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Abstract

In this paper, we provide an evaluation method for both: the marketable quality and the profitability. We define the corporation rate
of operation and profitability. Based on these definitions, we present a model to identify the profitability function considering the
rate of operation at the break-even point. This function is considered as the marketable quality indicator from the viewpoint of a fair
relationship between producers and consumers. Then, we apply the real values of some leading manufacturing corporations in Japan
to our proposed model to analyze its accuracy. We presented a theoretical distribution of profitability by the proposed profitability
function and the theoretical distribution of marketable quality indicator. We validated the proposed model and showed that the
proposed model gives a good approximation of the economical trends of Japanese corporations. We verified that the fair relationship

is a better considered relation than the unfair relationships.

1. Introduction

The corporation profitability is conceptually considered to be
a function of two variables: qualitative and quantitative
aspects.

The break-even point 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.

Break-even point ratio = Sales at the break-even point / Sales

= Fixed costs / (Sales—variable costs)

This indicator is based on the profit graph presented by
Knoeppel [1]. Another profitability indicator (relative annual
profit) has been obtained from the rate of operation and the
rate of operation at the break-even point [2].

Relative annual profit = Rate of operation / Rate of operation

at the break-even point = Marginal profit / Fixed costs

As can be seen, this is an inverse number of the break-even
point ratio. We consider the relative annual profit as a
profitability indicator in this study. We define the marketable
quality based on the quality aspects of products and services
provided by corporations [3]. In order to increase profitability
by enhancing marketable quality, the objective of this paper is
to provide an evaluation method for both: marketable quality
and profitability. In general, in some cases there is a trade off
relation between marketable quality and profitability, but in
other cases there is not. Therefore, it is an important problem
to be considered how to increase the profitability by enhancing
marketable quality.

The paper is organized as follows. In the next section, we
present a the proposed model. In Section 3, we give the actual
data of manufecturing corporations in Japan and derive an
econometric methodology. In Section 4, we evaluate the
proposed model. In Section 5, we discuss the relation between
labor productivity and relative annual profit. In Section 6, we
give some conclusions.

2, Proposed Model
2.1 Basic variables and indicators
2.1.1 Basic variables

We consider the following basic variables for our model. If a
certain corporation consists of m kinds of processes or
divisions for a certain period, we consider the capacity (total
available operating time) of process i be T¢, and its costs

(fixed costs) be F,i=1--,m. The costs are divided into

the capacity costs and activity costs by the source of their
occurrence [4). They are classified into fixed costs and
variable costs based on the rate of operation or volume of
operation. The capacity costs and fixed costs, and the activity
costs and variable costs are almost the same, but the
classification viewpoint is different. The necessary capacity
(the total necessary time of operation) of process i 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.

The potential variables for quality evaluation on the
consumer side are as follows. There is a minimum required
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. Thus, any quality level can
be quantified theoretically by comparing with the minimum
passing level. Therefore, we consider the minimum passing
point to be P, and other levels are considered as P.

2.1.2 Rate of operation indicator
The rate of operation of a corporation, £, is expressed in Eq.

(1) as the average value of the rates B The capacity cost F,
values are used as weights for each process [2].

ﬂ=ZAE /ZF, =274 [F M
Hence,

B =TT, f=F[T ,F=Y F,i=)..,m
i

Eq. (1) can be seen as a degree of used capacity costs. While,
the rate of operation of the manufacturing industry in Japan is
estimated by the Ministry of International Trade and Industry
(MITI) and the Economic Planning Agency [5}], and the
Ministry of Economy, Trade and Industry [6]. The weighted
average values are calculated by using added values of the rate
of operation for each item which are considered as indicator of
the rate of operation. Estimated values of the rate ( 8) of

operation for each year are shown in Table 1.
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Table 1. Annual relevant indicator values in the manufacturing industry.

Y

Jeemm 1986 | 1987 | 1988 | 1989 | 1990 | 19m 19: 1993 | 1994 | 1995 | 1996 | 1997 1998
GVALP o774 | 10257 | 1,540 | 12378 | 12979 | 12550 | 1,887 | 11430 | 1,685 | 12,558 | 13534 | 13660 | ne:2
CER 10,603 | 1,139 | 1,657 | 12455 | 13,506 | 14474 | 15411 | 15925 | 15982 | 16441 | 17,027 | 17658 | 1831
GVAEP | 9218 | 9208 | 9899 | 9938 | 9610 | 8670 | 7213 | n | mau | 7638 | 948 | 7736 63.99
ROI 3.87 480 617 613 555 428 298 | 235 2.8 357 416 3.84 2.68

RPS 3.74 47 595 613 56 436 | 319 262 EXS 393 44 415 31t

r 1128 | 11s9 | 1207 | 1214 | 1198 | nase | 1100 | nos7 | 1100 | n127 | 1246 | 1ass 1.098
"-"‘;‘“’ 7109 | 7659 | 8177 | s.82 | 8sss | 8362 | 7649 | 7292 | 7206 | 77 | 7420 | T34 7134
AGAV | 28373 | 29407 | 32,784 | 35186 | 37489 | 33580 | 32481 | 31302 | 32,us | 33564 | 35077 | 34512 | 3.
AFC 37438 | 38928 | 41,7129 | 45075 | 49,044 | 45922 | 46381 | 45301 | 47,821 | 48404 | 50096 | s0,631 | 48633
B 0606 | 0574 | ossr | oses | osvs | o628 | oe22 | o617 | os96 | osst | osss | o.s00 0.592
&) 7948 | 72 | 7700 | 7744 | 7893 | 8068 | s036¢ | soes | 7893 | 7am | 77222 | mas 77

1986-90: 912 corporations, 91-93: 1049 corporations, 94-98: 1064 corporations.

We think that it is necessary to check the correlation between
them considering the changes of added values and capacity
costs for each year, when we apply these data to our approach
from the industrial and corporate viewpoints. The corporation
Average Gross Added Value (AGAV) and Average Fixed
Costs (AFC) for each year [7] show that there is a high
positive correlation (correlation coefficient = 0.721) between
them. For this reason, we can apply the data of the rate of
operation in Table 1 to the corporation rate of operation.

2.1.3 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 necessary capacity costs is defined as the
following marginal profit rate.

y= M/Zy; 1 2
i

The inverse number of ¥,, is the minimum utilization

rate of the capacity costs (the minimum rate of operation)
required to cover capacity costs F at the marginal profit rate
7 - If the minimum capacity cost required to cover F is F, ,

the @ can be calculated as follows.
L) 3)
a=—= )T /M
F Z 'f‘/
This equation can be obtained by using the following
equation.
(M/ZT.f,)Fo =F
1

Therefore, the general relative profitability » can be measured
by theratioof g to ar.

E_M @
This parameter is considered as the relative annual profit.

2.2 Marketable quality indicator

The indicator P is impossible to be used as an evaluation

indicator to compare the quality aspects of corporations. In
order to build a quality indicator to compare product quality of
corporations, we combine P with time and costs corresponding
to it. By combining point P with time and costs, the minimum
passage point p, is considered a point at which a full cost is
just covered by sales. That is, at this point the fixed costs are
just covered by marginal profit. This means the evaluation of
the minimum passage point P, is based on the capacity costs
as input and marginal profit as output for a certain rate of
operation B (0<B<1) and capacity costs per rate of
operation F / B [8]. The parameter B is the rate of operation at
the break-even point, when the production is made at the
minimum passage point = p, .

If marginal profit increases in proportion to the evaluated
point P, the marginal profit V (P, 3) at the evaluated point P

and the rate § of operation is computed as follows.

Pp
V(P,p=F—E &)
®h PB
The marginal profit Eq. (5) on the corporations’ side plus the
variable costs is considered as the price (fee) which the
consumers should pay (sacrifice). By considering the input
(costs) indicator corresponding to output of the evaluated point
P in Eq.(5), we obtain Eq.(6) as follows.
Input (cost) indicator _ F 8 ©)
B
Therefore, the relative value of P can be obtained by the ratio
of output indicator Eq. (5) to the conditional input indicator Eq.
(6) under the rate B of operation.
Conditional relative value= p/p, Y]

However, the relative value of Eq. (7) is possible only between
corporations having the same B.

It is very difficult to obtain a common qualitative indicator
for all corporations, therefore it is necessary to carry out a
more general comparable evaluation for the qualitative aspects
of corporations. We deal with this problem as follows. For a



certain corporation and for a certain period, a point (8, r )
for each value of fand r is considered. There exists a
function 7 f). The set of points (ﬂ,r) which can

theoretically exist is considered to be R, and we consider also
another set which is assumed to be Q (Q is a subset of R). If
the price function (relative annual profit per unit at the rate 3

of operation is considered relative price) is expressed as y( ),

all points in the set Q are included in the following equation.
rB)=uB)B ®

The price function can be considered as a fair relationship
when a rate of profit increases due to an increase in the rate

B of operation (d" (ﬂ)) (profit on the corporations’ side)
d,
and the rate of reduction in the total price (_ gu(B) )
dp

(profit on the customers’ side) are equal. This can be obtained
by solving the following differential equation.

du(B)
28——=+u(f)=0
B a5 B
u(f) = c/ JB» C: integration coustant )
There exist price functions when the rate of profit increase and
the rate of price reduction are equal within a region where the
integration constant C is a positive number. An incremental
profit and a reduction in the total price on a reasonable price
function at the rate f§ of operation are both expressed by the

following equation.
(B) = J'ﬂdr(ﬂ)p I ﬂdU(ﬂ)p JB 10

Eq. (10) shows a fau' relationship between the relative annual
profit and the rate of operation. If the rate of operation at the
break-even point where fixed costs (capacity costs) can be just
covered by an incremental profit is considered to be S,

from Eq. (10) of relative annual profit, we obtain the following
formulas.

"8)=BTFs av

0<f, <1 (12)
By Eq. (11) and Eq. (12), we classify the point
(B,r)e Rby considering f3, as a relative profitability of
the qualitative aspect from the viewpoint of fair relationship
between S and r [9]. The value of ﬂo is calculated by
following equation by using Eq. (4) and Eg. (11).

=a*/B=p/r* (3)

The [, is related to variables P, P, and B, and also f.
From Eq. (5) and (13), we get the following equation.

B, =(RIBY)/(P*B) (13

In fact, it is difficult to calculate Eq. (7) and the rate B of
operation, but it is possible to calculate r by ratio M/F

using Eq. (4). Also, it is possible to calculate f, using Eg.
(4)and therate 8 of operation.

Because point (/3 , 7 ) €R comresponds to point ( 5 , ), it
is possible to measure the profitability function consisting of
two variables: 3, and §.

By B)= JBIB, an

3. Data of Japanese Manufacturing Corpo-
rations and Econometric Methodology
3.1 Actual and theoretical standard values of
marketable quality

Let us look at Table 1 to see how the proposed marketable
quality indicator approaches the real values. For the period

from 1986 to 1998, ﬂo shows major fluctuations. This period
includes the period of the bubble economy of leading Japanese
manufacturing corporations. The average value of ﬂo for
thirteen years was 0.593.

Fukuda[10] presented the following approach to get the
theoretical value. To find the marketable quality indicator

B, » it is important to consider the difficulty of production on
the producers’ side and the sacrifice on the consumers’ side.
The smaller is the /Bo value (from 1 to 0) in Eq. (12), the

greater is the incremental profit in Eq. (11) (which is equal to
a reduction in the total price for any rate S of operation).

The increase of the marginal profit (incremental profit)
by /3, is desirable for both the producers and the consumers’
sides. If [3,is small, the marginal profit is high. However,
when [, is small, it is more difficult to realize the

marketable quality on the producers’ side. The sacrifice of the
consumers’ side is equal to the incremental profit on the
producers’ side. When the degree of difficulty on the

producers’ side at which f3, is realized is in proportional

relation with the incremental profit, then both are in a fair
relationship. This means that, the difficulty on the producers’
side is related with the sacrifice on the consumers’ side and
vice-versa. It should be noted that the degree of realizing

B, is in the inverse proportional relation with the size of the
incremental profit in Eq. (11). As easy as is the degree of
realizing 3, , the greater becomes the possibility to realize
marketable quality. Therefore, in the case when ﬂo is a

value within the range of Eq. (12), its probability distribution
is set independently from £ in the following way. If the

probability density function of [, isassumedtobe f(8,),
its value is obtained as equation (14) by using Eq. (11).

B [ | B - (14)
f@)=47 L,\/;dﬂo 158,

Therefore, the expectation of the marketable quality indicator
B, isobtained by Eq. (15).

E(Bo)= [, oS (B)dBs = [, Bo1.5YBy)df, =06 (1)
By this expectation, the standard value of [ can be set
equal to 0.6. The theoretical standard value of [, nearly
agrees with the average 0.593 of [ in Table 1.

3.2. Relationship of marketable quality and
relative annual profit

We obtain the relation between ﬁo and relative annual
profit r considering the theoretical standard value of the rate of
operation forany [, as a parameter [9].
The difficulty degree to realize the rate S of operation for
each f3, in Eq. (11) exceeding the break-even point (within
the range of g < B<1) is in proportional relation to the size



of the incremental profit in Eq. (11). The probability density
function of J is obtained by Eq. (16).

18 =\BIB/ [, JBTB a8 ={2a- JEIBY 49

Therefore, the expectation of § is obtained by Eq. (17).

1 1
EP)= [, BIBYp=3B+JA+) 0D
The E(f) can be established as the theoretical standard
value of g at ﬂo . Therefore, the standard relationship

between the marketable quality indicator [, and relative
annual profit » is derived by Eq. (18), where E(ﬂ) is

considered as a parameter. The » value can be obtained by
putting Eq. (17) into Eq. (11).

,={L&_~/ﬂ—_o}u (8)
31-B,)5,

The r value and its incremental rate increase with the
decrease of f, . This represents a gradual increase in

profitability (returns) by improvement of marketable quality.

In order to measure the effect of profitability of marketable
quality, it should be considered that what level of profitability
can be achieved by the standard marketable quality. This value
is obtained as shown in Eq. (19) by using Eq. (18) and
considering the standard marketable quality 8, =0.6

r=1.1486 (19)

In following, we obtain the value of marketable quality. The
distribution of r can be obtained as shown in Fig.l, by
transforming Eq. (18) to Eq. (20) and applying this value to
the distribution of f3, in Eq. (14).

g =12 =3]’ @
) 232-1)

Then, the expectation of r is theoretically calculated as
follows.

E()= [[rB)/ (Bo)dpy o

=% [La+ VB +5,)°°dp, =1.2649

Therefore, the effect in the standard value of the gradual
increase of profitability due to improvement of marketable
quality can be measured by the profitability Eq. (21) minus
profitability Eq. (19), i.e. 0.116. The target value of
marketable quality for this effectis g =0.437.
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Fig.1. Theoretical distribution of profitability r.

3.3. Analysis of profitability distribution
We analyze the real situation in Japanese corporations and
show the accuracy of the proposed model with real data of
manufacturing corporations [7].

Let us consider the marketsble quality indicator 5, of the

manufacturing industry in Table 1 and show how the
theoretical standard value 0.6 reflects the reality. After 1991
during the bubble economy, the profitability » had been at low
level, but the marketable quality was improved. The reason is
that the rate of operation was higher than its standard value
before 1991. But, the rate of operation is lower than the
standard value after 1991. This problem happens because
considering the demand and supply situation for a year, when
the capacity of demands and supplies is balanced at a value of
ﬂo (which represents a certain marketable quality level),

the producers’ side and the consumers’ side are conceptually
equal in the market. The relationship between demand and
supply capacity can be taken as the rate of operation. The
standard rate of operation is computed based on the fair
relationship. Therefore, when the actual rate of operation is
equal to the standard rate of operation, the consumer demands
and the corporation capacity of supply is considered to be in
balance. As a result, when the actual rate of operation is equal
to the standard rate of operation for the actual marketable
quality indicator value £, the producers’ and the consumers’

sides are in an equal relationship. When the actual rate of
operation is greater than the standard rate of operation, the
producers’ side is in advantageous position and when the
standard rate of operation is greater than the actual rate of
operation, the consumers’ side is in advantageous position.

Let us now see the actual rate ( ﬂ) of operation and the

standard rate (E( #)) of operation in Table 1. The producers’

side and the consumers’ side were nearly in equal position in
the period from 1986 to 1987 (before the bubble economy).
The producers’ side was in advantageous position during the
bubble economy (from 1988 to 1991), while the consumers’
side was in advantageous position from 1992 to 1998 (after the
bubble period). Therefore, in such a situation, it is important
that the corporations need to increase the rate of operation by
reducing capacity while maintaining or improving marketable
quality.

We evaluate the effect of profitability gradual increase due to
the improvement of marketable quality of Japanese
manufacturing corporations considering Figure 1. In Table 2,
the average value of r with condition r>1 becomes the

average value of 7 in the range of “any §, < A" Thus, the

effect of average gradual increase of 7 due to the reduction of
J, can be calculated as “the average value of r with

condition of »2 1"minus “r in Eq. (19)”. In Table 2, the range
where the distribution of r satisfies the condition of r21 is
1<r< 2. While, the theoretical average value of r in the range
of 1<r<2 is calculated to be 1.200. The theoretical
standard value of the gradual increase of profitability in this
case is calculated as: 1.200 - 1.149 = 0.051.

If we see the actual values in Table 2 considering this
theoretical value, we find that the average value r of
corporations where r 21 shows a sharp increase which
exceeds the standard level of the gradual increase of
profitability at the start of the bubble economy in 1988. Then,
it fell to a level below the standard in 1991 at the end of the
bubble economy and remained at a level corresponding to the
standard marketable quality (which shows a gradual effect
from 1992 to 1995). It has a level of little gradual effect in
1996 and 1997, but shows a small decrease effect in 1998. The
average of the gradual increase of profitability for thirteen
years was computed to be 0.0268. This corresponds to 53% of
the standard value.



4. Validity of proposed evaluation method
4.1 Calculation for w variables

We extend our study considering the unfair relationship and
compare the results with the fair relationship. If the ratio of the
increase rate in profit and the reduction in price
isw:1—w, 0 <w<]1, the function of profitability can be

obtained by Eq. (22) [10].
- ﬁ)" @)
r® (ﬂo

When w=0.5, we have a fair relationship. In this case,
the ﬂo can be considered a candidate of the marketable

quality indicator if we assume that the profit ratio of the
producers’ side and the consumers’ side is w:]1—w. The

density function of ﬂo can be calculated by Eq. (23), and
the standard value (expectation) of ,Bo by Eq. (24) [10].
F(B)=(w+) 5 @)

| w+l
EB)= [, Bof (BoXfy == 9
The density function and the standard ‘value of § where
B 2 B, are obtained by Eq. (25) and Eq. (26). Profitability

function where g = E(ﬂ) is calculated by Eq. (27).

_(BY .&"= l-w 25
ro=(%) /I’-(ﬁ) P
- I— 2-w
R @)
pollow 1247 1 ) @7
2-w 1= B,

The value of ﬁo is obtained by Eq. (28).

1
By=pr ™ 8
We consider w=0.75 as the representative case when the
profit on producers’ side is greater than the profit on the
consumers’ side and w=0.25as the representative case
when the profit on consumers’ side is greater than the profit on
producers’ side. We investigate which is the best parameter
amongw=0,75, w=0.25and w= (.5 that reflect better the
real economical situation of corporations using the actual data
of Table 1 and Table 2. The candidate, ﬂo , of the annual

marketable quality indicator with two unfair relations w’s is
calculated using Eq. (28) (based on the data of Table 1). From
the results, it is easy to sce that among three parameters of
marketable quality indicators, the value of w=035 is very
close with the theoretical standard value calculated from Eq.
(24) (the average value for the period of 13 years). Therefore,
the theoretical standard value of the marketable quality
indicator in the case of w=0J5 reflects better the real
economical situation of corporations.

The theoretical average 7 value for therangeof 1<r<2 is
calculated to be 1.230 if w=0.75, and 1.143 if w=0.25.

The standard r value for the standard ﬁo value is calculated

using Eq. (27) as follows.
r=1.196 when w=0.75, r=1.086 when w=10.25

The results for three parameters and the actual values are
summarized in Table 3. It can be seen that gradual increase of
profitability » where 1< r <2 is the closest to the actual value
when w = 0.5. We conclude that the fair relationship which
indicates that the incremental profit on the producers’ side is
equal to that on the consumers’ side is the most suitable
relation.

4.2, Proposed Algorithm

1.  InEq. (18) is shown standard relationship between B
and relative annual profit » when the w is considered to
be 0.5. We also calculated values of 8 o forw=025
and w = 0.75. We can calculate the values of f; for
different w by using the following algorithm. Based on
Eq. (27), a w value between 0 <w <1 is given.

2. The value of g between Q< ﬂosl is considered
as a variable and the function r(f3,) is calculated for
each . as: 40.05): {0.10): H0.15): --» r(0.95)
and (1,00). This is considered as a set A.

3.  Then, in the set A, the algorithm finds the maximum
value of r which is less than 1.1 or equal with 1.1 (that
is f_= max(].l >re A))_ and the minimum value
of r which fs bigger than 1.1 or equal with 1.1 (that is
%, =min(l.1 < r € A4)). In this way is decided the
region for g calculation.

4. For r=1.1, if we put f instead B , the
calculation is carried out as follows. If we write as
B . thevalueof g o Within this region (0.05, 0.10,
0.15, ..., 0.95, 1.00) which is related to »,_ and write

as f,, the value of B, related to

respectively from
Bu—Ba - 1.1-n_ , we have
Bo—Bo. ni-n

1.1—r_
ﬂm:ﬂol-_(ﬁm-_ﬁon) '

[Tl (W
5. The values of the probability density for the range of
1<r<1.1 can be calculated by using Eq. (23) as
follows.

1-F(Bq)=1- fw(w”'l)ﬂowdﬂo

6. By rcpeating the steps from (3) to (5) and putting
instead »=1.1: r = 1.2,1.3, ... 2.0, and so on, the
values of probability density are calculated to be in the
following regions: 1.1<r<12, 12<r<1.3, ..,
1.9<r<20, ..., respectively.

5. Discussion

We discuss the relation between the Gross Value Added
Labor Productivity (GVAEP) and relative annual profit.
Considering the results of Table 1, Capital Equipment Ratio
(CER) continues to increase, but Gross Value Added
Equipment Productivity (GVAEP) shows decreasing tendency.

Let us consider the following relation between CER and
GVAEP: (CER, GVAEP) = (x, y). The graph shown in Fig.2 is
based on the 13 years actual values.

y =-0.00365 x + 137.383
The maximum labor productivity is 12,927 when x = 18,820
and y = 68.69. Here, the Correlation Coefficient (CC) between
x and y is - 0.865. These values are almost the same with the
last year values. In this pattern, it is impossible to increase
more the labor productivity.

The relative annual profit has the same trend as the GVAEP
as shown in Fig.3 (y = 234.11 r - 183.82). They have a CC of
0.909. In order to increase the relative annual profit, the
marketable quality should be increased. The increase of
marketable quality can be achieved by enhancement of human
resources quality and CER quality.



Table 2. Annual distribution profitability r for each corporation in the manufacturing industry.

Y
T~ | 1088 ;14 ) 89 %0 91 92 -] 84 85 % 97 98
rs1.0 1250 | 770 | 300 | 250 | 370 | ©30 | 1510 | 2170 | 1660 | 11.70 | 820 | 11.70 | 24.00
Osrsl. 3216 | 2827 | 2142 | 2030 | 2427 | 3336 | 3060 | 3086 | 4191 | 41.20 | 3795 | 3978 | 3838
Tsrsl. 2875 | 3128 | 3107 | 3307 | 3223 | 2083 | 2371 | 2001 | 2367 | 2507 | 2831 ] 2602 | 19.31
Tsrsl. 1226 ] 1513 | 18.69 | 1705 | 1707 | 1372 | 1006 77_|_ 874 | 060 | 1119 | 1014 7.48
JSrsl 60 | 878 | 1167 | 1185 | 085 43 83 | 470 | de4 | 475 | 654 | 600 | 402
Asrsl. 95 85 32 61 467 44 62 02 27 51 300 _| 281 A7
Ssrs a7 55 Xid 07 52 8 13 82 .30 60 58| 147 05
SSrel. 12 19 09 .27 83 38 83 68 92 15 12 09 79|
Tsrs 38 45 69 .63 .72 51 .21 18 15 24 24 30 27
Ssrsly 38 .45 69 .63 .72 51 .21 18 15 .24 24 30 27
95r$2.0 39 .45 69 63 72 .51 .21 18 15 24 24 30 27
2.0sr 00 .10 20 50 50 10 .60 .70 .70 .60 .70 50 50|
Conditonal
for 135 e | aars | e | 1227 | 1228 | 1215 | 1182 | 1ass | 14ea | 148 | 195 | 11es | 1450 | 1046
Im:"‘m' oozr | 0042 | oors | oore | ooee | 0033 | 0008 | 0005 | 0003 | 0004 | 0015 | o0ot0 | -0003
1986-90: 912 corporations, 91-93: 1,049 corporations, 94-98: 1,864 corporations.
Table 3. w and relevant values.
Conditional average r |Standard r based . .
Effect of gradual increase of profitabi
when 1.0sr<20  [on Standard g, g profitability
w =0.75 1.23 1.196 0.034
w =0.50 1.2 1.149 0.051
w =0.25 1.143 1.086 0.057
Actual values 1.176 -0.02 0.027 0.09
100 — from the viewpoint of the fair relationship. We applied this
o . model to actual values of lezading Japanese manufacturing
c e N corporations and carried out analysis of the marketable quality
%o indicator and the profitability. Based on our study we got the
. < following results. The general average value of the marketable
. N quality indicator is very close to the theoretical standard value
o N . 0.6 (60%). We considered the theoretical standard value of the
* s \ rate of operation as a function of marketable quality indicator
» —~ in the range more than the marketable quality indicator and
p obtained a profitability function where the profitability
@ gradually increases due to the increase in marketable quality.
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Fig.2. Relationship between y and x.
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Fig.3. Relationship between y and r.

By increasing the CER, the GVAEP can be increased. It is
important in the future to increase the GVAEP while keeping
constant a positive CC of » and y by marketable quality.

6. Conclusions

We proposed an evaluation method in order to increase
profitability by enhancing marketable quality. We defined the
marketable quality as a qualitative aspect of profitability that is
“measurable as a relative value”. We presented a model to
identify a profitability function by the marketable quality
indicator, which is the rate of operation at the break-even point

We obtained a theoretical distribution of profitebility by the
profitability function and “the theoretical distribution of
marketable quality indicator”. We verified that the fair
relationship better reflects the real economical situation of
corporations than the unfair relationship.

The proposed model can be applied in the network field. We
would like to use our model for Quality of Service (QoS) by
considering network providers and users relationship.
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