
;YZ[\e3e)&)#tJ6TsIJ71JY ADMINISTRATION PLANNING SYSTEM BACKGROUND OF THE
INVENTION FIELD OF THE INVENTION This invention relates to a method for
optimizing an administration plan of an enterprise by evaluating
investments to various resources such as facilities, man powers and
material from the viewpoint of effect-to-investment and, more particularly,
to a system for optimizing the administration plan containing risk costs,
as caused by suppressing the investment cost as the standard of evaluating
of the effect-to-investment. DESCRIPTION OF THE RELATED ART In the method
of making the administration plan of an enterprise, as represented by the
supply chain management system, there is known a system for making an
assignment plan to maximize the entire profits on the items such as the
throughput of products, the procurement of materials, the running scheme of
facilities or the arrangement of talents by predicting the future demands .
In the supply chain management, the target throughput is achieved within a
designated period to maximize the profits by optimizing the amounts of
resources needed at the individual manufacture steps till the products are
shipped, under the constraining conditions of the processing abilities (of
facilities and 1   operators) of the individual steps and the throughputs
(of materials or intermediates). One example of the supply chain management
is described in JP-A-10-97574. The administration planning system of the
related art such as the supply chain management is a system for determining
an optimum distribution method for achieving a given target with finite
resources (e.g., facilities, operators or materials ) . If the qualities of
resources to be assigned are at a predetermined standard or higher, the
efficiency of the administration can be expected by using the optimum plan
obtained . However, no consideration is taken into the risk factors (e.g.,
the troubles of facilities, the skills of operators or the defects of
materials) owned by the resources to be assigned. For the expenses for
keeping the qualities of the resources to be assigned, therefore, plans for
the expense assignment (e. g., the cost for inspections and maintenances or
the cost for education and training) have to be made individually on the
basis of the results of the preceding year. In other words, the production
plan and the planning work to run the resources for the productions are so
independent as to make it difficult to make the optimum administration plan
as the entire enterprise activities. SUMMARY OF THE INVENTION 



This invention has been conceived to solve the 2   above-specified problems
and has an object to make it possible not only to optimize the distribution
of investment costs as in the related art but also to make an optimum
administration plan including the risk cost, as might otherwise occur due
to the reduction in the investment, by considering the risk factors
determined for every kind to be invested. According to this invention, an
administration planning system for making an administration plan by a
computer is proposed. The administration planning system includes an
inputting function, a risk calculating function, an optimizing function and
an outputting function. The inputting function inputs a planning term and
plural investment items and inputs investment levels to each of the
investment items. The risk calculating function calculates risk levels on
the basis of a correlation between the investment level to each of the
investment items and a risk percentage corresponds to its investment level.
The optimizing function makes the administration plan including an
optimized investment levels and an optimized risk levels by optimizing and
adjusting the distribution between the investment levels to the investment
items and the risk levels calculated by said risk calculating function for
the planning term. The outputting function outputs the optimized investment
level and the optimized risk level for each of the investment items on the
basis of the administration plan made by the optimizing function. 3
According to the administration planning system of this invention, the
effect-to-cost evaluations on the basis of the investment level and the
risk percentage can be made in the conventional administration planning
work which has been done on the past experiences, thereby to provide an
effect that the administration plan can be optimized. The first additional
feature of the administration planning system according to this invention
is the administration planning system according to Claim 2. The first
additional feature is that in the administration planning system according
to Claim 1, each of the investment items is divided into an upper hierarchy
and a lower hierarchy. The optimizing function makes the administration
plan having an upper administration plan including upper optimized
investment levels and upper optimized risk levels corresponds to each upper
hierarchies and a lower administration plan including lower optimized
investment levels and lower optimized risk levels corresponds to each lower
hierarchies. The upper administration plan is used as constraining
condition in the optimizing function for making the lower administration
plan. According to this first additional feature, in case an administration
plan is made over a plurality of planning branches in an enterprise, the
entire administration plan can be divided into ones for individual charge
branches, thereby to optimize the administration plan. 4   The second
additional feature of the administration planning system according to this
invention is the administration planning system according to Claim 3. The
second additional feature is that in the administration planning system
according to Claim 1, each of the investment items is divided into an upper
hierarchy and a lower hierarchy. The risk percentage in the investment
items of said upper hierarchy is calculated by using the risk percentage in
its lower hierarchy. According to this second additional feature, even in
the case where the risk percentage of the investment is determined by the
relation between a plurality of risk factors, the entire risk percentage
can be calculated by providing the risk percentage calculating unit,
thereby to provide an effect that the optimizations can be achieved by
using the entire risk percentage in the upper administration plan and the
individual risk percentages in the lower administration plan. The third
additional feature of the administration 



planning system according to this invention is the administration planning
system according to Claim 4 . The third additional feature is that in the
administration planning system according to Claim 3, the construction of
the upper hierarchy and the lower hierarchy to each of the investment items
is formed as a block diagram and outputted from said outputting function.
According to this third additional feature, even in the case of a large
number of risk factors necessary for calculating 5   the risk percentages
of the investment items, the relations between the risk factors can be
hierarchically defined by providing the editing function of the risk factor
analysis diagram, thereby to provide an effect that the calculating
procedure of the risk percentages is clarified. The fourth additional
feature of the administration planning system according to this invention
is the administration planning system according to Claim 5. The fourth
additional feature is that in the administration planning system according
to Claim 5, the individual data of the past investment level and the risk
percentage corresponds to each of the investment items are inputted from
the inputting function, and the correlation between the past investment
level and the past risk percentage is calculated by a statistical method.
According to this fourth additional feature, the risk percentage data can
be automatically set on the basis of the real data so that the works to
adjust the necessary risk percentages need not be done for every investment
item, thereby to provide an effect that the precision in the administration
plan can be improved. The fifth additional feature of the administration
planning system according to this invention is the administration planning
system according to Claim 6 . The fifth additional feature is that in the
administration planning system according to Claim 1, the distribution of
the investment levels 6   and the risk levels is optimized and adjusted to
make the administration plan by constraining at least one of the investment
levels and the risk levels arbitrarily. According to this fifth additional
feature, there are obtained effects that the administration plan can be
made under the various cost constraints, and that the influences of the
constraining conditions on the administration plan can be confirmed. The
sixth additional feature of the administration 



planning system according to this invention is the administration planning
system according to Claim 7. The sixth additional feature is that in the
administration planning system according to Claim 1, the administration
plan is made by weighting at least one of the investment levels and the
risk levels for each of the investment items and by optimizing and
adjusting the distribution of the investment levels and the risk levels by
the designated weighting. According to this sixth additional feature, the
setting of the evaluation function formula to be used in the optimum
solution research can be altered with the convenient means thereby to
provide an effect that the administration plan reflecting the difference of
importance on the individual investment items can be made. The seventh
additional feature of the administration planning system according to this
invention is the 7   administration planning system according to Claim 8.
The seventh additional feature is that the administration planning system
according to Claim 1, further includes a retrieving function to retrieve a
past administration plan example similar to the designated combination of
the investment items and the planning term, and the administration plan is
made by bringing the distribution between the investment levels and the
risk levels of the administration plan example into an initial state and by
optimizing and adjusting the combination of the distribution between the
investment levels and the risk levels from the initial state. According to
this seventh additional feature, there is obtained an effect that the
validity of the administration plan being made can be confirmed by
comparing it with the past similar examples. The eighth additional feature
of the administration planning system according to this invention is the
administration planning system according to Claim 9. The eight additional
feature is that in the administration planning system according to Claim 1,
the calculating procedure for optimizing the distribution between the
investment levels and the risk levels is outputted by the outputting
function. According to this eighth additional feature, there are obtained
effects that the search of the optimum solution efficiently can be executed
within the limited time period and 8   



that the validity of the solution obtained can be confirmed. The ninth
additional feature of the administration planning system according to this
invention is the administration planning system according to Claim 10. The
ninth additional feature is that in the administration planning system
according to Claim 1, the correlation between the investment level and the
risk level is diagrammed and outputted by the outputting function.
According to this ninth additional feature, the result of the
administration plan made under a plurality of conditions can be presented
to provide an effect that the tendency of the effect-to-cost can be
intuitively grasped. The tenth additional feature of the administration
planning system according to this invention is the administration planning
system according to Claim 17.. The tenth additional feature is that the
administration planning system according to Claim 1, further includes: a
function to acquire data at a predetermined period from a data managing
system for storing at least the data of the risk percentage; a function to
extract the administration plan, which has to be re-calculated,
automatically in case the risk percentage data are altered; a function to
execute the making of the optimum administration plan on the basis of the
value of the risk percentage data altered with respect to the extracted
administration plan; and a function to provide a detailed cost 9
management system for calculating the investment costs when a total expense
is given, with automatically altered data in case the investment obtained
as the optimum solution of the administration plan is altered. According to
this tenth additional feature, there are obtained effects that the stored
data can be reflected at a proper timing on the risk percentage
calculations, and that the reliability of the entire system can be improved
as the data storage increases. The eleventh additional feature of the
administration planning system according to this invention is the
administration planning system according to Claim 12. The eleventh
additional feature is that the administration planning system according to
Claim 1, further includes a result index calculating function to calculate
a business index data for the planning term depends on at least market
prediction data constructed of a business income and a business expense,
and the investment levels of the administration plan made by the optimizing
function. According to this eleventh additional feature, the administration
plan made can be evaluated not only from the viewpoint of the investment
effect but also in relation to the various cash flows in the enterprise
administration, thereby to provide an effect that the administration plan
can be made in flexible response to the changes in the enterprise result 10
and the market. The twelfth additional feature of the administration
planning system according to this invention is the administration planning
system according to Claim 13. The twelfth additional feature is that in the
administration planning system according to Claim 1, a first investment
levels 



defining a relation to the rise of the risk percentage for the continuation
of each of investments, and a second investment levels defining a relation
to the fall of the risk percentage before and after each of investments are
inputted to each of investment items, and the optimizing function includes
a function to calculate optimized combination levels to minimize the sum of
the investment sum and the risk sum for the planning term, from the
combinations of the first investment level and the second investment level.
According to this twelfth additional feature, the rising and falling
patterns of the risk percentage can be evaluated in various combinations of
investments thereby to provide an effect that the precision in the
administration plan can be improved. The thirteenth additional feature of
the administration planning system according to this invention is the
administration planning system according to Claim 14. The thirteenth
additional feature is that in the administration planning system according
to Claim 6, the optimizing function 11   includes a function to calculate
an expense against a constraint on the basis of a difference from an upper
limit and a lower limit determined by the constraint, in case at least one
of the constraint to the investment level and the constraint to 



the risk level is not satisfied. According to this thirteenth additional
feature, even in case the total number of combinations of the investments
to be handled in the administration plan and the constraining conditions
increase, the optimum solution can be efficiently searched. Even in the
case of the same number of violating constraining conditions, moreover, the
superiority of the combination of the individual investments can be judged
from the difference in the expense for the violation of the constraint,
thereby to provide effects to improve the precision in the administration
plan and to shorten the making time. The fourteenth additional feature of
the administration planning system according to this invention is the
administration planning system according to Claim 15. The fourteenth
additional feature is that in the administration planning system according
to Claim 1, the optimizing function includes a function to calculate the
combination of investment levels for minimizing the total expense, by using
the taboo searching method. According to this fourteenth additional
feature, even in case the sum of combinations for investments to be treated
12   in the administration plan increases so exponentially that a11 the
combinations cannot be evaluated within a designated period, therefore, the
search range containing the combination having 



a good evaluation ( or a small total expense ) can be evaluated in a
concentrated manner, thereby to provide effects to improve the precision in
the administration plan and to shorten the making time. BRIEF DESCRIPTION
OF THE DRAWINGS Fig. 1 is a diagram showing one example of a system
construction of Embodiment 1 of this invention; Fig. 2 is a diagram showing
one example of planning term data and investment items in Embodiment 1 of
this invention; Fig. 3 is a diagram showing one example of administration
planning data in Embodiment 1 of this invention; Fig. 4 is a diagram
showing one example of relations between an investment and a risk
percentage in Embodiment 1 of this invention; Fig. 5 is a diagram showing
one example of a procedure for retrieving an optimum solution in Embodiment
1 of this invention; Fig. 6 is a diagram showing one example of a system
construction of Embodiment 2 of this invention; Fig. 7 is a diagram showing
one example of a hierarchical structure of an administration plan in
Embodiment 2 of this 13  



invention; Fig. 8 is a diagram showing one example of a processing flow of
an optimum solution calculating unit in Embodiment 2 of this invention;
Fig. 9 is a diagram showing one example of a system construction of
Embodiment 3 of this invention; Fig. 10 is a diagram showing one example of
an analysis of risk factors in Embodiment 3 of this invention; Fig. 11 is a
diagram showing one example of a procedure for calculating risk percentages
in Embodiment 3 of this invention; Fig. 12 is a diagram showing one example
of a system construction of Embodiment 5 of this invention; Fig. 13 is a
diagram showing one example of risk history data in Embodiment 5 of this
invention; Fig. 14 is a diagram showing one example of a method of
approximating the risk percentages in Embodiment 5 of this invention; Fig.
15 is a diagram showing one example of a system construction of Embodiment
6 of this invention; Fig. 16 is a diagram showing one example of an optimum
solution calculating procedure considering the constraining 



condition in Embodiment 6 of this invention; Fig. 17 is a diagram showing
one example of a system construction of Embodiment 7 of this invention; 14
Fig. 18 is a diagram showing one example of weighting definition data in
Embodiment 7 of this invention; Fig. 19 is a diagram showing one example of
a system construction of Embodiment 8 of this invention; Fig. 20 is a
diagram showing one example of similar administration planning data in
Embodiment 8 of this invention; Fig. 21 is a diagram showing one example of
a system construction of Embodiment 9 of this invention; Fig . 22 is a
diagram showing a relation between a retrieval number and evaluation value
in Embodiment 9 of this invention; Fig. 23 is a diagram showing one example
of a system construction of Embodiment 10 of this invention; Fig. 24 is a
diagram showing one example of correlations between constraining conditions
and a cost in Embodiment 10 of this invention; Fig. 25 is a diagram showing
one example of a system construction of Embodiment 11 of this invention; 



Fig. 26 is a diagram showing one example of a system construction of
Embodiment 12 of this invention; Fig. 27 is a diagram showing one example
of market prediction data in Embodiment 12 of this invention; Fig. 28 is a
diagram showing one example of transitions of business result index and
cash flow in Embodiment 12 of this invention; Fig. 29 is a diagram showing
one example of time changes is   of risk percentages in Embodiment 13 of
this invention; Fig. 30 presents diagrams showing examples of relations
between investments and risk rises and relations between investments and
risk falls in Embodiment 13 of this invention; and Fig. 31 is an
explanatory diagram of solutions in Embodiment 13 of this invention.
DESCRIPTION OF THE PREFERRED EMBODIMENTS Embodiments 1 to 11 will be
described by way of an inspection planning work of a plant, to which the
application range of the invention should not be limited. Embodiment 1 



Embodiment 1 of this invention will be described with reference to the
accompanying drawings. Fig. 1 shows one example of a system construction of
Embodiment 1 of the invention . In Fig. 1, reference numeral 101A
designates the site of an administration plan client, which is provided
with an electronic terminal lO1ACP such as a personal computer. Numeral 102
designates a network, which acts as transmission media for information
transmissions between the electronic terminal lO1ACP and a later-described
administration planning system 103. This administration planning system 103
is constructed to include a CPU, a storage unit and an input/output unit
mainly, a so-called computer, and a program stored in the storage unit 16
and adapted to be executed by the CPU, and is provided with at Least
following various function units, so that it performs the following actions
and the following various functions. Here, pieces of information indicated
by dotted arrows, i.e., the pieces of information to be provided by the
administration plan client for an administration plan service provider,
such as the "investment planning term data" or the "investment item data",
or the pieces of information acquired, such as the "a planning proposal
(investment/risk) are transmitted through the network 102 but may be
transferred in the form of recording media such as CD-ROM. Numeral 104
designates an inputting function unit for inputting various conditions such
as at least the later-described planning term and investment items; numeral
105 an execution controlling function unit for controlling the functions of
the CPU; and numeral 106 an optimum solution calculating function unit
having an administration plan optimizing function to optimizing and
adjusting the distribution between the investment levels for the investment
items for a designated term in the planning term and risk levels calculated
by the later-described risk calculating function, thereby to make an
administration plan. Numera1 107 designates a risk calculating function
unit for calculating the risk levels for each of the investment items on
the basis of correlations between the investment level and a risk
percentage corresponds 17   its investment level. Numeral Z08 designates an
outputting function unit for outputting the administration plan made by the
optimum solution calculating function unit 106 and the information while
the administration plan is being made, to the display unit { i. e. , an
essential accessory of the computer, although not shown) of the
administration planning system 103 or to the electronic terminal lO1ACP of
the administration plan client site 101A. Fig. 2 shows one example of the
plan term data and the administration item data in Embodiment 1 of the
invention. In Fig. 2 numeral 201 designates the plan term data, which is
exemplified by July, August, - - -, and December. Numeral 202 designates
the investment items, which are exemplified by Facility A, Facility B and
Facility C. Facility A, B, C are components for forming one system or one
apparatus, such as an inspection work system for a plant. In other words,
the plan terms are exemplified by years , months and dates , define the
time unit and the term duration for calculating the investment and the
risk. The investment items are those which are enabled to acquire effects
such as quality or safety by investing them. In the plan inspection
planning work to be described, the individual facilities in the plant are
the investment items. Here in order to keep the operating performances of
the individual equipments, the investments are the costs for the daily
inspections to be made every day and 



18   the periodic inspections (as will be shortly referred to as the "PI")
to be made every year or every two years. Fig. 3 shows an example of the
administration plan including optimized investment levels and optimized
risklevels which is made by the optimum solution calculating function unit
106. The sum of the assignment result of the investment for the individual
investment items of Fig. 2, the investment of the whole plan terms and the
risk is prepared as the administration plan. In Fig. 3, two kinds of the
daily inspection cost and the periodic inspection costs are assigned
individually to the facilities as the investment. For the facility A of the
investment items, as shown, an investment sum IA1 and a risk sum RA1 are
assigned to a daily maintenance level A ( July and August ) and a daily
maintenance level B ( October and November) 301, and an investment sum IA2
and a risk sum RA2 are assigned to an inspection level A 302. The
investment sum IA ( i. e. , IA1 + IA2 ) and the risk sum R.A ( i. e. , RA1
+ RA2 ) are assigned to the entire facility A. The investment sum IA, IA1
and IA2 mean investment sum levels and the risk sum RA, RA1 and RA2 mean
risk sum levels. The assignments are also made to other facilities B and C,
as shown. Fig. 4 shows relations between the investment and the risk in
Embodiment 1 of the invention. In the plant inspection planning work to be
described in this embodiment, the individual facilities to be inspected are
lowered in their performances 19   by the deteriorations in the facility
parts in accordance with the operating time. Without assignment of proper
inspection costs, therefore, the plant inspection planning work is attended
with a danger of risks such as troubles . The cost for the risks is caused
by the fact that the investment items cannot retain the qualities which
should be intrinsically satisfied. Fig. 4 shows the changes in the risk
percentage by using investments to the items as parameters . As the
investment is lowered from (I-1) to (I-3), the risk percentage rises. If
the cost for the daily inspection is lowered in the plant inspection
planning work, the deterioration of the facility is accelerated to raise
the percentage of troubles. Fig. 5 is a diagram showing one example of a
procedure for optimizing the distribution of the costs for investment
levels and risk levels by the optimum solution calculating function unit
106 in Embodiment 1 of the invention. It is assumed that the costs for
inspecting the individual facilities are given levels ( e. g. , level 1 to
level 5 in this embodiment ) by the inspection item number or the
inspection time, and that the inspection costs are determined at every
level. At this time, the optimum assignment of the inspection costs for the
individual facilities is determined by optimizing the assignment of the
inspection levels. When the inspection levels of the individual facilities
are given by integers 1 to 5, the assignment of the inspection levels to
a11 the 20   facilities is made for an initial solution Al by using random
values, and the total investment and the risk for the planning terms are
calculated with that initial solution Al ((2,3,4,2,1,1) in Fig. 5)). Next,
one arbitrary element is selected from the inspection levels of the
individual facilities assigned in the initial solution A1 thereby to set
neighborhood solutions ((1,3,4,2,1,1), (2,2,4,2,1,1), ---, and
(3,3,4,2,1,1) in Fig. 5)), of which the values of the inspection levels are
incremented/decremented by 1. The total investment and the risk cost are
calculated to select the solution (i.e., the combination of the inspection
levels shown in Fig. 3), which minimizes the sum of the total investment
and the risk cost, is selected as an optimum solution BA ((3,3,4,2,1,1) of
Fig. 5)) from the set of solutions including the initial one. A
neighborhood solution is likewise determined ( at 2nd of Fig. 5 ) by using
the newly determined optimum solution BA ( (3,3,4,2,1,1) of Fig. 5)) as an
initial solution A2, and costs for the solutions are calculated. The
optimum solution is updated if a better solution than the current optimum
solution is obtained. These optimizing procedures are sequentially repeated
like 3rd, 4th, - - -, and n-th, as shown in Fig. 5, till no combination of
neighborhood solutions can update the optimum solution. By thus providing
the risk calculating function unit and 



21   the optimum solution calculating function unit, the effect-to-cost
evaluations on the basis of the investment and the risk percentage can be
made in the conventional administration planning work which has been done
on the past experiences, thereby to optimize the administration plan.
Embodiment 2 Fig. 6 shows one example of a system construction of
Embodiment 2 of the invention. In Fig. 6, numerals 601, 602 and 603
designate an inputting function unit, an outputting function unit and a
hierarchical structure managing function unit, respectively. The numerals
101 to 103 and 105 to 107 are identical to those of the foregoing
Embodiment 1. The actions of Embodiment 2 will be described by using the
inspection works of a power plant as an example. In the inspection works of
the power plant, the hierarchical structure of the administration plan is
developed sequentially from the uppermost layer of the unit corresponding
the entire facility of the plant, through a lower level layer of a system
including large-sizedfacilitiessuch asturbines,boilersand generators, to
the lowermost layer of the equipments ( a . g . , pumps or valves )
constructing the systems of the individual large-sized equipments and the
parts of the individual equipments. Fig. 7 shows a hierarchical structure
of an administration plan in Embodiment 2 of the invention. The upper
administration plan of the upper layer shows the making results of the
entire 22   administration plan of the large-sized equipments such as
turbines, boilers or generators in the plant. The lower administration plan
corresponding to the lower layer of that upper administration plan is the
result of the optimization which has been executed on the costs for
inspections and risks at the systematic levels of the individual
large-sized equipments in response to the optimization results of the upper
administration plan. Here, the meanings of the investment items, the
investment sum and the risk sum in Fig. 7 are identical to the
aforementioned ones of Fig. 3 so that their descriptions are omitted. Fig.
8 is shows a processing flow of the hierarchical structure managing
function unit 603 in Embodiment 2 of the invention. In the routine of the
hierarchical structure managing function unit 603, specifically, the
uppermost administration plan is set at first in the current layer (at Step
801). Next, there are set (at Step 802) the investment item and the
planning term, which are to be used in the current administration plan.
Next, the optimum solution calculating function unit executes the
optimization of the administration plan of the current layer ( at Step 803
) . Next, the optimization result is set as the optimum solution of
individual investment items to be invested in the current administration
plan (at Step 804 ) . If the optimization of a11 layers is selected (or yes
) at next Step 805, the routine advances to next Step 806, 23   at which
the optimum solution of a11 layers obtained is outputted from the
outputting function unit 602. If the optimization of a11 layers is not
selected ( or no ) at Step 805, on the contrary, the routine returns to
Step 802 and advances again to Steps 803, 804 and 805. 



On the basis of the investment item being optimized and the planning term,
the optimum solution calculating function unit 106 searches the optimum
solution by calculating the evaluation value of an evaluation function f
with the following Formula 1. Formula 1: Im n + ~ ~ Rmn Here in Formula 1:
Imn designates an investment in an item m for a term n; Rmn a risk on the
item m for the term n; N an investment item; and T a plan term. In the
upper administration plan, Imn and Rmn on the three facilities A to C are
individually calculated as the investment items thereby to search the
optimum solution by using the searching procedure of Fig. 5 in Embodiment
1. When the optimization of the upper administration plan is completed, the
results of the individual investment items contained in the administration
plan are added to the constraining condition of the following Formula 2, to
search the optimum solution of the evaluation function for the lower 24
administration plan. Formula 2: ~~ImnSI" Here in Formula 2, I designates an
upper limit to the sum of the investment. In case an administration plan is
made over a plurality of planning branches in an enterprise, for example,
the entire administration plan can be divided into ones for individual
charge branches, for example, by providing the hierarchical structure
managing function unit 603 thereby to optimize the administration plan.
Embodiment 3 Fig. 9 shows one example of a system construction of
Embodiment 3 of the invention. In Fig. 9, numeral 901 designates 



a risk percentage calculating function unit. Numerals 101 to 103 and 105 to
107 are identical to those of Embodiment 1. Moreover, numerals 601 to 603
are identical to those of Embodiment 2. The actions of Embodiment 3 will be
described by using the plant inspection planning works as an example. Fig.
10 is a diagram showing one example of an analysis of risk factors in a
block diagram. Symbols in Fig. 10 designate equipments ( a . g . , pumps ,
motors or valves ) included in the system of a large-sized facility. In
Fig. 10: symbol P designates 25   pumps; symbol M a motor; and symbol V
valves. Letters r11 to r14 and r21 to r24 designate the trouble percentages
of the individual equipments, which are calculated by using Weibull
distribution function on the basis of the operating periods of the
individual equipments . The risk percentage of the entire system of Fig. 10
is calculated on the basis of the risk percentages of the individual
equipments. Fig. 11 shows one example of a flow for processing risk
percentage calculations. In Fig. 11 showing this processing flow, the
lowermost administration plan is set in the current layer (at Step 1101).
Next, the investment item to be used in the current administration plan and
the planning term are set ( at Step 1102 ) . Next, the overall risk
percentage of the current layer is calculated on the basis of the risk
percentages and influences of the individual investment items ( at Step
1103 ) . Next, the calculated risk percentage is set as that of the
investment item of the one-level upper layer ( at Step 1104 ) . If it is
selected (or yes) at next Step 1105 that a11 layers are optimized, the
routine advances to next Step 1106, at which the risk percentages of the
individual investment items contained in the uppermost layer are outputted
from the outputting function unit 602. If it is not selected (or no) at
Step l105 that a11 layers are optimized, on the contrary, the routine
returns to Step 1l02 and advances again to Steps 1103, 1104 and 1105. 26
Specifically, the calculations of the risk percentage are started from the
lowermost layer of an administration plan problem. On the individual
investment items contained in the administration plan problem of the
lowermost layer, the risk percentage to be used for the risk calculations
of the one-level upper layer referring to the current layer is calculated
on the basis of a risk percentage designated. For the calculations of the
risk percentage, the calculations as the product events between the risk
factors and the calculations as the sum events between the risk factors are
made from the connection relations between the risk factors defined in a
risk factor analysis diagram. Even in case the risk percentage of the
investment item is determined by the relation between a plurality of risk
factors, the entire risk percentage can be calculated by providing the risk
percentage calculating unit, so that the optimizations can be achieved by
using the entire risk percentage in the upper administration plan and the
individual risk percentages in the lower administration plan. 



Embodiment 4 The system construction of Embodiment 4 of the invention is
identical to that of the aforementioned Embodiment 3 so that it will not be
described. In this Embodiment 4, the administration planning system
provides the administration plan client with the user interface function to
prepare the 27   risk factor analysis diagram of Embodiment 3 shown in Fig.
10, in a graphic display screen by interactively defining the arrangements
and connection relations of the graphic elements indicating the events
symbolically for the risk factors. The symbols indicating the individual
risk factors are set with the risk percentages as their accessory
attributes. On the basis of the risk factor analysis diagram defined by the
administration plan client, the calculations of the entire risk percentages
are executed by using the calculation procedure of Fig. 11 in the
Embodiment 3. Even in the case of a large number of risk factors necessary
for calculating the risk percentages of the investment items, the relations
between the risk factors can be hierarchically defined by providing the
editing function of the risk factor analysis diagram, thereby to clarify
the calculating procedure of the risk percentages. Embodiment 5 Fig. 12
shows one example of a system construction of Embodiment 5 of the
invention. In Fig. 12, numeral 1201 designates a risk percentage
calculating function unit. The invention does not specify the formula for
calculating the risk percentage. The actions of Embodiment 5 will be
described by way of the case in which the Weibull distribution function
used in the trouble percentage distribution of a facility is employed in
the calculation of the risk percentage. 28   Fig. 13 shows one example of
the structure of risk history data. The risk history data are constructed
of facility numbers, facility kinds, periods till risks and risk
countermeasures . The risk history of the same facility kind is retrieved
from the risk history data, and the cumulative frequency of risks is
calculated by using the periods till the risks as a classification
standard. Next, the correlation coefficient of the period and the
cumulative frequency is calculated from the relation between the period
till the risk and the cumulative frequency thereby to determined an
approximate formula. Fig. 14 shows one example, in which an approximate
function of a linear equation is determined in the case of a valve of Fig.
13. These procedures are repeated for every facility kind to calculate the
correlation coefficients for every facility kind. In case the trouble
distribution function of each facility follows the Weibull distribution
function, the trouble percentage function F(t) given in the following
Formula 3 is deduced by using the coefficient a of the approximate function
as the shape parameter of the Weibull distribution function and the segment
~i as the time measure parameter. Formula 3: a-L F ~t~ Na By calculating
the trouble percentages of the individual 29  



facilities for every period ( e. g. , months ) in the administration
planning terms, the risk cost is calculated from the calculated trouble
percentages and the costs for repairing/replacing the parts at the time of
a trouble. By thus providing the risk percentage calculating function unit,
the risk percentage data can be automatically set on the basis of the real
data so that the works to adjust the necessary risk percentages need not be
done for every investment item while improving the precision in the
administration plan. Embodiment 6 Fig. 15 shows one example of a system
construction of Embodiment 6 of the invention. In Fig. 15, numeral 1503
designates a constraint checking function unit. The actions of Embodiment 6
will be described in the following. Formula 4: f = ~ ~ Im n + ~ ~ Rmn
Formula 5: I'<~~Imn<I" Formula 6: RrS~~Rmn<R" Here in Formula 4: Imn
designates an investment in the 30  



item m for the term n; Rmn a risk on the item m for the term n; I1 a lower
limit ( or one constraining condition ) to the sum of the investment; I" an
upper limit (or one constraining condition ) to the sum of the investment;
R1 a lower limit ( or one constraining condition) to the sum of the risk; R
an upper limit (or one constraining condition) to the sum of the risk; N
the investment item; and T the plan term. The optimum solution calculating
function unit 1502 calculates the value of the evaluation function f
according to Formula 4 to search the optimum solution. The administration
planning works of Embodiment 1 are optimizing calculations for I1 = 0 ~ Rl
..-_ 0 ~ I - oo and Ru = 00 , The administration plan client confirms the
sum of the investment of the individual investment items and the risks when
there is presented the administration plan which has been made under the
condition of no constraint. In Embodiment 6, it is checked by the
constraint checking function unit 1503 according to Formula 5 and Formula 6
whether or not the current solution exceeds the lower limit and the upper
limit of the sum of the investment and the risk and the individual lower
limits and the individual upper limits of the of the investment and the
risk, i. a . , whether or not the current solution is against the
constraining condition. Unless against the constraining condition, it is
checked whether or not the distribution of the lower limit of the
investment or the cost is biased. With 31 



a bias, the optimizing calculations are executed by the optimum solution
calculating function unit 1502 by adding the constraining condition on the
investment or the risk in the direction to eliminate the bias. Fig. 16
shows one example of the processing flow of the case of acquiring the
optimum solution while eliminating the neighborhood solution against the
constraining condition, if any. First of a11 in Fig. 16, the optimum
solution calculating unit sets the initial solution of the investment for
the individual items (at Step 1601). Next, the value of the evaluation
function for the current solution is calculated ( at Step 1602). Next, the
constraining condition against the current solution is checked. If against
the constraining condition, a penalty is added to the evaluation value of
the current evaluation function(atStep1603). With this addition of the
penalty, the evaluation value goes out of the neighborhood solution so that
it is not a neighborhood solution candidate at the next neighborhood
solution setting time. Next, a neighborhood solution of the current
solution is set ( at Step 1604). If the answer of next Step 1605 is yes,
i.e., a lower neighborhood solution in the evaluation function value than
the current solution is not present, the routine advances to next Step
1606, at which the current solution is outputted as the optimum solution
from the outputting function unit 602. If the answer of Step 1605 is no,
i.e., a lower neighborhood 32   solution in the evaluation function value
than the current solution is present, on the contrary, the routine returns
to Step 1602 and advances again to Steps 1603, 1604 and 1605. By thus
providing the constraint checking function unit 1503, it is possible to
make the administration plan under the various cost constraints and to
confirm the influences of the constraining conditions on the administration
plan. Embodiment 7 Fig. 17 shows one example of a system construction of
Embodiment 7 of the invention. In Fig. 17, numeral 1703 designates an
evaluation formula managing function unit by investment items. In
Embodiment 7 of the invention, the evaluation value of the evaluation
function f is calculated 



to search the optimum solution with the following Formula 7. Formula 7: f =
~ (W lm x ~ Im n) + ~ (W2m x ~ Rrnn) Here in Formula 7: Imn designates an
investment in the item m for the term n; Rmn the risk on the item m for the
term n; and Wlm and W2m weight coefficients for adjusting the distribution
of the investment and the risk by the individual investment items. The
actions of Embodiment 7 will be described in the following. The
administration planning works of the foregoing Embodiment 1 are the
optimizing calculations with both the Wlm 33   and W2m being set at 1. The
administration plan client confirms the ratio of the investment and the
risk for each investment item when there is presented the administration
plan which has optimized the distribution of the investment and the risk
with that standard setting. For the entire optimizations, it is checked
whether or not a sufficient investment has been made on the investment item
having a high importance and whether or not an investment more than
necessary has been made on the investment item having a low importance. If
the balance of the cost assignment is not proper among the investment
items, the optimizing calculations are executed by designating the
coefficients W1m and W2m. Fig. 18 shows an example of the evaluation
coefficients. By thus providing the evaluation formula managing function
unit by the investment items 1703 for the evaluation coefficient
managements, the setting of the evaluation function formula to be used in
the optimum solution research can be altered with the convenient means
thereby to make the administration plan reflecting the difference of
importance on the individual investment items. Embodiment 8 Fig. 19 shows
one example of a system construction of Embodiment 8 of the invention. In
Fig. 19, numeral 1901 designates an optimum solution calculating function
unit, and numeral I902 designates an administration plan example 34   



retrieving function unit. Fig. 20 shows one example of a construction of
the administration plan example. The administration plan example in Fig. 20
is composed of case numbers, plan terms, investment items 1 to N, risk
calculating formula kinds, an investment assignment result and a risk
assignment result. The actions of Embodiment 8 will be described in the
following. The administration plan example retrieving function unit 1902
retrieves an administration plan example by using the investment item
inputted by the plan client and the planning term data as the retrieving
condition, and presents the retrieval result to the plan client . The plan
client selects the administration plan similar to the current one from the
retrieval result, and sets the assignment result (corrected in data, if
necessary) of the investment and the risk contained in the retrieval
result, as the initial solution. The optimum solution retrieving unit
retrieves the neighborhood solutions of the initial solution sequentially
by using the initial solution as the initial value of the solution
retrievals, as shown in Fig. 5, to determine the optimum solution. By thus
providing the administration plan example retrieving function unit 1902,
the validity of the administration plan being made can be confirmed by
comparing it with the past similar examples. Embodiment 9 35   Fig. 21
shows one example of a system construction of Embodiment 9 of the
invention. In Fig. 21, numeral 2101 designates an outputting function unit
for outputting searching history display information, and numeral 2102
designates a searching history collecting function unit. Fig. 22 shows one
example of a relation between a retrieval number and evaluation value. Fig.
22 is a graph expressing the value of the evaluation function, as obtained
in each process of the solution retrieval of Fig. 5, together with the
retrieval number by the time the evaluation value is obtained. The actions
of Embodiment 9 will be described in the following. As the values of the
investment item number and the planning period increase, the calculations
required for the optimum solution calculating unit to calculate the
solution rises in the manner of an exponential function. It is, therefore,
difficult for the planner to search all the combinatorial patterns within
the time period of receiving the service provision, and the making of the
administration plan is requested by giving the retrieval number an upper
limit. The diagram of Fig. 22 of the relations between the retrieval number
and the evaluation value shows the conversion situation of the searches by
presenting the evaluation value decreasing behaviors to the plan client
with the graphic presentation or the table presentation. By thus providing
the searching history collecting 36   function unit 2102, it is possible to
execute the search of the optimum solution efficiently within the limited
time period and to confirm the validity of the solution obtained.
Embodiment 10 Fig. 23 shows one example of a system construction of
Embodiment 10 of the invention. In Fig. 23, numeral 2303 designates an
outputting function unit for outputting a correlation diagram display
information, and numeral 2304 designates an optimum solution managing
function unit by limit values . Fig. 24 shows one example of the
correlations between a risk percentage (in an upper limit), and an
investment and a risk. The upper limit of the risk percentage in Fig. 24 is
the maximum risk percentage that can be taken by each investment item for
the planning term in the relation diagram of Fig. 4 between the investment
and the risk percentage. The actions of Embodiment 10 will be described in
the following. The optimum solution calculating function unit 106 makes
such an assignment of the investment that the maximum risk percentage
designated within the investment term may not be exceeded. An execution
controlling function unit 2302 sets the maximum risk percentage at a
determined notch width (of 1.0 or 0.1) and optimizes the administration
plan using the risk percentage as the constraining condition. The
outputting function unit 2303 outputs the information data in which the
transition of the sum of the investment and the risk under the 37  



constraining condition of each risk percentage is plotted in the
correlation diagram, and presents the information data to the plan client.
By thus providing the outputting function unit 2303 for outputting the
correlation diagram display information ( of Fig . 24 ) , the result of the
administration plan made under a plurality of conditions can be presented
to grasp the tendency of the effect-to-cost intuitively. Embodiment 11 Fig.
25 shows one example of a system construction of Embodiment 11 of the
invention. In Fig. 25: numeral 2501 designates administration plan data;
numeral 2502 risk percentage data; numeral 2503 a data update managing
function unit; numeral 2504 a data acquiring function unit; numeral 2505 a
data providing function unit; numeral 2506 an online data management
system; numeral 2507 a data storing function unit; numeral 2508 a cost
management system; and numeral 2509 a detailed cost calculating function
unit. The actions of Embodiment 11 will be described by using plant
inspection planning works as an example. The administration planning system
according to the invention uses the risk percentage probability data in the
risk calculations. In order to improve the reliability of the
administration plan, it is necessary to improve the precision of the risk
percentage probability data. The online data management system 2506 in 38
Embodiment 11 collects sample data for the risk percentage in the data
storing function unit 2507. The risk percentage history data such as
deteriorations or troubles during the operations of the plant are collected
continuously for a long term so that the data necessary for the risk
percentage and the precision improvement are obtained. The history of
replacements and repairs of troubled parts is sequentially added to the
risk percentage history data. The data acquiring function unit 2504
collects the risk percentage history data stored in the online data
management system, periodically, and it is checked at the data update
managing function unit 2503 whether or not a risk concerned with an
investment item to be managed by the administration plan managing system is
occurring. In case the risk occurs, the risk percentage is calculated
again, and the risk percentage data 2502 are updated. When the risk
percentage data are updated in the procedure thus far described, it is
checked by the data update managing function unit whether or not the plan
has to be updated on the administration plan data 2501 made with reference
to the updated risk percentage data. In case the update time of the risk
percentage data is contained in the planning term, the administration plan
is calculated again by using the risk percentage data updated. Next, the
data providing function unit 2505 provides the cost management system 2508
with the 39   investment which is contained in the administration plan
acquired by the re-calculations. In the cost management system, the given
total cost is used for calculating the costs of individual items in the
detailed cost calculating function unit 2509. For example, the plant
inspecting works calculate the labor cost of the workers who execute the
inspecting works when the sum of the inspection cost is given. By thus
providing the data acquiring function unit 2504 



and the data providing function unit 2505, which are associated with the
data management system 2506 and the cost management system 2508, and the
data update managing function unit 2503 for automatically discriminating
the range of influences caused by the data change, the stored data can be
reflected at a proper timing on the risk percentage calculations, and the
reliability of the entire system can be improved as the data storage amount
increases. Embodiment 12 One example of a system construction of Embodiment
12 of the invention is shown in Fig. 26. In Fig. 26: numeral 260l
designates a result index calculating function unit; numeral 2602 market
prediction data; and numeral 2603 administration plan data. The
administration plan to be made in the invention makes the various
investments in the enterprise administration, proper on the basis of the
relation to the risk, which may occur 40   during the planning term. The
administration plan client 101A decides whether or not the administration
plan is to be adopted, by evaluating the administration plan presented,
from the viewpoints of the investment to each item and the risk percentage
and the viewpoints of the financial accounts of the entire investment. In
the viewpoints of the financial accounts, the items relating to the cash
flow, such as the payment on the facility investment, the business expense
or the business income are the fundamental data for the result evaluations.
The business income is used for evaluating the data 2602, which have
predicted the future market trends such as the growth in demands or the
change in the sales prices in several cases. Fig. 27 shows one example of
the market prediction data 2602 . A graphic curve in Fig. 27 indicates the
business incomes, which have been calculated on the basis of the predicted
values of sales and market values for the planning term. Numeral 2701
designates the business income, and numeral 2702 designates the business
expense. The administration plan made by the optimum solution calculating
function unit 106 contains a11 the investments for the planning term. The
result index calculating function unit 2601 totalizes the investment for
every unit period (e. g. , year or month) to execute the result
evaluations, and makes the business index value for the period from the
totalized investment 41   and the business income and expense of the market
prediction data. Fig. 28 shows one example of the business index values
prepared by the business index calculating function unit 2601. In Fig. 28:
numeral 2801 designates the transition of R.O.I. ( Return ON Investment )
as one example of the result index value; numeral 2802 the investment
totalized for each year; numeral 2803 the business expense for each year;
and numeral 2804 the business income for each year. The R. I . 0 . ( Return
On Investment ) is obtained from the following Formula 8, if the business
income, the business expense and the investment for a fiscal year t are
designated by C_IN ( t ) , C OUT(t) and I(t), respectively. Formula 8:
R.I.O = ~ (C_IN(t) - C OUT(t)) / ~ I(t) t=t c=~ 



Thus, the business index calculating function unit 2601 prepares the
business index of the planning term from the market prediction data 2602
and the administration plan which is made by the optimum solution
calculating function unit 106. Therefore, the administration plan made can
be evaluated not only from the viewpoint of the investment effect but also
in relation to the various cash flows in the enterprise administration,
thereby to provide an effect that the administration plan can be made in
flexible response to the 42   changes in the enterprise result and the
market. Embodiment 13: The system construction of Embodiment 13 of the
invention is identical to that (of Fig. 1) of the foregoing Embodiment 1.
Fig. 29 shows the time changes of the risk percentage of the case, in which
the investment item is combined with two kinds of investments, i. e. , the
investment A ( e. g. , - -) defining a relation to the rise of the risk
percentage for the continuation of an investment, and the investment B (e.
g., - -) defining a relation to the fall of the risk percentage before and
after an investment. The individual relations of the investment A and the
investment B of Fig. 29 to the risk percentage are tabulated in Fig. 30. In
Fig. 30, the investment A is defined in relation to the rise of the risk
percentage in Fig. 30A. The investment H is defined in relation to the fall
of the risk percentage in Fig. 30H. In Fig. 30, the investment A and the
investment B are classified at three stages into a level 1 (low), a level 2
(medium) and a level 3 (high) , and the rise and fall is defined at each
level in the table format. However, it is arbitrary to use a method for
calculating the values of rise and fall functionally from the investment
levels. The functions and actions of Embodiment 13 will be described in the
following. The optimum solution calculating function unit 106 (of Fig. 1)
uses the following evaluation 43   function f and searches the solution to
minimize the evaluation function f with the following Formula 9. Formula 9:
f ~ ~ IAm~ + ~ ~ IBmn + ~ ~Rmn Here in Formula 9 : IAmn designates the
investment A in the item m for the term n; IBmn designates the investment B
in the item m for the term n; Rmn the risk on the item m for the term n; N
the investment item; and T the plan term. Fig. 29 shows the change of the
risk percentage against the combinations ( IA1 , IB3 , IA2 , IB1, IA3 and
IB2 ) of investments . 



Due to the difference among investment levels of the investment A, the
rises of the risk percentage are different for the individual terms tl-t2,
t2-t3 and t3-t4 . Due to the difference among investment levels of the
investment B, moreover, the falls of the risk percentage are difference for
the times t2, t3 and t4. The sum of the investments is the total of the
expenses IA1, IA2 and IA3 invested continuously for the terms tl-t1, t2-t3
and t3-t4 and the expenses IB3 IB1 and IB2 invested at the times t2 , t3
and t4 and is calculated by the following Formula 10. Formula 10:
Investment Sum = IA1 x (t2-tl) + IB3 + IA2 x (t3-t2) + IBI + IA3 x (t4-t3)
+ IB2 44   The risk calculating function unit 107 (of Fig. 1) calculates
the risk Rmn from a risk percentage Rr(t) for the term and an influence
Re(t) at the risk time by the following Formula 11. Formula 11: Rmn = Rr(t}
x Re(t). The influence Re ( t ) of the risk is generally different
depending upon the occurring time, although it is treated as a constant no
matter what time of the planning term the risk might occur at. In the case
of the power plant, for example, the risk is calculated by using the power
of electricity planned at the time of the risk occurrence, as the risk
influence. Thus, the investment is composed of the investment ( i. e. , 



the investment A), defining the relation to the rise of the risk percentage
for the continuation of the investment, and the investment (i.e., the
investment B} defining a relation to the fall of the risk percentage before
and after the investment, and the optimizing function calculates the
combination of the investment to minimize the sum of the total investment
and the total risk for the planning term, from those two kinds of
investment combination. Therefore, the rising and falling patterns of the
risk percentage can be evaluated in various combinations of investments.
Embodiment 14 The system construction of Embodiment 14 of the invention 45
is identical to that (of Fig. 15 ) of the foregoing Embodiment 6 . The
functions and actions of Embodiment 14 will be described in the following.
The constraint checking function unit 1503 (of Fig. 15 ) calculates the
constraints on the investment, such as the lower limit to the investment,
the upper limit to the investment and sums gl and g2 of the current
investment from the following Formula 12 and Formula 13. The function unit
1503 further calculates the constraints on the risk, such as the lower
limit to the risk, the upper limit to the risk and sums g3 and g4 of the
current risk from the following Formula 14 and Formula 15. Formula 12: I 1
~ ~' Imn Formula 13: g2 =~ ~ Imn - I a Formula 14: 



g3 =Rl-~~ B.mn Formula 15: Ru In Formulas 12 to 15: I1 designates the lower
limit to 46   the investment; Imn the investment in the item m for the term
n; N the investment item; T the plan term; I the upper limit to the
investment; R1 the lower limit to the risk; Rmn the investment in the item
m for the term n; and R the upper limit to the risk. In the case of g1, g2,
g3 and g4 s 0, the constraining conditions are satisfied so that the
expense against the constraint is not added. In the case of g1, g2, g3 and
g4 > 0, the calculated results of the foregoing Formulas g1, g2, g3 and g4
are the expense against the constraint so that the optimum solution is
searched by the following Formula 16 using the following evaluation
function f. Formula 16: I m n+ ~ ~ B,mn+ ~ C i x g i 2 In Formula 16: N
designates the investment item; T the plan term; Imn the investment in the
item m for the term n; Rmn the risk on the item m for the term n; and Ci a
standard value for the expense for the violation against each constraining
condition. This value is used as the coefficient when the square 



sum of the differences is obtained from the limit values calculated in g1,
g2, g3 and g4. Thus, the optimizing function calculates the expense for the
violation against the constraint on the basis of the difference from the
upper limit or the lower limit determined 47   in the constraint, in case
the constraint on the investment or the constraint on the risk is not
sufficed. In case the total number of combinations of the investments to be
handled in the administration plan and the constraining conditions
increase, therefore, the optimum solution can be efficiently searched. Even
in the case of the same number of violating constraining conditions,
moreover, the superiority of the combination of the individual investments
can be judged from the difference in the expense for the violation of the
constraint. Embodiment 15 The system construction of Embodiment 15 of the
invention is identical to that (of Fig. 1) of the foregoing Embodiment 1.
The functions and actions of Embodiment 15 will be described in the
following. The optimum solution calculating function unit 1502 calculates
an optimum solution by setting the combination of investments to be
evaluated at first for starting the calculations, as an initial solution,
and by repeating the selections of the solution having the minimum
evaluation function of Formula 1, from the combination ( of the
neighborhood solutions ) which has changed a portion of the current
combination in the aforementioned calculating procedure shown in Fig. 5.
Fig. 31 shows the changes in a solution 3101, which is selected in the
course of solution searches by the optimum 48   solution calculating
function unit 1502, and in the evaluation. In Fig. 31, ~1 , ~2 , 03 , . ~.
~ ~ and  designate Solution l, Solution 2, Solution 3, Solution 4, Solution
5, Solution 6, Solution 7 and Solution 8, respectively. In Solution 1 ~l to
Solution 3 03, the searches proceed in the direction (V1 > V2 > V3 ) for
the evaluations to decrease. Solution 3 ~ is the case, in which a better
solution than the current evaluation V3 is not present in the neighborhood,
so that the searches cannot be continued if the decrease in the evaluation
is used as the standard for selecting a next solution. In the taboo
searching method proposed by F. Glover in 1980 ~ s, even in case a solution
does not have a better evaluation than that of the current solution, the
search can be continued by selecting a solution having a good evaluation
from the neighborhood. In the taboo searching method, the attributes (or
variables changed in combination)accompanying the movement, if any, from
one solution to another during the searches, are stored in a taboo list for
a predetermined period. The solution to be next moved is determined by
checking the information registered in the taboo list and the evaluation,
so that the phenomenon, as might otherwise cause the repetitions of the
movement of solutions by the operations of the same variable, can be
prevented. From the combination (X, Y, Z) of an initial solution to
Solution 3 30 in Fig. 31, the combination, as obtained by 49  



changing the value of a variable Z, is selected as a next solution so that
the updating history of the variable Z is recorded in the taboo list. In
the change from Solution 3 3~ to Solution 4 , the next solution is selected
by changing the value of the variable other than Z on the basis of the
registered contents of the taboo list. In the movement from Solution 6  to
Solution 7 0, too, the next solution is selected by changing the value of
the variable other than Y. During the searches, the movement to a next
solution (e.g., the movement from Solution 3 ~3 to Solution 2 2~ ) is
inhibited by changing the variables registered in the taboo list. In case a
solution to move next from Solution 3 ~3 is selected, therefore, Solution 2
~ is not selected even if its evaluation is found better by comparing
Solution 2 ~2 and Solution 4 , but Solution 4  having a next better
evaluation but not inhibited from movement is selected. Thus, the
optimizing function is provided with the function to calculate the
combination for the investment that minimizes the total expense by using
the taboo searching method. Even in case the sum of combinations for
investments to be treated in the administration plan increases so
exponentially that all the combinations cannot be evaluated within a
designated period, therefore, the search range containing the combination
having a good evaluation ( or a small total expense ) can be evaluated in a
concentrated manner. 50   WHAT IS CLAIMED IS: 1. An administration planning
system for making an administration plan by a computer, the administration
planning system comprising: an inputting function to input a planning term
and plural investment items, and to input investment levels to each of the
investment items for the planning term; a risk calculating function to
calculate risk levels for each of the investment items on the basis of a
correlation between the investment level to each of the investment items
and a risk percentage corresponds to its investment level; an optimizing
function to make the administration plan including an optimized investment
levels and an optimized risk levels by optimizing and adjusting the
distribution of the investment levels to the investment items and the risk
levels calculated by said risk calculating function for the planning term,
and an outputting function to output the optimized investment level and the
optimized risk level for each of the investment items on the basis of the
administration plan made by the optimizing function. 2. The administration
planning system according to Claim 1, wherein each of the investment items
is divided into an upper hierarchy and a lower hierarchy, and the
optimizing function makes the administration plan having an upper
administration 51   plan including upper optimized investment levels and
upper optimized risk levels corresponds to each upper hierarchies and a
lower administration plan including lower optimized investment levels and
lower optimized risk levels corresponds to each lower hierarchies, and
wherein the upper administration plan is used as constraining conditions in
the optimizing function for making the lower administration plan. 3. The
administration planning system according to Claim 1, wherein each of the
investment items is divided into an upper hierarchy and a lower hierarchy,
and wherein the risk percentage in each of the upper hierarchies is
calculated by using the risk percentage in its lower hierarchies. 4. The
administration planning system according to Claim 3, wherein the
construction of the upper hierarchy and the lower hierarchy to each of the
investment items is formed as a block diagram and outputted by the
outputting function. 



5. The administration planning system according to Claim 1, wherein the
individual data of the past investment level and the risk percentage
corresponds to each investment items are inputted by the inputting
function, and wherein the correlation between the past investment level and
the past risk percentage is calculated by a statistical method. 6. The
administration planning system according to Claim 1, wherein the
distribution of the investment levels and the risk levels is optimized and
adjusted to make the administration . 52   plan by constraining at least
one of the investment levels and the risk levels arbitrarily. 7. The
administration planning system according to Claim 1, wherein the
administration plan is made by weighting at least one of the investment
levels and the risk levels for each of the investment items, and by
optimizing and adjusting the distribution of the investment levels and the
risk levels by the designated weighting. 8. The administration planning
system according to Claim 1, further comprising a retrieving function to
retrieve a past administration plan example similar to the designated
combination of the investment items and the planning term, wherein the
administration plan is made by bringing the distribution between the
investment levels and the risk levels of the past administration plan
example into an initial state and by optimizing and adjusting the
combination of the distribution between the investment levels and the risk
levels from the initial state. 9. The administration planning system
according to Claim 1, wherein the calculating procedure for optimizing the
distribution between said investment levels and said risk levels by the
optimizing function is outputted by the outputting function. 10. The
administration planning system according to Claim 1, wherein the
correlation between the investment level and 53   risk level is diagrammed
and outputted by the outputting function. 11. The administration planning
system according to Claim l,further comprising: a function to acquire data
at a predetermined period from a data managing system for storing at least
the data of the risk percentage; a function to extract the administration
plan, which has to be re-calculated, automatically in case the risk
percentage 



data are altered; a function to execute the making of the optimum
administration plan on the basis of the value of the risk percentage data
altered with respect to the extracted administration plan; and a function
to provide a detailed cost management system for calculating the investment
costs when a total expense is given, with automatically altered data in
case the investment obtained as the optimum solution of the administration
plan is altered. 12. The administration planning system according to Claim
1, further comprising a result index calculating function to calculate a
business index data for the planning term depends on at least market
prediction data constructed of a business income and a business expense,
and the investment levels of the administration plan made by the optimizing
function. 54   13. The administration planning system according to Claim 1,
wherein a first investment levels defining a relation to the rise of the
risk percentage for the continuation of each of investments, and a second
investment levels defining a relation to the fall of the risk percentage
before and after each of investments are inputted to each of investment
items, and wherein the optimizing function includes a function to calculate
optimized combination levels to minimize the sum of the investment sum and
the risk sum for the planning term, from the combinations of the first
investment level and the second investment level. 14. The administration
planning system according to Claim 



6, wherein said optimizing function includes a function to calculate an
expense against a constraint on the basis of a difference from an upper
limit and a lower limit determined by the constraint, in case at least one
of the constraint to the investment level and the constraint to the risk
level is not satisfied. 15. The administration planning system according to
Claim 1, wherein the optimizing function includes a function to calculate
the combination of investment levels for minimizing the total expense, by
using the taboo searching method. 55 .A.AY.A.A.AY.AF;
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