 228, T MIEROL%4. 3EDOK 1R T.

SHEBERTBHICH->TC, T—FIIRDOINE -1, T, TRENOBELREKL, KROBHEIT —%
THERTHLOEU, TERBE 1T, BRM, bk, 7V 7 ~0E LIS, [MEEPFENL, XoT407,
VAV RAR, Y=R&TT X, <V —DORBAE, [MEHEENIR LS, V=T OERE, (FEFE~O
BT BT A MIEGHER (HRDP CIIMEHERELFSLBL T 520b5HD) &, BEMADOMBERORA
FETHEK T bOLLIL. &I | BBTELEA MRS B N —T DU HT, TRCHEEDS N—T
BHDGEE, OV T AR U, 28, AR TRTET AVUSMNE, BERNE A FTRE M Tk (A%
FHY, AT, 7 a ORMAFETHER), MEEEER(MEHREST, S TStOFETHELR,
FEFA TS HEAR CERRATMIC T 5, FTAES, BEMEEOEFE CHEK), MBER (YR,
Hifi, Ee2hEMEOERE CHER) XAV aibiTolk. ZRb TR TTHEDT —& M AV
7=, SR VT, £ 170 o rdmHh 160 7L (86%) g7,

DOEN, WEEHEEHRT 7NV —7ANTH, FHESRREABIZEEVEREEZRTIOCT —FE#HL
7o F9, TR | T, EHFFIRRE VG OZ6LL, BENREVIZERBAL TOBINCATr — V2B
Uiz, RIBEITIEEHE R2L0E Uiz, TRIEEFLFiEITIL, TEAZL, FERA%2, RE+£3, A%
4, REBMEIZOLLT. BEDE WL DIZE, MBEPLFELRATMHEREZRT. [MEHEIEFEI T, &
BLZ2ObDEL, JKEETAHLOE5LL, HENBWNIEIKEBL WA IEEERT. £, KIBEIT0L
Ul MEEFE~ORE T, EBEAOMBHRIZOWVTL, ERLTWALDE2, 1ERLL TV 720G
D%E1, KBEZOLL, B/ A MNIBEHERICOWCL, FER, R T cEAa {’EEZL,’CD%%@%‘:
5, WHT a4, Y2HEILE3, Flo—E%2, RKIEkE 1, RIBMEZ0ELE.

2P, BT NEHRIT DI, THREE |- TR |, [IMEEFFiE >TRoT 47 ), TRE
FiEI—IELERE, BFEFE~ORBE | -IEFEAD FSHZOWTHMREEF LICEE L. Fo, BBELRK

MO Jﬂ‘ﬂ‘éf?%x T RCLUCEELE.
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MHEEORRLE BiERE
—HAOSEBEEIINTEZT oy — MREERLE LT—

4.2. ETIOBEEEDEE

AIE T, BTEOREIZESE Amos THNMLIZETICOWTERTD. 7, BEEMRIEELLE,
GIF (goodness of fit index)iX 0.94, AGFI(adjusted goodness of fit index)iZ 0.91 &, Mi&E &L 0.9
EHBZTND., Eiz, WA2REEHDHEEHE 39 OHLET 48.3( E=0.15) THY, T AHBEEL D
EWVIREHRERIIFERN TERD o7, Lic3o T, RSN T S, BARLSGEITHIZIRAL T2 &4
reEs. :

OEN, NARBUCEBLTETNVORRESINTD. NARBOKRLHEE, REFKTE,
C.R. (critical ratio), HE¥(LEREER NRT. BEELCEBLLLOIXEDOEERRLE. B 10X
ANRUT BT IMEE LR ETHY, BHOAERBITRUBEIIIEBERORERMTHS. 128, REX
DEIERRDY 7 ML DR ALBOENT—H R0,

R 1 NRRAFHBRORALHEE S FELFRE

< RE | 1Y CR B

HEM | BE ¥k

RS A EE —  EHIRFHARK N 1.00 0.84
AR — IRk 0.92 ] 0.12| 7.65 0.80
FR —  HEHERET T 0.45| 0.11] 4.28 0.38
MBETFIE -  RyTAT 1.00 0. 40
MEERFIE — Y fURAR 1.16 | 0.37] 3.17 0.45
MIBEFFIE - YV—X&SIX 1.08 | 0.33] 3.31 0.50
MGEFTFE - <wJ— 2.32 1 0.66| 3.52 0.172
BHEIE~DOEE —  EHEBADFS 1.00 0.64
BEEFE~DE — B ARFS 2,93 1.25] 2.34 0.58
AR - =7 1.00 ' 0.37
A - FEEH 0.64 | 0.33| 1.94 0.29
FR A — MBEPFIE 0.13 0.04| 3.10 0.51
PR — BEFIE~ORE 0.13 | 0.05] 2.70 0.50
FABSEE P FiE — BEFE~OEE -0.26 | 0.18 | —1.41 -0.27
FREAEE — AR 0.25{ 0.10| 2.65 0.78
MG E T FiE — B EE -0.13 1 0.34] -0.38] -0.10

4.3. NR{FHDEZR o

ST ORER, /AR, (MEERFE-HEEIE) (CR =—0.38) L IMBEERFE>EEFIE~O
28| (C.R.=— 1. 41) [ SWKHETHE THo. DT, WEEKBO RAMRBRICERLTERTD. 22
B, BRIV MR, EE(URETHD.

9, [MBERLFENIOWVTHSL. 2, <V—, V—X&TF7 X, V- ARAR, X T A7 DF
FRRE CHERREND. 70— LD [ERBVEE | 03B SAREE 5L, 0,51 LibEdE <, LTI
SRBE LR ERRATHEAICHDIEREND. 1L, [MBEP LTI ORERKIT 0. 26
EENUTEELRN0, FOMOBER DFENRKENIENRBIND.

BT EFHFIE~DEE | ITONTHRD. 2, BEAOHBEHE, 7 A MIBHROFMERET
HBEREALD. TREVE ) DB AR E DL 0.49 THY, Za— U BIcULiziio CEBRFENS 2
A MERE AW MBEREAVEEEATOEMICHDIZEETT. —F, TMBEPEFEINLDN
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BHREY H10E H1S5

AREIATROIEY C.R. 3 —1.41 & BIKUETHE Tl ah ol 7251, SAREOFFBR~ATATH
BIEIZEBTRE, MBEPFEZEA T ONTES A NIBIOEBAOMBHERE AV VRS
TR, a7 o A —BEERTFELL COAREBORMELB 2 DIVD. Fiz, BEFIE~DE
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B3N, [MBEENCOWTHSD. T, e EEEs = TRIEDERE CHEREND. [REE 7DD/ 3
2MFEEHDHE0.78 THD. —F, [MBEFEFEINOD /SR —0. 10 Ll ~ES, 2>2 C.R
H—0. 38 LHEEHAUCTHE B LIV, Z0ZEhh, Fu— T LB EEEY AV E B LR
SNBEMIZHD— T, MBETCORE LML BV EBREOMICBRIZ R V220,

U ED3ODEENEDDITERETEE, BEDT O— AL T DIZEN BT A MEBERR
MG HEIEZERT AL 2L CTREGEEZODITHAICHS. 7220, MEBEF(LEL TWAEFRTIT,
BN FEEOT T 4o e 2 — AR 2B, BB BB SN ALILROR VTR AR

CRLTNWAEEZEZLND. EDHE, B AV MNIBHERSRIERHAOMBHEREZAV, B F2tL0gE
BERREMIC EDERELCRIBR CEREHATOFIELE X ONS. LhL, ZORIHERE TR o72E
mb, ZOXOIREBEITIREIIDRNEVIZEERIBL TWA, U, FRBIZIZZ AR 233, £l

EOTNRDBB/LNLNGEEITT, DX THRETILENRNIEE KL TNEEEZLNS. LLED
EEIZE-oT, 1IHiCRELEERHDOIB, 2, 3IxTFENDILOD, 43 TIFENLRNTER DD
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5. EELHLEFERDMFERE

1. {REHE%

AR TIE, BARDTa— LI L T Tolo 7o — MR R R A O 52 81c kY, Mg mes
ESFHOFAFMIIOWTRETL TET2. &L, TN —T2EITBITBBB X BDF vy a7u—DKE K{bEx
B THMBETEFECERL, TUABRESH LOEEHEEERCEEFIRICE I EL THEEN
IRRDLGITUTZ. EDFRER, LT O3 DDORMSRETED.

KGR EZED T 0 — AL ESRRESE T o4, A FEUEETL I N — T 2EOM BRI E
L2578, MBEPLFIELZRATHEmICHS.
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RALS  FE P EFEEZRAL QO EE TN FRE0T a7 1o ey 2 — *ﬁ%’*bwﬁ% NAZYoo
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B BONDEEIIKT T DT —ARI T 4RT 4 — VR ARZ T 41355,

¥, SRIOHFEIL, MBEENGZIEELBRERFH EEDIDBEEL TOEREWEESLT 71
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RIESEH MBEER SO BMEER T A0 ENENEEDIDHEEL TOBREVHBLENLD T
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Prbperties of Research and Development Costing under GAAP
and International Accounting Standards

Naoyuki Kaneda

Abstract

The objective of this paper is to compare accounting figures under International Accounting
Standards (IAS) with those figures under U.S. GAAP. Foreign companies might follow IAS to
issue securities in NYSE. It is important to analyze the accounting variables under both
accounting rules on a comparable basis. Major results of this paper are as follows; Steady-state
firms make the same incomes under either IAS or GAAP in the long-run. But the assets of
steady-state firms under IAS are increased by the capitalized portion of development costs than
the assets under GAAP. As a result, for steady-state firms, return on assets under IAS is smaller
than return on assets under GAAP. On the other hand, debt to equity ratio under IAS is smaller
than the ratio under GAAP. Variance of income of steady-state firms under IAS is smaller than
variance of income under GAAP. Expanding firms make larger incomes under IAS than under
GAAP. P/E ratio of expanding firms under IAS is smaller than the ratio under GAAP.

Key words

Research and development, U.S. Generally Accepted Accounting Principles. International
Accounting Standards, capitalized expenses,
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1. Introduction

There is a certain difference of accounting rules among several countries. From 1973
International Accounting Standards Committee (IASC) tried to harmonize accounting standards
for the past two decades.

One of the accounting issues In IASC is the treatment of Research and Development (R&D)
costs. For example, FASB requires that all R&D costs are immediately expensed with the
exception in computer software. On the other hand, IASC requires that certain development
costs are capitalized and depreciated for the life of the products.

“Accounting methods about non-cash items relatively ambiguous™” (Ijiri 1980). Some argue
the usefulness of the accounting information about intangibles. Cash recovery rate is described
to overcome this problem (Ijiri 1978, 1979).

“Unusual commitment to research and development” makes dlfﬁcult to measure the
profitability of pharmaceutical industry (Baber and Kang 1996). In this context, difference in
accounting disclosure about intangibles is worthwhile to examine.

Lev and Sougiannis (1996) estimates R&D capital using financial data. This paper follows the
method of Sunder (1976) to analyze the difference in accounting figures under GAAP and IAS.
A model is set up to understand the effect of different accounting rules, rather than picking up
some examples to describe the difference of accounting disclosures (Imhof, Lipe and Wright,
1997).

The model in this paper follows basic assumptions in Sunder (1976). We analyze the
difference in earnings and assets under two different accounting methods with no tax payment.
Basic assumptions of the model is that the firm has same amount of research projects each
period. And each research project is transformed into the development stage with a certain
probability in the next period.

The model for accounting variables under IAS shows the comparable results in the analysis of
Successful-Efforts-Costing in Sunder (1976). On the other hand, R&D costs are expensed under
GAAP and the analysis of accounting variables under GAAP shows the different characteristics
from those of Full-Costing in Sunder (1976). In this paper, the effect of parameters in different
industries is discussed. And Dupont Composition and P/E ratio are also discussed. In addition,
the granularity of research and development activities is considered in the model of this paper.

In the following section, accounting rules in IAS and GAAP are described right after this

introduction. And then steady-state firms, new firms and expanding firms are analyzed using
models.

2. Overview of accounting rules in GAAP and IAS
2.1. GAAP

SFAS 2 requires that all R&D investment should be expensed immediately. FASB make this
pronouncement because there is uncertainty of future benefits with respect to research and
development activities, and lack of causal relationship between expenditures and benefits.
Furthermore, it insists that “no set of conditions that might be established for capitalization of
costs could achieve the comparability among enterprises that proponents of selective
capitalization cite as a primary objective of that approach”, i.e. they did not find the appropriate

standards to capitalize research and development costs selectively to keep comparability of
financia] statements.

There is an exception for this general rule. SFAS 86 permits firms to capitalize the certain
computer software costs. SFAS 86 requires the technical feasibility such as detailed program
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design or completed working model for the capitalization. This rule only applies to the costs of
computer software to be sold, leased, or otherwise-marketed.

2.2.IAS9

International Accounting Standards, IAS 9 requires that certain development costs be
capitalized. The research costs are expensed even under IAS 9.

IAS 9 defines research as original investigation undertaken to gain new scientific or technical
knowledge and understanding. It also defines development as the application of knowledge to a
plan or design for the production of new or substantially improved products, services. IAS 9
requires the capitalization of development costs if the following criteria are satisfied; (1) the
product/process is technically feasible, (2) the product/process is clearly differentiable. (3) the
market exists for the product/process. (4) resources are available to complete the project.

In other words, if the development activities almost surely provide future benefits, the
development costs are capitalized and depreciated for the useful lives. As in SFAS 2, all the
research investments are expensed immediately.

In summary, GAAP permits no capitalization except internally developed computer software
costs. On the other hand, International Accounting Standards requires the capitalization of the
development costs, if the development activities almost surely make the revenues.

In the following chapter, the difference in financial reporting between two accounting rules is
analyzed using a simple model. The model deals with the research and development activities in
industries other than computer software, because of the existence of SFAS 86. Both rules
expense research costs immediately and as a result a major focus is in the treatment of
development costs.

3. Model Development and Analysis
3.1. Steady-State Firm _

In this section, expected incomes of steady-state firms under IAS and GAAP are examined.
Steady-state firms are defined as firms investing same amount of money into research and
development projects every year. The variances of incomes under two accounting methods are
also examined. Variance of income is important, because in the framework of this analysis, the
accounting variables are treated as probabilistic variables. Even if the two accounting variables
have the same expected value, the different variances provide the different processes. After
analyzing the expected value and variance of incomes, the return on assets and P/E ratios under
two accounting methods are compared. The purpose of these analyses is to clarify the difference
in characteristics of accounting variables under IAS and GAAP.

Consider a firm that conducts research and development activities with $M million for N
research projects for each period. One research project with $1 millions project transforms
into capitalizable development stage in the next period with probability 8. The unrecoverable
portion of research and development activity is ¢ and d, respectively. Each product produces a
net operating revenue of x per period for K periods. Denote the amount of capitalizable
development costs in IAS in period t as S; S, is a random variable with binomial distribution
and parameters 6 and M. Then
E(S)=M®6 | 1)

Var(Sy)= Mod-9) (2
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If the firm invests a sufficiently large amount of money in research activities for each period,
the distribution of capitalizable development projects can be approximated by a normal
distribution with the same mean and variance.

If one research project transforms into a development project in period i, it makes cash flow
S,x in the following period. So, the firm invests $M in N research activities in t-1 period, and it
has $S; capitalizable development costs in t period and it has xS; cash flow in t+1 period. S; is
known at the beginning of t period and at the same time xS; is known with certainty. It does
not necessarily assume that it takes one period for a research project to become development
project. It just means that the research investment produces development projects with
probability 8 no matter how long that research project is kept in the firm.

The net cash flow in period t, Y, is ‘

K= -Mc 'St d+(St.1+Sg_2+ v +St-K)x (3)
The mean of the net cash flow < years into the future is
E(Yt/St -7 - l)=

MA{e(r -1)x -d)-c}+ (Si--+ - +Si-x)x forr<K )

{ - Mc - M 6.d + MKx 6 for‘v>K()
Then the variance of the net cash flow < years into the future is
Var(Yy/ S ---1)=

MO1-0)d?* +x*(r-1)

N fort <K 5
MO(1-60)d* +x*K) fort>K ©)
N

Larger the variance of the cash flow, longer the prediction interval (for T<K). When the
prediction interval is increased to K, then the variance levels off. The variance of the cash flow
becomes constant for prediction intervals larger than K.

~ Informula (5), the minimum variance is obtained at 8=0.5. So, if the probability of successful
development is between 0 and 50%, then, the rate of change of variance of cash flow with
probability 0 is

dVar(Yi/Si-+-1)
de

The variance of cash flow increases with the increased probability of successful development
in the research activities.

It is also interesting to look at the relationship between variance of cash flow and the cost of
development and the expected cash flow for each project. If we make the reasonable assumption
that x?Kis much larger than d?, i.e. expected cashflow is much larger than development cost,
the variance of cash flow increases with the increase of squared cash flow per year and/or the
useful lives of products.

The parameters in (6) are also useful to compare the variance of cash flow in different
companies. Suppose that x and K are identical in the same industry. Then, variance of cash flow
is the function of probability of conversion to development 0. Holding other parameters in
different companies constant, larger the probability 6, larger the variance of cash flow.

Income under SFAS 2 is the same as cash flow in a steady state firm, because research and

development costs are expensed immediately. Then, the expected income under SFAS 2 v years
into the future is

=(d? +x2K)(1—-20)%[4— >0 N | 6)
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EUP/Si-:-1)=E (Y/Si-2-1)=

i 2

-Mc -M 6.d+{ ¥ Si+ (v -1)M 0 }x forskK -
= isf-K
~ Mc - MO .d + MKx 6 - fort>K

Variance of income under SFAS 2 © years into the future is
Var.(I7 /Si-z-1) = Var.(Yt/Si -=-1)=

%9(1-0){ d*+x°@-1 } prr <K

M

N

The accounting variables in International Accounting Standards are examined next. The
income under IAS 9 is denoted as I} . Then,

p ®
o(Ll-0)d* +x?K) forT>

I} = - research costs + net cash flow - amortization charge of capitalized development costs

=—Mc+(x—-%) §S,. | ®

iSIoK
Expected income T period into the future is
E(I;S /St'— T - 1)=

—Mc+(x-%){ '§St+M9(‘r—1) }fortsK

MEc+(Ki-dyo } fort >K

Larger the amount of investment to research, larger the absolute value of expected income

under IAS. Note that to have a positive income for K<t under IAS 9, it should hold that
c

6 > Ko —d (11)

It is reasonably assumed that Kx-d is positive. Otherwise the firm does not incur the
development costs to make profits. Suppose K, the useful lives of products, varies with the
firm’s quality of research and development and the firm’s marketing efforts. Then, higher the
quality of R&D is and/or more efficient the firm’s marketing activities is, larger the expected
income under IAS.

The variance of income T years into the future is

M d.,
ea-ofe-ve-p* |

(10)

fort <K

VaI'(ItS/St—t—l)= for‘L’>K

; 12
N 61- 0){K(x —E) }

As in the case of the cash flow and the income under GAAP, the variance of income under
IAS increases with the prediction intervals upto K and then remains constant. Suppose that the
unrecoverable portion of development cost d, the useful life of the product K and x, the cash
flow of the product per year, are identical in the same industry. Then, the variance of income
under IAS is the function of M, N and 6 in a particular industry. Larger the amount of
investment to research in a company, larger the variance of income. In general, its minimum is
achieved at 6=0.5 given that other parameters are same.
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Suppose that the unrecoverable portion of development costs d is variable in different
companies in the same industry. Holding other parameters constant, smaller the development
costs (i.e. more efficient in the development activities given that cash flow for each year is larger
than d/K.), larger the variance of income. '

The rate of change of variance of cash ﬂow with useful life of the product K is
dVar(I7 [ Si-+-1) M ‘

€, e ey ~ 0= 0)x- -—)(x + ——) C13)
Expression (13) is posmve, because it could be reasonably assumed that cash flow for each year
is larger than d/K. And variance of cash flow increases with useful lives of the products.

The difference of income between GAAP and IAS is

t=1

d
IS -I=-Sd+— ) S, 14
t t

1
imt-K

The difference is caused by the capitalization (delayed expense) of development costs
incurred on the project in the capitalizable development stage.
The difference of expected income between GAAP and IAS < years into the future is

E( I? -1} )= { ES*+(T M6 }—————dMB fort <K

t i=t-K
0 fort > K

(15a)
(15b)

The expected incomes in two accounting methods are the same in the long-run. Income under
GAAP is expected to be larger, if the recent research activities produced more development
projects than the average. But in average the two terms in expression (15a) cancels out.

Var. (IG /St-v-1)-Var(I’/8i_z-1)

Meoa-oyfr + =22 x ‘E’ } rors <K

- | (16)
M, 2 B fort > K
o 9){d +d(2x K) }

It is reasonably assumed that cash flow for each year is larger than one-year development
costs divided by useful years. And the variance of income under GAAP is larger than that under
IAS. ,

Stock variables under two accounting rules are examined next. The difference in two
accounting rules also influences the asset structure in addition to income.

Under IAS, the capitalized value of assets at the beginning of period t is

d
A;S' =d(St.1+ MR +St-K) -E(S,-2+28t_3+, e +(K‘1)St-]() (17)

The expected value of capitalized assets t years into the future is

. — K
dMB(r ) 2K+2 T4

K z+1
_— St - i(———) K
E(A,S/S; —r-1)= K 2 Z fort < a8

dMB(K+1) fort > K

The variance of capitalized assets T years into the future is
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d* M . i
¢ — _I(—_Fe(l 0) (K—l+1) fO"‘L’ <K ’
Var(AS/Si-z-1)= i (19)
MO(1-6) d* (K+1)(2K +1) fort >K
N 6K

Uncertainty in capitalized value of assets under IAS depends on how much research projects
are converted into the development stage. On the other hand, there is no capitalized assets with
respect to R&D activities under GAAP.

Af =0 (20)

Then, under GAAP there is no uncertainty about the assets. Holding other variables constant,
the assets under IAS is larger than the assets under GAAP, of course. The difference depends
on parameters M, 0 and K for prediction intervals longer than K. Larger each parameter, larger
the difference. ‘

The effect of two accounting rules on returns is analyzed next. Denote the assets of the firm
other than capitalized development costs as B;. Then the total assets in period t are (A+B;) and
return on assets is

Ri-—2 | 21
= At + B: : ' ( )
. d -1
- M -=)
N i T Merlmg ,2
Under IAS, returnis R; = B pr) =) (22)
! * B, +d == > (-i-1)S,
* t-tE—K ' K tz l ) ‘
M{-c+(Ke-d)o |
E(Rf)= o (23)
B: . dMO( )
Under GAAP, return is
-K
o © _ ~ Mc-Sd +xi;s,- o
d Bl Bt
Mic+(Ke-d)o }
E(RS)= P (25)
t

Comparing (23) and (25), it is found that the latter is always larger than the former. The
assumption of steady-state firm makes incomes under two different accounting rules the same.

And capitalized development costs increase assets under IAS. The ratio of expected returns
under the two different accounting rules is

ER;) B,

K+1 (26)

ER?) B, +dM6(=~)

The ratio is always smaller than 1, because parameters d, M, 8 and K are posmve When the
firm’s R&D activities are efficient (i.e. MO is larger), the ratio of returns under two accounting
rules is smaller. And if the competitiveness of the product is sustained for longer time and/or the
quality of marketing is higher (i.e. K is larger), the ratio becomes smaller. And if the size of B is
dominant with respect to capitalized development costs, expression (26) moves toward 1.
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Next Dupont Decomposition is considered. Denote sales of the firm for period t as S,.

Then, Dupont Decomposition is ‘
I ! St

R=5 %4 LB

Profit margin, the first part of expression (27), is same under two different accounting rules.
But, the second part, asset turnover, is different under two rules. Asset turnover under GAAP is
higher than asset turnover under IAS, because of the capitalized development costs.

The next issue is the capital structure under two different accounting rules. Denote

. D= debt of the firm at time t

E,= owner’s equity at time t under GAAP
Then, the owner’s equity at time t under IAS is

@7)

Bt dMO(—) | | (28)
And the debt to equity ratio under IAS, F,’is |
E(FS)= b \ 29)
£ K+1
E, +dM6(—)
The debt to equity ratio under GAAP, F.,%is
¢_ D |
Ff="7t (30)

t .
The higher return under GAAP is achieved with the costs of lower debt to equity ratio. There
is trade-off of benefits in financial disclosure between accounting wvariables under two
accounting rules.

The ratio of the debt-to-equity ratios under two accounting rules is

T | (1)
! E, +dM6( > )
As in the case of return of assets, the ratio depends on the parameters d, M, 6 andK. If
E, >> dMO(K;-l) 32)

then, expression (30) is close to 1. In the industry where the research activities are less intensive
and/or the probability of successful research is low, M8 will be relatively small, the difference of
debt-to-equity ratio is not significant. (Beverage manufacturers might fall into this category, for
example.) On the other hand, in the industry where the research costs is large and/or the
probability of successful research is high and then M0 is dominant in the assets of firms, the
difference of debt-to-equity ratio is, relatively speaking, significant. The ratio is useful to
convert the debt-to-equity ratio under GAAP into the ratio under IAS.

Finally, P/E ratio is considered for a steady-state firm. Denote the stock price for period t as
P;, and the number of outstanding shares as H,. Then, the P/E ratio for period t is

F,__PH,
PE,=—'— ="t | , (33)
(——I’ y
H,

The P/E ratio under GAAP and IAS are the same, because income under two accounting
rules is the same. The ratio under either of GAAP and IAS is
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PE,=— it
T M{cr(&e-a)o }

Now the accounting variables for the changing firms are examined in the next section.
Dynamic Models for Changing Firms

The previous analysis for the steady-state firm is based on the assumption that the firm
conducts the same amount of R&D investments. This assumption is relaxed in this section.

(34

3.2. New Firms

First, new firms are examined. New firms are defined as firms investing the same amount of
money into R&D projects but not reaching the steady-state. Expected income and return on
assets under two accounting rules are compared.

Consider new firms that conduct research and development activities with $M for each
period. At t=K, the firms R&D activities reached the steady state. After K< t, the previous
analysis applies to the firm and no longer a new firm in terms of research and development
activities. The definition of parameters is same as before.

Y=-—Mc-S,d+(S,+S,+-+S, )x ' (35)
Expectation and variance of cash flow v periods into the future is
—_— -t
E(Y/Si-+-1)=-Mc-MO0d+x) S, +(@*-DMO.x fort<t=K (36)
2 1\ 2 _
Var(Y/S,—vo1)= 14+ 1); MoQ-9) fort<1=K (37)
Income under IAS is
d =1
I,S=—Mc+(x——K—) S, fort=K | (38)
Income under GAAP is
-1
I,G=—Mc—S,d+x2 S, fort <K (39)
The difference of expected income under two accounting rules is
d =1
G s_ - -
I° -1 _Kzs,. S.d fort<K (40)
t-1-K
E(I¢ -I')= dMe(—K—) fort <K 41)

In expression (40), (t-1-K) is negative for a new firm (t < K). And the expected income under
GAAP is smaller than that under IAS.
The capitalized development costs under IAS is

d
AF=d(S,+ 8,448, ) = (5, + 25, +-+(1-2)S,) (42)

S\= pliotet
E(AS)=dM6(t 1){1 ~G 1)} (43)

Note that there is no explicit condition whether the last part of expression (43) is positive or
negative. And the rate of return under IAS is
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~ Mc+(x— %)Mﬁ(t 1)

E(R; )= ) (44)
t
B, +dMO(t - 1){1——12 5—1) }
On the other hand, the rate of return under GAAP is
—Mc-dMOB +xMO(t -1
B(RO )= MO+ DBE ) @)

B

As already mentioned, the numerator of (45) is smaller than the numerator of (44) for new
firms. But the size of denominators depends on parameters.

t

3.3. Expanding Firms _

Next, the expanding firms are examined. The expanding firms are defined as those which are
increasing their research and development activities. Expected income and P/E ratios under two
accounting rules are compared.

Denote M; as the amount of money invested into research activities in period t. In the
expanding firms, the M, increases as follows;

M;=a+ bt (46)

Then, the amount of costs for research activities increases $b million from period t-1 to
period t. The net cash flow for expanding firms is
Y: = - M1 ¢-Sid+(Se1+Si2+ - * + - +Si)x “7
Here, S; has binomial distribution with parameters 6 and M;.

-1
E(Y)= - M, c—M,.0.d+x6( Y M,)

imt-K ‘
K(K+1
=—M,(c+d6)-bc+ M,Kxe—xe.b—(—zi—l (48)
: . K(K+1)
The net cash flow from expanding firm is bc+x9b——-2—— smaller than steady-state firm

given M=M. It indicates the extra cash need of expanding firms. Suppose that the increased
R&D amount b, unrecoverable portion of research costs ¢ and the development costs d are
constant. Then, expression (48) is the function of 68, x and K. Larger each parameter, larger
the cash shortage. The variance of the net cash flow is

Var(Y)= 6(1- 0){M, (d* + kx?) - —Kilg-f—llbxz} - (49)
Income under 1AS for period t is
d :-1
I’=-M, c+(x-—) V) S. 50
PEmMiact (=) 35, (50)
E(If)=-M c—bc+ KM, 8.x~dOM, —b9(x—%)—lg~q<2—+—ll (51)
Income under GAAP for period t (t.2) is
-1
IP=-M, c-S,d+x ) S, | (52)
i=t-K .
E(I8)=—(M, +b)c—M,0.d + xH{KMt - bfﬁ;l—) } (53)
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K+1
2

The expected difference between incomes under IAS and GAAP is E(I; -1°)=bd6

4
Here, all the parameters are positive for expanding firms. And the expression (54) is always
positive for expanding firms. In other words, the expected income under IAS is always larger
than the expected income under GAAP for expanding firms. The amount of expensed
development costs under GAAP is always larger than the charge of depreciation for the
capitalized development cost under IAS for the expanding firm. Note that the difference of
expected income between two accounting rules does not depend on the unrecoverable portion
of the research costs c.
P/E ratio of the expanding firm under IAS is
PE’= LA, 55
£ d _K(K+1) (53)
-M,c-bc+KM,0.x-d6.M, -bO(x K) >
The comparison of (34) and (55) reveals that P/E ratio of a steady-state-firm under IAS is
smaller than the P/E ratio of an expanding firm with the same amount of R&D activities under
the same accounting rule. The denominator of (55) is smaller than the denominator of (34) by

d, K(K+1) : o i .
c+0.(x- —) 5 [ This expression is always positive for expanding firms.
P/E ratio of the expanding firm under GAAP is
G B H,
PE; = KKl (56)
+
-(M, +b)c- M,d6+x0{KM, —b—(—5—~—)~ }
The denominator of (56) is smaller that the denominator of (34) with the amount of
K K+1

p o XED (57)

This expressmn is negative for the expanding firms. Holding other parameters constant, the
P/E ratio of expanding firm under GAAP is smaller than that of a steady-state firm.

Expression (54) shows the denominator of (55) is larger than that of (56). And P/E ratio for
expanding firms under IAS is smaller than P/E ratio under GAAP.

3.4. Shrinking Firms
The same analysis applies for the shrinking firms. In the case of shrinking firms, parameter b

in expression (46) is negative. A firm shrinks with a linear rate until M; moves close to zero. Net
cash flow from a shrinking firm is

—b{c+x6—1§g—§i“12 } (58)
larger than the net cash flow of a steady-state firm. (Given b is negative in a shrinking firm, the
expression is positive.) Under the reasonable assumption that the second item is much larger
than the first item, larger parameters b, x, 8 and K are, larger the difference is.

P/E ratio of the shrinking firm under IAS is described as expression (55). Contrary to the case
of the expanding firm, P/E ratio of the shrinking firm is smaller than that of a steady-state firm
under IAS. The comparison between (34) and (56) reveals the similar issue for P/E ratio under
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GAAP. The above analysis reveals that P/E ratio for an expanding firm is the highest and ratio
of a shrinking firm is lowest in three stages of the firm.

4.Conclusions

This paper deals with the different accounting variables under GAAP and IAS. The models
are set up using some simple assumptions. Without these models, it is difficult to compare
accounting variables under two different accounting rules. In this regard, this paper makes
progress to understand and compare those different accounting variables on a comparable basis.
Expressions in this paper are also useful to convert the accounting numbers under one
accounting rule to those under another accounting rule.

I started the analysis with steady-state firms. Steady-state firms make the same incomes under
either IAS and GAAP in the long-run. Variance of income either under GAAP or under 1AS
increases with the amount of R&D and decreases with the number of R&D projects. This
characteristics of accounting variables is interesting and useful, because we have to consider
variance as well as expected value of variables to forecast them.

The asset of steady-state firms under IAS is increased by the capitalized portion of
development costs than the assets under GAAP. As a result, for steady-state firms, return on
assets under IAS is smaller than return on assets under GAAP. On the other hand, debt to
equity ratio under IAS is smaller than the ratio under GAAP. These characteristics are important
to compare a company under IAS and another company under GAAP.

New firms are defined as firms investing the same amount in R&D but not reaching the
steady-state. New firms make larger income under IAS than under GAAP.

Expanding firms are defined as firms increasing the amount of R&D every year. Expanding
firms make larger incomes under IAS than under GAAP. P/E ratio of expanding firms under
IAS is smaller than the ratio under GAAP.

Shrinking firms are defined as firms as firms decreasing the amount of R&D. Ho]ding
parameters constant, shrinking firms make larger cash flow than steady-state firms do. P/E ratio
of expanding firms under IAS is larger than the ratio under GAAP.

When more firms engage in business globally, it is often necessary to analyze and compare
financial information under different accounting rules. For this purpose, the models in this paper
provide the basic tools for the analysis. Furthermore, the models are also useful to expect the
theoretical difference of accounting figures among companies whose parameters of R&D
activities are different.

Appendix

Explanation of expression (4)

The mean of the net cash flow T years into the future is the expected value of cash flow for year
t forecasted at time of t-t. When we expect cash flow at this time, we make expense for
development cost for dS,_.. We do have cash flow for this development activity with certainty.

But we do not have cash inflow for development activity S, ,_, with certainty. The same is
true for the cash inflows for the following development activities upto S, . If we have 7 <K,
then we have expected cash inflow MO(v-1)x for development activities S, , , through §, .

For remaining development activities S,  through S, ., we already know the cash inflow for
certainty. Thus, we leave the expression (S, ++-+S, . )x as
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described in (4). If we have 7 > K, then we do not have cash inflow for certainty for S,

through S, ;. Thus, we have the expected cash inflow of MKx6 for the entire development
activities.

Explanation of expression (5)

If the firm invests $M in one research activity each year, the variance of the cash flow is M(1-
68) x>. But the firm invests $M in N research each year and we have to consider granularity. The

M6(1-6)x*

variance of expected cash inflow for each year is .Ifwe 7 <K, then we have the

expected cash inflow for t-1 research activities. The variance of expected cash inflow is
MO(1-6)x*(z -1)
N

. We have a granularity for cash outflow of development activity for each

MO(1-6)d>

year too. The variance of this expected cash outflow is . If we have v > K, then

we estimate the expected cash inflow for entire research activities. The variance of the expected
MO(1-0)x*’K

N .
Derivation of expression (18)

cash inflow is

As in the explanation of expression (4), we derive the expression for estimated capitalized costs
and capitalized costs with certainty separately. The capitalized portion for S, ,  through §, is

estimated with uncertainty:

d
E[ d(St—l +S,_2 +“'+Sr-(r-1))_7{"{sz—z +2S{_3 +---+(17—2)S,_(1_1) }]

-z-1

1
@T-D)1K-=(z-2)
K—1+K—2+.”+K—(r—2) }=dM6 { 2 }

=dme{1+
K K K
The capitalized portion for §,_,_through S, . with certainty:
K-(-1 K-t K-(K-1 & K-i+1
dS:-r——(__)+d‘Sz—(r+1)_}<_+"'+dSt-K —(K"l'_'dzsz—i K

Derivation of expression (19)

Since we have variance of capitalized costs only in the uncertain projects, we only consider the
capitalized portion for S, . through S, ;.
d

Var[ d(S,. +5,, +"'+S:-(1-1))_E{St-2 +28, 34+ ([T-2)S, oy } ]
MO(1-60)f K,
— | (D)) () +

L ) ) %
d2 z-1

M o
=?<7F6(1"0)Z(K—”1)

e K-1,, K-2, (K-C-2) p
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If we have 7 > K, then

d
Var[ d(S, +S,_, +--.+s,_,<)_-lg{s,_2 +28,, ++(K-DS, . }]

_ ZMG(I—B) £ 2 _If_"_l 2, K-2, K"(K'l) 2
=dt = [+ P e = F ]
_ M6(1-6) d*(K +D(2K +1)

- N 6K
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