: YZ[\ e3e) & #t J6TsI J71JY ADM NI STRATI ON PLANNI NG SYSTEM BACKGROUND OF THE
I'NVENTI ON FI ELD OF THE | NVENTI ON Thi s j nvention relates to a nethogd for
optim zing an admi nistration plan of an enterprise by eval uating
investnments to various resources such as facilities, man po

material fromthe viewpoint of effect-to-investnent and, no “\@W@ﬂmm\‘ml Y;
to a systemfor optim zing the adm nistration plan contai ni K_Costs,
as caused by suppressing the investment cost as the standard of ‘eval uating
of the effect-to-invest NS o LANTHE §E&AEHD ART In

of making the adm nistration plan of an enterprise, as repr esehjaﬂg@!wmmﬁmﬁlﬂ
supply chai n managenent system there is known a systemfor m

assignment plan to maximze the entire profits on the itens such &8%pre

t hroughput of products, t t rial t he runni ng schenme of
facilities or the arrangeﬁ'gﬁg&ggﬂﬁg{@ﬁt E%%‘ngl&gaﬁﬁtq‘kg the future demands .
In the supply chain nmanagenent, the target throughput is achieved within a
desi gnat ecﬁplﬁéﬂ & t@%&ﬂ%ﬁ%qme profits by optim zing the anounts of
resources needed at the individual manufacture steps till the products are
shi pped, under fhdscdMyendileinngd@td@s itthsa oretined pfoteoptAgizbnyi ahes (of
facilities and 1 operators) of the individual steps and the throughputs
(of mat er iagimsingys inatdionepl an o) an emnd eeparisiecbpfewdim iy ynvkatmentisagenment
is described in JP-A-10-97574. The adm nistration planning system of the
rel at ed artb sachoas reseusapplsuathas if acdldgerest mas powarst &md fnategdétdér m ni ng
an optimumdistribution nethod for achieving a given target wwth finite
resour ces fong. .tHeacCividwmsintopes it as sfe¢t Mod eihebStment | f ahRe amakiet i es of
resources to be assigned are at a predeterm ned standard or higher, the

ef fici ency gk il AAY Nicst Ea_aEygﬁeﬁaﬁoi’eo?%Eﬁi&&ﬁgbfhk}shH;ﬁihE!@t?HE&BHm pl an
obt ai ned . However, no consideration is taken into the risk factors (e.g.,
the troub Q%nOf%chgtgéi#ﬁfsriEﬂec%@tlsl,s 24 gpgLa Orbli_( Ly bhFe S81 ST Enaf

mat eri al s owned by the Tesources to be assigned. For t expenses for
keepi ng t | jti.es of . the_re rc SSi W Lherefaore, plans for
t he expeng'zw%s%gzldgetﬁ{r}-‘enfgfg. gs ?l'li"% cse(;%i“Ii aoIPC?i ﬁos%e%qﬁ%gﬁsatéﬁ{@en%ifﬁt Eﬁgnces or
the cost f educati.on and training) have to be made individually on the
basi s of te&'rgercg:s" Y RYESHRE Yrecedi ng year. In other words, the production
pl an and the planning work to run the resources for the productions are so
i ndependent as to nmake it difficult to make the optinum adm ni stration plan

as the entire enterprise activities. SUVWARY OF THE | NVENTI ON
DESCRIPTION OF THE RELATED ART

In the method of making the administration plan of an
enterprise, as represented by the supplychainmanagement system,
there is known a system for making an assignment plan tomaximize
theentireprofitsonthe items suchas the throughput of products,
the procurement of materials, the running scheme of facilities
or the arrangement of talents by predicting the future demands.
Inthesupplychainmanagement, thetarget throughput is achieved
within a designated period tomaximize 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



This invention has been conceived to solve the 2 above-speci fied probl ens
and has an object to nmake it possible not only to optimze the distribution
of investment costs as in the related art but also to nake an opti nmum

adm nistration plan including the risk cost, as m ght otherw se occur due
to the reduction in the investnent, by considering the risk factors

determ ned for every kind to be invested. According to this invention, an
adm ni stration planning systemfor making an adm ni stration plan by a

comput 1 | 5eBERROREY ofELBUTLALSLEAL ORI St peludes B
on o PUL L p0c umglon, The LORULL0 funeton 1Bt s 8 PLant pa Lerm and

investnment itens. The, risk calculating function calculates risk |evels on
the basis %@nég%%??Elb?i%%s%ﬁ%ﬁﬁ@nlﬂhgprﬁvégrﬁﬁﬁﬂ4Pevel to each of the
investnment itens and a risk percentage corresponds to its investnent |evel.
The optim zi ng TR tadminesdosat hen pldam sng syobeplaf theneliakedmrt

optim zed investnment |evels and an optimzed risk |evels by optim zing and
adj usti ng shehdissthelmupgpdly bertiwaamidgemnernve disne iy dtenefsride tdmnimvest nent
items and the risk |levels calculated by said risk cal culating function for
the planniag ¢t thunl heiots Pt iog feidd ofo PUAdhiisving Dnjivenr ethiguest ment
| evel and the optimzed risk |l evel for each of the investnment itens on the
basi s of thetRdnE i steé atisibptads mde, dy, t hea @t it &d Ng Jpdeddds Sr
According to the adm nistration planning systemof this invention, the

effect-to-;ﬁgéérfaféyatiloﬁﬁgn%nﬁaaﬁieiéisso@fréﬁfw BBtad £VEhe@l-d he

ri sk percentage can be made in the conventional adm nistration planning

wor k whi ch L | es h : royi an

ef f ect tha?gﬁé}}ge?nét% S rn%ﬁ tgﬁ%p a?dcgﬁpgéggpg)?i’mtlzléd&%g%lt%l??gt&fa 1 tional
feature of _the adpinjstration planning, system according tq _thi,s invention
< the adm i SeFSFFOhIoh BntnSag et et o BB T b Eritmpd a4 T
additional feature is that in the gdm njstration planning sgsten1according
to O ai m LIOBSYRT O FRNS IR hePR LS BakeR 4N/ FReF iStk 53GHOLB P&« Friver ar chy
and a |ower hierarchy. The optim zing function_nakes the adm nistration

pl an havi nghanttppeteadaf nfaciditénspl dhei Skiddisng fupparagomsnictedhe
investnent | evels and upper optim zed risk |evels corresponds to each upper
hi er ar chi edefgeta dbwateddild sowRsdRYpthe raeruarag tore assigneted

i nvestnent |l evels and | ower optimzed risk |evels corresponds to each | ower
hi er ar chi eBor Thize LgFprensal fisthesp g pile quwalseieao T dist mesdunyes
condition in the optimzing function for making the | ower adm nistration

pl an. Accotdilg desidned f itlsdreafiohe ] qrikand eBdmirthe iexpearse assidmmenst rati on
plan is made over a plurality of planning branches in an enterprise, the
entire adniaig!|aiiorqytafozainbpeditibngdahdt fadneenantes ngik Wikidogthar ge
branches, thereby to optimze the adm nistration plan. 4 The second

addi tional fépatdii€aioh henRUH D S1AGS | 194 O B8 N ) G £YeS LA RS L RP drP t hi s
invention is the adm nistration planning systemaccording to Caim3. The

second addifi @Rali sf eAtHkerdSuiHRbri thé pecadRifgSy&aE | ONPBABLRE RSt em
according to Caim1l, each of the inveStnent itens is divided into an upper
hi er ar chy . hi C L per I i t
e of Sgﬁ% p&‘éﬁﬁl‘ﬁldﬂ E?gh Ma tﬂgﬁe '_‘LFEKL beg&f‘k?rﬂaer'tuﬂ LHE ddhEIERD

ierarchy is c ulate using the risk percentage in
its lower hierarchy. ;Accordin Q. this._ s addi.t | I . , nin
t he case mﬁ%FéﬁF%8¥PPS§%$SgEe%¥%§%’&P%FR§%§%3§sg%é%igggedéfgﬁﬁﬁﬁéﬁﬁ§§ t he
relation between lurality of. risk factor the entire ris ercent age
can be. cal tCRPSREETS OBF SRR IHE Hhakd Gk LaR AR L SPEF S S THi S
thereby to provide an effect that the optim zations can be achi eved by
usi ng the ®nE+Y&L+ESk percentage in the upper adninistration plan and the

i ndi vidual risk percentages in the |lower adm nistration plan. The third
additional feature of the adm nistration

SUMMARY OF THE INVENTION

This invention has been conceived to solve the



pl anni ng system according to this invention is the adm nistration planning
system according to Claim4 . The third additional feature is that in the
adm ni stration planning systemaccording to Caim3, the construction of

t he upper hierarchy and the | ower hierarchy to each of the investnment itens
is formed as a bl ock diagram and outputted fromsaid outputting function.
According to this third additional feature, even in the case of a |arge
nunber of risk factors necessary for calculating 5 the ri sk percentages

f the i i o | af i bet th i sk_fact b

Pi er ar chi PPy SAERERed 155 BF 0T ahGeh A8ch £ 10hy 94 e, BARGR  RSSF FBKST act or
anal ysis dia ranh pgereq¥.to€gr vigg an effect that the calculating
procedure 8Pt RBLYi &R R TR dghel SHEEAYS IR Ofhd WESMSNAJEPE F B n2s

feature of the adm nistration planning systemaccording to this invention
i s the adnitRi SRRASHRACHE AFF RYtsyhsnradtalialialy obs iaug adsinipkrabienn
additional feature is that in the admnistration planning system according
to d ai m 5pleReinadndiagatheiatiskorosie pastightestherwisewvsicuandueheori sk
per cent age corresponds to each of the investnent itens are inputted from

t he i nputt ithg fadiottiom iatde tevesrmehal benc dies ivenihdehpasisk faeso nent

| evel and the past risk percentage is calculated by a statistical nethod.

Accordi ng Hetkltrind nledufolr adeirti wiad freatd envdd¥rdd sk percentage data can
be automatically set on the basis of the real data so that the works to

adj ust the necesageyriifl RELHIBL 2ACENDEEH, A R iFARR @i cRVEI¥nh NSt neNt
item thereby to provide an effect that the precision in the adm nisiration

plan can beybRBROVRE: pHiidd fdd 201 100ALLEBA! Pr&0fy Ne AdfBgiat 1ALl on

pl anni ng syStem according to this irnvention is the a nistration planning

system acc L 0 i . L& [t I re.d in the
adm ni st rag ?sghggletgﬁn%\rgé %%%%Igggékg%ﬁg%r@%% EE,-S? %ié{ g‘ir{scfl rultc%ﬁs: i %ﬂ of
the investnent. . levels 6 ..and_the ris& | evel.s ig 0 %Lnized and, adj usted to
make the adRPHESERG FRCHId By HenERigiAtdha EraBLIohhangP T HELF Higst nent
| evel s and the risk levels arbitrarily. According to this. fifith additional
feature, thBPELPE 8B aFﬁeﬁuEP?EEfggtﬁ%PCFﬁgnadﬁﬁﬁi%PPHFFbRgp WICELN be

made under the various cost constraints, and that the influences of the
const r ai ni A§PESAIR tRIATNRY tRETMaARE P LEFat | oW 93 BB USmSc BRL] FRRIYES The

sixth additional feature of the adm nistration
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 1level. 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.



pl anni ng system according to this invention is the adm nistration planning
system according to Claim7. The sixth additional feature is that in the
adm ni stration planning systemaccording to Claim1l, the adm nistration
plan is made by weighting at |east one of the investnment |evels and the
risk levels for each of the investnent itens and by optim zi ng and
adjusting the distribution of the investnent |levels and the risk | evels by
t he desi gnated wei ghting. According to this sixth additional feature, the
setting of the eyaluati.on function for.mul a t.o be used in the optipum

sol ution resear cécggﬁdﬂ‘ﬁga‘f‘? 3(1}33%aaf“tlﬂlgﬁé?a&dﬁ\%m'@m‘lﬁgaﬁﬁqt%%bgﬁfﬁ
provide an .effect, that the adm nistration plan reflecting the difference of
i npor t ance O SR dFRERETCT hiveRTrRPE YRR EERPHOMRAR bais e&vkhen

addi tional feature of the _adm nistration planning systemaccording to this
i nvention i1&vesEment d@viedi andatthen rpiskn Pergeniagemcasc bedinaget snhem 8.
The seventh additional feature is that the adm nistration planning system
accor di ng cendeaitrhonalf admhristnetadespbaneing evdnigwhicbthas beenrd@oneeve a
past administration plan exanple simlar to the designated conbi nation of

t he i nvest manthetprst exgerlienglesnnthgrebyno axbuikie adneffett ahaantpéan is
made by bringing the distribution between the investnent |evels and the

ri sk | evel adafintike radiion $llaat icth ManExiamdaeij nto an initial state and by
optim zing and adjusting the conbination of the distribution between the

investment |evel gnande {he rhglikevah ffORIIe of 1did 84RIRiIsEEELIGANY O

this seventh additional feature, there 1s obtained an effect that the

val i dity ol aim niyedi | Oflopbad; Be! nBoMRARGAN Af SANU Mok Dy

. . . e
conparing it wt he “past simTlar exanples. e ei tional ?eature

f th dm_nji at. .pl i . di to this | i . ] th
oan i st 1l R nrA AR By BB  n Rg il £ SRR e

f eat ist N h dm ni ti I i, t di to Claimi1,
the. car cul A0 LoPAMeRA BT OLS SHRt AT FRG S e A A DA ek o |
investnent levels and the risk levels is outputted by the outputtin
function. ACCEOFGRG £8 thrindi grashaadi thenHtvestient, L kams, ésaﬁlé"b‘ﬂ)gﬁi ned

effects that the search of the optinmmsolution efficiently can be executed
wi t hin t he 1Inite RBRRSR @nag¥ghand 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. Theupper administration
planisusedasconstrainingconditionintheoptimizing function
for making the lower administration plan.

According to this first additional feature, in case an
administrationplanismadeoverapluralityofplanningbranches
in an enterprise, the entire administration plancanbe divided
into ones for individual charge branches, thereby to optimize

the administration plan.



that the validity of the solution obtained can be confirmed. The ninth
additional feature of the adm nistration planning systemaccording to this
invention is the adm nistration planning systemaccording to Claim10. The
ninth additional feature is that in the adm nistration planning system
according to Caim1l, the correlation between the investnent |evel and the
risk level is diagrammed and outputted by the outputting function.
According to this ninth additional feature, the result of the

adm ni stration n q 4 | | conpditi 0 . he presented
to provide an e?#lz%t gtg gPHt %gfdtlgcnlgien;%lﬁ %’%X%‘g{éee??e&ﬂ-et ga?%nglg?ls(?cﬁﬁb o
intuitivel r ed. .The tenth additional feature aqf the.adm nistration

pl anni ng sé%ggﬁiggcoﬁaﬁﬁﬁmt 0 at%qofd%nﬁ%n ?blﬁhe lé‘é(r‘?inﬁilgf‘r atli®on 1'g?%mni ng
system accordin go Claim 1[7.. .The tenth additiognal feature is that the
admi ni st ra?fl’aﬁngfs RAE ARG s PSRBMIRGC YA YR tCEPER#1Y, tPUCLRER idncl J&: a
function to acquire data at a predeterm ned period froma data managi ng
syst em f or SFOPRRGdd{t iraadifeaiaurmisa t@fattmtﬁﬁgldﬁk}@rl@émaégép BRI on to
extract the admi nistration plan, which has to be re-cal cul at ed,

aut omat i cafygtem aeserdhegriskClimintdnt @gehdatfathreinbesteent aifemstion to
execute the making of the optinum adm ni stration plan on the basis of the
val ue of t#evided ipgrcentygsedatieralrcéyesndia howes fedrdreHyheThetyriagk ed
adm nistration plan; and a function to provide a detailed cost 9
managenment peyseatagericamubiaivesgmene io¥RstIEMa itDabpethielefatOhpliexpense
is given, with automatically altered data in case the investnent obtained
as the optégususatElityiudinghadikRipdrcddtyLhan d$18lbeBGradcasyding to
this tenth additional feature, there are obtained effects that the stored

data can be reflgetefyfhgaPL Esrseﬁ%@gga&t%%arﬂ fgaE’Gf&,e’étv%%eig the

cal cul ations, and that the reliabi the entire system can be | nproved

as the dat r T | event (R | feature of. t
i i st s Pon Brarerhe ShEF BekiduAet 8% e e g 8 hliAce
adm ni straf i | annin stem according.to d ai . .The e] event.h

a1 ona oY SheFBLRE IR RN G R LA PLET 6F Hak ARyt EOF SGA ng to
Claim11, further includes a result index calculating function to calcul ate
a busi nessTHilie PEFACAEGE t FRM pPE T ML 1 bR Hede PInRI I Y e5BE et
prediction data constructed of a business income and a busi ness expense,
and the i nRREERBRhRIE SN IGH kHEURAK: FReFRRY &9 Pravidade affedt st ni zi ng
function. According to this eleventh additional feature, the admnistration
pl an nmade thf pptéRirahiensnednoRky aFhdRVERe byl @Rdaichtthef emfd Henvdstkhent
effect but also in relation to the various cash flows in the enterprise
adni ni st r apévaentagedythe ypmasd ddmanistiectionhat an kadating dinstivdtdu@i pl an
can be nmade in flexible response to the changes in the enterprise result 10
and t he nmarksek. p@heehveyés hindthei boakrf edhinésotathenaghanistrati on

pl anni ng system according to this invention is the adm nistration planning
system accor di ngrii@ €harm laidifhtonakl fehtaded toHnahefl emlning sty dtiain i n t he

adm ni stration planning systemaccording to Claim1l, a first investnent

| evel s planning system according to this invention is the
administrationplanning systemaccordingtocClaim4. Thethird
additional featureis that intheadministrationplanningsystem
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



defining a relation to the rise of the risk percentage for the continuation
of each of investnents, and a second investnent |levels defining a relation

to the fall of the risk percentage before and after each of investnents are
i nputted to each of investnent itens, and the optim zing function includes

a function to calculate optim zed conbination levels to mnimze the sum of
the investnment sumand the risk sumfor the planning term fromthe

conmbi nations of the first investnent |evel and the second investnent |evel.

Accordi ng this t ﬁﬂg!t' f e . ising,and fall.in
patterns ot%r?? hlgi% L:)é%r@:en gedga%%lebeﬁg{/%@?@d] Jitr?“%(ri% srg&r?lﬁlr? I ons of
I nvest nent,s therebﬁhto prgv%de an effectbthﬁt t he Eecgiioa i_.n the

adni ni st r AT OEPT ahEaR B8 EAGERFEd. CHFhePE P REBACRIGAULY | SRALPEEaBNr e of
the adm nistratiopn planning systemaccording to this invention is the

adni ni st r BT HHAANTRY SJ5ELhTaEEBFALAR P65 Eh&i MiEk. TRREOrhANRdYSts
additional feature is that in the adm nistration glanning system accordi ng
to O ai m 6llageampt FReEeRY FAnRYPBARdE1an phfeGiedhatt thet codcud addingul at e
an expense against a constraint on the basis of a difference from an upper

limt and proosdureiof tthieteisk neerognthgesonst chanified. case at | east one
of the constraint to the investnent |evel and the constraint to

The fourth additional feature of the administration
planning system according to this invention is the
administration planning system according to Claim 5. The
fourthadditional featureis that intheadministrationplanning
system according to Claim 5, the individual data of the past
investment level and the risk percentage corresponds to each
of theinvestment items are inputted fromthe 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
administrationplanningsystemaccordingtoClaimé. The fifth

additional feature isthat intheadministrationplanningsystem

according to Claim 1, the distribution of the investment levels



the risk level is not satisfied. According to this thirteenth additional
feature, even in case the total nunber of conbinations of the investnents
to be handled in the adm nistration plan and the constraining conditions

i ncrease, the optinum solution can be efficiently searched. Even in the
case of the same nunber of violating constraining conditions, noreover, the
superiority of the conbination of the individual investnments can be judged
fromthe difference in the expense for the violation of the constraint,

thereby to,pgOYhde afdfieatsydig u@;@@iﬂhﬁ?@fsﬁaeaaﬂ g2 gr[m{géagﬁ@“ on

pl an and to shorten the mnaking our nt |t|on ure of

t he adm ni in sfem acc rd| tot ention is the

admi ni st ra?clt‘l%%h%?gﬁ%‘%gﬁsﬁtaé%% c & s %i 1 e e $%%r Pdenthe
additional.featgre is.that in the adnlnlsératlon plannlng system accor di ng
to O ai m11PYRé Bﬁptnﬁfvﬁ 5t Qhet FBR FASkudsYed st grbLtER EdYcal cul ate the
conbi nation of investnent levels for mnimzing the total expense, by using
t he taboo searchﬁﬁ@oﬁé%h%dtoﬁk%hﬁdﬁ%@F?cﬁ@¢ﬁ%l¢%ﬁ#tﬁﬁ#ﬁ##%ukﬁh@?ﬁmﬂre

feature, even in case the sum of conbinations for investnents to be treated

12  in thebhainpdsaffadtenthebkhenadniséstsatéppmian cahlbe maAde widern he

conbi nati ons cannot be evaluated within a designated period, therefore, the

sear ch rangkecoat adns tpsthecamthiaiattison anavichgt 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
administrationplanning systemaccordingtoClaim7. Thesixth
additional feature is that intheadministrationplanningsystem
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 1is the



a good evaluation ( or a small total expense ) can be evaluated in a
concentrated nmanner, thereby to provide effects to inprove the precision in
the adm nistration plan and to shorten the naking tine. BRI EF DESCRI PTI ON
OF THE DRAWNGS Fig. 1 is a diagram show ng one exanple of a system
construction of Enmbodinent 1 of this invention; Fig. 2 is a diagram show ng
one exanple of planning termdata and investnent itens in Enbodi nent 1 of
this invention; Fig. 3 is a diagram show ng one exanple of adm nistration
ef this.nvention;

Chow ng ot B EsFERBFoTCBLaRpRbsn duhsel di abttdere Shaid Prok The

percentage in Epbodjyent 1 of this i.nvention; Fig, 5 is a,diagram show ng
one exanpl 2€HBFL ﬁdﬁgiﬁﬂq§%£ﬁa?%¥?PéVFB@téﬂmb%@ﬁﬁﬁﬁﬁEB?E%?%ﬁ'ﬁ¥qy%bdinent
1 of this invention, Fig. 6 is a dia?ranlshpmdpg one exanpl e of a system
const ruct i IS BEMEABEAFARRG Do oflahms li nfaxtihes; 1ncdudes| @ Fedgirdgvdmdshow ng
one exanple of a hierarchical structure of an admnistration plan in
Enbodi nent fenetienite ugtrieve 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
beingmade canbe confirmed by comparing it with the past similar
examples.

The eighth additional feature of the administration
planning system according to this invention is the
administrationplanning systemaccordingtoClaim9. Theeight
additional featureis that intheadministrationplanningsystem
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



i nvention; Fig. 8 is a diagram show ng one exanple of a processing flow of
an opti mum solution calculating unit in Enbodinment 2 of this invention,;

Fig. 9 is a diagram showi ng one exanple of a system construction of

Enbodi nent 3 of this invention; Fig. 10 is a diagram showi ng one exanpl e of
an analysis of risk factors in Enbodinment 3 of this invention; Fig. 11 is a
di agram showi ng one exanple of a procedure for calculating risk percentages
i n Enbodi nent 3 of this invention; Fig. 12 is a diagram show ng one exanpl e

Of 2 LRSS A 0l BEbONbIEDl, B10h 40LS RIS O cERG Aol
appr oxi et i gt e N SRIPERC SIS CrBBLFRENE S bRt ARG LHASHRA Fi g
15 is a diagram showi ng one exanple of a system construction of Enbodi nent
6 of this i jnh; fYgteme pscardiagr ahSshowiiy ohevexbhphe &F afthepti nmum
sol ution cal cul ati ng procedure considering the constraining

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 11. The
tenth additional feature is that the administration planﬂing
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



condition in Enbodinent 6 of this invention; Fig. 17 is a di agram show ng
one exanple of a system construction of Enbodinent 7 of this invention; 14
Fig. 18 is a diagram show ng one exanple of weighting definition data in
Enbodi ment 7 of this invention; Fig. 19 is a diagram showi ng one exanpl e of
a system construction of Enbodinment 8 of this invention; Fig. 20 is a

di agram showi ng one exanple of simlar adm nistration planning data in
Enbodi ment 8 of this invention; Fig. 21 is a diagram showi ng one exanpl e of

G agr am srin ngaehEsPr oo 80k Tty & e S mifbes Hhn sDat i Val ue

I n Enbodi nent 9 of this invention; showén one exanpl e

. Fi, 23 1s a.diagra
of a systef I3t (TRTBIF d° ﬁﬁH&BPn@ﬁghlﬁuB?m?ﬁF§a22¥e foredEata sl s a
di agram show ng one,exangle of correlations between constrajning conditions
and a costCRRCERBBJIAERE CReNbf O R knedant i ot rumpssqltaian &5 &hshow ng

one exanple of a system construction of Enbodinent 11 of this invention;
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 1is the
administration planning system according to Claim 12. The
eleventh additional feature is that theadministrationplanning
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 leasp 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



Fig. 26 is a diagramshow ng one exanple of a system construction of
Enbodi nent 12 of this invention; Fig. 27 is a diagram show ng one exanpl e
of market prediction data in Enbodinment 12 of this invention;, Fig. 28 is a
di agram showi ng one exanple of transitions of business result index and
cash flow in Enbodi nent 12 of this invention; Fig. 29 is a diagram show ng
one exanple of tine changes is of risk percentages in Enbodi nent 13 of
this invention; Fig. 30 presents diagrans show ng exanples of relations

d risk rises and rel ati ons between investnents and

bet ween i nvestpents_an

risk falls3% Eﬁ%dﬁ?ﬁ%ﬁ?‘lS of this invention; and Fig. 31 is an

expl anat ory di agram of solutions in Enbodi nent 13 of this invention.

DESCRI PTI ON OF PREFERRED BBEbP MENTSeERBEGT Rénttdel adnind siinat inn

describeng¥ way of an inspection planning work of a plant, to which the

appl i cati arhyRed of syRtennyagciosd igigoultd nothbe | invest loBnbddi nerite 1
administration planning system according to Claim 13. The
twelfth additional feature is that in the administration
planning system according to Claiml, 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 tominimize
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 1is 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



Enbodi nent 1 of this invention will be described with reference to the
acconpanyi ng drawi ngs. Fig. 1 shows one exanple of a system construction of
Enbodi ment 1 of the invention . In Fig. 1, reference nuneral 101A
designates the site of an adm nistration plan client, which is provided
with an electronic term nal | OLACP such as a personal conputer. Nuneral 102
desi gnates a network, which acts as transm ssion nedia for information
transm ssi ons between the electronic termnal | OLACP and a | ater-descri bed
admnistratio | anni n systen1193. Thi s adm ni strati on planning system 103
is constr u{:?céﬁu‘gﬁs iaréqrgbtem&‘ EpOalsudadepe SHRPLSSRP B h FONSH R tuni t

mai nly, a so-called conputer, and a programstored in the storage unit 16
and adapt e?ntthePasdt ffe@ ByffRECRPE, L5AM RB WPPST dbbMik tandita Lloxar

foll owi ng various function units, so that it perforns the follow ng actions
and t he folimik ndetvernbued fhndiieomnndiarainpi ecessarfe iatf dremstt ome di cat ed
by dotted arrows, i.e., the pieces of information to be provided by the
adm ni stratherncqistraintertdo the anvadtinehst Latednapd arhe eyonster gty icder |
such as the "investnent planning termdata” or the "investnent item data",
or the pieers pisknfeventiomeewategieisach as the "a planning proposal
(investnent/risk) are transmtted through the network 102 but may be

transferred in ti&&ﬁiiﬂfftd Qaredithg FRAM 15 W i3S drl 1IRAMa iy @lyel04

designates an inputting Tunction unit for inputting various conditions such

as at leasjnt - ri i : ; i t i + huner al
{ntdgsd Al \%ﬁsalclngrﬁl?%r% %%ﬁ{a@ﬁﬁ% d¥ letﬁxemi%lﬁ'gtt ts

105 an execution contr or controlling uncti ons of

t he CPU; uger al, 106 opt;i num_sol ut.i on_cal cul ati.ng functian.unit

havi ng an- BaHoerRkeRoh i SEBER RS Es iherrAed UY cRrErg Y
adjusting the distribution bet%gen t he invesinent | evel s far_.the investnent
items for %O%Js{:b?n’é? GGG m ReOBEARAMNGOL RF AP AR iR SE&dErentA¥eul at ed
by the | ater-described risk calculating function, thereby to make an

adni ni st r 3 FIRCREAN. BNFPeld ther cass Glattds &amesRugkegurst VAG 1ekdES on
unit for calculating the risk |levels for each of the investnent itens on

t he basi s ©PNEBFRER BRI 0RINBEEWRRA/ t ROTEAVES neThe | TNRPT Bl &Y r P§k the
percentage corresponds 17 its investnment |evel. Numeral Z08 designates an
out put t i ngcompinrabroumt ther indipddupaginnestuenarscaatbanusigad daed by t he
optimum sol ution calculating function unit 106 and the information while

t he adm ni e diif 6erphae instiwergenadeont the rdéodaspbay fubhé chnstraint,an
essential accessory of the conputer, although not shown) of the

admi ni st r atherelpy atwi pgosidd eaf 183t Ortd oihpeoekeeheopirectieionnan kOBRACP of
the adm nistration plan client site 101A. Fig. 2 shows one exanple of the
pl an ter m g én Bielr 4 HiEo AR 40 SdidtiOshdereflatife | Makimgdt igal 1 of the
invention. In Fig. 2 nuneral 201 designates the plan termdata, which is

exenplified by JHe fol@dshth-add it icmall BRGaYY of B G234 tdagiignat es
the investnent itens, which are exenplified by Facility A Facility B and

Coct 11 GLESFIAL afci Coass-aomonaals Lot ouspam oy oyt om one
(e Pan gugEy R SIS 498con, pERBLES G CRgen 6 e 1

ok M LRIEOMERL JAEIPANE VISR A AL A, SRS R poque i ot
PLamm v ke B S05E L0cd e JOSNSL IRELLSLRS AR, BB e

the individual equipnents, the investnents are the costs for the daily

i nspect | OananJOucB%s ﬁa%l‘én%twe?‘}/ t&acg,a]aq:llalate 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
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18 the periodic inspections (as wll be shortly referred to as the "PI")
to be made every year or every two years. Fig. 3 shows an exanple of the
adm nistration plan including optimzed investnent |evels and optim zed

ri skl evels which is nade by the optinum solution cal culating function unit
106. The sum of the assignnent result of the investnent for the individual
investnent itens of Fig. 2, the investnent of the whole plan terns and the
risk is prepared as the admnistration plan. In Fig. 3, two kinds of the

dai ly inspecti st. and the riodi c inspection costs.a si.gn

i vi duac e8I LAt 1 BIER e RO SET et BRopBE ERALE AT of (e
i nvestnent_.itens, .as,shown, an_investpment sum |1 Al and a risk sumRAl are
nsst gned (SCUBRHISHEPPE ERRACE HEGEr LA ES Ui i ACBAS0a Fo4RIT40Ha | y

mai nt enance | evel B ( October and Novenber) 301, and an investnment sum | A2
and a ri sKERRERTILR ardesS'R Rk dang R ontafadndobhe Sambinagpon gy ing
investment sumIlA ( i. e. , AL + 1A2 ) and the risk sumRA ( i. e. , RAL
+ RA2 ) aredeesi gHaduabicne(entd saafldcktbitay #xpadhee) marsteesvaduated, | Al
and | A2 nean investnment sumlevels and the risk sumRA, RAl and RA2 nean

ri sk sum liavelcancdémt msssdmannes , arlee@lsp togaeo ¢ ddeeli€ectactd impesvB and C,
as shown. Fig. 4 shows relations between the investnent and the risk in
Enbodi menttHe @frddies idtvent ithie aldminfietdanion RYRecbEneh thl shdirtenwehie t o be
described in this enbodinent, the individual facilities to be inspected are
| ower ed | mdid Prkd or mances 19 by the deteriorations in the facility
parts in accordance with the operating tinme. Wthout assignnment of proper

i nspection 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 i It j qual ities which
shoul d be intrinsicall%§§§%r§%$g ;%gﬁéﬁﬁzﬁghg§§Eﬁﬁgﬂi anges in the risk

per cent age by u§kg$ investoents to th% it.ens as paraneters_.. As_the

i nvestnent is | ‘edt FHont (F13PrED FI9@&“%tﬁ?%i?ﬁ?éﬁi%eﬂfaaesnggg.If
the cost for the dajly inspectjion is Jowered in the p|lant inspection

pl anni ng VI ERYEE eﬂéuéﬁiqqﬂW%ﬁttLé¥€a5¢+§t§nY§n teRf erated to raise

t he percentage of troubles. Fig. 5is a diagran1shomﬁng one exanpl e of a
procedure for optidr 2i by & Aé2dFanF PRV IBH Vi eKxempdst T I ANHWEE CRER

| evel s and risk levels by the optimum solution calculating function unit
106 i n Enstafiaremd Lnyestmentnibansohn Fmbedimertine®h Halst RRVEBSLSNS or
inspecting the individual facilities are given levels (e. g. , level 1to
| evel 5 in this Fgbodiiseatdiadnam showhsgantd esampémaofiadminastragion

i nspection time, and that the inspection costs are determ ned at every

| evel . At glamningredataelmn@nbndinessi ghnefttlofs t imvemspans i on costs for the
individual facilities is determ ned by optim zing the assignnent of the

i nspection | evelrsig Wes atdie grspsicdw Ding baeaxampll dderebat vonsibetiveenl i ti es
are given by integers 1 to 5, the assignment of the inspection levels to
all the 2Qin frogddtndras dnl MAEE sfkopedtt dntiadgenli nS Goiddmedlt QY ofsitR@sr andom
val ues, and the total investnent and the risk for the planning terns are
cal cul atedj_ﬁ/\}éﬁhjgg}g;t initial solution Al ((2,3,4,2,1,1) in Fig. 5)). Next,
one arbitrary elenment is selected fromthe inspection |evels of the

i ndi vidual facildide sLQ .ot |0 L | 1At set

nei ghbor hood solk‘lu]’tq'ofiss{iL (%%f%gg&%%ow?géfﬁze 3%1&{%1%& ’a g%g:%@k‘iu%@
(3,3,4,2, j { 0, :9)).n O j es. 0 iy e¢t j.on els are
increnentéﬁ%%é%?%ﬁ%n %ﬁpkﬁpJ%pﬁiéﬁ@o%gfuyﬁégs?%e%?ggﬁéh?ﬁg ?igg Eé@? are
calculated to sel ect the solution (i.e., the conbination of the inspection
| evel s shdﬂﬁv?9F¥ﬁqx 3), which mnimzes the sumof the total investnent

and the risk cost, is selected as an ti,mum sol ution BA ((3,3,4 1,1) of
Fig. 5)) fromtHe%et® ofSsdl EPPSﬁgmi g’l%ﬁ’&r’l’i’g Ye ‘f}fﬁnﬂﬁ?ﬁ? éﬁe? Eys%ém )

nei ghbor hood solution is |ikew se determned, ( at 2nd, of Fig. 5 ) by using
the new y GRASFHHeP AT MRRAbINRR bn? AL (TRES 31venyiqy; of "Fig. " 5)) as an
initial solution A2, and costs for the solutions are calcul ated. The

opti mum sol uti ofi%s Gpdhecdiagram FROMEN GRS FPRIMALthBIEEAFERECEPt i num
solution is obtained. These optim zing procedures are sequentially repeated
i ke 3rd, sttiycture -of avd asimimisds aghionth BiRIFiig Embodimenio Zc@rfbltﬁaﬁi on of
nei ghbor hood sol utions can update the opti num solution. By thus providing
the risk calculating function unit and

13



21 the optinmum solution calculating function unit, the effect-to-cost
eval uations on the basis of the investnent and the risk percentage can be
made in the conventional adm nistration planning work which has been done
on the past experiences, thereby to optim ze the admnistration plan.
Enbodi ment 2 Fig. 6 shows one exanple of a system construction of

Enbodi nent 2 of the invention. In Fig. 6, nunerals 601, 602 and 603
designate an inputting function unit, an outputting function unit and a
hierarchicghvghﬁgﬁhure managi ng function unit, respectively. The nunerals
101 to 103 an fo 107 are identical to those of the foregoing

Enbodi ment 1. Thﬁ.actdons q&.Enbodi nt. 2 will be discr%bed gy usi,ng the

i nspection works b¥° & powero T EANT™ & AR K AAT EX R ENRY I HIFESSSSTH Wor ks of
t he power Eiant the hierarchical ,structure of the admnistration plan is
devel oped S&GWet i3l OPLAFEH ERLUGHREr ABLEULATeRIoRNLRel b FRLAL MR Indi ng
the entire facility of the plant, through a | ower |evel |ayer of a system

i ncl udi ng P&r§BL8| 2BUEBELPRE i essuch ast urbi nes, boi |l ersand generators, to
the | owernost |ayer of the equipnents ( a. g . , punps or valves )
constructing theFiyst 2nssof thi@dnadi \&hhwing acye- skamgleqoifpaesystamd t he
parts of the individual equipnments. Fig. 7 shows a hierarchical structure
of an adm ocosstatcbiopl af Emb&dbmentredt o2 ahishénvenedbnen. The upper

adm nistration plan of the upper |ayer shows the nmaking results of the
entire 22  adm pigt rnat iignapd fég Hdm tdteow B@ @ 2xdmPel HFEIH 2 nAUGAs ias
turbines, boilers or generators in the plant. The | ower adm nistration plan
correspondbfgrigxt Bectower ihayRboQimbAat 3UBREEHL3dM: Riyehedbhon plan is the
result of the optimzation which has been executed on the costs for
inspections and gigks @y gt Qedfé/i{'ﬁﬂaéﬂcﬁ#r?%%d% Qiahpgel 1Y edure

| ar ge-si zed equi pnents in response to the optimzatron resul'ts of the upper
adm ni stragjon_pl,an. . g i of .t investent. iteng, .t

vest ment 2amoARd i AT LB 2 i Barprataghy, df SMERARN: 1R oS
aforementioned ones of Fig. 3 so that their descriptions are omtted. Fig.
8 is shomslﬁvﬁpgéggsing fl ow of the hierarchical structure nmanagi ng
function unit 603,in Enbodine t 2 of tge i,nvention. In_the routine of the
hi erarchi cal st r{td ur&? néfagi A42FEARt PFBRYEASt 863 S*X@PRLEr PLad FY SHed
uppernost adm nistration plan is set at first in the current |ayer (at Step
801). NextSonfbrechiensef FmpodimgnBod)ofhEhifyesVRBRECRfem and t he
planning term which are to be used in the current administration plan.
Next, the optimfigolldt isr cdlagyam Fhgvingceneexamrlerécuiss hisgory

optim zation of the admnistration plan of the current layer ( at Step 803
) . Next, dataopni BhboadimenteSudf tRiseinusnthenepti num sol ution of

i ndi vidual investnment itens to be invested in the current adm nistration
plan (at Step 80Hig. .14 fist hed bpgran zidwimgforsl exlaaypdresoif sa stttk d f{ or yes
) at next Step 805, the routine advances to next Step 806, 23 at which
the opti miappobyinaving tid raykrpeobetatagdsi 4noCmpaodtiaentr Smotthehis
outputting function unit 602. If the optim zation of all layers is not

sel ected (ifteA®idnpt Step 805, on the contrary, the routine returns to
Step 802 and advances again to Steps 803, 804 and 805.

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;
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On the basis of the investnment item being optim zed and the planning term
the opti mum sol ution cal culating function unit 106 searches the optinum
solution by cal culating the evaluation value of an evaluation function f
with the followng Formula 1. Fornmula 1: Imn + ~ ~ Rm Here in Formula 1:

| m designates an investnent in an itemmfor atermn; Rm a risk on the
itemmfor the termn; N an investnent item and T a plan term In the
upper administration plan, I and Rm on the three facilities Ato C are

i ndi vidual l'y cah;ulatqf as t i nvestnent, itens therehy tq search the

opti mum sol uti orf ¥ U g h&IASHATH SR WGt QR & X5 PRiey OT5 Wed IBYEAGi nent

1. Wien the tjmzation of the upper adm nistration plan is conpleted, the
resul ts ofd?gib+?&ﬁ%i%%%? 1hvERradpRrent ehsCE oRRAF ndBVEALLAR; adni ni strati on
plan are added to the constraining condition of the followng Formula 2, to
search the opti Mk solUtidnaofiageanyahewingnongnekadpleoptt ke syswem 24
adm nistration plan. Fornmula 2: ~~ImSI" Here in Formula 2, | designates an
upper |i micongtrbet som of Ehkeodimestn®@nof thisaseveantadninistration plan is
made over a plurality of planning branches in an enterprise, for exanple,
the entire admi reisgs a20 obspharicarare diowdefl omé oeparsléobfi Bdimdildual
charge branches, for exanple, by providing the hierarchical structure

managi ng fadein Det tet 106083 ahhehghyat ® i a8 ZBnd e 8 it RS tihdlen@iofl;an.
Enbodi ment 3 Fig. 9 shows one exanple of a system construction of
Enbodi ment 3 of gife ivend i #naidgrih9Ish8wiRyBhe!l eR8hpd8SbENAl 89stem
construction of Embodiment 9 of this invention;
Fig. 22 isadiagramshowing a relationbetween 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
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a risk percentage calculating function unit. Nunerals 101 to 103 and 105 to
107 are identical to those of Enbodi nent 1. Mreover, nunerals 601 to 603
are identical to those of Enbodi nent 2. The actions of Enbodinment 3 will be
descri bed by using the plant inspection planning works as an exanple. Fig.
10 is a diagram showi ng one exanple of an analysis of risk factors in a

bl ock diagram Synbols in Fig. 10 designate equipnents ( a. g . , punps ,
notors or valves ) included in the systen1of a | arge-si zed facility. In
Fig. 10: sggboL F desi nates 25 ﬁgnps; Sé Ma notqr; and synbol V

val ves. LePteFiSF1REED Piﬁgﬁﬁdlpzﬁ gdipgn e%ﬁgﬁét&hﬂﬁelﬂﬁéﬂﬁﬂénpercentages
of the individual equi pnents, which are cal cul ated by using Wi bull

di stribution fungtd or@fgﬁr?ﬁénﬁés@%aﬁalﬂ%@%@r% eFgmpdeisods nsflathions

i ndi vi dual equi pments . The risk percentage of the entire systemof Fig. 10
i s cal cul abetiweant Havessimendis t4nd r rdkkpericas aged okelelidonsdibe thesdn

equi pnents. Fig. 11 shows one exanple of a flow for processing risk

per cent ageisukstmahtsresnd kriski falld ishamboditkens P3 edeshisdifient idhe

| ower nost administration plan is set in the current |ayer (at Step 1101).
Next, the anyestnent itemto be used in the current adm nistration plan and
the planning termare set ( at Step 1102 ) . Next, the overall risk

percentage of thejgurnentid ayar & calLud A eélge_;rtah\e &éssélehahg ri

per centages and i nfluences of theindividual 1 nvestnent Itens at tep
1103 ) . ah gul at [ tage is set as that of t he
|nvestnen?ggggﬁgggnghggoég Fgﬁé §ﬁg%§?2?§yer at Step 1104 ) . If it is
selected (or yes) at next Step 1105 that all Iayers are optim zed, the
routi ne advances to next Step 1106, at which the risk percentages of the

i ndi vi dual investne i nt.al 0 pernost | r are outputted
fromthe outputtingghﬁﬁ§$E§58ﬁ b? %gg b%F%%§% %@Pd@&”@gﬁgd (or no) at
Step 1105 that all |ayers are optim zed on the contrary, the routine
returns to Step AMp2d HRENGESIvANESs lgaVall obs: dpscomided BN4WaKdOt1G! 26
Specifically, the calculations of the risk percentage are started fromthe
| over nost 1B§RLCHECRP RN MG WOFK 8 PIRIRTH olficeWh 10k the appdiiAaduan
investnment itens contained in the adm nistration plan problem of the

| oner nost Fapge, of hehei skveettent sgeuld betubedlfimitede risk cal cul ations
of the one-level upper layer referring to the current |ayer is calcul ated
on the basEmbofiimentsk percentage designated. For the calculations of the
ri sk percentage, the calculations as the product events between the risk
factors and the Embodiménons @S tities simreveidss wiel Wwden ddseriibsdd fwaiatlors are
made fromthe connection relations between the risk factors defined in a
risk factorepapbisestol @@@amc@n@hnﬁ@s&ré@mgssk pegcent aaewel dme
investment itemis determned by the relation between a plurality of risk

factors, togafpiébe 4 sPktoRbenBLrUC RN PEERMBLAYMBhEd S tREQWVEMG e I'i sk
percentage cal culating unit, so that the optim zations can be achieved by

using the fﬁ'ti‘{(& riskré)féf@rﬁﬁéqadékl‘éfelm%e%ﬂﬂéé rt‘"& Uy gl YE agpd the

i ndi vi dual " ri'sk’percentages in e |l ower adm ration an.
admlnlstratlonplancllent,whichlsprov1dedw1thanelectronic
terminal 101ACP such as a personal computer. Numeral 102
designates a network, which acts as transmission media for
information transmissions between the electronic terminal
101ACP 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
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Enbodi ment 4 The system construction of Enbodi nent 4 of the invention is
identical to that of the aforenentioned Enbodinment 3 so that it will not be
described. In this Enbodi nent 4, the adm nistration planning system

provi des the admnistration plan client with the user interface function to
prepare the 27 risk factor anal ysis diagram of Enbodi nent 3 shown in Fig.
10, in a graphic display screen by interactively defining the arrangenents
and connection relations of the graphic elenents indicating the events
synbol ical Ly [for._the .risk, factors he synbo indicating the. indiyvidua

ri sk factoﬁﬁdaggagégdmkﬁhb?hngFEEegegze%?%gééuasaPﬁe?§ %%E?%Sleth
attributes. Qﬂ theﬁpiﬁis,of the risk factor anal ysis diagram defined by the
admi ni st r afitoh®PF arF HBHRI VRELRYF AR TR W tSheSerthate 1Fi RRE ¥ et ages
are executed by using the cal cul ation procedure of Fig. 11 in the

Enbodi nent t8e E@ddowinghacédeasofng |theyd Hukyekndfvarqus sunstionstessary
for calculating the risk percentages of the investnent itens, the relations
bet ween t h8erieskpigeedraf dadoraatiionaisfiicated kiefdatdedoarpewsi di e t he
editing function of the risk factor analysis diagram thereby to clarify

t he cal cul ahengipceseduirfofmbhéonitsk bpeprenidgd vy Ehfeogkimimni s thr&t on 12
shows one exanple of a system construction of Enbodinent 5 of the

i nvention. pllanFedied®, forianr aimin 0t dgsionad Ben %erﬁxﬁiltqogrsemaégfﬁ such
calculating function unit. The invention does not specify the formula for

cal cul ati ngst fRe M ik et BUBNnTHE B&kn AR 0 o EnpdinTBGbs Pmithk! i B8
descri bed by way of the case in whicCh the Weibull distribution function
used in th Laub 9§{% i i i f f:aciq i iS yed in

t he cal cul gta:tgn'o%ﬁtﬁgér S @%%r%e%@ﬁé%%rpI%%ul%gédsfh%&ghoﬁgn:gégrrpeéfje of
t he struct fi L ' ry. k hi sLo cted
of faci 1115 anisassDEpBbInR: {iPkEnehE LS PhRROL A REhELEES, CRbIGH
count ermeasures .. The .ri,sk histo of the sanme .fagjili kind is retrieved
From the r toe Rrstars 102 tul iy bl Satihen s n EHRARTR B S9EiTld

cal cul ated by .using . the periods till the risks as a classification
standard. RES{a FthCBFrEPaPPgn coefficient of the period and the

curmul ative frequency is calculated fromthe relation_between the period
till the risk anHuRfigaguhff ades2Inatatiede yinpiet BH)J ¢ BURRE BQ T Wkt afPr
approximate formula. Fig. 14 shows one exanple, in which an approximate
functi on ofinRutitaadr &RIHCUEH |eordikiomdedsiught heagasatof lgagdl vethd Fi g.
13. These procedures are repeated for every facility kind to cal cul ate the
correl ati ohatesttlescenbedf plasnény tearkl ang knvesthentateenshe numnerdle

di stribution function of each facility follows the Wi bull distribution
function, 18 dn exkleatpenceon bgel I img tfume thdn) ugitefor nohheol bihgwiirg
Formula 3 is deduced by using the coefficient a of the approxi mate function
as the shapenpaianet ef athe ePUAidnd | nanetal budikoman wpdiinwm awd dthievrsegnment
~i as the tine neasure paraneter. Fornula 3: a-L F ~t~ Na By cal culating
the troubl eapententagestiictien i ndiivl dv@yin§ 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 tomake an administrationplan. Numeral 107 designates
ariskcalculating functionunit for calculating therisk levels
for each of the investment items on the basis of correlations

between the investment level and a risk percentage corresponds
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facilities for every period ( e. g. , nonths ) in the admnistration

pl anning terns, the risk cost is calculated fromthe cal cul ated trouble
percentages and the costs for repairing/replacing the parts at the tine of
a trouble. By thus providing the risk percentage cal culating 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 investnent itemwhile inproving the precision in the

adm ni stratjgn, | t ' 1 ows. one .exanpl e of system
constructi%%go%gt%%%%%ﬁfé‘gggf &@%navleﬁtq%;réﬂ%lr?rﬁtggs , Oﬁh%rpé‘%éil%%
designates_a constraint checking function unit. The actions of Epnbodi nent 6
wi Tl be deBRRFBAGR | The G PLSRYRS It the adBinistrationphan nade w,
Formula 5: |'<~~Im<|I" Formula 6: R S~~Rm<R' Here in Formula 4: Im
designatestﬁﬁ PRUEBYHRefPliRiPRecahculating 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 101ACP 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
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itemmfor the termn; Rm arisk on the itemmfor the termn; 11 a | ower
limt ( or one constraining condition ) to the sumof the investnent; |I" an
upper limt (or one constraining condition ) to the sumof the investnent;
Rl a lower |imt ( or one constraining condition) to the sumof the risk; R
an upper limt (or one constraining condition) to the sumof the risk; N
the investnent item and T the plan term The optinum sol ution cal cul ati ng
function unit 1502 cal cul ates the value of the evaluation function f

accordi ng Formula.4 to search the optipum solution. The adm ni stration
pl anni ng mﬁgﬁSPSFl%§ﬁ5d+%%R?CEl%P% 63F|W+£rn%ec%ﬁ%{ﬁ%ﬁi?ﬁﬁ??%ﬁdI@P-a% ~ R
.- 0 ~ 1 and ., The adm nistration plan client confirns the
sum of thethﬁv BFnénFOOPetHéd?nGV@FHuaﬁaWn@ésﬁﬁéﬁV tWen¥eand -t he ri sks when
there is presented the adm nistration plan which has been nmade under the
condition of no Bbfist Baishowsl mEnssampdet & thei sdnhiedksdabyionhelan
constraint checking function unit 1503 according to Fornula 5 and Fornmula 6
whet her or inofutihrgoptientzeslolntentment dedelstend opeimized triakd ddeelsupper
limt of the sumof the investnent and the risk and the individual |ower

limts andwhhehiiOdhytd w3l t @Ryt imui 61at ibAeafcdine inyveehsenbnanid he
risk, i. a . , whether or not the current solution is against the

ConStraln|9960C"¥Hé'éHh o@nkﬁ%saégib%%kn%h%e§9@§t69'ﬂhémhd¥é§hﬂéﬁ%‘fdf i's
checked whether or not the distribution of the lower limt of

investment ¢ gk 108; ¢0§tal SilV&SEnV ikt 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 IAl and a risk sum RAl are assigned to a daily maintenance
level A (July andAugust) andadailymaintenance 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., IAl + IA2) and the risk sum RA (i.e., RAl + RA2)
are assigned to the entire facility A. The investment sum I3,
IAl and IA2 mean investment sum levels and the risk sum RA,
RAl 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
planningwork to be described in this embodiment, the individual

facilities to be inspected are lowered in their performances
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a bias, the optimzing cal culations are executed by the opti num sol ution
calculating function unit 1502 by adding the constraining condition on the
investnment or the risk in the direction to elimnate the bias. Fig. 16
shows one exanple of the processing flow of the case of acquiring the
optimum solution while elimnating the nei ghborhood sol ution agai nst the
constraining condition, if any. First of all in Fig. 16, the optinum
solution calculating unit sets the initial solution of the investnent for

the individual, itens (at Step 1601). xt, .the val ue of the _eval uation
funct i on' 1oY i dBRErIRraZIoas b e ?gF&ErF-éﬁ’eHa’(t%t”’SP@EOEéBQ?? e, the
constraining condition against the current solution is checked. |f against
the const r &R FRLEIRHNT itoe a PfBPY RA§SAABENtoOENRr@ReF UNSRATHifAe of
the current evaluation function(atStepl603). Wth this addition of the
penal ty, t@estqalti@riefiorealtifte pbest duspeictiion mbaghbog Wool isd wterstedo t hat
it is not a neighborhood solution candi date at the next nei ghborhood

sol uti on seithrgdanger dfextiska mwilghborihmodl sl utThoncobttfilver theneigks
solution is set ( at Step 1604). If the answer of next Step 1605 is yes,

i.e., a | ouwercaesehbiy thedfsotuthan the tiheeatalerad icembusshnet retdaten t han
the current solution is not present, the routine advances to next Step

1606, at WhhehqlidEi€uss eitidDIsiouad be oHERYUhESEadd yt BELOPEi8M S0IgL i on
fromthe outputting function unit 602. If the answer of Step 1605 i's no,

i.e., a lopemdigl gheahantt 33, tﬁ@ﬂfsikgge%ﬁems @;@r u@&@gmﬁmé}&ya' ue

than the current solution 1s present, e cont Y, e routine returns

to Step 16 . n i St eps 0 4 1

provi di ng ?ﬁea{(}%r%g% ﬁg’i %?spc%ga?l}(él%n%rosf 'un(%‘[ i Bﬁguﬁ?‘fé%g%%ﬁg&s ?é)‘;%ggés(l%ﬁtbﬁ to
make the administratio I under the_ various_cost copstraints .a to

confirnlthgf}ﬂ>lu8niz§gbf ?ﬁ% Ebﬁ%t?%fﬁ?ﬂ ag6ntitFEns gg'ﬁnﬁa%ﬂﬁﬁiﬁéqration
| an. Enbodj ment, .7 Fig. 17.sho one exanple of a system construction of

Enbodi ment tHe R il¥el RERRT 1 9h 18 1oHSEEd 19 EhaRLaRs LPFRSCldOn AT I,

eval uation formula managing function unit by investnment itens. In

Enbodi nentWerbi theedphoereFahlord Bhaiailoh v aFrctlenntad be ddissh

function f is cal cul ated
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
functionunit 106 inEmbodiment 1 of theinvention. It isassumed
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 all the
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to search the optimum solution with the following Formula 7. Fornmula 7: f =
~(WImx ~Imn) + ~ (Wmx ~ Rnn) Here in Fornmula 7: Im designhates an
investment in the itemmfor the termn; Rm the risk on the itemmfor the
termn; and Wm and Wm wei ght coefficients for adjusting the distribution
of the investnent and the risk by the individual investnent itens. The
actions of Enbodinent 7 will be described in the follow ng. The

adm ni stration planning works of the foregoing Enbodinent 1 are the

tim zi l ' i$h both the. Wm 33 d bei t 1. Th
i ni ot SEFORIPEARC O AT PRe EHELTh S AL B LAMA T RYCUT BRI 2P T he
risk for eacg i nvestrent itemwhen there ggﬁpresented the adm nistration
pl an whi chVA44e8pt3nR F4¢ EREAdI e HReh the FiskdorehheaeRRBENG | sk

with that standard setting. For the entire optim zations, it is checked
whet her ort@smsa guefi Qadmuliahasst mekth hathbben imdddadn tsed utrvaast neht it em
havi ng a high i nportance and whether or not an investnent nore than
necessary hég,Beén2pmdhdé)onnt Fégi.négtment item having a | ow i nportance. |f

t he bal ance of the cost assignnent is not proper anong the investnent

itens, the optinilexhg caleukabiiamaryr cebarentedidy sddsicgrdt | fgoinhethe
coefficients Wem and Wm Fig. 18 shows an exanple of the evaluation

coef fici eniaspBytibHSLPreaMd Bifnghd Hadavalduatl eacivifuks dsyiagiihuted i on
unit by the investnent itens 1703 for the eval uation coefficient

managenent $p it Ng1SabliuRd off AherievAdb@t 8N skinGld iR HBd L 4o beidsed in

the opti mum sol ution research can be altered with the conveni ent neans

hereby Lo(gRKs hhg 0TV 1AY on pLen Lol Lokt d (el paccegl
Flg. 1o rohot arSo0nIas Rkt SE LR o ol MRST Ot LT SY PG UL i on
unit, and paneLalnb2474925L00aL8 AD PAMASHALL PN QAN XA S e
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
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retrieving function unit. Fig. 20 shows one exanple of a construction of
the adm nistration plan exanple. The adm nistration plan exanple in Fig. 20
i s conposed of case nunbers, plan terns, investnent itenms 1 to N, risk
calculating formula kinds, an investnent assignment result and a risk
assignnment result. The actions of Enbodinment 8 will be described in the
follow ng. The adm nistration plan exanple retrieving function unit 1902
retrieves an adm nistration plan exanple by using the investnent item

inputted b he lient . and the planning termdaia as the retrieving
condi ti on,y%ér'ld 8?%2@% s %%&ur%éoﬁ efaafjlqugsﬁﬁlgm Fﬂﬁc%f‘aﬁ cPP&he . ER%e plan
client sel egés the adm ni stration plan simlar,to the current one fromthe
retrieval TSt ARy aine SRmehte Ragrs ofcbheetivrp tienfaead | f
necessary) of the investnent and the risk contained in the retrieval
result, astBfe Fhiki BCERRRITN. R AR i MAASOlUR | dihe etconw@ntgomailt
retrieves the nei ghborhood solutions of the initial solution sequentially
by using téddmimistmation mlaming werk mibtichl hasgl beeofdohe colthted past
retrievals, as shown in Fig. 5 to determ ne the optinum solution. By thus
provi di ng ¢Xpenitences] retensbyl 6o epaipieerehei astimhgistupation pbah.1902,
the validity of the adm nistration plan being nmade can be confirnmed by
conpari ng Embodimente2 past sinmlar exanples. Enbodinent 9 35 Fig. 21
shows one exanple of a system construction of Enbodi nent 9 of the
Invention. In Fighg2ls W%n@lgiaﬂﬁ%gaét 8S sga teHl RidhbitRachYBGL iggn unit
for outputting searching history display information, and nuneral 2102
desi gnat esefS@AREMN N dY W ¥ntRhkaeh.NOThUREL] of, Yilider fid 6037 gRaAVS one

exanpl e of a relation between a retrieva r ahd eval uation ‘val ue. Fig.

22 is a gr r ' vad . val.uat i unct i .obt ai ned
in each pr%g&;s@(%fffi%oﬁ%Salnora%n;bg}ﬁle%f‘fuo :égl ug{b{’ogglt ﬁglg p\‘/l\n%t% H'?lt he
retrieval punber by t.rkg ti.me %t]he evakuat'ion val ue i s obtained. The actions
of Embodi MRS GO 140 He 338 8 PHBEAF AR LR L rHF o oS MRNAHAY, FUREE 6 ¢ he

i nvestnent ifem nunber and the planning period increase, the calculations
required fHRLEhef SPRETEHTSLY ut iTg‘r? MRS AP ufia 1% @ade difxt &0t #7
solution rises _in the manner of an_exponential function. It is, therefore,
difficult 3%% ¥R piGhheto tBhezareh e feecgohby nBlbedimephtierns within
the time period of receiving the service provision, and the naking of the
adm ni stration Pl ot iceguedt Enbbyigentng whbl riee rdesct ihadripyr ugangpper
limt. The diagramof Fig. 22 of the relations between the retrieval nunber
and t he evehelatnspectalare wsius afhe poweer pilentsasuati examgile he Ise&hehes by
presenting the eval uation val ue decreasi ng behaviors to the plan client

wi th the gimgect pprwverkatobhhempdwesx phbhe, heskkeivnaronic&l sthrustprevi di ng
t he searching history collecting 36 function unit 2102, it is possible to
execut e t hef 3@ alimdhikbeaepbnnpihas dsieorlebbdcs eqthbyt M1y rErdue thiem t ed
time period and to confirmthe validity of the solution obtained.

Enbodi mentydfleihdst 422088 ORE ATBbe rekpandy flyehhs B IMcFaen 10k
Enbodi ment E?Li(g))eof the invention. In Fig. 23,p nuneral 2303 desi ghat esyan

out puttingf %%Lgapgnﬁpittmfo%r YR 1@vR1CPAYEL A 8N @ aRtduarhay

i nformation, and nuneral 23(?4 desi gnates an optinmum sol uti on nmanagi ng
function i Ve {4 A0 : j 0 qxi[,a]r@

correl ati (L;{lgsf%‘%t%\#eéna g#?hs'#%grsc{ir??la%%%zl?%qg%sdpq%elr I rr%“t%l ?Egtﬁzﬁgﬁrs,

i nvest ment [ imt af t risk_per I Lg. 24 is
t he maxi rrutrﬁgj1 ?ﬁ%ﬁl‘%%ef@"n%g%%gg’[f %ggeﬁéﬁtp&%ﬁ:sbbéé%éh pﬁlﬁl@%??[ren‘e’h? Vllé% gm for
the planning termin the.relation diagram.,of Fig.. 4 between_the i.nvestnent
and the ri%%’%‘é?%%m{%%e%hﬁesé’&g%‘ﬁs f %%di V]ﬂ%la\‘/%il aﬁgeagé‘gre?{bed in
the follow ng, The optimum sol ution %al cul atipg, function, unit 106 nmakes
such an asRIYPRFATLDHIARGRMRRT P t Wit BRIV RLnPAT SRR ent age
designated within the investnent term nmay not be exceeded. An exegution
control ling fundi®on’ ghpwszgobesarahigal ghxurtmreickapadpeniageasion
determ ned notch width (of 1.0 or 0.1) and optim zes the adm nistration

pl an usi ngpladreinEgiboddmeatt 2gé the imeerbher r aithiagrrenddmioastrpgion
outputting function unit 2303 outputs the information data in which the
transiti orpldn ifethemmpfert Hayiervebabwenthamhkting riesklaadef theedrire
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constrai ning 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 diagramdisplay information ( of Fig . 24 ) , the result of the
adm nistration plan nmade under a plurality of conditions can be presented
to grasp the tendency of the effect-to-cost intuitively. Enbodi nent 11 Fig.
25 shows one exanple of a system construction of Enbodi ment 11 of the

i nvention. In.Fi.g. 2?:. nuneral 2 Olrhdﬁii gnat es adm ni stration plan data;
nuneral 2583M-PdRLEAEL8Rt ggéndé’t Lhainefhfe28p3eq U4 PISAEFe S ey
function unit; nuneral 2504 a data acquiring function unit; nunmeral 2505 a
data provi BPEGiPGAct iRoH-LERSt :OHUABREFaSEE 4M owhe nBlaata nEhEgaRaT
system nuneral 2507 a data storing function unit; numeral 2508 a cost
managenent adpénéstratdonupbanlcs0spending |t tdes flowairc Laper ngf fahmt i on
unit. The actions of Enbodinment 11 will be described by using plant

i nspect i onuppbarnadgindsksatsonnpeaanps ethdheeswbt nd St tlae iapt i isret ingn syst em
according to the invention uses the risk percentage probability data in the
ri sk cal cuvatichnisas lbecor drect et g @he tbetsefdnllinsigertdbnishénd risks
admnistration plan, it is necessary to inprove the precision of the risk

percent ageapr op@di Isylat ettdtcdc Thevensi nef dand mMnaee ekl SyiiRfe-4h0fed n 38
Enbodi ment 11 collects sanple data for the risk percentage in the data

storing fuBghiigRenis!i2502podbE vd EheRAICAIADE W SbaLY cdRIA UGS,

deterioratlgns or trou uring t perations of the plant a

cont i nuous Aol gt SO t dat ecessar y..for. i

per cent agegélﬁ‘égtl ﬁgrégggflsﬁg%}li’ rrp%lg%ﬁeﬁseag‘ee%éﬁtnﬁgneo? Te %esoél‘gesrgrf

repl acenents and repairs of troubled rts i.s sequentially added to the
ok per contana” e chySsihent S1B i EReaKs M LRI | batehde el
collects the risk percentage history data stored in the online data
nmanagement to%‘%%ﬁfOESF‘PBHP-gaﬁfiﬁn%&fi Y19s pedddt ShethdasqH RIpRRS
managi ng function unit 2503 whether or not a risk concerned with an

i nvest ment 2FPeRMELELEE - managed by the adninistration plan managi ng systemis
occurring. In case the risk occurs, the risk percentage is calcul ated
again, and the rF&fi-p@riemhays dathr X599S e 1@l thahdianaeatiigal
percentage data are updated in the procedure thus far described, it is
checked bysthuctiare mpdagéngufiagthfjofuncitofOdinin EvieediEmenr hatf tiies pl an
has to be updated on the adm nistration plan data 2501 nade with reference
to the updahedntisk.pereenitagerdatanel mftasket he erpdahdchl Mstfudthare i sk
percentage data is contained in the planning term the admnistration plan
i s cal cul ahedlaggagn fyndtsidiy uhetri6k3 persgeatiagedateg uphéat edbpdiedst t he
data providing function unit 2505 provides the cost managenent system 2508
with the 39dmihh¥eshiesh phighid sooRiaiMedt Ant BReaght Pést radjen @@n
acquired by the re-calculations. In the cost nmanagenent system the given

total COStSi:ép%@@)fOrNé%?d,C‘HI’@ﬂé"Qﬂeh%e%O?a% 8tepngloyi dudd iidvRBcrhd he
detail ed cost "cal culating function unit 2509. For exanple, the plant

i nspecti ngi%@ﬁ“%@%ﬁﬁ%&%‘ﬂ?&&?ﬁr whigh ﬂé%b%é‘@d $n"ie @ﬁg?%rﬁ:ut he

i nspecting wo e Inspectron cost Is given S

providing ggﬁlgﬁg%rggﬁghfﬁfa%f urf\f:é[}ét(),ntﬂ%i Ep%%’lﬂm solution calculating

function unit executes the optimization of the administration
planof thecurrent layer (at Step 803). Next, theoptimization
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 all layers is selected (or

yes) at next Step 805, the routine advances to next Step 806,
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and the data providing function unit 2505, which are associated with the
dat a managenent system 2506 and the cost managenent system 2508, and the
data update nmanagi ng function unit 2503 for automatically discrimnating
the range of influences caused by the data change, the stored data can be
reflected at a proper timng on the risk percentage cal cul ations, and the
reliability of the entire system can be inproved as the data storage anount
i ncreases. Enbodi nent 12 One exanple of a system construction of Enbodi nent
12 of the inventiop is shown in Fig. 26. .I.n Fig. 26: nuneral 260l

desi gnat es 2% "feré]scin {gh? H@%ﬁ"“ﬂ% ﬁf%ﬁﬁbogm%%gﬁpgfzaﬁ&ggrlaﬁ oBEPSthat ket
prediction data; and nuneral 2603 adm nistration plan data. The )

adni ni st r afFeR Fh&n CLEPHE tiRde THRCERED] HRdHKt BOR -makEsthRecRhinbEation
investnments in the enterprise adm nistration, proper on the basis of the
rel ation toftailel LagRrs Wisingdt sayeotedr( o4no) durStep 862, phadrve agnteany, The
adm ni stration plan client 101A deci des whether or not the adm nistration
plan i s tothe adoptiee, reyuenal tat 5hgpt Be2adnidnadvraatesnaphan poeSeaped,
fromthe viewpoints of the investnent to each itemand the risk percentage
and the vi @opQi Boad @hd Besf.i nanci al accounts of the entire investnment. In
the viewpoints of the financial accounts, the itens relating to the cash

flow, such as thenpenassysn difhenbachbéd yment et sl Me i 8pRifiReESagAPENSE
or the business incone are the fundanental data for the result eval uations.

The busineggel Pg?gﬁéhﬁaﬁﬁﬂ, fHe gnéﬁ'slﬁl@h{ BQlht&%o%aizélgﬁ%té}gﬁ;f@n@@wn

predi cted the et tren as the growth I n nds or the

change in sgl i i % L Ses.q . El. 1S . e of
ho. mar ket UBEa e dheuied 6038 SheupdRh R LaDn By RAEELACHEICERLS The
busi ness incones, .whi ch, have been cal cul ated op.the basis. of _t redicted
val ues of SHPAUREIATEAKET SEATEYGRGIAD SHATREPE T UERh HnEr hioBhes

desi gnat es _t he husi_ness inconme, and nuneral 2702 designates the business
expense. THEOTE¥denilstrati on plan made by the optinum sol ution cal cul ating
function unit 106 contains all the investnents for the planning term The
resul t indERT&LAuIldt i ng function unit 2601 totalizes the investnent for
every unit period (e. g. , year or nonth) to execute the result

eval uations, and nakes bus% Aepdex value for the period fromthe
totalized investnen 711% ina Egsgum ness income and expense of the narket
prediction data. Fig. 28 shows one exanple of the business index val ues
prepared by the business index calculating function unit 2601. In Fig. 28:
nuneral 2801 desHemat ¢a FbemtilandttIn désRyfhtes(aRefinvasthehnhvestaent )
as one exanple of the result index value; numeral 2802 the investnent
totalized figemeachoyeartetier ®mn2803ikkeohusheebiSe® xpaase ther teanhnyear ;
and nuneral 2804 the business incone for each year. The R I . 0. ( Return
On I nvest myntand isvebtakened fuam tAgdf a | owpnanFatertha 81ni ftHdeuppstness

i nconme, the business expense and the investnent for a fiscal year t are
desi gnat ed sy i6lsN v tli oy 1%0-5&15)&%%&1(5}1, thESHPEd e @Ik iareBIhat §:
RI1.0=~ (CTNt) = CORENY 7M7) =t c=

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
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Thus, the business index cal culating function unit 2601 prepares the

busi ness i ndex of the planning termfromthe market prediction data 2602
and the adm nistration plan which is made by the optimum sol ution
calculating function unit 106. Therefore, the adm nistration plan made can
be evaluated not only fromthe viewoint of the investnent effect but also
inrelation to the various cash flows in the enterprise adm nistration,
thereby to provide an effect that the adm nistration plan can be nade in
flexible regponse, to, _the 4% changes in the enterprise result and the

nar ket . Enﬁ%ﬁ?ﬁéﬁ?rig?o?hB 8@stem constructi on of Enbodi ment 13 of the
invention is identical to that (of Fig. 1) of the foregoing Enbodi nent 1.
Fig. 29 shBRE&™Hhe €7me changes of the risk percentage of the case, in which
the investnent itemis conbined with two kinds of investnents, i. e. , the
investnment A ( e. g.oz‘tzm»gﬁi ning a relation to the rise of the risk
percentage for the c nuati1on of an investnent, and the investnent B (e.
g., - -) defining a relation to the fall of the risk percentage before and
after an investnent. The individual relations of the investnent A and the
investment B of fege 9 Rormdlea rd sk’paescghagesase dppet af Bt neditthe 30. In
Fig. 30, the investnment Ais defined in relation to the rise of the risk
percentageshm Etgth§05nyggeméﬁyestnent H_is defi ned !n relation to the fal
of the risk percentage in Fig. 30H In Fig. 30, the investnment A and the

i nvestnent B ar lassd faipe i o & b it e . evel 2
(medium and a F%I\Q/el 3 (ar?i g%@i?igﬁgg%ﬁgﬁﬁ?&h}nﬁmﬁgh 8?§rha%l?g)c?lalt%)}each

l evel int . r, ohi ol it e or

cal cul ati ng%@:ﬂ\/@ﬁgé@gbw%gﬂé%&x ?g}:ﬁkﬁﬁ% i’o#f%r T%f/{taﬁpg%’tﬁ%g%k{%s Jmsnt

| evel s. The . functions.and actions .of Enbodi nent. 13 wi |l _be .descr.i bed in the
ol Fowi ng. SIS FTEAeSoP BER o e JTLY I (N DL SOy )
uses the fo]l owi ng eval uati on 43 function f and searches the solution to
i v 1 RBSBU8I HETROROR oY GSRATBLE h @A IO b o PSR ES PRl . o
f ~~1Am™ + ~~IBm + ~ ~Rm Here in Formula 9 : | Aitm desi gnates the

i nvest ment SBrRRLERR TARAT Y FURHE AR AT, 6PBnhREBESPYNES Pt HRLISIE nent B
inthe itemmfor the termn; Rm the risk on the itemmfor the termn; N
the invest A@RLNiSBRAtHAA Olanke plan term Fig. 29 shows the change of the
ri sk percentage against the conbinations ( A1, IB3, A2, IB1, |IA3 and

| B2 ) of iEvksdipant 3

Fig. 9 shows one example of a system construction of
Embodiment 3 of theinvention. InFig. 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 inablockdiagram. Symbols inFig. 10designate
equipments (e.g., pumps, motorsorvalves) included inthesystem

of a large-sized facility. In Fig. 10: symbol P designates
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Due to the difference anong i nvestnent |evels of the investnment A, the
rises of the risk percentage are different for the individual ternms tl-t2,
t2-t3 and t3-t4 . Due to the difference anong investnent |evels of the

i nvestment B, noreover, the falls of the risk percentage are difference for
the tinmes t2, t3 and t4. The sumof the investnments is the total of the
expenses | Al, A2 and | A3 invested continuously for the terns tl-tl1, t2-t3
and t3-t4 and the expenses IB3 1Bl and IB2 invested at the tinmes t2 , t3
and t4 and is calcul ated by the follow ng Fornmula 10. Fornula 10:

| nvest ment PYHRSS Islﬂ‘gf? (’(12a fotar B@QSVNQO% Vtgaivgs. [Imttensazll te4-t3)
+ 1B2 44 The risk cal culating function unit 107 (of Fig. 1) cal cul ates
the risk R4 i &2l $k pefcdpsagaare thef srouhdet percantagasi afl tbace
Re(t) at the risk tinme by the following Formula 11. Fornmula 11: Rm = Rr(t}
x Re(t). ThedinfildwexiceqRépfientk ,oWvhiibb arskcalkcwkaeed|dy udihfewenbull
dependi ng upon the occurring tine, although it is treated as a constant no

mat t er whatd its el oft iidie fuinatriiong drefthd A sriiss b fricglet opeedtial. pbpible case
of the power plant, for exanple, the risk is calculated by using the power

of electri @gftyhdlianneddahl e itgnE@ntf. t ﬁ‘he%ﬁskk?é@ééﬁ@&@@ofaﬁlé Eﬁtﬁ.ték

I nfl uence. Thus, the investnent is conposed of the inveStnent ( i. ,
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. 1In 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 influencesof the individual investment items (at Step1103).
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 all 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 1105 that all layers are optimized, on the contrary,

the routine returns to Step 1102 and advances again to Steps

1103, 1104 and 1105.
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the investnent A), defining the relation to the rise of the risk percentage
for the continuation of the investnent, and the investnent (i.e., the

i nvestment B} defining a relation to the fall of the risk percentage before
and after the investnment, and the optim zing function cal cul ates the

conmbi nation of the investnent to mnimze the sumof the total investnent
and the total risk for the planning term fromthose two ki nds of

i nvest ment conbi nation. Therefore, the rising and falling patterns of the

ri sk percentage gan be.evaluated in_yvarjous conbpnations of investnents.
Enbodi ment 14 Th %f/%féﬁ?ﬂ%étﬁﬁ%tcr% St SERBRRI RBENE 4T ETX (RRFSSRIARS on 45
Is identical to that (of Fig. 15 ) of the foregoi ng Enbodi ment 6 . The
functions 8RB SfAT ' LEPTERRRS didRsTmost haVerRt desadmpadstrat henRiabwi ng.

The constraint_checking function unit 1503 (of Fig. 15 ) calculates the
constrai ntBrehleme G pdivideplatnyestmenkeritems congatined hnddterent ,
the upper Iimt to the investnent and suns gl and g2 of the current

i nvest nent afimdmisheatabhopd &y Rorbilem dif? tired LBoermos t13ay&he theatisdn unit
1503 further calculates the constraints on the risk, such as the | ower

limt to tperteskagéhm bppeed fot theoridiecailekland ohedt gReaditk-gbevafl t he
current risk fromthe follow ng Fornula 14 and Fornmula 15. Fornmula 12: | 1

~ ~' Im FeppekaldgergeFerrih§nto th@ &errehe ldyer is calculated on
thebasisof arisk percentagedesignated. Forthecalculations
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
isdetermined by the relation betweenapluralityof 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
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g3 =Rl -~~ B.mM Formula 15: Ru In Fornulas 12 to 15: |1 designates the | ower
limt to 46 the investnent; Imm the investnent in the itemmfor the term
n, Nthe investnent item T the plan term | the upper limt to the
investment; RL the lower limt to the risk; Rm the investnent in the item
mfor the termn; and R the upper limt to the risk. In the case of g1, g2,
g3 and g4 s 0, the constraining conditions are satisfied so that the
expense agai nst the constraint is not added. In the case of gl, g2, g3 and

are the expbied S ERaTRE LEHCIPERR SETBRALIERE SRIGHIMBo (1 o1 s ©
searched b nthe folhomégg F%rnula 16 usjing the follow ng eval uation
function fINF3r AGRRNEE: dsplay SCrgepmay ~igteracyivedy| defdpinga the N
designates the investnent item T the plan term Im the investnent in the
i tem m f oraXFRNGRPAES MRhCPRBEFLdRNOREL pkiPR@Mrther graphieehamentind G a
standard val ue for the expense for the violation against each constraining
condi ti on. inficavihgdlieeusatisasynbel toallycientthshenskhBastpes e 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

administrationplanclient, the calculations of theentire risk

percentages are executed by using the calculation procedure

of Fig. 11 in the Embodiment 3.

Even in the caseof 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. 1In 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 percentagedistributionof a facility is employed

in the calculation of the risk percentage.
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sum of the differences is obtained fromthe Iimt values calculated in gl
g2, g3 and g4. Thus, the optim zing function cal cul ates the expense for the
vi ol ati on against the constraint on the basis of the difference fromthe
upper limt or the lower limt determ ned 47 in the constraint, in case
the constraint on the investnent or the constraint on the risk is not
sufficed. In case the total nunber of conbinations of the investnents to be
handl ed in the adm nistration plan and the constrai ning conditions
increase, therefore, the optimumsolution can be efficient|y searched. Even
in the case of t 'sé%reﬁ'}%‘%ogpecﬁxa\}‘%}reaﬁfrﬁl%%EPFEPﬁPrﬁ EbRlibdisdesy
noreover, the superiority of the conbination of the individual investnents
can be jud@@aafr&m%sla%#ﬁépéw@wafﬁ@%mQ@f taeiliby aumderst, t he
constraint. Enbodi ment 15 The system construction of Enbodi nent 15 of the

i nventi on facidewy ikiaids o perdodsot ikilgr igksoind helflocegyoitegnEaisudiessnt 1.
The functions and actions of Enbodinent 15 will be described in the

fol | owi ng. THéer gkt imshoayl otfi ahecabhmel Aachfitynkcindnisinidt rliEd2d flrom at es
an optimum sol ution by setting the conbination of investnments to be

eval uat ed ehefiisk Hioroityaghitay hhe €RbCohnll@bsve afraquénty icH raelket i on,
and by repeating the selections of the solution having the m ni num

eval uationj § upghicana®kdF@yuhaihg femen pheieasbitati oghe ofidihe as a

nei ghbor hood sol utions ) which hads changed a portion of the current

conbinatiqglggs%gfbégfgﬁﬁgggﬁggfg cal cul ati ng procedure shown in Fig. 5.
c

Fig. 31 shows the anges in a solution 3101, which is selected in the

course of soluti eakrch pt, i SQ i O i

Function unit 180 ot SorReabaphib s ShE fhens F FheoBgfRod i g3
~ ~and designpate Solution |, .Solutio . Salution 3, Solution 4, Solution
5, Sol uti ORIBILSCIUR ARFARAY 41 GERGH 18 Cerotptt ThBISE LA S PREMBEDL - Lo
Solution 3 03, the searches proceed jn the direction (V1 > V2 > V3 ) for
the eval uatPdmReiiPdEdldathe Beiki@insh the-cyrulaklivaskeqyengy shexebhat t er
solution than the current evaluation V3 is not present in the nei ghborhood,
so that theo sekrEnesedANRRDERX LBRE P FOEAULR -t hElgeddethaws pne g¥adpdituat i on
is used as the standard for selecting a next solution. In the taboo

sear chi ng het Wbdcpr eposabupx imat@ ofencthonod®d -2 slirgan eguahisena isol ution
does not have a better evaluation than that of the current solution, the
sear ch candéeecmmeéediiadthy ceeleeofimyad veod fitfign havi Mhes gpoadcedalrest | on
fromthe nei ghborhood. In the taboo searching nethod, the attributes (or
vari abl es ghapgpdatadortEvialy HDag AT £ ophkdngd tgecd heu avetretorirklanyonf rom
one solution to another during the searches, are stored in a taboo list for

a predet ergpoediPpsnegl. tdheepolyt Faaitlathekiad, novedaks daketmbaedeby
checking the information registered in the taboo |ist and the eval uati on,

so that thgi PPeNomeen, fdscfiahtopt BEEW $8c6a4YES rBe1bGBethkl ReSbafi 1t he
novenent of solutions by the operations of the sane variable, can be

prevent ed. ; i i ( IdHd |4t (@
Sol ution Sdg%eﬂl&hlg?b&&%urnﬁljé&gbn%ﬁ %ﬁﬁﬁ?masﬁgﬁég na{ec'ﬁail 5319’35 1N F(@)

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

B as the time measure parameter.

Formula 3:

By calculating the trouble percentages of the individual
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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

t he 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

regi stered contents of the taboo list. In the novenent from Solution 6 to
Solution 7 0, too, the next solution is selected by changi ng the val ue of
the variable other than Y. During the searches, the novenent to a next

solution (g.0.,.the novenent from Solution 3 ~3 tp Splutiqn.,2 2~ ) is

i bi t ed T ERAHLTHE OF (Y SFAESRAGS (P egr s MARNS Itk FECAABIB EEEALIPR case a
solution to nove next from Solution 3 ~3 is selected, therefore, Solution 2
~ is not RIINAERD EGERSITLhe F1EKAUWE i érFi*Jsc‘%ﬁFlGdtfé?toﬂ\e?h%(faéSHﬁ&Fieﬁg
Solution 2 ~2 and Solution 4 , but Solution 4 having a next better

eval uat i ortIRHb IR Panafiages andimeerd® Py sepabr bey/ mrkAcing the

optim zing function is provided with the function to cal culate the

conbi nati garfios atethevesheenf a hatowbhém zes the total expense by using
the taboo searching nethod. Even in case the sum of conbi nations for
investnents to Iyt thakkedprovidenqdrihd sktigki opeptantager eadeslawing
exponentially that all the conbinations cannot be evaluated within a

desi gnat edrpedt Deln drved efdiee rikRepspababagangdgt §0P4RIPY RE tohatgerhiigat i on
havi ng a good evaluation ( or a snmall total expense ) can be evaluated in a

concent r at&gd TANAYe pAQis YEAThA SEAAIMER |58 thatARnadm AiStARIRsR! anni ng

system for nmaking an admnistration plan by a conputer, the adm nistration
pl anni ng e .S D@L.an i f i tQ.i I Qg term
nd I ur al e e Renr£Y 1 Sagk” BeRCRUTRAE, AR (P By 30t Bl SRR, The
investment.itens for the planning t.er a. risk .calcul at.ing functi to

cal cul ate W‘é?(sﬁ%%ré’fs *%?Iﬁ)eé”g}%]oefg twﬁ%‘(x& Memte | tpeWﬁsClc?nl%} et as?geof a
correlation between the investnent |evel to each of the investnent itens
and a ri sliCHRIREREEYRILBrPE_Ponds to its investment |evel : an optinizing
function to make the adm nistration plan including an optim zed invest nent
| evel s andEBRPHHRERT z28d ri sk | evel s by optimzing and adjusting the

di stribution of the investment |evels to the investnment itens and the risk
| evel s cal cul at by Kunishawsslensalex@mplinPf vhGisdien SonshEugitamni A ter m
and an outputting function to output the optim zed investnent |evel and the
opti m zed Emiskdimert fHorofeddie oinvémtionest FantFigenkS pnnuherdhsilS03f t he
adm nistration plan made by the optim zing function. 2. The adm nistration
pl anni ng syess ey acen ralicogsttaraG@ndi ohéckwher faincedoh ohit he Thevesthiens itens
is divided into an upper hierarchy and a | ower hierarchy, and the

optim zi ngpf unEbodIMeRKes whEL askn destr dbeaninl aheh@wl bgwangupper

adm ni stration 51 pl an incl udi ng upper optim zed investnent |evels and
upper optipaZRersai 8K | evel s corresponds to each upper hierarchies and a

| ower adm nistration plan including |ower optimzed investnent |evels and

| ower optimzed risk | evels corresponds to each | ower hierarchies, and
wherei n the upper admgiﬁtrﬁmti o) IR2e i s used as constraining conditions in
the optim zing functi or mak the |l ower admnistration plan. 3. The
adm ni stration planning systemaccording to Caim1, wherein each of the
investnentFé%ﬁafai§,divided into an upper hierarchy and a | ower hierarchy,
and wherein e risk percentage in each of the upper hierarchies is

cal cul ated by using the risk percentage in its |ower hierarchies. 4. The
adm ni stration plapmi %ﬁ;gqxaccording to Caim3, wherein the
construction of the=ﬁ;g§f Ierarchy and the | ower hierarchy to each of the
investnment itens is forned as a bl ock di agram and outputted by the

out putting function.
Formula 6:

R’éZZRmnéR‘

Here in Formula 4: Imn designates an investment in the
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5. The adm ni stration planning systemaccording to Claim1, wherein the

i ndi vidual data of the past investnent |evel and the risk percentage
corresponds to each investnment itens are inputted by the inputting
function, and wherein the correlation between the past investnent |evel and
the past risk percentage is calculated by a statistical nmethod. 6. The

adm ni stration planning systemaccording to Caim1l, wherein the
distribution of the investnment |evels and the risk | evel s is optimzed and

oneof thel FRIaR He TRt afty e 3 R BooPuslsfRAh Fip) e Tert ™"

admnistratiq nni ng .s sten1accord| iml, mhereln t he
admi ni st r atf ollr} g ﬁ‘ﬁw?g Sﬁrm%Pﬁlﬁc?rf‘%t%ﬁ‘“FJe%%tC%tdfo”t &0 hRe Stent

l evel s and the risk |evels for_each of the investnent itens, and by

opti mi zi ngPan8hEdjiGeSTPate i 'stAn BIRPRR diMihe (P NGNS BAIEIRGd t he
risk levels by the deS|gnated wei ghting. 8. The adnlnlstratlon pl anni ng
syst em accePBdiblen) Gaithe sumpeththeconpes shaata Redr Levergl inket(h to
retrieve a past administration plan exanple simlar to the designated
conbi nat i opnefcartst iaiveistgrenndiitérs )ahd tthee spinamfiitite résky Rihen eippdrhe
admnistration plan is nade by bringing the distribution between the

i nvest nent 1imyel cornthd bensitsls indwnel sonllithienpatd wtkristimSbEat hen ke
exanple into an initial state and by optim zing and adj usting the

conbi nati on ehet hgvasehehbuiten; bghweenthBepiayeskeynt |evels and the risk
levels fromthe initial state. 9. The admi nistration pl anni ng system

according to O apge lopWhRbal Bdih& ioH Cé’el ﬁi‘QtPﬂQC?gHE‘ELBHr u%&tt' Wbszdzﬁg the

di stribution between sald I nvest ment s and Said risk | evels by the

optim zing, 5?881%985' SnQUL AL L ege by & h&lm%éﬂl ”ﬂiﬁé'@mﬁéd 9. acjc%r iy

admi ni stration planni ng system accor di ng t er el

correlatio d..53 vel r amred
and out put FedCHA Eﬁtssu R brb S A edhn LR R S o
system accordin ai m_| fur her ¢ S ) funct acqui re data
al & prodeb mﬁ@ﬁwsoaff%ﬁ e LR R T P P LEEFPRS S | cast
the data of t he rlslk percentage; a function to extract the adm nistration
pl an, whi ch' i R'b& Ce- dal suPaead RiutofRdtically in case the risk

per cent age o ) ) )
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
andtherisk, i.e., whether or not thecurrent solutionisagainst
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
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data are altered; a function to execute the making of the optinum

adm ni stration plan on the basis of the value of the risk percentage data
altered with respect to the extracted adm nistration plan; and a function
to provide a detail ed cost managenent system for cal culating the investnent
costs when a total expense is given, with automatically altered data in
case the investnent obtained as the optimum solution of the adm nistration
plan is altered. 12. The adm nistration planning systemaccording to Caim

, furth i 5 rasul t | cul ating. funct | .Gul
o 0 SR BB S LSBT TR L e ©
Bnd the | nLURLHR 1SS Lo SR TH T r 4ion BPAR ne YA S m 2i ng

function. 54 13, The adm ni stration planning systemaccording to Caiml1,
wherein a FPRSELRADERT nePRALBYRN OBt A hyves kel i h the tHek ilge tdfe t he
ri sk percentage for the continuation of each of investnents, and a second
i nvest mentdlegetsofetd nehgmanateathenbiasthe fall of the risk percentage
before and after each of investnents are inputted to each of investnent
itens, and wher ef'igt Heé spbiwsi 2nrgekample @f ithd pdeseasfingcflowm dbH thal cul at e
optim zed conbination levels to mnimze the sumof the investnent sum and
the risk scaséosf taeeruilrany e epmimuosblieicn nh NBé i elnisniofat gy fohrest
investment |evel and the second investnment |evel. 14. The adm nistration
pl anni ng sysi gAbaLES6Ei K 10idA AigBinst the constraining condition, if
any. Firstof all inFig. 16, the optimum solution calculating
unit sets the initial solution of the investment for the
individual items (at Step 1601). Next, the wvalue 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 (at Step 1603). Withthis addition
of thepenalty, theevaluationvalue 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
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6, wherein said optimzing function includes a function to calculate an
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andW2mbeingset at 1. The administrationplanclient 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 Wilm 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, thesettingof theevaluation function
formulatobeused intheoptimumsolutionresearchcanbealtered
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 1902 designates an administration plan example
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Y ()constructlon 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 termdata as the retrievingcondition, and presents
theretrieval result totheplanclient. Theplanclientselects
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 wvalidity of the
administration plan being made can be confirmed by comparing
it with the past similar examples.

Embodiment 9
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Embodiment 9 of the invention. 1In Fig. 21, numeral 2101
designates anoutputting functionunit 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 isagraphexpressingthevalueof 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 inthemanner of anexponential function. Itis, therefore,
difficult for the planner to search all the combinatorial
patterns within the time period of receiving the service
provision, andthemakingof theadministrationplan 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
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the optimum solutionefficiently 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. 1In 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. Theoptimumsolutioncalculating functionunit 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
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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 thecorrelationdiagramdisplay information (of Fig.
24), theresultof theadministrationplanmadeunder 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
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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 troubledparts 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,
theriskpercentage is calculated again, and the risk percentage
data 2502 are updated.

When therisk 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
administrationplandata 2501 madewith 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
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acquired by there-calculations. Inthecostmanagement 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 afe associated
with the data management system 2506 and the cost management
system 2508, and the data update managing function unit 2503
for automaticallydiscriminating the rangeof 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 2601
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
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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 itemand therisk 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 thedata 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. AgraphiccurveinFig. 27 indicates thebusiness 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 all 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 indexvalue fortheperiod fromthetotalized investment
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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
followingFormula8, if thebusiness income, thebusiness expense
and the investment for a fiscal year t aredesignated by C_IN(t),
C_OUT(t) and I(t), respectively.

Formula 8:

R.ILO = g (C_IN(t)—C_OUT(t)) 2 I (t)

t=1 t =1

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
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changes  in the enterprise result and the market.

Embodiment 13:

The systemconstruction 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 investmentA (e.g., - ~) defining
arelationtotheriseoftheriskpercentage for thecontinuation
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
B is defined in relation to the fall of the risk percentage
in Fig. 30B. 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
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function f and searches the solution tominimize the evaluation
function f with the following Formula 9.

Formula 9:

f=;ZIAmu+;;Ian+ ;ZRM

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 (IAl, 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 t1-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
IAl, IA2 and IA3 invested continuously for the terms tl-t2,
t2-t3 and t3-t4 and the expenses IB3, IBl and IB2 invested at
the times t2, t3 and t4 and is calculated by the following Formula
10.
Formula 10:

Investment Sum = IAl x (t2-tl) + IB3 + IA2 x (t3-t2) +

IBl + IA3 x (t4-t3) + IB2
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he risk ca culatlng functlon 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
tothefall of therisk percentagebeforeandafter 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
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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

Formula

Formula

Formula

12:

gl =Il—;z Imn

13:

g2 =§§;Imn -4

14:

g3 =RI—ZJZ Rmn

15:

g4 =§2Rmn ~-R"

In Formulas 12 to 15: I' designates the lower limit to
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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; R' 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 gl, g2, g3 and g4 = 0, the constraining
conditions are satisfied so that the expense against the
constraint is not added. In the case of gl, g2, g3 and g4 >
0, the calculated results of the foregoing Formulas gl, 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:

f= ;Z mnt ;Z Bt 3V Cixgi?

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 fortheexpense fortheviolationagainst eachconstraining
condition. Thisvalueisusedasthecoefficientwhenthesquare
sum of the differences is obtained from the limit values
calculated in gl, 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
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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 15will 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
functionof Formulal, fromthe combination (of the neighborhood
solutions) whichhaschangedaportionofthecurrentcombination
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
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In Fig. 31, @, ®, ®, @, ®, ®, @ and ® designate Solution
1, Solution 2, Solution 3, Solution 4, Solution 5, Solution
6, Solution 7 and Solution 8, respectively. In Solution 1 @
to Solution 3 @), the searches proceed in the direction (V1
> V2 > V3) for the evaluations to decrease. Solution 3 @ is
the case, inwhich 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 incase 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 incombination) accompanying themovement,
if any, from one solution to another during the searches, are
stored in a taboo list for a predetermined period. Thesolution
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, ¥, 2) of an initial solution

to Solution 3 @ in Fig. 31, the combination, as obtained by
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the taboo list. In the change from Solution 3 @ to Solution
4 @, the next solution is selected by changing the value of
the variable other than Z on thebasis of the registered contents
of thetaboolist. Inthemovement fromSolutioné6® tosSolution
7 @, too, the next solution is selected by changing the value
of thevariableother than¥. During the searches, themovement
to a next solution (e.g., the movement from Solution 3 @ to
Solution 2 @) is inhibited by changing the variables registered
in the taboo list. Incase asolution tomove next fromSolution
3 @ is selected, therefore, Solution 2 @ is not selected even
if its evaluation is found better by comparing Solution 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 searchingmethod.
Even incasethesumof combinations for investments tobe treated
in the administration plan increases so exponentially that all
the combinations cannot be evaluatedwithinadesignatedperiod,
therefore, the search range containing the combination having
a good evaluation (or a small total expense) can be evaluated

in a concentrated manner.
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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;
arisk calculating function to calculate risk levels for
eachof the investment items onthebasis of acorrelationbetween
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
anoutputting function tooutput theoptimized 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
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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 tomake the administration
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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
distributionbetween said investment levels and saidrisklevels
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
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risk level is diagrammed and outputted by the outputting
function.
11. The administration planning system according to Claim
1, 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.
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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.
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