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Abstract

In this paper, we provide an evaluation model for marketable quality and profitability. We
define the marketable quality as a qualitative aspect of profitability. We apply the real values of
some leading manufacturing corporations in Japan to our proposed model to analyze its accuracy.
From the analysis, we found that theoretical and real standard values of the marketable quality
indicator were very close. This shows that the proposed model has a good approximation. From
the fair relation of network service providers and users, we present the network pricing guidelines
and extend our proposed network service pricing model considering network externalities.

1 Introduction

Now the economy society is shifting from the
economies of scale to the quality enhancement.
For this reason, the achieved standard profitabil-
ity depends on the free competition between cor-
porations. This is a very important concept that
should be considered to evaluate the corporation
profitability. The corporation profitability is con-
ceptually considered to be a function of two vari-
ables: the qualitative and quantitative aspects.
In fact, the quality and quantity are independent
variables. But, for the profitability, there is a re-
lation between them. However, in the best of our
knowledge, there is no any research to deal with
the measurement of a profitability function where
the qualitative aspect is considered variable.

The Break-Even Point (BEP) ratio expressed
in the following equation is used as an indicator
related to profitability to measure the degree of
safety against a risk of loss.

BEP Ratio = Sales at BEP / Sales = Fixed
Costs / (Sales - Variable Costs)

This indicator is based on the profit graph pre-
sented by Knoeppel [1]. Another profitability in-
dicator (relative annual profit) has been obtained
from the rate of operation and the rate of opera-
tion at the BEP [2].

Relative Annual Profit = Rate of Operation /
Rate of Operation at BEP = Marginal Profit /

Fixed Costs
We consider the relative annual profit as a prof-

itability indicator in this study. We define the
marketable quality based on the quality aspects
of products and services provided by corporations.
In order to define the quality, Garvin [3] considers
five viewpoints, i.e., transcendent, product based,
user based, manufacture based and value based as
main approaches. We define the marketable qual-
ity as a qualitative aspect of profitability (value
based).

In this work, we present an evaluation model
for both: marketable quality and profitability. In
order to increase profitability by enhancing the
marketable quality, we present the network ser-
vice pricing model considering the fair relation be-
tween providers and consumers. Furthermore, we
enhance our network service pricing model consid-
ering network externalities.

The paper is organized as follows. In the next
section, we present a model to evaluate the mar-
ketable quality and profitability. In Section 3, we
give the econometric methodology. In Section 4,
we present network service pricing guidelines and
the extended network service pricing model. Fi-
nally, in Section 5, we give some conclusions.

2 Proposed Model
2.1 Basic Variables

If a certain corporation consists of m kinds of
processes or divisions for a certain period, we con-
sider the capacity (total available operating time)
of process ¢ be T, and its costs {fixed costs) be Fj,
where ¢ = 1,...,m. The necessary capacity (the
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Table 1: Annual relevant indicator values in the manufacturing industry.

Ttem Year
| 1986 ] [ 1988 T98Y 1990 T99T 1997 1993 199% 1995 TU96 T997 T998
T 1.128 1159 T.207 T.217 T.198 1.154 1.109 T.087 1.100 1.127 1.146 13 1.098
Est. 8 77.09 76.59 81.77 83.82 85.55 83.62 76.49 72.92 72.06 73.77 74.20 7.3 71.34
AGAV 28.37 29.41 32.78 | 35.19 37.49 3358 | 32.45 31.30 32.12 33.56 35.08 4.5 31.15
AFC 37.49 3893 | 41.73 45.08 49.14 45.92 46.38 45.30 47.82 48.40 50.10 0.6 48.63
Bo 0.606 0.574 0.56T 0.569 0.596 0.628 0.622 0.617 0.596 0.581 0.565 0.600 0.592
E(B) 79.48 77.72 77.00 77.44 78.93 80.68 | 80.36 80.08 78.93 78.11 77.22 79.15 78.71

total necessary time of operation) of process 7 is
assumed to be 7; and the marginal profit which is
calculated as the value of sales minus the variable
costs (activity costs) is assumed to be M.

There is a minimum required level (minimum
passing level) to purchase a product considering
a sacrifice (price or fee) from the customers’ side
related to the quality of products or services given
by a corporation. This means the minimum level
to be achieved, even if the sacrifice is small. In
this way, any quality level can be quantified theo-
retically by comparing with the minimum passing
level. Therefore, we consider the minimum pass-
ing level as Py and the other levels as P.

2.2 Model Indicators
2.2.1 Rate of Operation Indicator

In our study, the rate of operation of a corporation
3, is expressed in Eq. (1) as the average value of
the rates ;. The capacity cost values are used as
weights for each process [2].

_YBFE YTk
" TR R
_ T g _ F o
Hence, 3; = 7t fi= 7t F = Yo Fi

Eq. (1) can be seen as a degree of used capacity
costs.

The rate of operation of the manufacturing in-
dustry in Japan is estimated by the Ministry of In-
ternational Trade and Industry and the Economic
Planning Agency, and the Ministry of Economy,
Trade and Industry [4, 5]. The weighted average
values are calculated by using added values of the
rate of operation for each item which are consid-
ered as indicator of the rate of operation. Esti-
mated values of the rate # of operation for each
year are shown in Table 1. The corporation Av-
erage Gross Added Value (AGAV) and Average
Fixed Costs (AFC) for each year [6] show that
there is a high positive correlation (Correlation
Coefficient (CC)= 0.721) between them. For this
reason, we can apply the data of the rate of oper-
ation in Table 1 to the corporation rate of opera-
tion.

14 1)

2.2.2 Profitability Indicator

The indicator representing relative annual profit
only in the time dimension can be obtained as
follows [2]. The ratio of marginal profit to neces-
sary capacity costs (the amount of use of capacity
costs) is defined as the following marginal profit

rate:
M

M yx Tt (2)

The inverse number of v is «, which is the min-
imum utilization rate of the capacity costs (the
minimum rate of operation) required to cover ca-
pacity costs F' at the marginal profit rate . If
the minimum capacity cost required to cover F is
considered to be Fy,

NS RN DIEIECY ®
F M
This equation can be obtained by using this
relation: Fy ZWT,f,- =F.
Therefore, the general relative profitability r
can be measured by the ratio of 8 to a:
T= E = M (4)
o F
This parameter is considered as the relative an-
nual profit.

2.2.3 Marketable Quality Indicator

The indicator P is impossible to be used as an
evaluation indicator to compare the quality as-
pects of corporations. In order to build a quality
indicator to compare product quality of corpora-
tions, we combine P with time and corresponding
costs. The evaluation of the minimum passage
level Py is based on the capacity costs as input and
marginal profit as output for a certain rate of op-
eration B (0 < B < 1) and capacity costs per rate
of operation F'/B [7]. The parameter B is the rate
of operation of the BEP, when the production is
made at the minimum passage level P = Py. The
marginal profit V(Py, ) when the rate of opera-
tion differs from B in the minimum passage level
P = Py is obtained by: V(Fp,8) = %,5’.

If marginal profit increases in proportion to the
evaluated level P, the marginal profit V(P, ) at
the evaluated level P and the rate @ of operation
is computed by the following equation:

P B
V(Piﬂ)_PFOE' (5)

The marginal profit of Eq. (5) on the corpo-
rations’ side plus the variable costs is considered
as the price (fee) which the consumers should pay
(sacrifice). By considering the input (costs) in-
dicator corresponding to output of the evaluated
level in Eq. (5), we obtain Eq. (6).

Input (Cost) Indicator = gﬂ (6)
Therefore, the relative value of P can be ob-
tained by the ratio of output indicator Eq. (5) to

the conditional input indicator Eq. (6) under the
rate of B operation.

Conditional Relative Value = P£ 7
)
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However, the relative value of Eq. (7) is pos-
sible only between corporations having the same
B. Thus, it is impossible to make a relative evalu-
ation by Eq. (7), because of different comparison
conditions. For this reason, we carry out a more
general comparable evaluation for the qualitative
aspects of corporations. We deal with this prob-
lem as follows [8]. For a certain corporation and
for a certain period, a point (3,r) for each value
of B8 and r is considered. There exists a function
r(3) of 3, that is, a point-set where the marketable
quality is the same. The set of points (8, ) which
can theoretically exist is considered to be R, and

we consider also another set which is assumed to
be @ (Q is a subset of R). If the price function

is expressed as u(f), all points in the set @ are
included in the following equation:
() = w(B)8. &)
The price function can be considered as a fair
relationship when a rate of profit increases due
to an increase in the rate § of operation (%1)
(profit on the corporations’ side) and the rate of
reduction in the total price (—[)’%ﬁ—@) (profit on

the customers side) are equal. This can be ob-
tained by solving the following differential equa-
tion.
du(B) _
Zﬁ_dﬁ +u{B8) =0 9)

c

u(8 )
) /5

There exist price functions when the rate of
profit increase and the rate of price reduction are
equal within a region where the integration con-
stant ¢ is a positive number. An incremental profit
and a reduction in the total price on a reasonable
price function at the rate 3 of operation are both
expressed by the following equation.

? ar(p) /ﬁ du(B)
r(B) = —dp = -3 dB =cy\/f 10
( ) /0 d,B 0 dﬁ \/_ ( )

Eq. (10) shows a fair relationship between the
relative annual profit and the rate of operation.
If the rate of operation at the BEP where fixed
costs (capacity costs) can be just covered by an
incremental profit is considered to be fg, the in-
tegration constant ¢ can be obtained by Eq. (10):

¢v/B, = 1. From this equation, we get: ¢ = \/15_
Therefore, from the Eq. (10) of relative annual
profit, we obtain the following equations:

¢ :integration constant

=./B
r(8) = o (11)
0< B <. (12)

By Eq. (11), we classify the point (8,7) € R
by considering 3y as a relative profitability of the
qualitative aspect from the viewpoint of fair re-
lationship between 8 and r [9]. The smaller 3
is, the greater the marketable quality becomes in
the sense that the profitability » becomes greater
for any rate of operation as shown in Fig.1. The
value of (g is calculated by following equation by
using Eq. (4) and Eq. (11).

1

0.9
0.8
0.7
0.6
E(ﬁ)o_5
0.4
0.3
0.2
0.1
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B
Figure 1: Relationship between F(3) and ;.

Table 2: Standard distribution of profitability ».

r Bo 1-F%%o) Pr—01<xz<r)
1.1 0.698 0.41 0.4168
1.2 | 0.518 0.6272 0.2104
1.3 | 0.401 0.7461 0.1189
1.4 1 0321 0.8181 0.0720

. 0.263 0.8651 0.0470
1.6 1 0.220 0.8968 0.0317
1.7 1 0.187 0.9191 0.0223
1.8 1 0.161 0.9354 0.0163
1.9 1 0.740 0.9476 0.0122
2.0 1 0.123 0.9569 0.0093
2.1 0.109 0.9640 0.007T
2.2 | 0.097 0.9693 0.0058
2.3 | 0.087 0.9743 0.0045
2.4 | 0.079 0.9773 0.0035
2.5 1 0.071 0.98T1 0.0033
2.6 [ 0.065 0.9834 0.0023
2.7 | 0.060 0.9853 0.0019
2.8 1 0.055 0.9871 0.0018
2.9 [ 0.051 0.9885 0.0014
3.0 [ 6.047 0.9898 0.0013
3.1 1 0.043 0.99IT 0.0013

o? B
=—=°Lr 13
Bo 7 (13)

The Sy is related to variables: P, Py, B, and 3.
From Eq. (5) and Eq. (13), we get the following
equation.

P2B?
P23

Because point (8,7) € R corresponds to point
(8o, B), it is possible to measure the following prof-
itability function consisting of two variables: the
generally comparable quality indicator 3, and the
rate 3 of operation.

Bo = (14)

(B0, B) = % (15)

3 Econometric Methodology
3.1 Values of Marketable Quality

Let us look at Table 1 to see how our pro-
posed marketable quality indicator By approaches
the real values. For the period from 1986 to 1998
from a total average viewpoint, 8y shows major
fluctuations. This period includes the period of
the bubble economy of leading Japanese manu-
facturing corporations. The average value of Sy
for 13 years was 0.593.

To find the marketable quality indicator By, it
is important to consider the difficulty of produc-
tion on the producers’ side and the sacrifice on the
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consumers’ side [8]. The smaller is 3y value (from
1 to 0) in Eq. (12), the greater is the incremental
profit in Eq. (11). However, when fy is small, it
is more difficult to realize the marketable quality
on the producers’ side. The sacrifice on the con-
sumers’ side is equal to the incremental profit on
the producers’ side.

In the case when f; is a value within the range
of Eq. (12), its probability distribution is set in-
dependently from £ in the following way. If the
probability density function of g is assumed to be
f(Bo), its value is obtained as Eq. (16) by using

Eq. (11).
Bo
\/; =15\/B, (16)

N \/édﬁo

Therefore, the expectation of the marketable
quality indicator Gy is obtained by Eq. (17).

F(Bo) =

1 1
E(fo) = / Bof(Bo)dfs = / fo(1.5+/Bo)dBo = 0.6
0 0

17)
By this expectation, the standard value of Sy
can be set equal to 0.6. Such theoretical standard
value of By nearly agrees with the average 0.593
of By in Table 1.
3.2 Marketable Quality and Relative
Annual Profit
The difficulty degree to realize the rate 8 of op-
eration for each B in Eq. (11) exceeding the BEP
(within the range of 8y < 8 < 1) is in proportional
relation to the size of the incremental profit in Eq.
(11). The probability density function of 8 is ob-
tained by Eq. (18).

V' -
f(ﬁ)—fgo\/—%:dﬁ—{‘( Vi) VB

Therefore, the expectation of 3 is obtained by
Eq. (19).

E(B) = ] Bf(B)dp = —(ﬁo +/Bo+1) (19)
Bo

The E(B) can be established as the theoretical
standard value of 3 at By. Therefore, the standard
relationship between the marketable quality indi-
cator By and relative annual profit r is derived by
Eq. (20), where E(p) is considered as a parame-
ter. The r value can be obtained by putting Eq.
(19) into Eq. (11).

r= 2=boy/bo b (20)
3(1 — y/Bo)fo

The 7 value and its incremental rate increase
with the decrease of §y. This represents a gradual
increase in profitability (returns) by improvement
of marketable quality.

The standard value of marketable quality 8y =
0.6 based on the standard operation rate gives a
profitability value . This value can be calculated
from Eq. (20) and will be:

7 = 1.1486. (21)

In following, the distribution of » can be ob-
tained as shown in Table 2, by transforming Eq.
(20) to Eq. (22) and applying this value to the
distribution of 8 in Eq. (16) [10, 11].

o= { L V1273 :
°T1 2E2o)
Then, the expectation of r is theoretically cal-
culated as follows.

1
E(r) = / (o) f(Bo)dBo (23)
0

1
= 17; 0 (1 + v/Bo + Bo)°>df

= 1.2649

Therefore, the effect in the standard value of
the gradual increase of profitability due to im-
provement of marketable quality can be measured
by the profitability of Eq. (23) minus profitability
of Eq. (21), i.e. 0.116. The value of marketable
quality for this effect is By = 0.437.

4 Network Service Pricing Model
4.1 Network Service Pricing Guide-
lines

If a certain network provider has a network
system for a certain period, we consider the to-
tal capacity of the network system to be T°, its
cost (fixed cost) F', and the necessary capacity of
customers j in the given period ¢;, j = 1,...,n.
We consider the fair relation between network ser—
vice providers and consumers. Also considering
the Eq.(11) and the relation between r» and F
(r = M/F), when r is equal to 1, the marginal
profit M is the same with fixed costs F'.

In Fig. 2 is shown the relation between 3y, 3
and 7. If B, is constant and we increase 3, then the
r value is increased. Otherwise, if we consider
constant, the value of r is decreased with increase
of Bp. However, when r is 1, the marginal profit M
does not change when 3 is changed. In this case,
the M can be considered the cost. Therefore, the
network service provider costs (c¢;) for customer j
are computed as follows:

cj =t fo + vy (24)
where, fo = F/ E]- t; and v; are variable service
costs. The t; fo value in Eq. (24) is the allocated
capacity costs (fixed costs) for customer j when
the marginal profit M is equal with fixed costs
F and {3 is equal to 8. For example in Fig. 2,
for By = 0.8 the value of profitability r is equal
to 1 when # = 0.8. The allocated capacity cost
increases by decreasing 8 value.

By considering the standard value of mar-
ketable quality indicator of a provider as 8y = 0.6
and the standard value of gradual increase of prof-
itability related to Bg = 0.437, we decide the value
of B5. The network service price (P;) for customer
7 is calculated as follows:

P =+ (25)
where, f = F/T¢, v =(885)"°% 8=3;t;/T°.

On the other hand, if the network service price
P; for a customer j is given for a network market,
we can compute the marketable quality indicator
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Figure 2: Relationship between r, 8 and .

value 3o, for this customer j and the value 85 of
a network service provider by using Eq. (26):
Bos =B, ? (26)

where, y; = M; /; f], —P v, 85 =013,
7= Ej M;/ Z 4f.

If the rate of operation § decreases, the net-
work available capacity will increase. Thus, the
network can serve a more larger number of users.
Also, the quality of the network service can be
improved by decreasing the total delay in sending
information packets through the network. But,
if the value of 8 is constant and the aggregate

user demands increase more than the total net-
work available capacity the delay will increase and

the network quality of service will decrease, too.
However, the measurement of 3 is necessary con-
sidering the providers profitability. We apply the
theoretical standard value of 8 (Eq. (19)) in the
proposed model to decide an approximate value
of 8. The smaller is § value, the smaller will be
Bo. Thus, the marketable quality will increase as
shown in Fig. 1. From Eq. (19), we have ob-
tained the standard relationship between 8y and
profitability r as shown in Eq. (20).

A guideline of network pricing based on Eq.
(20) can be given as follows. The relation between
the marketable quality indicator By and the the-
oretical standard value of the rate of operation g
in Eq. (19) is transformed to the relation between
B and 7 (see Fig.3) using Eq. (13) and Eq. (19)

as shown in Eq. (27)
+4/3(48-1)

= 27
v 205~ )5 (27)

The maximum profitability point in Eq. (27)
is when vy goes to infinite and 8 approaches to
1/3 from the infinite side. From the abovemen-
tioned considerations, we conclude as follows: the
network service pricing for a customer can be ob-
tained from the fair relationship between network
providers and consumers; the decrease of the rate
of operation [ results in the decrease of mar-
ketable quality indicator 3y, thus the quality of
service can be increased; a network pricing guide-
line can be obtained considering the relation be-
tween marginal profit rate ¥ and rate of operation

0.95
0.8
0.85

0.75
0.7
0.65

08 15 2 25

p

Figure 3: Relationship between § and .

4.2 Extended Network Service Pricing
Model

We extend our work on network service pricing
by considering the influence of network external-
ities. There are many network externalities, but
we concentrate here on the increase of the number
of network users.

Let us consider that we have m providers,
which we denote as prov;, where 1 = 1, 2, ...,

m. We consider that the number of users for
a provider is n;. In the case when the number

of users for a provider is increased from n;; to
LU ni << >_; Ni2, we consider the influence
that the increase of number of users has on the
network service pricing. Based on this increase
the parameters of Eq.(26) change as follows: mar-
ketable quality indicator By; changes from Sgi1 to
Boiz; rate of operation f; changes from §;1 to fBiz;
average marginal profit rate v; changes from ;;
to v;2; average necessary capacity ¢; changes from
;1 to t;2; unit capacity cost f; changes from f;; to
fi2; average marginal profit M; changes from M;,
to Mn.

In this case, based on the effect of “mass pro-
duction”, the average necessary capacity cost &; f;
will be decreased (t;1fi1 > tiafi2). Because, in
our model, we consider the fair relation between
providers and users, both the providers and users
have the same marginal profit. However, by con-
sidering the effect of the network externalities, the

users can get the following additional profit in-
crease.

1. One profit increase on the users side is by the
decrease of the rate of operation 8; (8;; >
Biz) based on the guideline model of Eq.(27)
and the decrease of necessary capacity #;
(ta > t,’g) based on the effect of “mass pro-

duction”. There are also some other effects
from the increase of the service quality.

2. Another profit increase on the users side is

from the increase of information flow in the
network. This i1s because, if the number of

network users is 1ncreased any user will get

more information and the ‘network resources
will be used efficiently.

Let us consider the increase profit of Item 1
with z; and increase profit Item 2 with y. The z;
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profit is a profit for each user, while profit y is a
common profit.

Let us consider the average capacity cost
tifi/Bi of prov;. When the decrease rate of the
average necessary capacity cost is higher than the
decrease rate of the rate of operation, that is:

Bix T tafa’
then, the average capacity costs is decreased.

This partial decrease z; for each user can be
calculated as follows.
5= tinfir _ tiofio

Bi1 Bia

Assuming the fair relation between prov; and

users, the average marginal profit M;, considering

the effect of network externalities can be calcu-
lated as follows.

1 Birzi
i2 = (@ a(l— ———

Mz 2(z +y) + M ( 2%1]‘1‘1) (30)

If we consider that the profit increase by y

is higher than z;, then M;» > M;,. Therefore,
the profitability »; of prov; will be increased from
ri1 = M [(ti1 fir/Bin) to ria = Mia/(tiafiz/Bi2)-
Also, from Eq.(13) Boi1 > Boiz- From these re-
sults, we conclude that by the enhancement of the
marketable quality, the profitability is increased.
By looking to Fig.2, in the curve of each So;, the
profit increase on the providers side and the reduc-
tion of total price on the users side are equal. This

is because we have considered the fair relation be-
tween providers and users. If the $y; changes from

Boi1 to Bos2, the profitability »; increases from ;1
to r;3 and the profit for both is r;3 — r;;. This
means that by decreasing the marketable quality
indicator (increase of the marketable quality), the
profitability is increased. This also shows that this
increase is based on the fair relation (fair relation
oriented). The increase of the profitability r; by
enhancement of marketable quality By is shown in
Fig.3.

5 Conclusions

In this paper, we proposed an evaluation model
for marketable quality and profitability consider-
ing relation between service providers and con-
sumers. Based on our study we got the follow-
ing results: the general average value of the mar-
ketable quality indicator is very close to the the-
oretical standard value 0.6 (60%); we considered
the theoretical standard value of the rate of op-
eration as a function of marketable quality indi-
cator and obtained a profitability function where
the profitability gradually increases due to the in-
crease in marketable quality; we obtained a the-
oretical distribution of profitability by the prof-
itability function and the theoretical distribution
of marketable quality indicator and we found that
our proposed model gives a good evaluation.

From the network service pricing guidelines, we
concluded as follows: the network service pricing

for a user can be obtained from the fair relation-
ship between network providers and users; the de-

crease of the rate of operation results in the in-
crease of marketable quality; a network pricing
guideline can be obtained considering the relation
between marginal profit rate and rate of opera-
tion.

(28)

(29)

Considering the effect of the network externali-
ties on network service pricing model, we conclude
as follows: the users can get additional profit in-
crease by the decrease of the rate of operation, the
effect of “mass production” and the increase of in-
formation flow in the network; the profit increase
on the providers side and the reduction of total
price on the users side are equal; by decreasing
the marketable quality indicator (increase of the
marketable quality), the profitability is increased;
the increase of the profitability by enhancement of
marketable quality can be derived using the pro-
posed model.

References
[1] Knoeppel, C.E.:  Profit engineering, ap-

plied economics in making business prof-
itable. New York: McGraw-Hill (1933).

[2] Fukuda, H.: An economy indicator for pro-
cess capability and capacity planning. Jour-
nal of Japan Industrial Management Associ-
ation 39(3) (1988) 139-145.

[3] Garvin, D.A.: Managing quality. New York:
The Free Press (1988).

[4] MITI and Economic Planning Agency
(EPA) of Japan: Available on line at
http://wp.cao.go.jp/zenbun/keizai/wp-je9l
/wp-je91bun-3-1-3z.html.

Ministry of Economy, Trade and Industry
(METI): Explanation of index of industrial
production. METI (2003).

The Industrial Policy Bureau of Ministry of
International Trade and Industry in Japan
(MITI): Business analysis of Japanese cor-
poration: Industrial classification statistics
compilation. Printing of Bureau of Japanese
Ministry of Finance (1992, 1997, 2000).

[7] Nakata, T., Fukuda, H, Yang, Q.: Con-
struction of an indicator for measuring white-
collar productivity. Journal of Japan Indus-
trial26Management Association 50(1) (1999)
20~-26.

[8] Fukuda, H.: A standard relationship between
relative annual profit and production ratio
in process capability and capacity planning.
Journal of Japan Industrial Management As-
sociation 40(3) (1989) 171-176.

[9] Koga, F., Fukuda, H., Matsuo, T.: Develop-
ment of quality evaluation technique for ser-
vice enterprises. Journal of Japan Industrial
Management Association 53(4) (2002) 282-
291.

Barolli, V., Fukuda, H.: A distributed
computing approach for marketable quality
and profitability of corporations. Proc. of
IEEE DPNA-2005/ICPADS-2005 (Fukuoka,
Japan) (2005) 659-663.

Barolli, V., Fukuda, H.: A distributed
computation model for marketable qual-
ity and profitability considering unfair rela-
tionship. Proc. of NBiS-2005/DEXA-2005
(Copenhagen, Denmark) (2005) 15-21.

[5

[6

[10

[11

—314—





