; GHI JKLMNe3e**zz{\ Vp" 6XT+cl CENTRALI SED STOCHASTI C SI MULATI ON PROCESS
Technical Field The invention relates to the technical field of "Industri al
Ri sk Managenent" and nore specifically to: - Statistic/probabilistic

predi ction processes of the probability |aw on statistic distribution of 5
variations that indicate future behavi?ur and optim sation of productivity
paranmeters for a nunber of renote |ocal industrial systenms subjected to a
comon gl obal environnent, both random and evolutionary in nature. 10 -

Si mul ati on processes, i.e. which use a predeterm ned sanpling of probable
future scenarios of environnent state variables. The invention relates
specifically to the follow ng cases: 15 - Were a vast nunber of
decentralised industrial sites have an unpredictabl e behaviour given that

eVl i onary |1 nat re” (i ch ve my, 1 the major iy J{BARGAINI
34

characterise as a risk environnment). 2 - Wiere this randqpy,

evol utionary environnment is currently quantifiable, i.e. that i1t nmay be,
overall, described nunerically through state variabl es 1
industrial sites (as defined below). 5 These state varﬁ@@ﬂﬂ@@ﬂﬂ&“@&tually:
- Either, common to all industrial sites. - O, when t ecific

to an industrial site, "quasi common" given that their beh&®r is
governed by conplex relations with other state 10 vari abl es of the nodel
(not specific to said site), in such a way that their probability | aw may
not be anal ysed i ndependently fromthat of other state variables common or
specific to other sites. Subse%uently, and notably in the description and
15 the cl ai ns t hat CENTRAKT SERe STOCHASEIEMSTMILATE OWaPRaiESs' shal | be
referred to (by extension) as all state variables of either one of the two
types descri bed above. Subsequently, the terns random environnent and ri sk
envi ronnment shall al so be used 20 interchangeably. According to the

i nvention, an kndus ral aite is understood to be any location with human

activity mhgﬁﬁ—gﬁgigbkégl—is the production of added value (production

flow), that is GXHée$ﬂﬁéd¥ﬂaﬂﬂk¥leeéanfe€ﬂéyt'%h§§c%§rﬁg'9%6a% ed val ue,
00 , O

whether it be within the nanufacturing, energy, proce &5 nance,
transport, plBfpetréaltRisksManagemenbtit andaherendpsttfesaapngst ot hers.

Subsequently, as_a |d A | e .for the 30.invention and an
analygis ofythe prg&%%&gqgﬁﬂéyéﬁgng%%%H?' FYLIRIRFOEBSERE PiEnanci al

i ndustry. Ithés pr8bability law on statistic distribution of

5 variations that indicate future behaviour  and
optimisation of productivity parameters for a number of
remote local industrial systems subjected to a common
global environment, both random and evolutionary in
nature.

10 - Simulation processes, i.e. which use a
predetermined sampling of probable future scenarios of

environment state variables.

The invention relates specifically to the
following cases:

15 - Where a vast number of decentralised industrial
sites have an unpredictable behaviour given that they
are subjected to a common global environment, both
random and evolutionary in nature (which we may, in the

majority of cases, characterise as a risk environment) .



within this fiel'd that the application of probabilistic prediction
processes for random behaviour is nore comonly used given that it is
governed by regul ation constraints ("CAD' directives of the Council of 5
Eur opean Communities, "Basle Committee" recommendations, "G oup of 30"
recommendati ons). However, |essons takere fromthis invention may be applied
within nearly every industrial field. By using the financial field as an
exanpl e, we understand 10 quantifiable risk (random environnment) to be

mar ket, credit, counterparty, liquidity risks anongst others. In contracts,

non-quantifiabl e Li s PRy I |, fraud or i,a related risks. The

i nvention rel ates speci |chf€:3s/ '?%ﬁci?é“ 13 oFVSgﬁg@°8§§¥s:9m’Wnﬁ1e
behavi our of ignvicuemertlyst afuanarf iay1es, iSi.L@PreQﬁSEabcﬁi‘E Oha; e
uncontrol | abl ge ig such a way that these constitute random rlyskbfdct ors"
that may cau®8Chevari SESGFLRS intmeskqaldarthoeegkastdtr0 veffiatiliosness
(or a risk oBomhénbebayiousnaf,sea¢ : centralised indystrial sites
possibly reflected in | osses (ﬁone%?‘ E%Fﬂ%g ?lg%e,gesﬁf}aﬁlcgfegﬁw&nd so forth).
- Were the ef f ectheepestabe wachabbeal asyshetuaRyyal so be descri bed
through a nunerical gredyct ic\éit A 25 indi.cator according to a |ocal

nurmeri cal systems anal ysi's nmo I"( €h Ilﬁ‘d(HSttrH@Jt VPE8G + h par anet ers)
that has been previ ousl winai etiepedppdgpergeny fpon Sagh i)ﬁﬁh@@ﬁ“g at each
instant of all o-r ,some state varia fes and | ocal action parameters which
al l ow t he 30 ¥Ufrct i GMATY | EPBMOF(” t Gévencathahdudteinl bepsivdouo be

adj ust ed. dovid¥nddivepti on.& S industrjal fields, that are
manufacturing and fi nanrg: al , @%’gr tﬁ%t%ht&goé% pr‘i’bgﬁe, i ftpse
suitabl &9 - VRrinhkestofathy metelmt(aptaspelchies STRIK uiq aj e faChy

industrial s a_rapdom rical, productivity indicator of a
manuf act ur i n%d}ci%ndl?st {r;}lggl Ft}lﬁ (%?%Jd’gctﬁ’i?%’,awlltiﬁi W omalyi nanti abe

(profit/| osgnadyseicher inasdehd¥et Yod ifogn adged vg?ue Otrtrhoeg‘_uctj\5 n, exercise
(manuf acturi ng,, ricultural or financial 10 production and so %T’?h). - To
optinise th& iSSalCamIu @Y BRaeifoe ticslothewicites. of each industri al

site by adjustin Ibg(éq tyi, 0N a of, th i ndustr,ial, site. - For
t he above by, i n@[l)larti (I:Jl??.grl,yo’t a%?(?lgg‘%gg{og&ullﬁi e GdesEhiptiinry ardount
that wol?d &&e | ighaims o thas prfodlow, Vi tthd or t&imK) “Naagineat Ofst Descri ption
of Previ ousv\gggléblgg,,sesg?r]gb alf of the twentieth century became 20 aware
of the perni'Gious risk offectReanffessed tosufky sktpnsienst asndalhe birth

of a new scktate, rardlapldd skManagei®nt "one R § ge t" JSs a science
that: - Studies qganti fiable or non-quanti?ri]%bl e%f Z?E{%rs EEt'[%at WRheten the

product i vi t fS8FTRERYVI RPOVE - 25 Subseqududtlni,al  thepr | vatmes Sy Stffdon

Provi des st gat@gbimeAt Jady $atd; I gcess) ,saolutiqns and tactics
(quantitative managemant met rﬁ%%s&a ?[g?glégélﬁ%? ) ?l'f‘ﬁcﬁolr dé‘ﬁsf)o Beniuted hese

f act or £0 Thénpeeghangeablk.is concerned with "Ri sk 30 Managenent" net hods

for industrial s .. IThus, patent US6021402 outlines a risk managenent
met hod for. 5 Xé&ggglng €3 t%e invention, an industrial site is

understood to be any location with human éctivity where

the object is the production of added value (production

flow), that is expressed directly or indirectly in

25 terms of added value, whether it be within the

manufacturing, energy, food processing, finance,

transport, public health, use of raw materials
industries amongst others.

Subsequently, as an application example for the

30 invention and an analysis of the previous work, we

shall frequently refer to the financial industry. It is



a network of industrial systenms concerned with electric production. Patent
US5930762 outlines a risk managenent system for a devi ce whose behaviour is
bound by nultiple environnent paraneters. 5 The previous work i s concerned
with five different anal ysis and/ or decision-making nethods that relate to

ri sk of random systens: - Decision tree3processes. -
Statistic/probabilistic. processes (for e.g., 10 variance-covari ance,
hi storic, Monte-Carlo). - Variational nmethods (for e.g., "base point val ue"

(PVOl)). Extrene scenario nmethods (for e.g., "Stress Testing", "Catastrophe
Scenari0"). #PrpifArihkikcl wntelligence nethods. a) Decision tree
processes are uséﬁ thgeggg% i gﬁagegﬁgi SRgr?réEP 4°Pr 8EePEebabAldisgdcam t hat
resenbl es thereédaathes opracessesdepbet SraadoROSEERLE i BUENt § saNGthe
sequence of dgci si?n choi ces, that axe the result of 20 previous q&Ci si ons.
This deci si on°TPRBI¥elS6F fHy e Uy iGedsi womannes npy eregsdatuber e

anti ci pat ed eyestsadndst hgvphppabidy f ch_gvent are.al ready known.
Nuneri cal_ cal cul ations avgi |'abl e véj’t é/c;[ |Vseesarret%§d glthg siTPICLhd Réy be

i npl enenPed K#¥PRRANa cal cGommonit2BskHowever “Bal aret hod Cemm9t ek fi ci ent

enough to o L | strugture of conplex random systens. b) In nmany
cases, anti (L:J'%ép%t eﬁélg%é% %Jl(%’re govetted 89; di ?serenFeg?@m@n@a’ﬁiabBés whose

exact val ue Hrarewvat, beldgwonms THaiked YEeoaf PROB! emyi ! anglysed 30
through a stati.stic¢/probabilistic process. Subsequentépg?g\i\ﬁg Jgégl | ®But | i ne

the 6 "st AHRYIST p¥bbAbR | pearky pervesys indystsiadatfidlne By uneikghavi our
of a systemiyidj ecit r@d irgnment_that may be descri bed through
R0 hat® prigyT P [ ot 148 | o968

state variables. It is a met provi $t3Rde of the
pr obabi 1Pty quantiif iahdeli siskbutiaomat waviabhRsatfortd BaTBLL £Rb

producti vi ty, ingdi.cat that _system ., The latter is achieved w t%’the hel p
of a probabi)élﬁle{af}tdi s?é?ﬁ%?FBﬂr%tjeIﬁ%&lﬁé(r % S eATPROSFE MRt LS €

vari abl es (Insk chattract), ahdnofuiltWeigR1bS PLE¥LO erfmined. This is
in contrast with the decision t?ee process (or a)rélyé/ gﬁ%%rq?ypeﬂoqaef’l sk

anal ysi s) whéPEd OFuMmesiig ealmitgde niskses. c) Variational methods quantify
t he behavi our ou e em here is.variation of one or 15
THAT> Shv@nBAShET POFLEL Nl MR B O s T a)

several_environnment paraneters (state varia
field; the FetlBewikgowasas:"base point val ue" (PVOL) quantifies the

sensitivity of a_segurities portfalio with a 0.01 gap (one "base point")

t hrough a parall el e@h%r%ni ?:Bgm rn)%@\b]fo‘%e o6 i reeYEEenment clebedtee it
upvards or dawfiabids. iknubpirédgae8blil oM LhcBREPBEGdhRat sthe probability

of occurrence and the range of variation are not l%nown. "Thi's 5%

i nsuf fici ent@¥o d&dcr Fheseneonsgiiiteof randém berdskoufadoora” camaltex random

system 25 gl Thes@édn of I cepapi o, methods is to estinmate the result
of particul ar” scenari os O%Tﬁrlggggﬁonglg&sylsq el%ar%ﬁ%‘iQ% t REHER&RE! al

field, Zhe eSfpesivenessngornet haslenahl ehei Metiatgloyates bache ad usted at

vari ous poi .t he curve so, for exanple, to 30 sinultaneously
i ncrease anc%é%%gglg%%egat@ & e§itegnRPeFibImi safdiansed s insed in

order to sibossée WWhehey, human life, production and so forth).
- Where the effectiveness of each local system

may also be described through a numerical productivity

25 indicator according to a local numerical syétems
analysis model (generally of the type with parameters)
that has been previously determined, dependent upon
each system and at each instant of all or some state
variables and local action parameters which allow the

30 functioning level of the local industrial system to be
adjusted.




coul d happen follow ng a catastrophe scenario (to predict what would only
happen very rarely). In this case, it will be noted that tinme and
probability factors are not inplicated. This is also insufficient 5to
describe the reality of risk behaviour for a conplex random system e) In
different cases where we would want to pgedi ct random changes such as
variations in petrol or share prices rather than predict a risk, too many
10 factors cone into play that are thensel ves.too unpredictable and
difficult to nodel wth mathematical tools. In order to broach these
prediction issues, t : rartificial intelligence” with "neuron
net wor ks" and "eXF‘)I'eHI’BtE 2§§ gjrér[s‘;B}qgrrge LGP FResdhasindustirdisdl fieldsi gence
t echni ques arthatapats enarufsesening Mhahfin&ﬁﬁﬁﬁlQréﬂ%ﬂgﬂﬁ?ﬂéiféﬁ£¥”ation
base. This technol ogy s recently used for geol ogi cal production

predi ction aﬁﬁlﬁﬁFﬁétwg%éﬁ(ﬁﬁ(%ﬁaSQ%ﬁﬂﬁkﬁﬂ t hese nethods are unsuitable
for general risk anatysig ] SLEI stens, i.nh view of common,
especialb¥ regul ation, cr?%g??£?é¥ ﬂs%%%g gﬁ ’U§g§2f§f§ SRS R pt
predicti sPICEm bidestnbal c side ad i oIS eAUABE EEa DN PraiRAUGH Mg system
by using a nﬁhhkgggogegre i on_met hod fﬁth neuron network. 25 The present

i nvention relates speci fical | y?to TRABUEREhHBEREI caindusitaisfl  type
statistic/prdpabdhucstba, presEsgeson habraify rpVi istic estimate
of the probab%hity l aw in the dist#{butionrggmgggiagﬁgggi%g?bggkuﬁg?ical
product i vi t yY°FR8F cat 8Rdof 1PNQLVEgst ém 30 Theldeat t oalive agriceiest iwirt h t he
hel p of a preRabLhiikty distfk, i del ether_ wth environnment state

8 vari abl es. Tﬁgb%%%e gg%#gﬁggﬁgﬁgn tfﬁgéﬁéﬂigﬂﬁﬁ r RTi n fimegwial

stati st ild prepadutctioncandskoafiakyh) s processes are used is that of

fi nance, and nnre_ng;abl market risks. Wthin the global financial world,
market 5 risk is one %t haP i §5vetor PAReEigat t Bradyctavityf Koow edge
concerning friske éwadidhiter obr CREERN i ahl, t;hat _are market

basi cs, such as share prices, intgggsfﬁéggiggﬁ%hr?éggy i t3§35ﬁ51§8 on.
These mar ket1Q%R} adFekon dparameiboms aef r k&t f autlossridet engene prices 10 of
shares, quota asset nd tfalli anpngst ,others. Risks associated with
di fferent financial%g?oddggi n§§bg§ asSessed™t hiRight Cetd%i n ERKABSt eri stic
nunber s 15sudteasl at ien andi cenvexihyoohcicowast Myt bandsd bet a1 apdrexpect ed
perfornanceég ar es (&ine,v |ue, 15 volatility, delta, gamm, theta, vega
(derived in Felat oS RFH Y t (97 dif s HhA3GRteBnds. However, these
different risk approaches known as "sensitive": - Are specific to a
financial product, type. - Rely on specific distribution hypotheses. 20 -
Are not easyPSSeRiRtIY @f Prayiqus Hatdresti mate the global loss risk on a
portfolio which i C f Jintege to_the investor. - Do not assess
the probability I%vegl é%?&b%{s%azl?o(g%u%&lgnctéwer}tff)thotced%’s‘iyde?e‘t:@ﬁﬁoraI
forecas?0 | @wagepraff erteb| petoi dhoes ar uskf e€depabalid,i dd C apgsﬁfgpor al
approach toOEisf.sThus, t he pﬁgé{ous work used the nethod known as "Val ue
at Risk" (VER) asSric®R02PAdits oP1Ebh £% | Aarewl ssyjenee, subimeled to a

random mar keRisky MaoRRRHentFOr “RifSMHRYerBtO! (P72 sPhence that:

- Studies quantifiable or non-quantifiable

factors that threaten the productivity or behaviour of
25 an industrial or private system.

- Provides strategic (organisational and process)
solutions and tactics (quantitative management methods,
for example) in order to combat these factors.

The previous work is concerned with “Risk

30 Management” methods for industrial systems. Thus,

patent US6021402 outlines a risk management method for.



portfolio), the VaR is an anount such that the loss incurred on that asset
(or portfolio) during a certain tine interval does not but exceed the VaR
with a given (weak) probability level. Calculation of VaR requires 5

know edge of the probability law for the loss incurred (nunerical
productivity indicator). The basic problemw th risk analysis
statistic/probabilistic processes (and especially VaR cal cul ati on
processes) is therefore to predict distribution of the probability |aw and
7.0 distribution of variations for a numerical productivity indicator (loss

in the case of T tistic/lprobabilistic processes that aimto

provi de ‘a stgt?é?ﬁ%rgsggn§b§u8irﬁﬁé BVEESB?IFPycﬁﬁﬂﬁﬁnwﬂﬁé gilscticbat i on of

variations fproduoupeni crhtdhtpuodyghigbt yut nehe thrﬁgkamEXEbgggg%e mai nl'y
n I L1

of two types: - Those, which we shall subsequently ca srmu . That
use a gener atY®r*ProteEs 8f deviase nuhpee 2bebavsomri stbcabosadpl bpg with a

mul ti-vari edneespiPtéQPi £ = 4P able values linked to state
vari ables (risk %%fanete%s?ﬁmQQﬁaég%%%%Pégga "poi nt by point histogram' of
the probébility |Hwe sprecions workhes stenésthed 251 €h Sfii;@uaiﬁfei?%nt

vari ations f umerical _productivity indicator of the system(i.e. in
its entiretyiiHEl B %ﬂéZ?ﬁ gREIVIRNFBRKdngamethaded thateraélate wkoh no

previous hypaotdlesds @indde $yodhapil ity law in this statistic distribution
of variations for a 30 nunerical productivity indicator. 10 - As opposed

to those, which e BRELPieObEEgEehTPgesakk. anal ytical " (and which we coul d

al so characterise. a d Il cmative or _synthetic); That provide
only a feM/descript?EgeggggkéFngggiggﬁkécseprﬁﬁﬁﬁ§FF of (e probability

law in the steatiiagtdec-atiwtiridnd orhinftowrd atMoise ffr 1@ )numer i cal
productivity indea%or.og.the system . That inpose a particular formto the
assessnent nodel of ' h&2Ey8RaHh sPRERRAScallfpFodgeti-vi t y'hamt cataintl0
accordi ng t wadtuate (earoiighl.es (risk paraneters), (especially a hypothesis of
linearity, a quadratic condition and so on). That lead to restrictive
hypot heses for speckfiEepar apeerarbesanetdiodms (foxr he ay.obabidtidasd aw 15 in

the stati st ipgggi s buwd f riations.for a numerical productivity
i ndi cat or. Thﬁs, ?hé pFE&%gﬁgo %Fk%F§n€5ﬁ8e?ned wi th four classical VaR

esti matld net hods -~ (Zartdi fbe ba Penetel 1 igeicstmitmdds, estimte of the
probability laM/iyJ$her20 statistic distribution of variations for a
numeri cal producf? WIS T chF®f Brogesyssemusubised edint egueartderh

envi ronnent jlecisT¥A-RBRE WL pabcakakikSt hC ikistic methods: . "Delta
normal " techni que or "est?n%teg 25E$ar%aégégggga%békcgeﬁﬁﬁgﬁfs F@fhnique
that supposBEaRFhesr ofr didasievidepict'Deitlh passHb14 echahgye ahlat Heakes a

BT ) on' SRR PeCHBRBafTHALS, SUREM RO s 3 10

20 previous decisions. This decision tree method may be
only used in very simple cases where anticipated events
and the probability of each event are already known.
Numerical calculations available with this method are
simple and may be implemented without a calculator.

25 However, the method is not sufficient enough to outline
the risk structure of complex random systems.

b) In many cases, anticipated events are governed
by different state variables whose exact valuevcan not
be known. This type of problem is normally analysed

30 through a statistic/probabilistic process.
Subsequently, we shall outline the



30 nethods: Mnte-Carlo sinulation nethod. 11 Historical analysis
technique. The invention relates solely to the technical fields of
"sinmulation statistic/probabilistic" processes. 5 1In order to calculate the
VaR of a financial portfolio, the following entries are classically used: -
Mat hemati cal nodels to assess prices of glifferent assets, for e.g.. The

| i near conbi nation price nodel of price 10 variation on an asset according
to risk factor variations (such as the "Sharpe Sinple |Index Mdel" for
shares, which proposes that share price variation is a first degree

function of general dndex variation). 15 The non-linear price

nmodel s, such %%ttﬁes@@%baﬁ’e’%s&&%mpma BBt hi© i s eskd@pésdenthef the

time factor. futheepr beRamndals ¢hat ag9sdehUngil tie, .especially the
Brack 8L ool "ETE bl vat

random st at i onar,%/r nodel , such as the 20 "Bl ack S [ "
options. - HEEVIFPEReMpdetRat | mayobder videsprilked ofthdioidger endétasset s

over a certaiArdagpuRl ofyii per i i he, past. .The "delta nornmal" (or

linear) nethod, Egi (%Tsof ﬁﬁer{;sS %sk“%%g\‘tog(; %/%?Jfaﬁcré)-v i ancEHeATEIC was

suggest ed® an@istémateped Byhel Rpvibvatsinl 1 thy oligh 1ﬁstﬁgslﬁlygttrrii>b'[l~ti%ﬁst@g;1 | t

consi sts of ;,Q;:ﬁﬁtiégges as follows:, - The report of elenmentary ris

factors within warcR poritol Po PiPEiTal RESEUStANy tiye brdkeatdownt 12 -

The distributhan ofstenanchal fdwaesy lidiesh 1oy ddiespe A00hE0RLEd and changi ng
[ :

el enentary ri sé{Pfac ors that correspond to standard expira
Ef f ective caPEUPHPTORtHf Vatkisoriptiomt hodnqredi desddutHet | owiag rspeci fi c

theoretical &ypptbssestby of Eﬁﬁ@i e. -, Risk factors of each asset obey
a normal law. - Asset per?%?yn%ncve 55T | ngeraﬁs%ep%’rﬁféﬂ”c’é 'upc'ﬂ-lri o
fact ors1010 whixgh a irespreyiousigl |dempsthidd. PeHiQr magce; has il inear

dependence qpﬂkr'\ﬁﬁk fdalct.or.s. VaR is calculated using the Mmatrix known as
"vari ance- covari ance" SEH AR dFFeRis PERCER St heok agayofotther skypacbdrs and

consi sting ofisk(andlyLi ¥AriedESSresults are unique values.

c) Variational methods quantify the Dbehaviour

outcome of a system where there is variation of one or

15 several environment parameters (state variables). Thus
in the financial field, the method known as “base point
value” (PVO1) quantifies the sensitivity of a
securities portfolio with a 0.01% gap (one “base
point”) through a parallel and uniform move of the

20 interest rate curve be it upwards or downwards. In this
case, it will be noted that the probability of
occurrence and the range of variation are not known.
This is insufficient to describe the reality of risk
behaviour for a complex random system.

25 d) The aim of extreme scenario methods 1is to
estimate the result of particular scenarios occurring
on a system. Thus, in the financial field, the “stress
testing” method enables interest rates to be adjusted
at various points along the curve so, for example, to

30 simultaneously increase an expiration date and decrease

another. This method is used in order to simulate what



15 covariance of risk factor variations calculated on the basis of a past

historical period. In that (~,=~1"1"..n)) represents portfolio
sensitivities over different risk factors (X =X~~"=1"""~), VaR is
calculated using the following fornula: 20 YaR =z '~~ M-, +' ~, X where z is

the quantile of the reduced normal distribution for the confidence interval
val ue of the 25 retained VaR |In such a way that, according to the

vari ance-covariance matrix nethod, the risk structure is calculated in an
environment of n risk factors by generating n' set paraneters of the

vari ance-covagj.ance LX th descri be vari ances and covari ances of ri sk
30 factor va??g??ongng%hth?gié8H§89 t Re FaFpsk&ephe)3sggnariiancdtent ri x

met hod st at i prediptobdait | 86w Td MehhQC Himede i, NganLid)y,\nee rict
sensitivities_to be,jnplenented 5 agpl iagiaﬁ?l e t% %ortftjglll)&&s' Wi h%r i'8ks. is
an anal yti cat?®$fie hypot'ekt s R Mpcthesdatontpmet f ehido pmobhbt Liitywoul d

not: be "gamPacPbrscar¥edy " 4 . - a ma”, method iis a_nopre el aborate
form of the va?iaﬁ%e?cgvgrﬁﬁn%%aﬁ%?gg%ahe ﬁggélﬁu§ fhedPEbithGhERResi s is

repl aced Swi t P adeprtite i chéypes hisy sof Thes R ObeRAR0EuL NESE PYT abRS18xSecond

set of sensi | factors for analysts and requires the application of
sophi sti cat e}d‘éﬁr%c%l%es ﬂ'%’%ﬂ cal cul ations. Despite its superior position over

the "delta normale) mat hadsretrbat" dehkasJanHByr ML, 0od, | enerally
unsui t abl e, 15(fs ecially to assess po?tfgﬁ?geriég t“g?lgchﬁaés Bﬁtions
reachi ng matRh$ ’yg rr@PR cchenrgeat suehpredwetrd asuicmsasin' knseko DUbY

options. Ong (o] sV 7TV AV [ o the te-Carl.o sinulation nethod
advocat ed es Hg%il ?);rr %#Ba%éggégTPg%%nﬂPW%c' t & RERS& 20800 m3BYem - A
choi ce 18 tfarsm acémeni | ynob agdessmetiatodgks f ehaiddig/ant {éik

[ - Fromsaid

factors or rtfoli sets taken fromhistorical observations.
assets and ﬁﬁﬁf%éiﬁﬁﬁﬁ?%rﬁ? 593 5f 1 ed hgtespagde s idthe mathematica i buti on

of 0 ferenteanlsk as ossassd esSestats PALIUCSESafall aelgges and
and risk fafeshedszknownoasal'prtiiffiieiedt inted fiaerwes andomidedasi s of
retai ned praRaliligli c gogel s‘e%%r%et esrﬁ@grgs” 1%re used. These

15 artificial intelligence techniques are capable of
reasoning with a vague or incomplete information base.

This technology was recently used for 'geological
production prediction and market predictions. However,
these methods are unsuitable for general risk analysis

20  of industrial systems in view of common, especially
regulation, criteria. Thus, . patent US5521813 outlines a
prediction system of climatic variation consequences on
a productive system by using a multiple regression
method with neuron network.

25 The present invention relates specifically to the
technological field of statistic/probabilistic
processes that aim to provide a statistic estimate of
the probability law in the distribution of variations
for a numerical productivity indicator of that system.

30 The latter is achieved with the help of a probability

distribution model together with environment state



di stribution paraneters, a large nunber (a few hundred to a few thousand)
of pseudo-random sanpling are extracted with a pseudo-random generator from
an estimated distribution of probable future variations of 5 risk factors.
- Sanpling values for each sinmulation in the asset behaviour relation are

i ntroduced according to common risk fact®rs . - A corres ondin p g
portfolio value is recreated 10 for each sinulation sanple. - A gl obal

hi st ogram of the probability lawin the statistic distribution of
variations for the portfolio value is created without a related previous
hypot hesi s. #ark S S8 e rl.o s tion nethod is a
sinulation stati EFFE}Sprobab |%€| cwn@%’ﬁogaeﬂ‘ﬁe ‘?ﬁw{:g?l PLRVARHSY siox ket hod
advocat ed esfbém aIWIh;thbly Chetszt Mathat p sobawb 1 D § #iec Chagi gpm’ %’ﬁ%l? Sk~
systenms is ag {: |fe| cation of the Mnte-Carlo 20 nethod. According to this
hi stori cal ysr 2o RethBdUsgdy &St thatpringinanser ehdpmoirabnethiblyr
variations aharkek FaskslSWaERid t romtne mar

hi story. By way of exanpl e, théﬂh:i:glt(%olrgl'i((:)!i'sl)%l?Ll ghtdb% ofe 5’8?’ (0] f“8r§§§ may be
esti mat ed fr’6+r¥}6nésh8ﬁ8r EBags theeriarvyes twanplase § dddetdohk ewi agxnmagner: -
Recreated vak [ [ collected fromthe market history over
t he | ast hundﬁl%o%a?:égfﬁ%ghq oy af"it%?l gYPﬁHt BRc &t ofRReR &batg day is
30 determ ne‘dalfmblefaiz:htlna’skafacmarkef[hbésﬂ:éP“@u@ﬁ'eas 48 ?HngE?g

mul ti-val ue gs_of probabl e values for each risk act
si nul at ed. d”gta%% %B?ﬁescESF?%éfoﬁéﬁ:ﬁg Bddessh 9n st Dhesal mabketvatl on

are introducetkididied hey Bss ehav ording to,comon risk
factors, - A correspohndl ng S](E)?(?Ylg ?% %/a %efigégér)%%f e‘g?garlf‘b? eBERCRPF st ori cal

sanple. 19 AGH o?&bﬁremrstwtaanaﬁsem mdhehit f6)idavanindde stirdistic

di stribution of r]%t (an _’Itq}%&g olio value is created without a

rel at ed predeterm ne hypocf h tiranciabrpeeduchsl ysis

nethod i s am&y desiandestsenh tsltxadu@'t l@éﬁﬁhﬁbﬁﬂdﬁéé@ef@é@f@ ndffe P4} NCIi Pl e
and the use of 15 a "sinulatio

behind risk %bi‘bySI S

statistic/pf 15 stile ARGhodon¥ekahy| iof @Veﬁ@nm’evib@misworﬁewd
applied to ander dipddsised boph I strial. . The present

i nventl whi ch &Igﬁé conbi ngt f%ﬁ)ﬁﬁgi&%gl %}?hegﬁ%e eBf t hille net‘fﬂ)ldle'does not
in any y ¥Parimitd§yonsidsilitiayy 2@nimer, t hiketegt haggahen Gansider eg_q1

i ndependent L.yg n £970 be referred _to, and outlines a process
to determ ne uﬁg?g |E:tt021§% f%gag 8Rda Sge\Rt ef 95| H@néléordiqm,accordl ng

to the Montth€ael diFEehedt Ea.&.-&ntap E‘@%%Ké%k%h S w3 AWy sation
si mul ati on process 25 using, the I\/bEte Carl o h %% P%tegllr%t \é‘\?@f§905685

outlines an automatti® s'i&‘*’tce‘rﬁlf‘brtq’ rﬁju%marmlésbrmdmcamdemml ng the

Monte- Carl o Met hed.rdi3t &9 SMAB5932 that generates pixel
val ues);glt an i mage usi ng the Mnte- Ca(%glljl\sgﬁ 309852132 outlines
e

a 30 s m for al Pg@amiafy Qﬂa;amcsatnttmajrete.sour ces and assessi ng resource

costs and prices. Uy NG APPLE: imate the global loss risk on a

portfolio which is actually of interest to the
investor.

Do not assess the probability 1level of risk
25 occurrence.

= Do not consider temporal forecast.

It is preferable to have a unified probabilistic
and temporal approach to risk. Thus, the previous work

used the method known as “Value at Risk” (VaR) as risk

30 indicator for a financial system subjected to a random

market environment. For a financial asset {(or



16 Carl o Method. Patent W9850835 outlines a nonitoring systemthat can be
programmed to supervise industrial equipnent activity using the Monte-Carl o
Met hod. Patent W9836364 outlines an integral assessment process using 5
the Monte-Carl o Method. Patent US5940810 outlines a technique to estinate
conpl ex financial asset value using thedwnte-Carlo Method. The
statistic/probabilistic nethods that provide an estimate of the probability
law in the statistic 10 distribution of variations for a nunerical
productivity indicator of a system subjected to a random environnent (and
especi al |y VaR gsj1mafe o] can be divided into two distinct groups:
Anal yti cal rre%tBhods,lrIg)c)éor |%g%t§%1 viil cR™a BNt 18ueBt thatbeEhsr Ihascriptive
par anmet er s oA DIl redatars tiha thedewé O U 0 B p&+6Ko DG i r &q% rated.
These | ead tg.a par%rret er. descriptiaon ofpt he robggialhi%?égl %wecl n E\ien
statistic di StPEbdOETVE: PoaesatPnLytoresc theaVaBr wdtibt iavigiwenndi cat or

of a system (¢&BkS isrodfhpiotal) y ca variange-covari,ance nmatrix
method in "delta zorp?al " a(r?'d1 ' de%%ggbém%rg'lgklégﬁlﬁpri°c€~§a5e(,rr‘?rﬂud-§§§'). -

Si mul ati oh nkpRYdSIgRarfuddhen mrakedssl idfy "Isal ebé+ VEhs amBkisng of, fababl e
scenari os of ironnent, var.i ahl es® apd according to which a vast nunber
( nunmber gﬁéfgﬁgééé &Frordéi?g&tv ysah‘ﬁ)‘s}%%o’c’ﬁ- pr&igadras et preblamues and

pl ausi bl e enwitbnmehsk vairh}£is arsfta&Q@Q&%t/F;QobEﬁ&‘iiislﬁ%g %%S%Qtsabsm ute

gl obal hi stogra descri 81t|1| on _of the probability law in SCAtTsti ¢

di stribution' OFvEPPEFLBRLY T BRRaCALFBEREHPN ppDOCEss9s 1 yibndheatdoref a

system (Thigoi diletho VAP .case_of e Mante-Carlo and historical

anal ysi s net h?)d%r;e 'I}hcg i ﬁj\%le%ﬁt&il%%%rlg) at 82 s%l{]eel ¥ iYourtadhafddi s

processéd, rdtabribetion"ef nvantabioss sfat i $thehor 08D #Eé&h@'{:iw{?g t hat

carries out 3 i sanpl i (sel ection)_ of probable scenarios with a
B EEL HERRE T Gy i n)

muf ti-val ue environ i ous work knows how to
inplement a "simikedi obasiatisypebpawPabitist Hee d a unique 10 site
and to not agflég erformall dat apacqgi sitions, bg?gtglgétglgcé:l%%ctal%ma Pons and
so on in or Yt ePhihbsthe prbbaptei of the iprddubistiaty Sta® in
distributionpyd vaikatignsibar unge| .productivity indicator of a
system when subjected to alggndgonﬁlggé%glgktl) Pf‘if!i‘nt.f:t e ér eVRgBeT#e?k al so
knows hdW t Pragduatiistieyt hendaGabdraosi ngl eybtemanciral ﬁlglﬁtl'li,utd'fonﬁv%
portfolio b;ﬁgﬁé’sﬂg_the "simulation statistic/probabilistic™ nmethod. It is
further ackn edged that the previous work 20 is able to repetitively '
transmt nunmerical vhbses frafich cenferal kggdisit nunber, of
remote siteg. ,This is especially the case of fi n%%l%:lg% %@%yscr%ae used by
Reuters and B PN A central site is connected to sources of variable
and random envi r gnngpd ¢ 2gsdat.a .prices finangial assets and so on),
This concentrated data isstgr%nsg%ﬁ%?reag:lr%@péﬁqqeifeﬁ yOt n?a V@ste I8 Bed way
t onar d?% vadt shattet ichlr eanpd isigt @d ths ar aeNs 10% ahliRaN i c ORATALPT S) -
However, it( 'Iln_gg)lgg_tsgd thgt gccor in ;q t he previous work, the 30

a i I 2 %u

transmtted dat real 868 Gl ¥3gMeguddnksss oy sivlad ed atar it
val ues), i.driskcpaabmdtthepygh cal cul ation

* That lead to a “point by point histogram” of

the probability law structure in the statistic

25 distribution of variations for a numerical productivity
indicator of the system (i.e. in its entirety).

* That enable the VaR to be calculated generally,

with no previous hypothesis on the probability law in

this statistic distribution of variations for a

30 numerical productivity indicator.



18 (index values, internal productivity rates, and so on), and is to be
used as such. The previous work is unaware of the principle of systematic
and repetitive renote transm ssion of probable sanplings with a multi-val ue
5 of possible future values of environnment variables with the ai m of
recreating a histogram. The net hods of 1phe previ ous work as outlined above
do not allow a satisfactory probabilistic prediction of future behavi our
and/or the optimsation of 10 productivity paraneters for a nunber of
remote | ocal industrial systens subjected to a common gl obal environnment to
be perforned. In p_arAgcuI ar thgy dg not ,al |l ow good VaR conditions of a
nunber of financial srtes Prgﬁgal ng Rar e rol | 3HH be we nul skakbus| y 15
cal cul at ed. FubseqDenthe @ IhanthaBs fas) be i

statistic/pr o?‘abi li st i,cg,pr ocesses t%g:t aim t?ﬁﬁg@ﬁ.&ﬁ%%ﬂ%%ﬁ%&s’“ mat e
of the probabPPreyHedkSen asheaamatatico diomative @r ofyntdrdtatd)ans for a
nuneri cal 20 behayi L ndi ) i,ve urate and.reliable risk
assessnent. On the 8%%% gg%gaagng%lgl& %hgggt gﬁﬁgfilg%&,}fgbé{ﬁqa}rgqqecrs
processes - (AR The aetl yniwkerietbbd, thad profesil Le arrawS #he gsd | mat ed

vari ance-covariLance.matrix thod, is sinple and requires few cal cul ati ons.
It may furthgﬁhgggﬁégd ‘%%?H%UW?’E \9§rig%)’él§‘éh%ftl% fesa TErizedor di ng
to a variantpusadctivitheipHevheds Wer knet s?feﬁl‘?'\/'e”i cs~ system provi des,
froma centralised site 30 via Internet towards a nunber of renote sites
that use its methdd That egeress v paahsouistofiooh fosehenwseissmeb? Of
paraneters ri.ances A patriX. _In.such a way that the

overal | VaRO%%?%]EI é?i 5??%1 gs%%/egé isfaiqg'%aeﬁle? eﬁr?ﬂgcgé?ﬁlr—é{l 1RAd caérat e
sites. Héwevaecordimgni tted walttes averDables obab) sl biar'ém\é%&% sanpl i ngs
of envi ronrrerésvariaﬂes but, si n@g}e arameters (see above). The Réwback to
this nmethod SoERAt3TtYr e‘_i':]uir?@éo $t At WHasaniypot heseguadondiiti onal
normality, lecmedition.Shd@ts®nagsjness) that are not acceptable, in the nost
part, for financial 10 instrunments. Thus, VaR cal cul ati on according to the
vari ance- covari arfce Thatr i xlaaghodt@r ociesgsr iartriorss i hyploehease of fpertfol i os
wth "gama" ! vexj.ty! amely_ i.nyersions. of convexity._ or

di sconti nui tﬁﬁﬁlﬁ%tgéﬁéﬁ?g%gs%ﬁxgép B8N % dhqikxrRpRELEYINLaY ~5
"nor t gags- backed heec wtiattiiet’i candise rabut@eer able, eRRk%tieals VaR. ngl udi ng
those that have been perfected, summarjse the behaviour of a risk structure

with the trahsR%ssion RPNty Mmidreater. " Greek” parameters (delta,
gamma, vega, thetm@)d $8e0Previowd _g,%E_q(;aks tégrﬁ:é'%jé'é}suf'f' cient to
i's -

describe environnent s wth ‘conplex r actors. h&1EPasEPes
simul ati on FE@Assdcand’aRk patimegeametthrals\bhdrd Cadlre sjendmililgh gethod, is

consi dered Ry e+ g orddy: spect al i,sts to.be the 25 "purest", the nost
gl obal and forwar (}E%oolﬁér?gmlgnt?tso%ontcheeptipo%‘).béﬁ?l{]%t%ndlo%‘bteﬂlly PR nost

t heor et?Qal Isfatdmstdet anstpibatsenandt mayrbetisad o5y akl fiRapcia
i nstrunents, . verthel ess, if, re%ui res conpl ex choi ces of assessnent nodels
and st ochasPrEpFodddsds tRELC8E Fenefate covFten| ysehbeehedantoma

sanpl i ngs. ThnSols enei¥oe@i@tg* given the difficulty in assessing certain
20 instrunents and their constant developnent. It calls upon a |arge nunber

of specialist teanmsI¥® 3N@kyticabestaristitypropheibisedconeshbgs: Furt her,

it needs a signifi C\aﬁgl@nbeBogynaas,eudoéer&{yioqnagaﬁpgg Se'ﬁé?stéiorggted

25 variance-covariance matrix” technique that suppéses

linear productivity.

¢ "“Delta gamma” technique that takes a guadratic

term into account to calculate system productivity.

- And two simulation statistic/probabilistic
30 methods:

¢ Monte-Carlo simulation method.



5 to be generated in order to be precise. The availability of |arge
information systens is therefore necessary and expensive. In brief,
according to the Monte-Carlo Method in the previous work, each site mnust
have an expensive information systemand a broad and 10 experienced team
for it to be inplenented. In such a wayithat it is not widely acceptable to
the mpjority of financial institutions or industrial sites that would w sh
for and be interested in its inplenmentation in order to reduce their risk.
15 - C) The mgjor inconvenient of the historical analysis by sinulation

method is its extre ensd tivit to data quality. Actually, one or
fiil cfr&rolhcsa]( bae’}/%lrﬁé'i/lﬁ RGP

several unusual observa tional or containing a

m stake at the ourket)isverpgby ipélsesse 2N dhe @R value ;an,ext ended
peri.od (equal,to the Iength of historical periods). |¥%FS g%%ﬁhﬁﬁgﬁ t he
theory of extt®&hBSval ue§ coul'diBuértdan thi stahishiedpenbabilliteitunat el y,
the amunt ofrgaégybations involved in its use is prohibitive. 25 Further,
the historical VaR are inaccurate and nmust .be conpl eted using appropriate

"stress Pests". ChmsexpgEnt | o amdlantardi nghéo wde Rysstarieah gethed of the
previ ous wor 0r1§f0€15i te%rru%tlgg gqui pped with a costly information system
and a | arge am 1o 9 hptaierPl 5oWiR9 RtEiesh arewglasmicallymysadiso not be
accessi bl e to the nEa@hel4t@tafli Nagshal si nstd t ut or industrial 21
sites that would wish for or have an inter 2&5‘% itr?S%%:ssl mpP&AEREati Bh in
order to redidefeIRMY a538Esq t£9%8 ecknow edged that the previous work is

capabl e of transrgting st obabl e scenario of 5 _environnent
vari abl es towar ds r&e‘lr}IQ)t eigtl?‘tagg ((fctg)}irib’er.1 QC,“E’H &FiGnTpdetni ofj spekpeci al | y

t he cas&Of orvapriediicini onsn of anet ey t0gi £&do MR n@b! 88 (slligg( aseg YhOgs,
t enperatures_and so _on), at various points. However, this does not allow for
a gl obal proBEBIAENS (FUsh BF (Hhrobatatne Siaplien IrvestModestq cfor

di stributi omshafresar ivai u iC havi.our _i_ndicator), and is

i ted to o omal ey Tyciofe S ARt CohabE BKI 88! paliailes L9 2K
managenent PEESEdur ésgrequi reunmifon m cifsk geakyails angirk&er efig{gesa unified
method in 13,thein agsessment. In such a way that the analysis of the

previ ous work enphasi ses the need for a probabilistic prediction technique
of futuk® behavi surTfandhon-dphielirsapirgeof dRAuct | vihyn parametgls) of a
vast nunber “Qf EtermtDe 2Q | ocal industrial systems (in particular a nunber
of financial ~&§¥t8%) s%]’tﬁié’&“@dlq Medebimbhagi disal inadrpendemnt of Thhesyst ens
shoul d provtéigeafizaeeurate and reliable risk assessnent of a "sinulation
statistic/probabilistic" type, i.e. working with a 25 sel ective sanpling of
probabl e scenari ®s Tfe epvicenmedielvaritet esrdy ausiuig-ta oA nbpumigfe, - Human

resources. g i.nf or i,on cal cul ation. 22 Summary of the
| nventi on A?;?;%/?g?%é?i’o t{}Lee fq%bgr?fni oai,:a*fh%n%’f% Frdle such” as the
"stati 0 c/ PBbhaki ki Shotésproaess by svarhaski gpeigykation is to performin

a prioritised way, IJ_lé._et S5.jointly (i.e. sinultaneously), the probabilistic
prediction of futu SFhRddur MasE s t Re €opt PRisSsaViow obriceducbifvi ty

paraneters @ffpevést Aysbes o chenpt | rigl systems.
(Su(u=l... n%% t':hlt i st applied Fo thé:%fﬂ(ﬁ%lcig{wdﬁrg%q}ch:éseésf £3me periods
e past.

The “delta normal” (or linear) method, said of the
25 estimated variance-covariance matrix, was suggested and
developed by JP Morgan through its RiskMetrix™ system.
It consists of three stages as follows:
- The report of elementary risk factors within

which portfolio financial assets may be broken down.



10 - Where these local industrial systens {S'") are a great distance from
one another but are subjected to conmmon and evol utionary gl obal environnent
(E) that nmay be nunerically described with p state variabl es

(X (t)("'I~~~p)), which are effectively the conponents of a 15 state vector
(X(t) =X, (t)("""...p)) . - Were p statﬁzvariables (X~(t)( -'~P)) are
comon to the vast nunber of n (where n~7i"s nuch greater than 1) renote

| ocal decentralised industrial systenms (S, (u=i..rr) ) . a 20 - Were the
ef fectiveness of each local system (S,u(u=l...n)) may be further described
with a nunerical productivity indicator 1 ("m."'~) (" ) according to a

| ocal numnerical syst8&he ahatsititiodel ofi tfinparcdmst ef SogHu)l irhald hes been

previously s =D A O Y - T BD.(f . for 25 each system (S") and for
each instant%%f%%ﬂﬁé%ée%%%%%dgﬁgtﬁh#ﬁglq%Jgi?m§BFérYXH&%W~faCEQ§Sstate
variabl es of thia¢ statresperidrtd Xdandard kpirAtieid Yatds) ocal g action

paraneters (that may Ef adiusted (= u =(~ui, ~~~~~~ )) According to the

i nvention, the stachBstPetivauralrehapioresE YaRiows a classical nethod of
a 5 "simgation sialjisSt igdpropabllshihgs t RE, Whi ini.tiall efrforms a
"sel ective sanpling. of proba Iebgggﬁggﬁos o‘aen§§E88Wéﬁg vd%?é&ﬂ It
t hen per f or nkhgogesticatli talpoddieisent byotvatyhe fpexaaipilld:ty | aw in the

di stribution of varigations_of a nuperical productivity 10 indicator for
K f%?ﬁ?”s’“)O yeRh r@gﬁﬁ ORRY c? | ROFBALshapl i ng of

each local industrial™5sys

joint probability-disdgétbupbofovhbhRcst Abe VAr{ Bl LS | Ledet gf i ned
envi ronnent . bbpever according to the invention, thgeggngggggigﬁﬁrlain1of
the process %S ofagtﬂﬁﬁually centralise and gather the principal neans

(i nformatg on technolxpgy,a SO | f ing this selective sanpling
of probabl e scenaH(ﬁ?ﬂ%rBgﬁgﬁ?énﬁg%gﬁ£%iéﬁ#€g51+§opﬁﬁ§°E@ﬁPFﬁlhﬁ%ea 20 -

Only per f or n@ s} imearodepensdenpeohpenariekcsheybaki ons concer ni ng

i nformation technglﬁgy.and ip%ﬁi%%ist gersonnel at' the vast nunber of [ ocal
i ndustrial systems Actor fPnGUt6terde PRIRAL I Mndnabriks mewn 28sgener al
form the stbeAnbincestovhalsfBeP] 068STH s &ﬁﬂ@ﬂé‘f‘@ﬁeiﬁntﬁgatcfaiste g;%‘"f' nes

the followng two nmeans: - On the one hand, at a centrali'sed tran ting
site (U), a §r&dtSkdi 5aeirees (andsepmsdls tiingonef r ex (nitl) /bt varsaveea- hundred
Ki | omet kes a mpjorrty.o 30 renote |l ocal industrial systens
(,fu~"‘|ﬁ'_g_?n‘§c§&%]}laré%é o% ¥lS§( rJl.ac%or variations calculated gn the

basis of a past historical period. In that (ﬂ,=/1,'=.i"'"))‘

represents portfolio sensitivities over different risk

factors (X=X"""), vaR is calculated using the

following formula:
20

VaR =z IMA+' A X

where z 1is the quantile of the reduced normal
distribution for the confidence interval value of the

25 retained VaR. In such a way that, according to the
variance~covariance matrix method, the risk structure

is calculated in an environment of »n risk factors by
generating »' set parameters of the variance-covariance
matrix that describe variances and covariances of risk

30 factor wvariations. In this sense, the wvariance-




In that an "snp series of probabilistic rr k~isl...p,I.l..~r, k=l...m
simulations (W~ ) with a nulti-value description of environnent (E) state
variables (X (t)~ =l~p~) is repetitively generated in a centralised 5 way
at successive instants (to). According to the invention, this "snp series
of probabilistic sinulations" consists p§: Either a series of "probable
future pseudostates" of environment (E) variables (Xr(t)~~""'"~p>) , 10 O a
series of "probable future pseudovariations” of these variabl es
(OX~(t)~"al"p>) , (these series being sinulated at one (or several m where
nZ 1) tine f8recasts (tkexl..,m- ~to) ) . In that this "snp series of
probabi | i sti € Y8XEPREPat i ORRELIX~) virehed nul tis val @@ desemiajyitdadf
probabl e futgtatpseydepsbBhEs1 PL+PEEUGNs | ati pqps of, environpent vari abl es
is distributed in a degentral 1igh my?‘%‘%?%drﬁthgﬁ?ra&yﬁ?ﬁf?er@l%it@f(U)) 20
Towards a vaSetaimpdrléneachbyenkedal ssystemypSuhpsesOant pereirbes chand,
and i ndependgy : h_l ocal ,system (S"), the majority of which are a
gr eat distanceﬁ%¥5ﬁfiﬁgg%e% r ?i%@éf?Wﬁﬂ fiflt tPnghakt ét(wpuldsnatidbe
repetitiwvel yapplicabbe @i dpoBPPo3e6keSidh PrERARLYI $iyf Cwg Lons" (W)
with a nmulti-val ue description of 25 probab?e future ps%égg%gggges or
pseudo-variaf+% B are collected. In that a |ocal statistical and nurerical
processing is perfig negs PPy SAL er| robabi listig 5 simulations
(W.j) that are recei ved o gre ?cthgﬁggguggrg[ﬂ?ﬁﬁﬁﬁf?%??%t%eEQVWour of

| ocal i ndust?f atheyspimndsdovartfames assr yx méthd@pt@melgygéapit%he | oca
each local system (Su) 15 10

_action para ~ W=(~ui ~~"~~'"u for (
adj ust ed to@rﬁ%‘%}%sﬁaﬁ .l%/atﬁfélal Yith A GHadeat e deyre tlye s bs prBet er ni ned
criteri &0i n nertdeod tin PSR AL, a | b @M | Lecfuture

behavi our aq%ﬁgffectiveness of é%ch systéﬁ%%gég %%ﬁ%%giigﬁ)cf??EPrs

envi r onment ) d@edy sy opedis reguimed tithkef orappbicés)oft k)of Figures

O the fol | q ] I = descrihes. a cl assjcal  method 20
reconﬂendedqﬁgn?ﬁgﬁgﬁggﬁfigﬁtﬁgggggfége %%28P§35F8nﬁeasﬁ?%815? tHes

envi ronnent S$peiorambaitsion towsntssi bdebyaanpiamildenzthaai d ghser vabl e

data to a tm@g& tting site of roefbiListic data according to the
i nvention. 25 - Figuf nfmdescm4%§9 he Ifai n ¥ONeFal 1of  t hnpridodslee t hat

gener atEs aesprieliiang yof tr oRaled sSCeRam R 1@f j\f O tat.e variabl es
by a site transmtting probabilistic data déingﬂ¥%£ ﬁg%?%-éﬁﬁﬂél hod and
accor di ng t GPERAENSHFER g maturity or exotic derivative products '

such as “knock-out” options.

On the contrary, according to the Monte-Carlo

simulation method advocated especially by Bankers Trust
20 with its RaRoc 2020™ system:

- A choice is made from a family of assessment
models for different risk factors or portfolio assets
taken from historical observations.

- From said assets and risk factors, the

25 following estimates are made: |

¢ Distribution of different risk factors and
associated parameters namely averages and variance-
covariance matrix amongst others.

* Relation between asset prices and risk factors.

30 - For all different risk factors and on the basis

of retained probabilistic models and determined



26 - Figure 3 describes the main stages for processing a sanpling series of
probabl e scenari os of environnment state variables received by a group of
three renote |l ocal industrial systenms functioning 5 according to the
invention. One of the three systens is described in detail: - Figure 4
describes the overall main stages of the4.process of repetitive stochastic
simulation that prioritises by sanpling probable scenarios for the 10
probabilistic prediction of future behaviour and/or the optim sation of
productivity paranmeters for a vast number of renote |ocal industrial
systens accorgdi . . i.nv ion. - Figure 5 describes the overall main
stages of a ﬂ%ﬁgkﬁgggggﬁﬂé%éﬁméﬁé$%be?i??58esPBEE§§tﬂ@:QQﬂnQﬂm@#ﬁdhat
prioritises Ity sanplfiewg mhehaldmed)vardat i galgSoadeS é’grﬁ{?lfrﬁmaer

adapt ati on of nunericaldfaraneters to cal cul ate productivity e4ch renote

i ndustrial sy&&EREECor Vit t 0@t hBSPHdentaBACM20genBirgtioes &Eroh anth 8

descri be thregtAnl S qli Q +h4s 1 " qbahi.listic series" fromthe
centralised tr‘anstr?ilﬁftégli r?éggir{l?]ut%?mcg]rg;sf 4 vas@rlr?u%lé:ruro% Vst it A1
i ndustria? sitie¥ fasgowisree nethods to selectively filter the transnitted
content of the "snmp o 2 J?robab%d'i stic_series" according to the invention.
- Figure 9 descri bes aé“fii‘a BY cuf2rue8e 9F t IREGH ocBdlatiare fimardee

i ndustry accasdeng behdviounVerlia®ion fFHULGtIRdesey (gL tgrpative
use of the 30 invention to perform grouped F}r obabi %i%gti%&g%)faﬁhg a%oon of

certain groupS™BPn| sigk faetersi-al systens. 27 Description of the

I nvention Figures_1l,n 2 il a he j n_stages of the
stochastic simlation S?§%§§§°é‘rd§%§’ren§r85p?§’l oorrmjnlil‘iedl o I§&FErLes
repetivédOst afpst egah siamplahgonnsampdstral i sed way and renote transmi ssion
of probable scenari %s Lor tge r obabilistic prediction of future behaviour
and/ or the optini safl ot 8Papr %9943 Bar drha ePgobabiditystlamintier of

renote | ocaltha@dustatabtll SYSERT H®on | b heyd . exagpl e, ,the
remote |ocal industrial systens (S") aré1 power stlg]%él’;‘%ir@q S"'%,g,Prf :tb_e_ ., Sn)

pl aced in t HRCEEh2LEQVVAdHAEMS (EFeabed nulithgubpa i reldtesd ppreiveglar case,
an el ectricalydigtdspytion network in a state or region. 15 Figures 1 and 4
show t he enviTronnent %’E) of power stations connected to a sanme network and

i nfl uené@d by ranbontbhenareerse, stith Montki-Tatke o 1imdmd e dif egbtKoafl f ects
factory perfjpsr nmance LE‘\;)O\/\Aer statipn fr ductivity, barrier |levels), demand
characteristits MO FE3E 19T %gi?r‘?kl’%k?ﬂaw'éh@ pRWeedst ati on revenue,

network avail abi ITHy (3hikhatilcafil uengges) thesfac funct L Qnj ttern
and primary energy characteristics (4) th%t ?nf|ﬁ“§%§‘é’d§upp%§9%§§‘€§a These

random phend&ifRfREr%egaf dPrg Gharsmor Kashetfannevitt Eyhar €hgindesmady »ay of 25
ol T en denitom | dyo fedll 13601000 AR ] 8 LN 8 Rl SR (s lo! ocal

identified are far re extensive a vari

r andom $hendedied .afcordirigrats ctipte rorerey; i dey A 1 @i € ORSE KIS eda
i ndependent IV% rom 30 phenone n to all factories, such as petrol

ft “‘F’a co suc
price or the demard s BHUPRE o RPab s futuRpevaniadions of

risk factors are directly transmitted from the market

history. By way of example, the historical VaRr of one

portfolio day may be estimated from one hundred
25 scenario samples in the following manner:

- Recreated values of risk factors are collected
from the market history over the last hundred guotation
days.

- A variation percentage for every day is

30 determined for each risk factor. This allows one



28 close to a factory not only acts upon factory productivity (and
therefore its marginal cost) but also interacts with demand | evel and

el ectricity price. There are strong chances of seeing the local 5
tenperature change in correlation with the tenperature close to other
factories, and therefore to see the |atyer's marginal cost vary in the sane
direction and further interact wwth demand | evel. Seeking to optim se a
factory margin with a statistical analysis of |local 10 weat her .paraneters
separate fromthat of global paraneters would |lead to obvious optim sation
m st akes singe Io%ﬁg and gl obal paranmeters interact within the sane
framewor k of "4ndg ﬁn'&rtfo"a‘fa r SARBALNIF @fr aerdbakll andaiuslBovEdhe data
provi di ng ceattd 3skFFhcotBirChol Baf ihl.e for collecting observable
data that describes the gl olga:%e%\?i (rggﬁl%%{tgfja status of an el ectrical
network. In the part3auhingase vefluelse el ectrespbidingust ryo thefafa

provi di ng ce orm.part of the conpany that nmanages the 20

el ectri cal nfg%\%\g?éfggégﬁ&&ﬁ% i'0 t.Dl%wéggr ARGEIAHERA héntpi etlle, aswetti cul arl y
the finafce bebasioyr rbeadaba peeviding ES”&Bﬁm&EO}i%F 2] kdependent
entity (such as Reuters and Bl oonberg) that commercially provideés

observabl e data to & vEPFEEYPERdingenpartfslijoserdlas ofis ceptrested
(~r,,~~"1...f&p é@éﬁaﬂliEQoﬁichfégﬁgﬂ& points in the environment (E) are
designed to observe the state of t environment (E). The data provider

(Fo) renotely colteét sghobahchiiststgarm (6F e rpAEBsyL st 148 in
29 the captors. At each sel ect ed

envi r onnment tu t)~~".1''~) from

sanpl e instaﬁ@(t'f%%t#%{ééé rdr‘r§5§&i’8§1€8nst°ift ut'e@ ti@fdomed vBetor thenponent s
to nmeasife tgwrtefoldionmemlydt ke =( o ) ~~5 Lk =). The data_provi der
(Fo) is equ;%pecgewith, a transmitting dg\’?ié:tglg 5 ?E?O%F ob8er vﬁﬁﬁgtggt a. The
latter trandhfetRRgd hRpidiesbservabl e data on to a network (Ro): -

variabl os). - & TesitS OF a8l ornihi Bt oA GEb APBLTLenmRAAY ok, such

variables). - O results of deferm niSti
as averages2leer @ eddmuitatihort bt adaitset iy Aptictedb RML 1) diassy Measur es

(quasi - obser vabl g, vari abl es).. u%?eq ently, observable and quasi-observable
vari abl es whi ch \%é‘esr%‘i’tn%]tl}&&ﬁ? Jc%ﬂlfl | Tigksapahppés18ndatitebl e af e

assim | B edp Thestmaeadepnct edtipibt 9urErdp ~em ssjon network (Ro)
of observabl_e ta represented in a di ggfaméggx\gség?el I ilP%JClg%issiJo*‘h di sh

d
(5)- that tr&AEHLL&XobERr VM ePdavaouseagorks)arM tppllist-~LbK)otde .. 1)) of

the environggal 46E) s ‘I(‘ 20 ) . According to the invention, a
centralised transm t%leﬁg‘ s?%lgg {:Jg‘gls agéz%erlem%s i bethd n BEQRANRL 2. It

usual |y condn¥estépna oomixh erinydebindtidiat bat8UULEPRALL wykh the
fol |l ow ng rr@h@sf ?n%tt%ro%f: 35 - A Eﬂ)del ling interface (S2) that allows a
mat hemat i ci an~ oper at or 't o° THO088% bWy df3Y efdatmnyesipormidiartivabl es. -

SR et e
’ nes a process to

determine unpredictable analysis of a device using
coordinates according to the Monte-Carlo Method. Patent
EP0837408 outlines a pulverisation simulation process

25 using the Monte-Carlo Method. Patent WO9905685 outlines
an automatic system for industrial surveillance using

the Monte-Carlo Method. Patent WO09859322 outlines a
system that generates pixel values of an image using

the Monte-Carlo Method. Patent W09852132 outlines a

30 system for allocating organisational resources and

assessing resource costs and prices using the Monte-



- Areceiving device (Bo) for observable neasures. - Atransmtting device
(Ap) for series of probabilistic simulations. 5 This centralised
transmtting site (U) is a great distance (several kilonmetres, if not
several hundred kilometres) froma majority of the n renote | ocal

i ndustrial systens (S'c"~'.."~, the ) pewer stations (51,...,5"...,5"),
that are distributed over the entire state 10 territory and will appear in
figures 3 to 8 The receiving device (Bo) for observable nmeasures is
represented in a diagramby a satellite reception dish that receives

observabl e d@aarlgﬁ) mMEERGY! hePaglaetneé Itﬁ)ﬁg%ﬁéﬁb a_periodic and continuous
1

flow. The data concer ns the ’b%s a monitoring

(Mtk))=(, uh@jlelensithat ) ahr amsrpﬁdgaﬂamed h@od@,h%egrvq\él deirnc(Lr rlé(fgzt he

em ssion network (Ro) of aqgbservable data. The nodelling interface is
preferably | G&HE e&tt B Tt Asiden theaMomite-iGarlsi Metidd. |Fatdre: nor e
general of ca®®836RkiE42 i cat.e ex ert site (U) that may be
separate fromthe tr%angrlrltttltcilnr?g> ?h ein? tgiyari ta@%es s &FofeSP Hssinthce (of ~
several i | offter ddonte- Cﬁ@rlee\b&taiodmund’tae@nkl IUBBEQ@SlOf rom i@k ord ty of n
renote | ocal BHHE%;H' altgystsetS]l Su~u- | At the_25 nodelling
interface (SE%3 & exper R e(U‘CPmprlﬁé‘ biranFhglchvizel caiuse made:

- p vari abl ess{Xg~tRE. Mopeeotakhe ﬁ@‘tﬁhbanm?nt (E) also known as risk
factors. 31 - Tlﬁrﬁeforecasts} . of different sinmulations. -
The descriptive NGB i t iiddied OhtarkeﬂekﬂitierOnmemtlo(is) thdnt clprdefiidees all p
state vari abigs t i.n relatlonto
observabl e 5 rreae(sslj)@rlgia)te ?f Q:P?)ﬁ p§:o ?g?v\}ltye %L}at 1§he statdst

sufficidftl ydgtf’eatlyutnosucﬁ aamﬂgtibats adt anﬁuméﬂfifeatt F%bhﬁgltg%lt
(X~(t)~"-1~ P~r)1 ]r_)c%{g %y descg be at ,each sanpling instant (tk) th’e entire
gl obal envi ronnent - {E) eRsPrkiecrad WPt A pardemt erlglq:nndleh): 10
(fa(X-, ..., Xphd~ek )acflettl evaRi Btk I sk fagto at tlrre (t)
and by t| rre eri ods)3 ~kk= Iryh m) ~ anfeﬂag\‘é gﬁ%}gctc{t/%)‘“ ESF Cb ~p~)
depicted in %Odfé'f%éi}%tmctauetwmu on The statisti cal I aw (fa) with

araneters 15 (nunme S eneral | y.cho
ﬁat henat i ci an gpem é Prl%clgg g’[é@ﬁ)g%l ca JrrégyFP i iud»‘ét &t nﬁ’ﬁééllby

hi st ori éal cﬂﬁ‘ernembens ofl rdq:samt:t;mﬂvw paf:arﬁ@t’eggt ?nl ¢HY ML oL awe; cnor nal
l ogs and so KUY o &, JTOT € %al Y oint statistic distribution of p 20
envi ronment Vari aples c{%( Jt Lpa ?’E“e%s'orarf%éi?n%éwzal Thes¢al eads

(d.Y, (tk)j="td pa) pamdmleeeesst%m;sﬂmghfa&meo kgggbgggtgl 2;{5' cal
statistic tg_ﬁ@s (averages, variances, correlati o rea

behavi our s oSEREERFico5 distiidutisey vabFe eraiionimné daox | Sa

recei ved, beg negi&sH 1ou menory bank i s updat ed
in which thedgtearlf%(?llc hi stuoér){/l‘gl’f% ﬂﬁ léa%%ﬁ g P S S E= (T(}P)‘i

regi st e?Qed nht@abdal cthet orag€) ofl cthat esari@rcd heovayindd! ezﬁatrlx

(X~(t)~ &[)“ pr t at each succe55| ve sarrpl ing period with
the aid of g‘)%g‘g’gr W ste litfe gamna orfemtMetYiast t he

measur es veekehniMukks)... Preferably, the calculator 5 (C) calculates and
repetitively updates the variations history of p state variabl es

(~ y~(t)ct=l...py) Simipiatrion r@gtbo@ss ithaitt s wssror § barloceld)s. \@f i ati ons
of state vawm eu e et he difference or ratio of
two val ues ofb@gb?/:grl?%bl e%%t%{suc eSSI e 10917?2[‘8 Bhe 5Fe|‘F6‘|ré°§enerCaﬁly, any

nuneri & vehwéronment variables” .and according to which a vast
number (number may be chosen) of repeated samplings of

probable future values and plausible environment

variables are generated. These lead to an absolute

global histogram description of the probability law in

30 the statistic distributioh of wvariations for a

numerical productivity indicator of a system. (This is



describing variations (absolute or relative) of the variable between two
successive instants. The calculator (C is equipped with a simnmulation
system (9) of scenarios, a calibrating system (10) for 15 the statistical
law (fa) with paraneters so that it conforns with stored historical
observations in the nenory bank (H), ang-a random generator (11) enabling
"snp probabilistic sinmulations"” (W) mﬁt% mul ti-val ue descriptions of
probabl e future pseudo-states or 20 pseudo-variations of state variabl es
(X~(t)~"=""p)) to be repetitively created. Various functioning nethods of
the scenario_si hati on system (9) are described further on. Some generate
series of si ﬂﬁFgB' ¥nstht Gage ¢fri EbPeMoBtesCar)ei =atd phy st iaher s,
series of sigﬁggygggsmgghgagbgtions of p state variables (~. Y~(t)~"""p))
In such a way that, at the centralised transmtting site (U, an

i =l...p.J=l...s, kBhe inyeptienprseaies eblplobabi behhivtoarmuhativans (W ~
33 with nult#igggge gescriptiogspgf probabl e future pseugoistates or
pseudo- vari at 1 Ons 8F°%t he enviPbAReHt (E) pE nunerfical |y afdmpdpétioni vel y

gener at ed atssaciesstyproPsbani st{to) Bygasi ngyhihe @??E?Qfo' néuiip B oK)

distribution of the statistical |aw wi th paraneters

retained fronfehecFbyat sparpdinsur (seledhiome dfnwrdbakdfe stataavabisabl es
(Xt) . Accorgj j Dt 4 pl j Lon de, this "snp series of
probabi | i sti ci??rr%f)“é‘?up%in%%is@%ngfs‘%r%‘gﬁ%bﬁ?%%gbﬁﬂ?q?ieéeri es" (X, ~) of
pseudo- st ates forheel byprexioup - wpkit s kwow anewW tityal Ufp BaRPhE NY, Of
future pseudg- st es.éﬁtétk%rt:]...p,J:L;.s,k;L;.n) i ncl'udi ng possi bl e sx
mx p nuneri cat™Ved U Car bvahr P roRakl bakielbvee forn @ gnagee
variabl @8 (X169 ~=amkrpPrh aRGcdB) GONStIfdieSa11 FQLLgac Lgtine
forecast ~tk~k=L.. /_of the si%uﬁ%%iéﬁﬁﬁ ?}1- g?tg (mﬁgéég%gfggﬁﬂch
greater tharftabigfekeab| ecalicutatperadoagidat e (Xon =ih' * 9rdex X to

j(t,~) ~~=| ~~p. =l 2 tor f 1 at i abl es.,
(i e el P biGantEle Tavh TR n5HE deseetbskien 1 gure
5 this "snplisnidhitinel gf chabidtisdng 50F | iufdnScadl | Srd@isRgy byy, sxm

p-upl ets of .a Jr I%!valu sanpling of future pseudo-variations 25
(~ ~(tk)~tl }9i5ator &4 2 ppyshemusiVhgnt heukiasbadd val ue ofamdeme

variables (riiddorimekrtn~) 1ol igidwding Sxdps pﬂtggeri)&?g%%( (4 val yes of

probabl e future pseudo-variations for p state variables ?3~a%9"'p>)

and constit fdsulatporthaickal of 2 1pinghe fdneaadtl-tindtdtutdonod the

simulation Lorteo1i0 by using the “simulation
statistic/probabilistic” method.

It is further acknowledged that the previous work

20 is able to repetitively transmit numerical values from

a centralised site to a vast number of remote sites.

This is especially the case of financial data scréens

used by Reuters and Bloomberg. A central site is

connected to sources of variable and random en&ironment

25 data (share prices, financial assets and SO on). fhis

concentrated data is transmitted repetitively in a

decentralised way towards a vast number of remote sites

(screens of financial operators). However, it will be

noted that according to the previous work, the

30 transmitted data is real observable or quasi-observable

data (share values), i.e. recreated through calculation



5- O s {where s is nuch greater than 1) possible future nuneri cal
pseudo-variations (~rlk(;=l...a)) _ (~j(tk)y~tal",p j~l,.,~~) of the vector
for p state variables (X, (tk)~"""...p~) , As it appears in figures 2, 3, 4
and 5 with the 10 aid of the transmtting device (AP) for probabilistic
simul ation series with which the centrahigsed transmtting site (U is

equi pped, said "snp probabilistic series" (W~) wth a nulti-val ue
description of probable future pseudo-states or pseudo 15 variations is »
repetitively transmtted at successive instants (to) , including the sxnmx p
nunerical ps t hat .cqonsi st. of: (case 1) said "snp probabilistic
series" (X ] )qlig‘g\é?seq’% G374l T RLENGE IS Hateak)and =0 pn) ,
|...s,k=l...any isand/ e (SRSE ad) Said * iatj |, probabilistic
series" (~X, ~). of pseudovari ati onss'i%ub'(t('r?{kg))g\]%%ﬁﬁﬁs?: O%,les?lgﬂa.“fa.’?ﬁ) As
observed in PEgu¥s Prigciplgnd’, syltemataasmrssi papet ipiobalidrigid ¢

sinmul ati ons LA e I sed way.f.romthe transmtting site (U)
at 25 succes‘s:?\a/tggiﬂ%g?gﬁ?lsC?fo?%%lévgigs s@ﬂ%l\}g&s AnBer 2 ofYlddora Jusc al

systens (%w)ofi poshébéri sitamenetlmrl ORDXNE rBHABAR Waghipi1dat 3540 this
particul ar CARE t he 35 transm tting device (Ap) for the probabltl istic
simul ation serted*PsFepPEL8AtEndi A Aigtagramby a satellite em ssion dish

12) f babi | TEéi fied y abilistic series” (W),
uni &h 11 5 Successively it ansert SrEoPtRy: SaPel PEReApepSELnaf aBost ds

(Ro) and (RpY¥°nReehorkiOura satiafidctheyspmebabt listisdpreteedibhaksanot her

satellite (ofhgkrdhan . d for receiving observable data) or any other
type of data tra#éni sgltet(g%%r%e%t %od, P as tﬁgel nt SHiemisateoul d b used

for thelfransmdstoivbty pparahicltesls crshat 8. Aapudi Bg L fdie, | T?é,%g&i on,
figure 3 shows hoe/v al]l local industrial systems (Su) are generally
organi sed. 1T | EYSERTEi nisHPiasthask etect ri cicommordusyilybals it

i nvol ves allerppivednrisdrat | €4S oS pose. i ndustri al. behavi our
(production of ener gy kW) ?é%?fe%]tr%dbyllfh%a%@nﬁ?]o%ﬂbnéﬁfﬁ)dﬂe‘é@Fi bed in
figure 1. EdH9wcaPodndVisRr icindsitsiers ( Bf~ual .number CoFsi si8aREigifairly
simlar |ocaljem tem (13, 14,  _15). The 20 make-up of the [ ocal
conput er sy?tlem (1@%8%8?}4%53%5PPFﬁffoiertserﬁ? shp jsimeleaneedsiv figure
3. It idSequigdmed.atiegch tmudol |l owing main features: - A local nodelling

interface (S2u) too nfigure the site S ~~I...n> ( a ) according to
di fferent vari abl*&s tg’i’?d f5dels.as has qeen cesanidied {@)vé,o erlyy out

nuneri cal agda%tiatdisi FTe td - |, nenory bank (Hu), 36 -
A local receivi rJfg c?ev/:%b(a%%t};\i@f‘%rd rocaebc“ﬁ%lgs%ﬁ%tdaﬁlént tPIIARiYned and

adj ust ed i nS§R#dstie r esdilmatiche offf owhef prrefvaliilliitdy ¢ daf a 4 onphe

satellite (BLachQedd "M sCARDML PSR! JPWSHIARLRYS'ET 'S SR,

20 behaviour indicator deliver accurate and reliable risk

assessment.
On the other hand, amongst the
statistic/probabilistic processes:
- A) The analytical method, and in particular,
25 the estimated variance-covariance matrix method, is
simple and requires few calculations. It may further be
used jointly with various remote sites. Thus, according
to a variant wused in the previous work, the
RiskMetrics™ system provides, from a centralised site
30 via Internet towards a number of remote sites that use

its method, a repetitive transmission of a set number



5 wth alocal satellite dish (16, 17, 18) to receive probabilistic data
and a local reception device for probabilistic data. Tndependently, and

wi thin each | ocal industrial system a succession of "snp probabilistic
series" (YV~) with a nulti-value 10 description of probable future
pseudo-states or pseudovariations inclugdpng sxnx p nunerical values (W =X
or ~X~) are transmtted by the satellite (6) and repetitively collected
with the aid of a satellite dish (18) and the |ocal reception device. 15
Through the local interface (SzZ"), m (n1 Sm tine forecasts are retained

fromthe m sai I [ ecast (k= m~, If necessar y (in case 2
descri bed abg\'/:'g ééggrég?g ent €d(t|thr? f?’@ﬁ?’@ngf CW@FéaPﬁé I%‘élfli(nduTsnrl al

site (Su) onbucheca vemyan tisp Ve at be8ah120 prabaki Illc.%t 3G 138 1 els (W)
fromthe satellite (6), said corresgondl ng (at |east for e retained n
time for ecasP§lPFl}:)lse§rrpbﬁltU§§B| | t&ei c ceatired ofanpbemmta esitasn)

consisting o 0- r ate

(X=(tk) =11, -’ﬁ&u%g,gg Eﬁgq’éﬂg’%%&) Jedes, yg: al ROF atREPL R o i

f et ai ned o Vﬁﬁx’gef o‘smuabimﬁ K)o f aehv¢abnm¢ﬁten‘ﬁaﬁﬂa}bYésS vmdelsigl1e t hat
has been pr evgog § set ,in order %ﬁerm ne the productivity indicator
37 {I ug ' r SEE k) PG ey ac AR Pk oo r bleés vagthiogulist i ons
{j= ,'S) tﬁaﬁumaj;tcalll;y @ d ediyer yor | gast art vaI ue (-,
of the vect or (-, E of Iocal action Ear anestaCtéCrlsCEff(almhljo%hFéS m&a@Bl%% \?%elsed) -
To each si muf GpRE1 1Bna%|pT1@F§abit¥ta eneamabb estélebnakIhess[))>th(a|t) ) that

corresponds 4peS t I;) ret ai ned fr B probabilistic
pseudost at e ser| ZJSCH: %%?ﬁ Q%Sj;gé)) 0 kfﬁuénoﬁ e 85 dfhgagciatat ed s
pseudo- V&) uesn:b)trmhenps DdLiKi‘tUS/,I tyaandtﬁat:Qlatlon accordlng to_ the

(1, ~{tk,~.") (X~tki$|‘é ) are determ ned. The
correspondi n agl ‘F%e%o Fr c%r&ﬂtﬁ%’m F‘?t REi da¥educes errors in

(lud(t~/~, wHKe=I ) bfar 8o gt ey t e ged acc g| ng to
t he productivi tyciaesvel (1, %’ Th gfﬂlss?g%;&r}gm (gaa?( 3&[ 'S caF% VS?% Yand

stored in thearhy r#é‘#ﬁﬁ%ﬁlbmﬁ( ©Hu) cesvegitlye probabstohyidustibbyti on (as
a number or jper u) of the level reached by the | ocal
product i vi ty | ngl ca %9@ @ u?‘yclgﬂn t3e P« gur%‘f?‘éﬂt‘(‘m%) 3EEBRBLAg to the
| ocal nbBel “R2Btgage-dadked i caécaaheuéatﬂ orarﬂisdugss chhe vabyigrgijat |east

one chosen statl st cal p rameter of adj ustnent (such as™ aver age,
spread type, angh Vit al RBR ut +Peiydang sdhene h) ttﬂ@é;t |Qaahar aloéeni stic of

the probabi |péb€fe"c‘5té3 stém%f% (ené ?HPLM hr o %d%félylt%plée%/gll:% -

(lu{tk,~.u) according to the vector o oca actiof pararre
(A ul s..., With. fhe tra&smsmeoaswaa d imirerd catimbeti wifsatGesekaccor di ng

to predeter r cho n statistical paraneters of
adj ust ment (rﬁ{ Je)q-)réfse orhe%gmmfahl n 85? ﬁfﬂseﬁ?(%’) THe vector
5 | evel 20f Iq@cmalraic;t |tdm.=.paiam?heusficwhﬁ( tolidesoribe)ed P r&ardnt ocal

system ( Su) then uste to a cal cul ated optimal value according to
predet er m né’c} &lct z?l Cltﬁ’rér der to anticipate the future probable
behavi our and ef fecgj veﬂ@és @ja or}o %f ted t the
environment (E) during any one ret al ne t| orecas a‘?nof one

particul ar Rgpltiicatliasn ndde ofMemee+Carht i onidedatibad maatfuogur esig and 5
's to rendeqoiRdeldredd 8 R PROFYREL Y OF T DdLSRL Pl £OM T esPnding.

25 “purest”, the most global and forward-looking in its
conception. It is undoubtedly the most theoretically
correct and precise and may be used for all financial
instruments. Nevertheless, it requires complex choices -
of assessment models and stochastic processes that

30 generate correctly chosen random samplings. This 1is

very complex given the difficulty in assessing certain



15 to each | ocal action paranmeter (~.~,) suitable for each local industrial
system (Su~u=i..n>) . To this end, a generic code (Lh) (that is not
dependent upon the local system (S")) is assigned to each |ocal action
paranmeter (~~(hal...q)) at the expert site U A ( ). "productivity 20
assessnment systent (IIH) that is regulapgpy updated is set up for each code
(L,, ) , i . a, a progranmme (produced as a digital file) that is able to
calcul ate, according to the p -uplet of state variables (X) _ (Xl ~ii~~~p~)
and the | ocal action paraneter (~,~), the corresponding 25 productivity

conponent (I, H .~ X in such a way that, for each | ocal system
(ST)), sai((tl oca(fus“yé%zgm; %%aﬁ:ggllg ERRTERRF ) deFRdPEmensi. npl icnléakdi ng up

the 39 conppaants latge) rﬁhﬁéﬁd}ﬁ’%@éiéﬂfé’tlt{@éﬁgt%{j ggrresg |ng to

each | ocal action ar aneter (~,~) 28 5 The
expert site $RFFerELyi niepiepented hevrterstlrtal i sEdrthansmiﬁl Reetid egby a

network (R )gi i r tstheaatlve nuneri cal definitions
of the produ%t?ﬂ\i/??ge%%\‘anpgl%g{rﬁeg(?ﬁ ]E%se{"filo Xfﬁé)mplﬁ) eflertiene hand,

t he "snp dpr oibabl lbest | geseraesy k1(n\/\1~a>rm;;h lttoS nybti -@@&%@esthgtl on of

pr obabl e fut s]%ugo sta ei or pseudo-variations is repetitive
transmtt ed FURREEET Y eOFf ndPLALs InfOrmatdmn iy steams al § séhereﬁosm tting

site by usi rrgecté‘@sé, r ehdl Ne@pbRk Pe behayi t at ical

(fa(X1, )&r} O%#‘@l ntine pt o%st;i?je \%‘l?l gbl A&% ding. 'q'ﬁ~)t1.1601 t he
ot her hand dp@aarsvmumdywknﬁmcm osihe pheductivity
assessment gysten {14 t he 1g{il r % i's transm tted as a

digital 20 filein ac ntra |sedn5\%§}“a 1°%Ra Pfs?:@ﬁ‘otaenq otal ﬁ%s@lﬁdal

system 18") emmmhmttaamy f@ﬁrrmﬂﬂeﬂb be ~inpgAddented i‘%. c%f
retained time forecast ?he

cal cul ated: _- FQCI]FS:: ((51

si mul ation 3t daﬁ C(tSLY‘) GZ]EY Aqeaptadle jtalthe ma;jc(mmeoﬁ is nuch
greater thaginbndifalposss®l e i gl Sﬁﬁ}gd& at X~ 40
received or recr eataed by usi ngﬂ?iﬁée %geu o- vari iﬁl Eé §‘a(t~>¥"Q"3£d - For
each h=1, .. ¥§sé feralansctben ipdreaestterds (a' Ults 5m§ﬂ!§ﬁ@ﬁ’e!§ﬂ§.b)i i) sunmmary

and accordl ATW S X tt%er%l&%\é% ft?]{)lrrrlj\%é_%% of the productivity indicator (I~f),

its histogramis cal culated y the retained statistical paraneter
(V(~.u)35. Final by, Cth@hectarosf kaeshvagtbap PEABLE! hilShadidg 2PPl T ed

in order to 10 O%tln]Sgythesxgﬂfgtggnth%ngéﬁgéStuﬁfl eﬂ;fne .

extreme
sens1t1v1ty,to data quality. Actually, one or several
unusual observations (be they truly exceptional or
containing a mistake at the outset) strongly influence
20 the VaR value over an extended period (equal to the
length of historical periods). Tt is said that the
theory of extreme values could overcome this
inconvenience. Unfortunately, the amount of
calculations involved in its use is prohibltlve

25 Further, the historical VaR are inaccurate and must be
completed using appropriate “stress tests”.
Consequently, and according to the historical method of

the previous work, each site must be equipped with a
costly information system and a large team to implement

30 it. In such a way that it may also not be accessible to

the majority of financial institutions or industrial



A particular case of the above application node consists in productivity
assessnent systens (|Zh) being proportional to the |ocal action paraneter
(~,,~), iethat: 15 ~h (~"uh ~ X ) - ~uh~h (X ) where (~ch) is called the

"margi nal productivity assessor”. In this case, the |local systens anal ysis
20 nodel (Du) anmpbunts to creating a scapar product between the vector of
| ocal action paraneters (~,",,) and the vector of marginal productivity

(~(X¥) _ (=h(X)~hai...qg>) ; Du (~u~~") _ (~"u(~(x)) (**) 25

Cal cul ation of the statistical parameter (V(~.")) at the local site (S") is

t hereby sinplified 41 0 t| m sation accel erated by previous
regi stration 3553 etq}?cal? gY’ﬂ'a}dpf"’dé ctiqf t9rsbaves an interest in its

(7L h(X=) (h= hmsolqménttats_aﬁ in oBikrl Rl BRATRADENNE L) of the |ocal

calculator (C' A first particular variant of heln ion's 5
application is al 36 déscrapkdovhefiggdr etidat | ttlwncpermdms% castk Whigy e, at a

tral d tt t babi | i st
(ax ) for med BgBTer de"% Fddnd thend KRE: Rostbedighiqgssenario of
pseudovari at eomsronmentj Marigblkd . towkShs. f@m&éefﬂtﬂi(e% SE PS tgﬁg” 10
fromthe staggilrd state of state variables (X (to)~'=I. rically

and repetiti §V4EhePsl ed athificcdssi vespasia ﬂ-S’ (tohe by cuaseng tfioer

of otate vartoprecty SRy of RELEbEEI0ATRAT vakSaTes, (FERY 28 MiadRues ox m
vali abl es figlf?ﬁfe?es'o%mbbe. fsm'f:"éﬁ?f 't ;f'g‘ﬂ’ﬁﬁ e o (RIS e

f or ecast f at]'h]ié3 5i hoFatd oflaRaletrRakidiestele vaemuch
o mﬁimzf:fﬂ:ﬁ;mzCaisz?a%%?cr?&@%%mf%Bn --

vari ati onal btPRst fersar nsgerdgrd- %Tawm@mamwnh shdt &s
(~~(tk)~t=l.3 1 , ﬁ‘{%r)]: repetitively fromthe
transmtting lsdlpltteé(%U%Ol?l %mé ecentra %?s%%aé:/aﬁ'% 5\%?%5 PheSIGR %bE €renote

| ocal 25 systens F@ufhefhi s disskper ﬁvamm@dmleyltt hepkbasagrkki Nngrdguice (Ap) of
probabi | i sti rrulat:ojg ser swthtk}éeald of a satellite emssion dish
(12) for pro Lﬁ%i‘bﬁ??%t’flc 18 ArA v %e%%'f%wnelél@ae;d neatkpdndent |y,
and at @&ch tHhiat ﬁﬁsﬁmém u), the local receiving. device (Bpu) for

probabilistic data repetitively gat hers via the local satellite reception
dish (16, 17, 18)I'bfSYchrdpatay i Ehpt ddea analkysis i aft dite (pogvhads
according tQ,oafktjeé: nfSHE r 0 r.J; dj ust ment of variables
(Xt), the standard val ugs%% tﬂ%;&\ﬂa’&?y/arflc;arr)r‘L=l sp’(a%%]o ]csarric pr§diction) gq

gat hers sai dechrpque iafi cfrmalurpr ddﬁtmhl@.tn C(ard/6s" op@Aminatdforst 8ke
vari ati ons inrelation to tine increment

X~ =t
~tx transmi %’ gil[%:tlt(vﬁ ceR?FﬁV‘eEFFE)(lﬁf ‘Phl‘éa%l%t AUDSEneLi seeMQEehi n t he
| ocal neoror )lohallk {huhstFhell (Efétéi'@é cyliat %afﬁ‘éuia’fald Yn@npesesssai d

"smh pr obab| |.istic series” of pseudo-states
(X~(tx)~tl. fipancials, kSFLtesr}r)) stbjected i st ands (cal)unc(lto gIdbalt hat

environment. The systems should provide an accurate and
reliable risk assessment of a “simulation
statistic/probabilistic” type, i.e. working with a

25 selective sampling of probable scenarios of environment
variables by using a minimum of:

— Human resources.

- — Means of information calculation.



correspond to the vari:ational series by increnental nunerical calculation
of the type: X a (tx ) =xr (to) (1 + OX,~ (tx )) 20 Any other fornula
(addition, exponential and so forth) that inplicates the "snp variati onal
probabilistic series” (OX,~) comng fromthe centralised transmtting site
(U and the standard 25 value of state gariables (Xl (to)<<l...p~) , A
particul ar application nethod for this first variant is that described
further above with reference 43 to figure 4. At a centralised
transmtting site (U), an "snp variational probabilistic series" (a, X ~) as
descri bed ab i ri,cal and repetitively generated at successive

i nstants (to%%&gm& state variables (X (to)~l"'~p~) is
repetitivel y col | eeiceddamd maywdritpd. Tifensi®hyariaki ogal, prebahilistic
series" (~Xl ) of pseudo-state variations
(~r1(tk)(i=l.Statistic/pnebabiliptigfd t hprecesdar d wal ue stfoctizaitd c

vari abl es ( Xg§ StFon - P3) e jtively transm,tted and 10 in a
decentral i segﬁ%q%}ag:rigr?]t 2 tt%ng%’???lurrl‘g Tt & (PFLP60AF 8% MR Ymr iY&ts renpt e
| ocal systendofstiy A $écend piriultdrsowsoP) hat it Vapirahhpiah skhe
application g}eggﬁ i.nventf' 3‘-? is described in reference to figures | and 4.
As shown preViSHSFYIPR Plgure ehawionr qrrdéernthpopptdmisatien

envi ronment 6E) pradeeitiies t a re (¥b~hl adi)) observe the

envi ronment (E) pstat us tra(rglzfsnﬁ';t at %E;llc%h (iyﬁstgarwlrtas(tt )ndélh]@éeﬁ g? FoMe4iSur es of
t he environnkotal Eindtiatusal~kikxehs (5. %).. s i bed,.in figures-
1 and 4 shows 20 the transm’ttiﬁlng Si te( U) zzs Eﬁsﬁ%i ﬁ%gf?%ﬁeggi F(}}ﬁment
dat a provi defiobjovhegobssesabl e data provider (Fa) which operates the
captors' 0network (Y%{é{:{l ....r)) ,. The designer site (U), quite a distance
fromthé majority o & F t¥Otdk al ndngtsial asysyemneny S| Buate' a~~"~) ,

is 25 where Is del describin he environnent (~) is previously
est abl i shed néld dehh%géng%l éproﬂ a?réevéﬂ%éf%‘leés but are subjected to

(Xl (t)~t" " ~peomter(and (éYolutisndty) §1bPal bt res. (~h
(t)y~h1...r)) ~ ,, ~here Jg_;ener ally % % r) , ?ﬁigﬂgﬁggtmgé) Fﬁg%ya%iy

envi ronment Rer i Bwresicxlly) ~desepipeghysiicdl | ypdessrdthe thgersiwias of the
envi ronnent ég) LR Ais entirety at each sanpling instant (tk). However, it
is 5 under stdo@that) ¢ hWhisherang onffagt avebybeheer Campenefit smdthea
transmitting site (U, or on its behalf, in particular when the designer
site ( % i Staf@tearian X Ad, WEHE€hitting site (U). The centralised
transmtting site (YL?% is where the r environnment 10 neasures (~h
~t)~hl...r)) areTeldeEpy Rolstatedvandabdeer i GEQ)‘At?) paakes apgthmdyg i NSt ant
(tk), these.,r asures constitute the conponents of a tenporal vector to
assess the &NiFEhREHIC (WUERSY of | fih(tWhere 14 1F muSbgrmeadrert ythat each
successi ve samlyi ngefnbk): pes-9f, 1 he, aj f. a nunerical nodel
descri bing the énvi r onnent E?éjggan%iéct: ﬂe n%%%%?%s lvrgﬁc‘?%t?m(%(t)iifsrt% p state
variables (XS, 419y .~1~p~) _ (~(,ul (t)~",~~r (t))) are calculated. The

i nvention recomrends two particular nmethods of 20 repetitive stochastic

sinul atZ®n that priwnété sahd heerebt prehabke s€eraLho $3001 i nd d4L0r der to

predict pr obab(‘llfﬁ)f uture behavi our and/or optim se productrivit parr%rret ers
of a number (8 T'€Not makoche i fdusheraldSySEEHEd (Sidth a numerical

productivity indicator (J,%"-) according to a local
numerical systems analysis model with parameters (D,)
that has been previously set (I, =D,“""(iu,X(®)) for

25 each system (§,) and for each instant () and is

dependent upon:

* All or some (X,(N"'P) state variables of the
state vector (X(1)).



25 The first nmethod suggested by the invention of repetitive stochastic
sinmulation that prioritises through probable scenario sanpling consists in
its conbined use with the method known as Monte-Carl o. 45 According to
this first method, which is described in figure 2, a history of values for
p state variables (X (t)~i "1~) of the cggmnon gl obal environnent (E)

t hroughout tinme is maintained and updated at the 5 centralised transmtting
site (U. The "snp probabilistic series" (WJ) with a~ multi-val ue
description of probable future pseudo-states or pseudovari ations of
environment (E) is nunerically generated and repetitively transmtted at
successi ve instanfs A 079%F e F dl Rl oqt BetAenhpd remewe ras (it ensGar | 0" by
using the re §i ngd s%at'bhset' cal,,model (fa(X1,...,XP;t;Qtk)) of joint

behavi our wi thi RSP HELEH (%:tf(tajﬁ"s't’l&t) variables (X~) and the nenorised

hi story of val ues .State_ variables, (X~(t)~""1~p~) . In other words, a
pseudo-r andom 15 éé?éggf’gﬂ rrett%odtglle pséf)’tﬂ%’g@b‘l’ﬁes (Wlye-) is¢ogbedtiict h t he

id of gl hath t '
aid of a ran datben gerecedor AhhowLca eg%gg?%g?lci%{ﬁéésedf

transmtting,sjite if not the designer si one of tRe

{V, ne |
fol | owi ng prottBeEatEan he Sizy:stic/prowaidoistandont afypan er gadics type. -
"Weak di spar{dyt 4 dphol Aures sk seri.es, anpngst others). - Any other
met hod pr oduci nglnunge sezija}g)ynpt o%rat%%qcflsvﬁarﬁamBgf'ngc&fdP’n”@bPBlé
speci fi ed 255@#®maridutobnetvbrommanpl earvabiesm ont aphibAt geyabimsSai d "snp

probabi | isti ies" {(W~), wth a | t]jval ue description of probable
future pseud%i;s?%%‘glsc%]l(’ SRR S ar Pg!t-li big iRrehabikkityedaw dndethatral i sed

way 46 fraidtwei bueined 6fi Bershteohl) orowar al ,systens
(S"). Thisapplication method i s recnger?de\épbrgﬁlt]%ei?%@gﬁ%ggﬁe&rﬂégﬁecond

met hod 30ggeifidiranon hfdmyeadhonlotad répdustivel st ogbeshi c(shmubat i on
that prioritises through probable scenario sanpling consists ‘N its
combi ned usé'SHh FRESnESRREIRIGWAN asampdiogi caf drdngsi srobabi iy

sinmplified waBrsd : d.he tes o] h descri bed above. According to
this historical %%gllaalr{;syg@gret tcc)a}ré t P\’g%é%%gﬁsng”bf AprRbaBr e Fat ped

vari ati ons enmvirganfeadt.ors is transmitted directly fromthe nmenorised
history. A history of values for p state variables (X (t)~" =1~P~) of the
conmon gl obal en\ﬁerwoeﬁ'r?éﬁt (Bcc[%ﬂ@d%outt% nEhes neinentieen and tpelat ed | at

the 15 tent maldisdodrialansm Wf MheSigdddds 1E1§o.smp probabilistic series”
(Wj) with a nulti-value description of probable future pseudo-states or
pseudovari at i ons —of Mebwalbynerent(xglise namer i gat hyrgerigs atge;

al
repetitivel nsm t,.successive instants to 20 by using the retained
statistical X‘r?tc"s‘é‘%‘l (f%‘%?gf’ﬁ?’?,l%;t;%ﬂ%’)O]cﬂg}f oi AR9enBSFEORNALT hi rPE he time

(t) of statpreaucibgesh(X, kededtike BmIised JH $hepare \ éﬂﬁasr'f p state
variabl es (X, %t)~‘ R~) . Accarding t.g@{lhe%dnet hgj Known a% [ thoggri c", the
esti mate of 95 PFRYBILPECRGt YR&igbadess iptop ovrarentaailatsiids .(X~(t) ~ ~ ~~~p~)
i's recrgpated by usi he standard status (Xt(to)~~l...P>) and past
histori'c variati ons&%'j Y~ t?‘r;af?-]rin ~p~s-)1mPgF a %ét feFast REgkdematiq o) and
by affectingagdauhatdoneat edntedting information technology and
specialist personnel at the vast number of local
industrial systems.
According to the invention, and in its more
25 general form, the stochastic simulation process is

remarkable in that it combines the following two means:

— On the one hand, at a centralised transmitting
site (U), a great distance (of several kilometres, if

not a several hundred kilometres) from a majority of n

30 remote local industrial systems (S,%""):



47 with a production probability that coul d depend upon .the age of the
corresponding historic variation. Said "snp probabilistic series" (W~)
with a multi-val ue description of probable future pseudo-states or pseudo 5
variations is transmtted in a decentralised way fromthe transmtting site
(U towards all renote |ocal systens (Swg . A third application variant of
the invention consists in introducing biased data within the 10 transmtted
stochastic sinulations. The aimof the biased data is take extrene
situations into account that only rarely occur and/or constitute

"cat astrophe scenarigs". According to this nethod, the generated "snp
probabi | istic seri%®sTf wthat waph a'smptiseaiee 1ofesprbpabonief probabl e
future pseudo-states, or ,pseudowl‘l;_j_pg,tlj;gglgm)t ransmtted by the transmtting
site (U towadlatiiorsiote (Hgal systems) (Suyiika biased hp1eelakiga to the
statistics for the history of state variables or variable variations.
Accor di ng t o defirimrien i amf of enva Homwemtt on(E3 histery of yyalsesefor p
state vari abl ﬁé Sagl(réaf ~t1p~) of the common gl obal environment (E) ’

t hr oughout til@e®s ni8i MeaP it inalat edeatribedcentir al i s@gt 4 ANS&Ht i Ng
site (U..The "snp probabilistic series" (Wj) with a nulti-value 25

descri ptidn &Pypréﬂ'gblsélcf%ﬁﬁlé’%smt@t esttor. perandiriqt iens e t he
envi ronnment ( is.numericglly geperated and repetitively transmtted at
successi ve i %sﬁ%lgﬁ’t%éotnd by ‘?(}Ei%g tﬂ%mlPet aPAEYSSt at ioft | catrahedelli stdife

(fa(X1, ..., Xpimuebklibn@f j@indtpehaw.our within the time (t) of state
variables (Xt) and the nenorised history of values for p state variables
(X (t)~"="...p~) ¢ Hoviever,a | cienrtiest abFst M srdsiEye 0 iase tate 5
vari abl es (X gt ~~' ~~~p~) in relation to th}gi r hist o%%agéati ss%lfucqsqnehavi our
are del i beraf F‘)y'e?nt Pédea¥d riopmenthéE) swprpabbabi (Xsr)(c-Bgri es" (W-~). The
transm tted biased series thus reproduce "catastrophe scenarios". This

enabl es the i npact® HT safd EREST ophE sCerababdel0 Putwesot pseRiens (S~)
to be taken j ccoupt. _Said "s robabilistic series" (Wi) with a

“mul ti-val ue tig%tg%glaﬁgcr Pht ?bﬁsﬁf %FEBQ%% (Mﬁ)giglﬁ’géudo-stat es or
pseudo-vari ati ons e .ansmtted in a decentralised way fromthe
transmtting si te(%lﬁfEQSQtegvl\%%drsBea g r%ﬁlﬁ‘tl%}aﬁ:%galatsﬁ"teenﬁo{fS§)°—Y8A@clor di ng
to a first syb- ian fy t i var,i ant, «escri bed above, the invention
recommends tﬁatmﬁl%@géla;g(a) ot{l%és#b&gerco%atﬁ mt"sfti C)CEéart)i es" (W~) '"with a

mul ti-val ue bi ased scriyati o f. probabl e future 20 pseudo-states or
pseudo- vari ati ons t(riglnsr%hﬁteedq;bh?/ist he THFanstfitfhg %gt ePropabdhasgdcal |

renot e 6calsislerbodSu) ¢y elakhonyt ¢, S&l€ctd r t.s . made fromthe
different renote systens (S'”)) be sel ectively ;\;ddalp edag%%%lﬁ’ltsméhd?fcertai n

renot e syst emolahie sEndut-eqyashfdc?s B JYNBE E@eu%—%'e%tsio fs ca%ast rophe
scenari os accordi n%to t he specific biases as defined bth em to Phe

central i sed FPAFHRS g ariables ig rdistnibured oin heseecenteal ssaad by
possi bly nergiyig those that are

¢ From the transmitting site (U).
20 ¢ Towards a vast number of remote local systems

(Su) *

— On the other hand, and independently, at each
local system (S,), the majority of which are a great
distance from the centralised transmitting site (U),

25 and repetitively:
®* In that said “smp series of probabilistic

L3 L ¥/ k L} 3
simulations” (W,j) with a multi-value description of



49 identical, "snp probabilistic series" (Wf) with nulti val ue
descriptions of probable future pseudo-states or pseudo-variations that are
biased in relation to specified paraneters requested by renote systens are
5 generated at the centralised transmtting site (U. The transmtting site
(U) selectively sends each renote | ocal 2gystem (S") said "snp probabilistic
series" (W~) with a nulti-value biased description of probable future
pseudo-states or pseudo-variations that 10 corresponds to its request. This
is sent electronically (via Internet, |ocal network, telephone or any other
met hod t hat §%E§%%l%h%}transnissi n of digital data). According to a second
sub-vari ant & -thiTHH WS iIRFRURE3tRY @bopecudhe vamiattions reeconmends
that 15 renoteligeteds (S") alter all or part of the "snp probabilistic
series" (W-~) they receive fromthe transmtting site (U to take possible
extreme situation$ thmat bﬁdbctathboténtOSQQﬁQBﬂﬁcaﬁccghgin%dﬁéﬁfg%?

the "snp

sub-vari ant, in renpote systens (Su) alter all 20 or part o
probabi | i st i ng‘é%?&ng( W~)’eﬁ¥f’ﬁm§dnépt saddl gerdescpifppirobabl lsabiabl e

future pseudeshaigs; PS gprdo- V. tions. This enables biased series to be
created locally béﬁ%g%?od%i{gg @g%gstar%ephé:%"aﬁ oL WhBredigtanshers are

ei ther specifhedrdy HhEp2B1i PRLD; LT & Liting site (U and transmtted to
| ocal systens (éﬁ) o% de%?ﬁggég§&thggﬁ%gé?ugys? nsi?SB} . 1pdpstrdpl
preferred appy$temsofSyari ant of the invention consists in nunerically
transmtting the "snp 50 probabilistic series" (W;~) with a nmulti-val ue
description of prbbdifeestrtye phreudectoat beveal pSetilevaoiali gegsibpom t he
transmttin j perivodical ly @and according to a sanpling frequency
(~p). 5 Accg?acsi]ilénrgetg%% f‘lj’“f)t'haaﬂopf%«c t?Bﬁ Pachantocahesyatvent i(Sp) r tsomends
three mgphodsy nspi t e " obabi.listic series" (Wf) wth a

mul ti-val ue de‘i's‘f:ér%%?l otga) of g%r ogégﬁ@gﬁ‘ut G'F&uﬁse st gkes eprlculated

pseudovar i atdarvsrdimogm t he t paesiterinigesi t ecfidetopargs a Q reppte | ocal
i ndustrial s ﬁyems S~~"=l,.. né) . Afirst sub-variant for the em Ssion of

probabi | i st i 45t P desdf beBarkifrdare 6. the t herceabieal i stdture

transmtti npedav@ddd) . 8RHD 'oFFR RN iJJstie series" (W mﬁhg a

mul ti-val ue 15 description of pré%ggﬁﬁglituéﬁpséﬁﬁﬁks %Yﬁgg%r elido
subjected to the environment (E) .during any one

15 retained time forecast (s) @) .

Figures
Of the following drawings:
— Figure 1 describes a classical method
20 recommended by the invention to capture obsefvable
measures of the environment status and their
transmission by a provider‘of said observable data to a

transmitting site of probabilistic data according to

the invention.

25 — Figure 2 describes the main stages of the
process that generates a sampling of probable scenarios
of environment state variables by a site transmitting

probabilistic data using the Monte-Carlo Method and

according to the invention.



variations is transmtted in a decentralised way fromthe transmtting site
(U) towards all renote |local systens (S") as a "broadcast", notably by
radi o. |Independently, each |ocal system (Su), the mpjority of 20 which are
quite a distance away fromthe centralised transmtting site (U),
repetitively gathers said "snp probabil$tic series" (W~) with a

mul ti-val ue description of probable future pseudo-states or
pseudovariations and s x mx p nunerical values (W j = XI~ or 25 OX ~)

t hrough a quasi-continuous reception of this "broadcast"” fromthe

centralised transm t i ggrsite; ( A second sub-variant of the
em ssion of probabili s?i ¢ data :J?eggé:ggjleged trcl?wefi JGid 7. skpgese dertral i sed

transmtti ngPHacessdng sai dathpipngr ekeatiielsi sif CpssbaBse GVEhWiLR 3¢

mul ti-val ue g daserinption gf grobable future pseudo-states or

pseudovari ations i s transhrtb8d YA ehkeenmenqised why faomtde of
transmttingthiree (Wentonwar deoddil r enaLSE L o5Al (S S a /" bel ow
PP", i.eTSenissio .on a network (R), notab?yfln %é%gggbaEEQC%lPP&ﬁﬁthe 10
central i sed BPERSATMPEI & $hee ipUpntdospeOnki ofadieeshese @iy seaqly ranOt e

l ocal industgbabrspatieih(getail, =) - To a this end, it is noted that the
transmtting site (U 1Is equippéd with a nain nodem (20) and each renote

|l ocal industrial systieadeS'£' describek2ldpdM cal_.nmodem 15 t hrough

whi ch probab{%istic dat a passes. angpendg%1%g?gggghﬁkﬁéhls%@%?%nPFS",),
the majority-of WIS eCquinapetidiisteanstothastibe sieniralicedthat
transmttingpsibpithes’ tiglvely gathers.said "snp probabilistic series”
k (W) mﬁthq% nul%@-v% ugggeé%?¥%¥¥i &R | §FRELes20fpseutibest at es
or pseud§- varrelpabhbishic spradikcpionnefi catural ygﬁa(,y%ﬁr%q(‘# orepdXx ~)
through succgssi e éfﬁiStr ions at the | ocal nenory bank '? OF The loca
cal cul at or (%?? TR d Sub UGHivdit  hoagametiems offo25 probabdtlistic
data is desaruntest i 6f f reMb€e 8108k 1t he et ahi transmtting site (U,
said "snp prgbabjlistic series” (W.j) W {rﬁ%al Sr?ﬁ%ttu‘?mfal%%c"r‘glg‘%e%%ri ption
of probabl e WV §EkRIb- st at es or pseudovariations is transnitted in a
decentral i sed may_f&onhthe transnt%tin site (U towards all renote | ocal
systems (Su) by makfhgUs%i 3 AGEEribasudhe oiversldr ol |stsiges sef is” (W ~)
avai | abl® opmqusasbakialiishitc dat arsgeVefidd) - stk er is avai)able on an
eni ssi on negc\{\frk (R). (notably Int erﬁet t%/p%) & ?%J%%H?’P"SJ&% Yt each
renot e | ocal*AtduRriHitisssembBNcaampling . pirotbapardentd 4 ateiasty ] ocal
system (Su) scepgidildsvel ¥ ga said snp. probabilistic series" (W)
wWith a milti-val ue gescrﬁ%?ionE%§£%beaﬁF€pFﬁF&P€ ps&@fdostitmarisal
pseudo- var i RRreRetesouyh arclensl drowprasiucaiene yPPos | Sa ot here ds, each
systen1acce§ﬁ§§s§§n¥§r8&2§ of the centralised transmtting site (ES via 15
network (R) through-refd8sEE REFErOANghErr thgednveatddaress (notably
Internego type). Su | ¢, they.peceiye the "s robabilistic series”
by transfer (notably *FTP" t9pé? %?g %ﬁtéﬁ?ﬁrf EEHEV3am?E%?§¥ré¥ﬁon at
the | ocal nEABR§MBANK apH') oot hpirobaBildsal ccalsasiatsdr (Edny- %%%Wdi ng to

a sixth apphLi L, Ok ri,ant., the.invention recomends three methods to
or gani se "s%%ﬁg%%ggg¥$iE?PgsgéFgégg LS GOWRIEIS 13 e¥e$E onumbercert ral i sed

transnittingemote (IdcadlovandssalkhalenpiesL5 | Y. strd.al st ems
(Su~u_|..")% in ordei tqQ, conpress transnitﬁegﬁg?o%%g?%is‘?%“ﬁ%%aggnd to
accel er at e’ 3TtREELES %1311 EfbL Ehpodatanismdtsed aorsymitenst (S U=lsmp. N) )
25 probabilistic series” according to the invention.
— Figure 9 describes a particular use of the

process in the finance industry according to the
invention.

Figure 10 describes an alternative use of the
30 invention to perform grouped probabilistic optimisation

of certain groups of local industrial systems.



53 According to a first sub-variant for organising the em ssion of
probabilistic data, an "snp probabilistic series" (W~) withits

mul ti-val ue description of probable future pseudo-states or pseudo 5
variations of the environment (E) is numerically generated and repetitively
transmtted at successive instants (to)2ffromthe centralised transnmtting

site using the retained joint behaviour statistical nodel (fa(X-, ..., Xp; t;
Q)) intime (t) of state variables (X,~ ="""p~) , 10 This series consists
of s (where s is nuch great er than 1) nunerical pseudo-values for p
conponents (W (tk)(i—l .p,j=L..s)) for each m(mZ 1) tinme forecast
(tk~ksl...m~ as an srrp flle of SX mx p successwe al pha- nuneri cal |

dat a. Hov\,evepesm:miq;h@ﬁnm ItI'hnaltisnp file" is sub 15 divided into

successive m"te ub-fi that groups together all
pseudo-val ues ofma%(1 arlrrgsst |blrfe 40‘?%% ét ﬁQS-EFaten?QW phet mais ftradesnd, each

"t enpor al subffl !:laé CSﬂSbEhStQE asﬁxH@P@@ﬁan PodesselHA T YL SUbH ' es”
| evel 2 a 20 pseudo-val ue p -up? Accor di et second

sub.vari ant P59a8rl§§ﬂ1 5%99?4%“% SEeRRL bYe psbbabstnsaﬂ.c sdmpa,ln@n {rsnp

probabilistig sRHta% 1) t I d ue description of probable
future pseudo-states olr psevlﬂ 0 gghvzrﬁmgu ones/%’?s‘?hsesﬁ‘?ﬁn Pénﬁ’érﬂba(bé)e is

nunerical |y 8fEnaspesi tfeel yhgermrmmhhistswcp$%d\i@tllﬂ»%t aE S fultdref rom the
centrali sed by separating successive m"tenporal
sub-files" %éﬁ g}){ﬁf an&déé’trher iy t \‘g}wa@ﬂn ps@ﬁdoW@ldM@sthfltaf sane

time 54 fopacamétéi:k Eok. ﬂ‘hst\/\’nhﬁbé CQEr ' orecas
i ndi catgsﬂ( ~kk=| . Ataeach | ocal gygtﬁfe%%?eeg Tgl ??8&%‘152598 enpor al

sub-fil FS¥SEEme ( pTrbedtﬁ | etd inadreéemip &y ~pha FBmbte Mukhil- val ue
and col | ected ((fii € fre separated from one another by identifying their
specific ti mt"FRTRESR sﬁ(&lt(?a‘tsor@l ~RKe. .RaWer Astetidong t(6).a.,80i.58))
sub-vari ant gani t he em ssion of probabilistic data, an "snp

pr obabi | i st |E§:i)£:~:eér)‘irl eg Sf(k‘/é;f AP ¢ FOVEL oRment- v ueand @é&tmptum oh

probabl e futtkes ps HQ‘P_:L%h@Ja’%S ol eudgyarigf s of. th onrrent ~1is
nunerically and regetl tively genaeérgat edgét succg:sq: ci?el i n‘gf‘ﬁﬂ EFb?nf rom t he

central i sed Ret Rk tin iy state (&) Jbsyg:scapar ating successive s "selection
sub-fil gg" fr 1 nporal file) and each gathering

t oget her "a pseudo}"elv%‘%ue((e pfuﬁﬁl%t évms?‘ i’@r@t‘ﬁd%%mﬁjltse(@cWﬁnpoudrcat or
(zl= ~~) stAlt 03 LSRR cSYStEM £S d nt Suece ve | ection
sub-files" of |evel 2 (frocr:n a sarreét gemgr(';;l 'bé'lt ?fg

pseudo- val uéfaéld% ppeacMENam aswemeasSwolnmbebldm)sttgaserae,gec{W) with

its multi-v I col#ggéed dat a ar? garated ones fromthe others by
i dentifyi ngt elr specific e ect i BREFRETEAEE! (Z EOWQI) . A%‘é%ﬁtl@mg to a

sevent h applprwatuqmma:ry anbartber23 dvaeyt,i oOgeh8aQMENS, LK %(Qods to
selectl%/¢ (fllter t.he content of the "srrp probabilistic serle
transm By 4R YraRIE&® t%atﬁﬁe(ﬁ fiqwer SBEYidn tomesrise a1l

remot e Iocahelt%tt&ctraaélﬁé{ﬁfﬁ S ) to.adapt their
content to the needs and features( ea{rgené}fl)'{enccaqs st;al% stens

Sru (u=si...#Apnctjioadnge|natdenro amd premaryhlenalrgyi Itdia&tafd@rlch’tl%s

commerci al tisgs centrallsed transmtting site and all

r enot e Iocaﬁ ? &g#&?g&léggcgng Pglg sts~)Fhese random gﬁenomena
regardlng network environment (E) are given by way of

25 example. However, it is understood that the random
phenomena to be identified are far more extensive and
variegated in practice.

Even local random phenomena, as are climatic
phenomena, may not be considered independently from

30 phenomena common to all factories, such as petrol price

or the demand level on the network. Thus, temperature



a Afirst sub-variant for filtering the em ssion of probabilistic data is
described in figure 6. At the 10 centralised transmtting site (U, said
"snp probabilistic series”" (W.~) with its nulti-value data is transmtted
inits entirety in a decentralised way by the transmtting site (U towards
all renote local systems (Su) as a "brodfcast". Radio transmission is 15
anot her process that can be used and is accessible to all | ocal systens
(Su). Independently, a selective filter that is pre-adjusted (22) for
availability at a predefined fraction (Wk) of said collected "snp
probabilisti clese esto (VA~) rhiceythe traljsed tranpsnmtting site (U
is installed an%&%sed .at each | ocgl s@?{]enﬁ@) . a%ﬁ% d§P8nfi I%aé:?ﬁ‘?’lﬂf
charact eri st PESUCHIL Vs elagst itherfeifiomer irtmy niaerderli cedt )i buyraligyl ar,

through a spegibigcsubsehicpti en, out, by each | ocal system (Su) from
the transmtting site 251?:%) . 8%é§5rm%/e%%l alél’é‘fe(fwtrrérﬁﬁtfé’ ad®rilge.t hr ough
t he network Thekeng ahe cestmcald seéhihassm tds Ngssblifg( Ve tqLhg | ocal
syst ens (E)Su)t 6_A second sub-variant for filtering the em sSi o of

pr obabi | ist | ceﬂggﬁaut’slrﬁe%nﬁéd it $oxpplatiomiwitie that tahpsedture
transm ttingctobe (#d, otddOUP;M] nt defined fractions ((W

i)g~g" 1w) (QOt abl y acqoui red gatgﬁégﬁéﬁ’ spagiécfef i%&egﬁ%&?ﬁ ptPorie%f t8&i d "snp

pr oga]?i i 3t i ;EE?Fe@' mayeinade ;&natec‘fémpl ynt taes réatmeeddiﬁéeeiéﬁpgnho A

pr edefined a .0 Thi el ectiye transm ssion is perforned in a

decentral i seduﬁg/a@étyf?ﬁgkgégng%nﬁtﬁﬁ‘ﬁag?t eYey - t 8RBkERIvEPi et igisaps 10 G

a=1l...~~ ( @) fabhorgr margikedeith aélsltalﬁ”%ﬁibgﬁmax%&?ﬁb@léfg" %D?)caEgCh group

recei vegoad Ra ati cular fraction. This is done throug el ow m ssi on,
i e. vid-a NSXWOIK (RPAIABEABES | eRatatepastuonf r oimthe wnt gabbsed

transm tti npSidretdds t i fi.C address, for each repote | ocal
i ndustri al gi/,st em Srsuiugibgn)i)es,8 ftlﬁdé)éog’r%%g%’t ICRfAMLsaEion \migkakeyr oup (Gg
) linked to $H¥9 otarasyenemgichal rppranstaetyigathaes Said 4y egeli ned

fraction ((Wding) 'S robabilistic series" (W-~). They

successi vel y\éydr’r)eegifs‘%‘?é%‘% % agrceodtg‘fci’h&jlqk?aalctqrﬁﬁl(qwtg) into the |ocal

menory bank (Hu) Eifguresd r1] ogahkngabkcyhaio , ji.srgd sub-variant for

fil terifg tr@, em ssjon of probabilistic dgﬁgqa)satge?crﬁélyﬁ“ggﬁ% ?efraiﬁee 8. At

the centval ildell ¥ ths ngesprosible sfod "sobl@st pi@balidd sidgseri es”

(WI) is tra@%m'tte ia a decentralised way fromthe transmtting site (U
t owar ds a1l “P&itot ' dbcapSsyibes the )aigp kenyisandent 5{E)Sratatus

probabi | i stp& 6 i8S, - il abl e_on server, (Z) operated by a network
(R (notably Int e%%%ﬁtgr%e%l t%\é"%lwl ﬁ?‘h &&cﬁ%ﬁeﬁ’@tré’fq%a“lr iOF@sstafi dlhesyst em

(, ~ u~u=l .. edpptmayiagcesndast raPovd PPy . qMariqus . predefined 5

restrictive fractions ((W.~) gl):ﬁ}()not abl yagl‘égﬁcg‘;&%"hﬁu%ﬁ%ﬁ&i ﬁ?«?

subscri pti ofpYof foaimd "mamt probabithiest icongRINyes "th¥ ~) mgﬁggégl eq:thi)evel y nmade
(€] on a

il t 91 di t | ocal temSu p s=l ...
corver 1) AR He R S ke it bty otghvithin tovek yoer

names and phasedhdsds f23)id¢hBdr etthreangrlghgl:lgg bi/?g@g rI oc?clg}ﬁsy(/sg'%%g (S")

whi | e accessing, server (Z). |ndependent each Toca %‘ys

repetitivel ProuiAbng santrpr ¢8gf i ieecar r acdiépendéNy) ene 2t i(Qukbgd Lo said
"snp probabjlistic series" (W) through access 15 known as "below PP", i.e.
via a net wobR ¥EES 1 r BRFA hd &9 sedhatansoomméngisile (Provadeks

speci fi c adsbhessvaghey, ejye i . defined fraction ((yyl~)g)
attributed to the. rruft?%ggl teé q:\?ribpjb?%ga%%l?if?%{;%eri es" by transfer. They

succesgbvely reqdsteeriBkS of captors (yh("'l"’)) installed at

different points in the environment (E) are designed to

observe the state of the environment (E). The data

provider (F,) remotely collects at each instant (f) the

7 measures of the environment status (4,()*'") from



20 predefined fraction ((W.~)g) into the local nenory bank of their |ocal
cal cul ator (Cu), According to an eighth application variant described in
figure 10, the invention recommends to carry out a grouped probabilistic
optim sation of 25 certain groups of renote |ocal industrial systens su
(u=l...n) (). This relates, in particuRdr, to cases where 58 industri al
systens of a sane optim sation group share industrial targets (of
production, savings and' so forth) that are worth optimsing globally.
First h® (n~~ n) local industrial systens retained fromanongst 5 the n of
said local i Stk yst u), are.chosen. Al so previously chosen are
(M ST e Farerste e el e D Sy 4 m () e o
forecasts (tk(kmbastiked t i denty fror ocal s ystens. At each
n' of retained | ocal systﬁs?{s%tgn?epg@rf& eggéé%lr of °TR %‘F?ﬁaﬂ t59%e
forecast (tkheasheel othe sgstvinsnasat ys(M(@dﬁ{ﬂh((%%lm) nungyd cgflyy, applied
havi ng been previously set in order to determ ne the productivity 7 ndicator
level (lug -PEE¥idex| \(H)K)D9 ehuhppedachith SeeneriQshiteing - qeickd - FOr
at least a particular value (~,u) of the local action paraneters vector. -
For each i n{dat e¢fs phssiroakdteat elatar.i athe (Xbttel ) thansmitd) that
corresponds to, the said retained time forecast (tk) of the probabilistic
series of ps@¥tH®ILonsof ebsenvablX~ditk on~to.a. mptvork(R Ntk ) ~t~I...
p.J~l...s) ) The sinulated s pseudo-val ues correspondi ng t0 the
productivity inditatdtheiuthe ldizegtly ddlldctedXhebtkrés ~Frbn- tﬁé) are

det er m ned. "] oc [ul.afion series" consisting of s sinmulate
pseudo- val ue%%?#%sg%%%ﬂ‘éa%et%a]fh%b];eo?%)(jucti vity indicator (I t
))=(Du(, ~u~X (tk)d~or~. .. k-~ of local, system (S"). is,
transmitted in a central ig%?l‘glé\é/ay tcﬁ\f/ar dshg%ggﬁ‘tlpélsﬁc “ng Sé{.gelegy;c 59 At
the centPal i lations) sudle a3 miratark sxntapsbadosyel bestRE Lhea
producti vit J ndkfatorgp(lu(t~~~u )~'=""'"~~) are collected fromeach n

| ocal syste g Hor eddh sTBEAAI aftegsurasd t hauas bbobs&rpabiiect i vity
indi cator (gpig1eahl 1ocal systenms is calculated for each simulation by
using a gl obal assessnment nodel (J~)=(x(luj(t~~~u)~u=,...~.i=L..s~) ( The

correspondi ng s \alhsesiueinttllyg preBeekivubly | Nghgat Myasi-observable

variables which‘ we shall globally call “observable

15 variables” are assimilated. The case depicted in figure
1 shows the emission network (R,) of observable data

represented in a diagram by a satellite emission dish
(5) that transmits observable data (measures)
M) =, ()" ™) of the environment (E) to a satellite

20 (6).
According to the invention, a centralised
transmitting site (U) is generally described in figure

2. It usually consists of a computer system (7) that is

equipped with the following main features:
25 = A modelling interface (Q) that allows a

mathematician operator to choose between different
models and variables.

— A simulation calculator (C) to carry out

numerical and statistical calculations.



- (I~(tk;. 2zl ,..,,~,~)~m...s)) are grouped together and arranged 10
according to their level. The histogram (l') is calculated and stored as is
the probability (as a nunber or percentage] distribution (Y (J)) of the

| evel reached by the global productivity indicator (.1) in the
configuration of |ocal action paranetersOector 15 (A) _ (au ~u'i...n")
chosen according to the retained | ocal nodels (Du) and the gl obal
assessnment nodel (x). A statistical calculation deduces the val ue of at

| east one chosen statistical paraneter of adjustnent (Y(A)) (such as
average, spread type S -y 20 .and so forth) that is
characteristic of t hé\ }B{ra}ggggﬂgﬁtﬁgc z{'@t lrfitoﬁjulpltrbér]?a%ﬁ(@,t,l.c, gg,tﬁ,'~, ~) for

gl obal productivity heyeksitdnbt Kevise' . 3 i tion to the

nul ti-vector values (D) =(pl,", ?pﬁfvgfcet ﬁg"jvefcat%rds%o%r%%cjéﬁ NeaAg s -
parameters (Du). 25 Af recessdmting 9/QRA U ical timsation
(according to predeterm ned cri terni%a) of t(f'u% gﬁ%%)gn fé gti SEFes’ paﬁfdrreters
of adj ust nentro¥aBi))istd pevirlmmd dny.relation to the nmulti-vector 60
(~~-(~I ~w=~n). The_ corresponding | evel of its vector optimsed fromthe
local acton parafetér SqRtralised raranmenittling shchd (OFabssystgmdtS') in

order to gl obal tigl he .f.ut ure probabl e behavi our and 5

ef fect i veneslsaagpég%% I g%%?ér%%t }rhl(og‘e)trﬁbj ett edto $EecEali homeaed (E)
during any okélomearee) tfaemf & eersSiodilt orgii g o i nventi_qn,
figure 9 describes an applicati onﬁ%r%ocesgl fﬁgt héeilll?i n’gnclltéa}ﬁ%ﬂlgndzi?tc . The 10
i nvention prébdustcardi esspatemsr epgd TV, st aghast ifowd Tl ati@n S hr ough

t he sanpling of probable future pseué]o-stat es of market vari abl es, for the
probabi | i st &Sipr-e¥li-68i,bn tiat uane edbetiavbovedasdber thieegpt i $atian of
productivity gararret ers of a nunber n 15 (where n is nuch greater than 1
) of lo fterriRaryi andpetiklor appesy( " an. . fighreFhes i nuenti.onThel ates to

t he case whe finari.cial rators (S ("-'")) are decentralised and
uite a q di s%gﬁ%ggﬂi%m o%glgﬁot h@g? ELOR | QRAenvakdifci aneaperas or is

Su(xL..n) h | & U=l cons,i st of financial assets
ggﬁg)ﬁzl . ) q)ﬁﬁﬁgesgéé/ﬁa%ﬁeu(qj g?ézl%%raﬂﬁ k{l) @ep%%%esﬂ(fpntg‘?l E%%é?’éioélragkéb
fl'uct uat i onsthattheegeives! i dofgurairle . Aatau={8y) ) £PBY U dIeshEet %.EH' ated in

conbi nati on ¢ h mayr ket variables yector (X(t))=X (t)(r=l... and for
each renote r%’t:alﬁ% %i n%%’é’r%ﬁll%pe?%‘%{orc?@%mg‘?\%%h éiq%;ntTheegda‘eat or (a'u

- (~' ub heha. - . I i al h held in it
Lprt]gol :10 E%ucé})ﬁa% kte:%’leva'?i) gg}’égg?‘ﬁgk{t? eca{vﬁgu~5easzf§£’l(5k3h=)éﬁrﬁ?ﬂ9§' !t"o) ![ h:
dlfferentI(xzﬁngmﬂﬁﬂgaegyogﬁéathg %@66?&@f'@%) via the emission

‘network (R,) of observable data. The modelling

interface () is preferably located at the centralised
transmitting site (U). In the more general of cases, it
20 is located within the expert site U") that may be
separate from the transmitting site U) but in all

cases at a distance (of several kilometres, if not

several hundred kilometres) from a majority of n
remote local industrial systems (5,*”). At the

25 modelling interface (Q) or the expert site U'), the

following choices can be made:

— p variables (X,“’l""')) of the environment (E)

also known as risk factors.



and vary throughout tinme (t). It is possible for each renote | ocal
financial operator (Su) to recreate, wth acceptable precision, the val ue
of all 5 financial assets held in its portfolio (Pu) accordin g to a | ocal
assessnment nodel (Du) by using the market variabl es vector
(X(t))=X~(t)O=l ~~.a)) , Market variabl edlnay include assets or conmodities
prices, interest rates or coefficients of yield curbs, volatilities or 10
coefficients of volatility surfaces, default i ndi cators from an issuer or
counter-party, or even any ot her nunber that can provide information

||oerta| ni ng)t? ;hef _staje. o t ggé%gl gkﬁmke{)so For, exarrpltgélég‘%@\;al ue
ucu=i of a por ) SRan imned .

di to the fol nbi nat I ~'~uh ~h (t~ X
(o ey (Ot ve %*%é] tf\?ﬁt' ”%n';e"ré‘sa)l | s HaRSlssart pritde (oh) at
instant (t) awmrdnmgnto (e |@1§:;a(|;h madelintly' )alvjneg tggaggrl% rlﬁz):}l n state

(X(t)), or by usi ng any other fornula that all for a non- FiSt y in

relation to GHARTTY ks (@), Bl ard y k@lafz%h 104 akBpsByhinly 25

risk into account. According to a first sub-variant € 1 nve 8n S

process of appaseme¢son g, )" f)l)nanqlwqqlere 62 dé}@iﬁi ¥ hé%,@l I og/l ng prior
mar ket vari

choices are nmade at the expert site (U)

(X, (t)~"=1" @ffme@bbzrgbeathemntsuroh rmr»&sq,t that é\1§t@hb§5:b§f?xlen€0de' of
joint behavi our ime () dbytlrre periods (dt~k=i...

vari abl es (W?H es_p )%k {;1 Y depbysbedlbyy idesceitse | aitnt dhghribution
(fa(xl ",,Xp t k % The statlstlcal nodel of joint behaviour in tine 10
(t) and by t5 ]p]é'i o’c&s tapkKk) thy ertivs lgpltoberl | exiot Esonimerstet @)yvi ned from
hi storical observations that may include, in particular, normal |aws,

normal |ogs and So é "el‘i?elnerhWy,wathm e retnet tieats © ckhédiélbutl on of

P > th 15 t | t
(A% (175" r%@” el ?’seééé 7 4 5ppr BhRALB0Rna o Aoktekl

statistic tq_;%t averaﬁ 3 var,i ances correl ations, br eaksi extrene
behavi ours and so -For ))S: R e 2Bt PXI |t§<§t§3 tremisods t (At “M)e (dhd and by

20 using 1 istical deI =~~ , ~Xp;t;Atk)) retained from poi nt
di stributi otr?qs\n tsf.naﬁ th%aﬂ% €%) é’{?éé‘ depilattiesk (X ~its. .demgde () an
"snp probabklyi gkl with a rrultl-val ue description of

pseudo- st at gslor %&%ﬁgl%\?‘larl at'ions for the probable market future (E) isl

25 nunerical l'y gener at edaali sgRghi ti veg,and ces i nstants (to
Accordlﬁ to a first application node, thi s(%uznp E}rl\é abi H3GME
a

(Wj) n (nomprpcebdli | idsicribed) is generally chosen by a
mathematician specialising in statistical models. It is
determined by historical observations. In particular,
it may entail normal laws, normal logs and so on, or

more generally, a joint statistic distribution of p

20 environment variables X, @)Y  or their temporal

variations (AX, ()P and is assessed through

appropriate and classical statistic tests (averages,

variances, correlations, breaks, extreme behaviours and
so forth).

25 As the observable environment data is feceived, be
it by request or continuously, the memory' bank (H) is

updated in which the periodic history of value measures

hel... . .
@O 7)Y is registered. The calculator (C) calculates



63 series" (X~j) of pseudo-star-A~ ~,.w , - -_ ~.I~.ucu ~y s x mp

-uplets of a nulti-value sanpling for future pseudo-states

(X~(tk)(i=L..p..l=l...s,k~I...m) that include possible sxnx p nuneri cal
val ues of p market variables (X (t)~ = ~E~) and 5 constitute: - For each m
(m~ 1) time forecast (tk~k=l...m, of BBe simulation. - Of s (where s is

much greater than 1) possible future pseudo-states of ~p market variabl es
(Xr(tt)~"n...p~) . According to a second application node, this "snp
probabilistic series”" (W) is an "snp variational probabilistic series”
(~~~) forne.dnhby sy mparyphbets of I.bh-val ue sanpling for future
pseudo-vari ati ons )1§5 (~i(t k) ~%§I : .(. bgt?‘jl : I.).—é,&k‘—‘&‘)nr’) r(tf)Bom 2he Saghdard
state of narketceasiabl essdnpligg ~ DR ¢ i ncl.yde sx p numeri cal
val ues of prqbable future pli%u.dlgqvapi ati onsm?{o?lllp sttlhaete Fafi anPes exi
(tk)~~=I ... pFeaRgLlE6A¥E NyMesicalFaodedc o e énﬁiréhﬁgnf;or@zaghd
(tkck:L..rr)~tRef ge 2~ si mul atio&g - O s (where s is much gréater than
possi bl e nuner T car cpeEido-RRatioR i Gh€kor Breferablyys i theesal¥ulator

(tk)cf=l s .p : ces f..t.he_invention, at the 25 centralised
transmtti ngcd's)l t(éa-j(]%‘?l? gg igéaqﬁie??%&t VElan WP AR t Hee nipsiatyons n | ocal

financial opeIst®rs (oPV-Us ~sf is 1o transm Jepetitive and 64
successi ve i nst antg (to) “sai %t%féer’rp vbarr i99 s?@%@gi Z)D"r (whiicl t hta

nul ti-val ue seprst s ofnof tRr oRARY &, f e pseudo-states or
pseudo-variations that includes sx&m%# n&@ifi g%lrlﬁéﬁd’@\%f uétakad

consi sts of VaFriaklseany waielrstogd Hosdidigtd e o651 858k dXls L. Of
pseudo- val u&sagio nz{k t variaples (x;(tk)(t=l...p.;= ...s,ﬁ: Tony) -
(Case 2) and/or Saith " s va¥d $na@t prodbaitiahie seti esticéesyive for
future p8eudoktaratd,at i®ns £ ( SP1=L..s, k=1",m Thi s,

transm ssi on, of said "snp probabi PF?%?‘L\%IEZM eé’ny( Té}uﬂ)eﬁls‘gaﬂerf@m ina

decent r al i s&FSERIGINGM VREiatinssi t (abgobite (O trewatdsedl | oEenpie | ocal

operators ( : I nt,| and frgm each of the |ocal operators (Su).
the majori t?%fl%\%ﬁeg%%g%%gluh&é & WECIE PSS central i sed

transmtting sit&heUcaloulatdsy nin%'}i g} fe@'qu,%%tds &f&%l?i gedsféi‘@_rn%}:anongst t he

msaid tinme forecasts (t_ (k~I... k ) are sen. nece 199 as in _
case 2 in wiAYER®BNI(P)s A seenanind atd onal iprobiby| kybtensqnioss'sdf it J) of
“vari at iqapal mpld.ng. i.S. received, id corresponding "snp probabilistic

series ckg](x%:ﬁ)g o%&%gle%%%q%fatl@' (:gss%ﬁ}ﬁg Reramadisis saopl imgs dft future

states (X~(&khEb¥nB~Ivlth  SiSleq r%istorical observations in the

memory bank (H), and a random generator (11) enabling
A 17114 3 + : " : ]
smp probab;llstlc simulations (W,f) Wwith multi-value

descriptions of probable future pseudo-states or
20 pseudo-variations of state variables (X,(HO%"") to be
repetitively created.

Various functioning methods of the scenario
simulation system (9) are described further on. Some

generate series of simulations of state variables

25  (X,0O"") and others, series of simulations of
variations of p state variables AX,@O"""). In such a

way that, at the centralised transmitting site (U), an

“smp series of probabilistic simulation” (W,klglmp,ﬁlms'kﬂlMM))
J



(at least for the 25 retained m tinme forecasts (tk)) is locally

cal cul ated. Subsequently, for each retained ml tinme forecasts (tk), 65

t he gl obal value (1"~ =Du(~, u, (x~(tk)) of the portfolio (pu) is nunerically
cal cul ated according to a |ocal assessnent nodel (Du) that has been

previously set wthin each s scenarios ( 3=1,..., s) . The calculation is 5
done for at |east one particular value of the quantities vector
(~,u)=(aul ~* ~~uq) of held assets and for each sinulated s p -uplets of

state variables (X (tk)) that corresponds to said retained tinme forecast
(tk) for the Y¥@babmuiltirvapaeudaisddtotSsi£S 65"(990'10'&%51%- ;(rhgul;o
correspondi ngbssélmg_ate s_pseudo-val ues of the port 'f o io o (T% ?tk ,
~u)) =Du (~Uu, (s>1:~a % PLr Aseudpavariatdions gofe theenentet esmmeree. These
s portfolio (@) v uesuré i ed ge r..and_arranged. The hi stogram
(T'") is then@gal cul at ed anhé’i?%fedagg i g@ r?éﬁﬁrlé{ﬁib’i | i §PERted 132 hunber

or percent agsuaiestsiivieut 13015 Hamidd U) ¢ Yof e tfolio (Py) value (1I")
in the configuration (~,u) accordi n%")toh%whe "isf)igg %c?el (%eﬂﬁé A}%Jt%ﬁi sti cal
cal cul atidn @d@teddutien ablie die atstaaasit iong chagen, stiat i\;fafx_ia%?é [amet er
of adj ust rrents(é ~, u)), @uc)h as 20 average, spread type, Value a sk,
utility and o ¥H )i s kerinadri Erow othehe jpiohabiddHariour
distribution (Y S..~,u 1)) .for values (I"(tk,~,~) in relation to vector
variations (YITPip_the time () of etissingatiabies (Gf)o (Pu) . 25 |f
necessary, a nunehiczgal ogti ni sation, (according to predeternined criteria)

of one or many choSen dE8gi stecan pafakdpdr sappl ddptsomemodd) ~th)iis is 66
perfornmed | otamby sedidd ezchyt i orgs(Su). ... The portfolio

conposi tligan (;dl;) =(aul ~' ~w~u8§ g?%ﬁigf%g%als%%gra&l@fl (ng i¥ t héAPad] ust ed
to a calldul apedbabilimtivalseeiiedr el af) op £t £t jned.criterjia notably
in 5 order to anticipate the futurgd p'r’z)bgl;fl %s%rehavisg{f[rgéz}ﬁdf?frg?g bfy each
portfolio (P&¥Msulp eepbetso wilth nar ketl HiBvdurd ngaﬁB?{iHﬁe d£t ﬂ‘ 1e1d tinme
forecast (t,~) . According to a second sub-variant of the i1'nven Mofi' s
process of dpipudetsiortes tr(eYJ(tkr)éiﬂ'cﬁ'fa‘I'-"ki‘O"'>i)ndu%(—;yudgﬁg vahyecfl1g) of a
financial operator's (S portfolio Pu) ( ) at a future date ??E% accor di ng
to the nodel SXBNP antUmpEhealt fabiet e aff phrebabrel aFadurBr kgkefds(tk))
that corresponds to scenario j is assessed by taking the sinulated market
states in tﬁ’é‘r}é‘%?e scleMar i oPZ5 jstatesubsequietil et es(Y Y. . gl Nto

|

accountqgn t el (Pu) according to the follow ng principle: - Each
fi nanci %1? as%g}g%g:nu%:ﬁ *..Qq) has a defined maxi mum quantity (v~,) with

which it is able_to a (to buy.or to sell) within a day. 20 - If none
of the asset (B,),) E%gnggflllesm(~é,?”~¥l)r1e1:?"aei FOLRE S t kC()ﬁallmO) (OF' Ythexceeds

the limt valiw@le¢ibn. then formula (***) with date and within sinulation
is used to assess portfolio value:- 2 5 lu ~c~~uh7l"'d(tk~X (tk), Bh)
- Of s (where s is much greater than » 1)

possible future pseudo-states (XJ'.‘U’L'J))=(X,j(t,,)(‘=l""’"="")) of
20 the vector for p state variables X, @ )Py,

According to a second application mode described

in figure 5, this “smp variational probabilistic

s k .
series (AX,j) is formed by sxm p-uplets of a multi-

value sampling of future pseudo-variations

(I=l..p,j=l..5,k=l...m ‘
25 (AX, (@) M) by using the standard value of state

variables (X,(,)™") and including sxmxp numerical



67 - If one of the asset (B,,) quantities (huh) held in one of the
portfolios (Pu) exceeds the |imt value (vh) in absolute terns, then the
quantity (~,~) is replaced by (v~,) affected by its sign and with date, and
the 5 overhang (~,~ f vh) is reported for the followwng day t ( ,~+ ) by

usi ng the market variables vector (X~(t34+~)) . - If this quantity is still
above the imt (yh) in absolute value, it is then set to the maxi num val ue
with the sane sign, and the overhang (~,~ 2vh) is again 10 reported for the

foll owi ng day (tk+z) by using the market variables vector (X~ (tk+z)) . and
so forth . Thiedugart oful ptobabaageraptiral | QY& i guj di risk to be
taken into account by inposing upper boundgcoﬁggfglélﬁ?%{:?%}jghekﬂﬁanf’i ty of
each asset (Bhptehaarcables t(ﬁfi(t%}j‘h*t-*)y gﬁaeégﬁgtﬁgﬁgéggng to the Iocal

nodel D at an ( ") y given date (t,~), and thus ading to a possible
report of the resudl tFg¥ ¥achU RRSEHi o WM t B C I @ulay1 0on over
subsequent dates. 20 Industri al ~Rcat i)ogc;he({)% f‘?}ge?%ﬁgni}'ﬂon The®fn¥d8t i on has
an industri aflmppattanion in all fields, such as manufacturing, energy,
food, finrance, tran rts, public health, use of raw materials and any other
i ndustriés that are subj’ect'®'&*F a ‘corifon Wicdbalgrzdteanvichanment amd where
it is suitabbessbbr@asurergpgdi-Qr con i npact of possible changes in
gl obal and lgcalﬁf?nili ronment vari abléglﬂ%)ﬁ}'?%le prodﬁﬁ?}lgg“ﬁf“raaﬁaﬁﬁér of
renpt e i ndus€AX at " shi=e@X, (+98'BY-wly Qff exapp! | gssons of _the

i nvention may be favour ab| yk used toyopti m se tﬁgcgg erf%ﬁ of c?BﬁE?

cal cul at e r oagr 1 a1EMed @Xlrm)@ﬂ-«prya.nage a fleet of cars. 5 Thus, a first
application of the invention rélates to agriculture. For this application,
the renote | ocal Asmdist appkagystiese{ Fip. ~% ar ar of , di fferent
pl ots oi cultivated |and. State variables (Xf(t)’~‘4-3'é~€§) tjof"‘”‘[ %}?ﬁ/i r onnment
are airt0emidiht of ethel daasramitt ing tyyicaet(dy) doyngssodpi gk and ot hers

at differents.gneti raphi cal points. The local action paraneters :
(~' u) - (~um-=ulabion o \REMISS t hewtbar acwbicht i cthef playrst @t sed

pl ant ati ons trEa@mait®i@ly t hesinvention is_to limt oyver-consunption of water
by automatically act ilvfgti ng’ﬂf di k@ren{'swatee?‘iur%:’%‘}/st er2ihl y e t he

probabi | i typebpaballigihands f.ferd ng m dryness within the comng hours
~or days is above t he a(::Lcept as%%éet%hr esf{%ﬁ aswéé‘%i ne@ by WMH& if-sadere of each

pl ot of |andes&histibheogu i ring systens are not activated if the
20 probabil i '?35/; of §r ain F% %’%g%%%’%e\gghﬁé%ﬂi?spﬁ UdPgR tagssy @rs @sgudorey coul d

be actilat eHashatéonni niy repetiaimedy itrgﬁ@npfggabia{%t)éu%fce%.rv%ma
dryness the.fogl o]yyi n ﬂgay S high. Mut ual cooperation between those that
generat e t h&"857P ant fr reRebrélegi ddle vaxmbb esnitbemineh1 heselawe, the
expenses of ;i ent . sed probabilistic transmtting site (U neans that
the setti ngYup8%§ th'lglgi%uto 75 at §ing d&ESeati 80 sysedm i s seps cost | y.

A second apprbsad t isnventjpom,relates tq 30 optim sing road travel.
The targetp]ipfs t%&ieg{]?%?e@t%ﬁé@é tf,,) of! pseudo-values of state

variables (X,(f,)*-P/s41-my  and/or (case 2) said “smp

20 variational probabilistic series” (AX,’;) of pseudo-

variations (AX v (t,,)("‘l""’ """""“1"'"')) .

As observed in fiqures 2, 3, 4 and 5, this
transmission of probabilistic simulations is done in a

decentralised way from the transmitting site @U) at

25 successive instants (¢,) towards the vast number of
remote local systems (S,) via the emission network (R))

[4

of probabilistic data. In this particular case, the



69 probability law on tinme taken for a driver or a haula a g contractor to
reach their destination given all external random factors. For a driver
needing to reach a point at a specific time, the optimsation of conplex 5
probabilistic criteria (probability of reachin a s g et point at a given
time) is the only aspect which will all@®% themto truly optinise their
chosen itinerar Y. Statistically, there could indeed be a section of the
road where traffic generally noves freely, yet when it 10 sl ow downs, the
road may be jamred for a long tinme and the view of the average (expected)
travel time itscdrisiefoiggt oSy i stiLty Ac ding to the invention each
vehicle of a road networ consijg%gs of(lf%)rerrg(?é | ot af irﬁﬁ%l?gl?-h]rl%’i/%em

(S'). The velsighsistuion 15esabisect o0 dep @D BGH0TS (A1) =1-p=) whi ch |
“inclu de, for é;riplgqee[ traffic flui diétby on ifc{ eg}elntagsgc]('tai o%yt r oad,
u

the neteor ol 5§ &M 8floan dirtfxpééed fmeakdobabel igesicdeqdtand so
forth. The | %%E%Il action paraneters (~ u)-(,~ u~~...~ ~uQ of each vehicle
represent the di t UATi of S R¥RPaREHLHetGwesrripb4nn@*y outwhics ead o P f
vehi cl e, gfypgu%{: vehi cl.e and driving, and so forth. At the different rempte
i ndustrial syStems Y ntett SR s ofo caprursate artael 6F s (n, Wrher—, " 9)

may be |inke t y f e o] ol stens in the vehicle (notably a 25
sa%/el lite naSPSggi'o;{Rgglstgg% r@azh%@%ﬁ%% an¢ PR and ehpt §|a§l§‘—‘~aﬁdt ay

probabi | i sti ¢sdainidr@tRIer K Hpu e nnected o .a | oaded I nternet
terminal. Avariation to this seé’éggx%%pﬁi%%&?ﬁ& ere{oa’ité%rtBhﬁﬁnéﬁliaﬁg a

fleet of vehPePdsfogueceiviagpobservaiel ghtia8) t AN t o1 3 Ri,Lg amongst
others). If gachyyehi q_JrI%é%r .50 rolli systemis fitted w t}% a
| ocal i sation system (0 CHSE OPGEE§%| eJuglhd as t thesnilnternethen it is
possi bl 40t o &oeldt e disseti bt onnhef thAgndhestidh 3 ag%ggrgpgégggg%

a n

instant. It 'g al so possible to know 5 "the nost pro
(expectation‘il %' veh' isle location at any given future date) By centralism

the 9 sinulated m@é@pdyﬁ%ugg_%etmvgﬂggﬁti li%%éégi cators (Iui§~ky0) at
, 0

a centralising site (E) he inventio n a n3eys ohoyeni tl e
nunbers to hi@eahi $ndOstrsabn sgirtiehe pEsopagi-ki @ér@’i"‘q@{? ngr(g%ents Thus the
ep

manager of vehicle nunbers may autonmatically contro r %b"i"?ﬁity of
unexpect ed everthe 1 p¥empte partadhiNgl ademhai tdlerdﬂlsieéittegﬁcfﬁdéil%ggabi lity
r

that aligtruycgks f reight haul age contractor simultaneously f
g e ek

, ] ak do wn
15 or pfoba V hi EP¥&Tof staddons r e(Ker.S,..1 89 arwhose

concentr at ed ndhs¥8 A" €®ehaviour (production of energy kWs) is

affected by the environment (E) described in figure 1.

Each local industrial system (§,“™") consists of a

fairly similar local computer system (13, 14, 15). The
20 make-up of the local computer system (15) for the

industrial system (S,) is described in figure 3. It is
equipped with the following main features:
— A local modelling interface (Q,) to configure

. u=l.., .
the site (Su( ")) according to different variables and
25 models.

= A local calculator (C) to carry out numerical

and statistical calculations.

— A local memory bank (H,).



A third particularly favourable application of the invention relates to the
managenent of paraneters for industrial units working on a sanme network and
20 subjected to a conmon gl obal random environnment. B w Y ay of exanple,
the | essons of the invention may be favourably applied to the field of
electricit Y production within a der egul%ﬁ ed environnent where the price of
electricity is set by conparing offer of h 25 producers (Sub"=1"~) and
demand by a hi h 9 nunber of consuners on a central market (the "energy
pool "). The neeting of offer and demand nay be done on the basis of a main
pl anni ng centre that ApneWades<RGR i [, WM {ts worKi ranmeters.
Such an approqzlich poses the 30 foll ovx,igﬁgilé"t;’\ei\tgeprdgg?jeng(?r plfﬁggbgﬁésﬁﬁpn
pl anni ng- centdatanishatonsi designstgantii aaRLsaERUAL, W o ion, namely
common i nf or ”Efﬁé Oﬁcﬁgl evel of demand, statg of the ng‘%ﬂ%ﬁ,{%ﬁﬁ‘ééiw raw
energy), local 1 ettt FERFO LB idRter dotamdive tértdibl ptebas) .
envi ronment (weat hesde adHhtMEddP! B d N ar ,on that is specific to each
pr oducer gnd separate fromthe glo da ceinwéotn%ia% s(¥%?f?ib?\i%%uh?ﬁed
performante dFt& partiaedlarsatebliee pishl ews of 1di,schey 9ol i fids; hat
pol lute a parddsgihan ifdeuel . 10 so_on). According to classical nethods,
this optim sgi on h%rlolbﬁt\é%r hggg%o ufti %%e?% Qsondeviioas,faxcept to
grossly si npbirebiabillyipdatiesemtef. | qerlepepiahtaint s,y Each.,l.0cal producer
must strive t9 answer to 15 requests b)E/)%?lhe rraiyg plaélrclini ﬁélhcche]rﬂree.apq}h
di sregar di ng; 96¢ 'def tRfEFbRLal he BeHamour aof auceassabnoptéfi satign nodel
t he producer w .confronted. w th adpg,nistrati ve uncertainties (which
request Wil l p}tyﬁke)gﬁg?%%gllgnni AGE¢ERtr e 2@?@5 oW2Fhi n addi tiudrt it-ored. yeandom 20
gl obal enyir gagept n+IBLS o2dpLAi ative uncertainty is just as difficult to
nmodel as it only iLr?rperB eg?l gl‘plé’%é@% SBgPrSpgﬁﬁPFiﬁgslé@ﬁ?ﬁr Qi ps siuskos
account. Thevapeasliong rirdd ddigiEl 948, PECo even, more difficylt to

§ 910‘% I op??ll’%"i‘lvéﬂaﬁé‘% d&,

manage. Under these conditions, the globa _ c6rdyng to
classical meshodaxiy ThEUSOE RS Lidsl hSp WON, 2 Reles o eote
s T SR A AT
& marketowhere 5 DI bRaoTaRa o ARURRARGS | 0. barandedspm) coinghe

economi ¢ t hedpesows that Lng for local optimal values relates to a
gl obal opti rCI val ue un%%rr‘%‘g%‘g?ér’n ?}E?S‘} §8ferl Sisbithiceesterecasvexity.

The probl em{p&t®ghnical hych ,oys fo egtricity, since storage is 10
i npossi bl e. Thus, ()t here are jggg%&aggr?nnéa%r %et e%%%tlﬁee‘?eaﬁ’@ﬁ’leod%n@uri ng

the year. Tireprecemitegendnalfigoee towar gdeedar at| electricity, mrkets
has currentlﬁy |l ed to several %r ket )(l)\{?gani sgtiq%%lgrrgggﬁ% tha u?‘irb%{n d be
too | ong-w d&¢ to ©idt taBAVher gecgidbweser , anhey “empor 6;0F1 d €ssndEeet al ong
the sa |l ines as the nodel described bel ow. The "energy pool"” is segnented
into (2?0 subFePRELd iskdc seriesorl, Do fxeparthiee st fideecest s ddd- - m

corresponding (at least for the retained m' time
forecasts (t,)) “smp probabilistic series of pseudo-~
states” (W,j") consisting of pseudo-samplings for future
states (X, (f,)0--p/l-sklomy 4 o locally calculated.

25 For each retained m' time forecast (f,), a local

systems analysis model (D,) that has been previously

set in order to determine the productivity indicator



(Ok ) with a "notice period'. By way of exanple, we 20 distinguish a very
short-term market of a few mnutes intended to maintain tension on the
network, a shortterm market of 1 hour, namely a "bal anci ng narket",
i ntended to conpensate for offer and deg&nd uncertainties, a "normal"
mar ket of 24 hours and so on. 25 For , ery sub-market, each producer
(Su(u=i.") (power station) nmust be commtted to respect a production cost
curb (C ~(w)) that provides production costs for each capacity |evel (w)
of fered on theknetwork (this cost may be infinite beyond a nmaxi num capacity
| evel ). For 30, evBjiA, rket+ntihe = rgy p "_classifies the 73
capacity offersj ac{:%ar’é(i gg?o ir%grhé'glsi ﬁge§05¥ a%gérﬁ%gﬁ?nesO% hé"rﬁQ?&WClh
demand on t heipalbitdehar (FLNBIdet g Wﬁﬁ@%ﬁggfﬁri ceﬁ%&ﬁa' ""'m> of a

t o ¢

kil owatt/hour on the sub-market 'is a resu t APE Producers 5 with

production costs abauerthe pré£er (BK)paFie Aptaca up, n-g t he ,net wor k
manager. |f a producer, follow ng accri) dentéa.{lplauﬁaj\‘/rg?ﬂgbi F?V?(’I%O‘t’i’l@ s during
the tinme (etkf hefeor ecdebiv that 16c4$ le to respect its conmitnent
on the sub-market (1) (withe(rén( <etl 3; th%n%?(sﬁl té)%%nﬂ ¥RES bd@R1iche
corresporidi ngayubeat varésdpn the sub-nmarket (k) (or any other sub-market
with a shorter notic‘Ie period). Wthin this application framewrk of the

=

i nvention, the producer' §FPodu@MHYeF ndiscat dt-uBleéts grafss saagen. A
producer’ S ¢ i n>)y-ordes. parameters 15 (~." =(~.ul ~wou9)) are
specifically %%#%ﬁ ongrﬁg(?’S- Al ?oc 3lon Iryespands | &9l e seapactiye ( Cape)
bet ween (m z etgyand a specific sub-market that is progranmed to be
mai nt ai ned b@éjl?%ée@%%mé?")stﬁ??%ﬁeg ér’f&“bet]@ﬁ Prokabi ldsdrigy pseudd-t hi s
resource 20 étsat?é’asi | abl e O@ gxappl e, gas/carbon, fuel/carbon). The choice
of paranmeters 15 su%’f]e%ﬁe 4 ) ocaf -operating constraints such as tinme and

m ni mumygtart -up S a unit, change of fuel type, mnim and maxi nma
t echni qugs, probl%é’ofé% s%ﬂﬁfﬁgpf’f’ai‘f‘g SARplategols peeudo-watuewmt er, and

so forth. Thef | ocal optihesati on progk R84 | ex, insofar.,as its calls
upon a forecast based on random varigblgggb?%\gtg re rel evathnq]oC"’btocf’T'l an
envi ronnent pleik k=D (4H6X) @A 14t Ppn (auai | abibtbym@heRr 0duckjon
i nstal |l ations 74 and a gl obal environnent conmon to all producers,
i ncl udi ng t FEFESPORHEI - Sweraliees afid then paoticuliaityt emmeraivge for a
thermal power st ati@hsthat affects thernodynam c 5 productivity of power
station) pm&f@’m??iy far adf§dr adFPEPRBvertegethen (tdrd affmeirgyeeut put and
reservesd agg 30480 3 Prices of (n), electricity sub-markets. - Prices of
fuel used by SCprobdcte Ihe RFasictiy iy sleftesball,@nviThen et dgx aver y
famliar to Iaél )pr oduce%ﬁq‘;ﬁ'nere prices are the same for everyone and
climtic vafl 9bPesifiotC tedngng cakeredt dbetheenlatd emeniorsi t es but
al so interag%ﬂwi tg,ipsri ce bggms (for exanmple, we expect a very cold day

I'n 24

or edi cted w the probability distribution (as a
number or percentage) (¥,(I,)) of the level reached by
the local productivity indicator €,) in  the

20 configuration (4 ) according to the local model D). a
statistical calculation deduces the value of at least

one chosen statistical parameter of adjustment V(1))

(such as average, spread type, Value at Risk, utility
and so forth) that is characteristic of the probability

25 distribution w@A,,)) for productivity levels (1, A,)
according to the vector of 1local action parameters
) = gy -



15 hours would reflect a surge in electricit ri Y p ces on the market
within 24 hours). The gl obal optim sation problemby a main planning system
is replaced by n local optimsation problens, in order to nmaxim se the
expected gross margin for 20 exanple an 0 guarantee a mnimal gross
margin of x%to bear the debt charge (t cally, a Value-at-Ri sk

cal cul ation), thereby entailing conplex cal culations. According to the

previ ous work, the three os p sable solutions are as follows; 25 -

Fol |l owi ng tradi ng, each producer enters into agreenment with a body, such as
an "asset manager"lf enetppedryith glurali @vigpmR - @Neh y$hechegl st hat
will dictate rgﬁa&%tchoi ces in exchange for guaranteeing a pre efer ni ned
gross margin Q((B'at TNy ST HT 2eneit B§E1ahi 050l @R¢ ono®l i Ménut eshosbnough
tradin g. a passiideiddel fig in plgnni .Syste al bei 75,
fundanental |y posing the sa{frrﬁi{\e}}%?%/ep{e@oéfq pro?)gl e%giljhl)ét%ﬁlgtn sucR%’%ﬂéeneh?s may
never perfectderficiteed ogakhaper ehbRY LR I &l in accQunt. Further, it
entails rel aﬁ ng confidenti alpl i%%%tr?matl on a%yl%it%f“hek‘gi)t'e' gHg f UREEPHNI ng

constrainbs tlevidle o'fasdssda MR Sn -par ogduger,carrjes out its
optim sation on the basis of an anal ytica IIr:rgodgﬂ?i-r%“’(‘.i’r“’ e oreich

envi ronnent aedalt SsiyBpast their UGL, LV quation. This is done
after very sinplistic hypot e“ges 10 tﬁ}é&f %\%ﬂ\gﬁt%gf $8sp%ct°e3d{,]c‘pe‘?'afcﬁcﬂo
crisis situabptimalextadm y dcdirdiogs et o 0k ARe t; : bal .
production defi Cb@' apnd so on). - Eg&??l'pr.odgcer Si rrrlquﬂacegs a%&peo?saf'bl e

envi ronnent SPEPBLY(giBbRTWE dsecrAtécipatachthe mefutsufer goagigbldat
correspond t gegLEELCit ub. S..lt calculates its. gross nargin for
each state and paranet erayr%éfaj 8??%‘5?,3"8%3%0&% BRENparsHiat s W8ok or

t her eby Iapti subljBetbhe t@xXpagiat i Mag3, ir it foss margin. The
simul ati on of possible global 20 %}nwyi ronrf%g% s@ esg‘éﬂ{'ﬁgl s@ie &HF i cation
of conpl ex cattaiatdobsmet B@Eééxsﬁeﬁu?fi ng costly conputing systems and
resources, obviously identical for af producers. The application of the

i nvention's | essofkeaklinwe f25neaqta e ienilidcidpp T QAUCSE Iﬁﬁdghg@s% the third
ar pp OaCh’iﬁv tthe' \(;#Isy qne that allows an exact searc or a Ihocal
optimal val ue a1l tHR WSCEHscuat? stigueEre chnphdx i de dfo cakadeati ons.
Accor di ng t anédiel 1 tw@nbirfont headOprobhict eRet Lt iyl gathers (with a.frequency
that corresponds to the price guot ation %?eql\tﬁgnlccy&ca)onpt ﬁgrge%oBg&W sai d
"snp préBabi ¥ sepehsdpiced” {ayign matimeten (R-yals@qt@%igifgj:ogagf.l
probable future ps.eudostat es at sSXnxp nuneri ca‘f’ val ues (W~ =x~k g
that is proviawl binduet cinl rays sadl @Su‘aﬁs"h),ttT@gtlﬂgeelg&J) ‘a generic

code (L,) (that is not dependent upon the local system

obal )

(S,)) 1is assigned to each local action parameter
(/Iu,,("’l"'q)) at the expert site (U"). a “productivity
20 assessment system” (II,) that is regularly updated is
set up for each code (L), i.e. a programme (produced
as a digital file) that is able to calculate, according
to the p-uplet of state variables (X)=(X,(""“")) and the
local action parameter (L) the corresponding
25 productivity component l.)=01,(4,,X)) in such a way
that, for each local system (8,), said local systems

analysis model (D,) consists simply in adding up the



5 - For each "snp probabilistic series" and for each possible orders
paraneter vector, it selects a default randomfunction that reflects the
probability of a technical fault in the installation. It then deduces a
gross margin (MB"'(y~~~,~u)) for each state and 10 orders paraneter vector
that is calculated using a sinple arithmetic cal cul ation. - Subsequently, a
sinple sorting action that classifies gross margin (MBu) sel ections for
each vector (.Z,~) is deduced for a function YaRu(~.w) and an 15 expected
gross margin function Enb"(~,w) . The conplex optimsation problemin a
random envi r cromgrdndrit s edu@ed tooF Si e og;rlda&actj]lvq r?-lzilleﬁjgééﬁr is to

seek the maxi num of Enbu(~, X) under the constraint for

.each power stcatimaspHsutRl.to wach?Q AIMaARAGeS, %faxfalfl{?etler}v "t*igo_n The

invention allows for conputing systens and human resources Cessary for
the application of probabilistic sinmulations on a set of renote industrial
25 sites that are subjected to a comon random environnment to be m nim sed

with the notable end results i,N0; ;f tigis roduction while
respecting regul ation constralﬁ'h S’.X)"Hmﬁﬁpﬁms’s* production costs by

control ling unfavourabl e unexpected events. - To control and nminimse rare
and unf avour abl e unexpected events. Another advantage of the invention is

to sinplify the g al rJ cal cul ation,of a group of renote |ocal
i ndustrial syst errIngA teﬁglpfe tadv%h‘f%ge?gf) t eS i nYéRkeen W t otper tbem | ocal

statistical skA”kalkendgc (hons at.a _nuober 10 of in trial sites by
usi ng nutual i sed randg% gg?g%@?gggﬁ% %ﬁgﬁt %Xn IrbegtéYo%IE/s&g ka¥PHght o
transmt infehkehidt tordimnioent thei S@pidaS Huhd A1 t §efPnk E$osLt vation
or having to adjust its industrial paranmeters. This ensures an |%Foved
industrial a?f tBeconeductivitpntomponénts t g, kb&(ﬁq@h&igh ) the application
exanple_in the electric energy field given aB}'dve al'l oWs ?1e fol |l ow ng
advant agfs for arPmndbst rane  paodycerhd 0™ bapotrabaes ] isthhe prpgucer may
draw nearer ¢t he |ocal 20 optimal value by using the nost sophisticated
opti m sati onigkbhrithiles 1%s a makipl evalkye andbsdtipt 2on | ossl peseasLes. This
will reflect faster turnover on investnment or a price drop for the
benefit of CdH rs. PPpudorisdiadess noomeed poenduesariat @sAENSI Ves

nodel ling a | ironnment, sinul ation systens. The producer may focus
on the si rrulr}:fatliiplg‘J o%b%veg%citf]ﬁa@%(?%e%aﬁﬁrre%?geﬁﬁéYear engepatatelfyomthe

gl obal envi riyeNthe3GantNer £ or _the, rog)l;%er to relay its
wor ki ng, paranmeters to a r}:e.nt r%é%oggéﬁgﬁgﬁi&ﬁng Sl~€ec etlPinge the
envi r onfrent ratdneshsunmefoimty t hebehaviopr eser we aitti s tSidzat egi Gnodel

confidentiali
(jielX,,...,Xp;t;At)) in time (f) of state variables (X, -2y
On the other hand, as each new code (L,) appears or
adjustment to the productivity assessment system (I1,)

is made, the pair (L,,I1,) is transmitted as a digital

20 file in a centralised way.
At each remote local industrial system (S,), the
productivity component (I,,,,';):(II,,(A,,,,,X}‘)) is calculated:

- For each m' (m'<m) retained time forecast (tk)

of the simulation at a local scale S,).
25 - For each j=l,.,s5 (where s is much greater than

» 1) of possible numerical pseudo-states (X}‘U'l""))



The applicants reserve thenselves the sole right to the invention, its
description and rel evance now 5 justified through detail ed exanples,

t hroughout the duration of the patent, with no limtation other than that
contained in the terns of the clains herﬁi nafter. 79 CLAIMS 10 15 1.
Process of repetitive stochastic sinmul atPon that is prioritised and
nmut ual i sed by a sanpling of probable scenarios for the probabilistic

predi ction of future behavi our and/or the optimsation of productivity
paranmeters for a nunber renote loca 1 industrial systens (Su~ul.,.-~)) - a
great di st an&8CPigAdoner amsdmrated sblyj eas £Agt alae C RN AR 5\l 3, onary

gl obal environnent iE}{"t hat may be nunerically described with p state

vari abl es (XSEryes~ pﬂ)- ~ which are effectively the conponents of a state
vector (X(t)-xr(t)(r=i...p~) - where the effectiveness of each |ocal system
(Sru(u=l...n) descriffdd Wadh a /may.lge fafr t Hecalumaritdan ppagdeeietrsy

i ndi cator (] g:\ﬂs ..Nn) according to a | ocal nunerical systens anal ysis

nodel with pd«heters (Du) that has been previously determned (lu =Du

(ui...n) és~u~Xt ( nd | s _dependent upon each system (Su) and fox each
instant (t) 80 S%%g%%ielaﬁgf:)rrelrfxﬁuc")m;) "3Rd  gcgoadiad alfices tok t he
state vectorgg ) ect.ar | ocal cti,on paraneters (that may be
adj ust ed) (~"’.'"3<‘(§'%~¥8F’~“.ﬁ}§au§-)),8% hit eprpofgD tdatac 1 hdseaten (Agd, in
conmbi nati on:j¢gak g al j se ransmtti site (U) a great distance (of
several Kkil olrrestrie]sl,gtﬁgl}tﬁént %szg&v&ﬁﬁﬂapsa i %s?yf rteHR argbpénedy of n
renote | ocalstdeishisdy | dlarSynalys Ugy. .. ' t"\% an series of
probabilistic sinulati ong' (w~~I =l .(ﬁ&“?):l ) h‘lga%gp, ) 3 \Metc%rg% nBfti - val ue
descri pti on ldcanviaceisant pd RAmyes+abl@s) (Kt dpp1198) )14 S JSLeRetitively
generated at successive instants (to) (g'h%j 15 co glljéétglﬁngulbf ;or er EO
10 optimise the value of the statistical parameter (V).
A particular case of the above application mode
consists in productivity assessment systems (II,) being

proportional to the local action parameter (4,), ie
that:
15

IL, (A X) = A7, (X)

where (r,) is called the “marginal productivity
assessor”. In this case, the local systems analysis

20 model (D,) amounts to creating a scalar product between
the vector of 1local action parameters (44) and the

vector of marginal prbductivity (7 (X) = (7, (X)) =11y

D,(4,,X) = (A,|x(X)) (**)
25

Calculation of the statistical parameter ¥,)) at

the local site (§,) is thereby simplified and its



ei ther future probabl e pseudo-states of environnent (E) variables

(Xi(t)h=i...p)) either future probabl e pseudo-variations of these
environnment (E) variables (Xl (t)ci=l...p)) 20 common to the nunber of
decentralised n (where n is nmuch greater, than 1) renote |ocal industrial
Systens (; S u~u~l...n) and sinul ated at Yne (or several mwhere m~ 1)
time forecast (tk(ksi..nm ~to). in that this "snp series of probabilistic

25 sinulations” (W) with a nmulti-value description of probable future
pseudo-states or pseudo-variations of environnent variables is distributed
in a decentr P salyion 8bcefleomtiche byansEvidud $khestWhtiohOVgEds a
nunber of remmte | ocal, systens (S"). - independently, at each l'ocal system
(S") the maj ortSy "G A Breducigatydisenime (wdiifichesbi.cenk)al ised
transmtting.site nd repetitive) . Y. in that said "snp series of
probabi i sti &hs rﬂﬁ%"f»‘bﬁ%‘m]ﬁ \/(FK}?«)\MQ% themiladaly slalewdedon gd,pn of i
probable future p euqf(_)L-r%ttat ﬁs Qr, E‘ eudo-variations are collected, 10 in
that specific |ocal statistrcal t&idhunEfrteant protesdhiag inventianmed on

sai d seri®s efppidabetidn std cabssnliesEpSed W ESGRLNed | porder ta predict
future pr oba%i | istic behaviour of |ocal ?ndust r?gﬁ%ygfe% (cgo&)c_erfh? i f
necessary, i En&@sehd 102 Y @ elendir aliie eldo tala nesmtiitari nparairegs

(~,u)=~,~ ulmMNuq), for each local system (S") is adjusted to an opt'i mal

val ue that i & Jardgrdreali prodekiildstic pleerdeser(mmfed felrinfeRy iRy |y Ar der to

anticipate, in particular, the probable future 20 behavi our and

ef fecti venes® OFPEIER syft enfS Mubtisuslas edsampl hagenve £ onpeRiudeE) during

any one retained tine fore aéb(I'(!:[k 2. Process in accordance with claim1l
16

above of rep&fFtRy&C8foc STTUTATTO) toft fstire ordtiatsad 25kand

mut ual i s]gﬁ b¥ a sanpling of probable scenarios for the probabilistic

predi ct i of TPt M€ pEndand abater ofhestoitd nvsaiabDeof (ar @dyfett-pyi ty

par anmet ers fi)g a _nunber em)tg | ocal ,industrial systenms (S"), *thi s” process
bei ng of the sp’égﬁn?ﬁcﬂzﬁ)g fRYt FEBRELEE¥e by gengpatedt ahnserpeskiskte (U)

a great distangeahes sgver ak, ki tr if .nat several hundred kil onetres)

fromthe majority of h@"\rl)grmb’e P%ggﬁ iﬁustrreltfll téﬁ&n@SrPebaEEQPﬁ)
statistical model (fa(Xyes X,36A0) in time (f) of state
variables (X,). This series of pseudo-variations

15 includes sxmxp numerical values of probable future

Pseudo-variations for p state variables X, @)y, 1t

is constituted for each m (m21) time forecast '(tk(k‘l‘""'))

of the simulation and each s (where s is much greater

than » 1) of possible numerical pseudo-variations
20 (AXQ(Q)UA””) for p state variables X,¢t)*™"P). rThis
“smp variational probabilistic series” (AXﬁ)- of
pseudo-variation states (AX (1, ) -pietsk=l.myy is
transmitted repetitively from the transmitting site (V)

in a decentralised way towards the various remote local

25 systems (S,). This is performed by the transmitting
device (4,) of probabilistic simulation series with the

aid of a satellite emission dish (12) for probabilistic



where the prelimnary choice is made on: 5 p environnent (E) variabl es

(XI("=~...p)) a statistical j oint behaviour nodel at tinme (t) and by tine
periods (et~k=l...n)) o f state variables (X, (t)( -Ip)) described inits
dense joint distribution a Xl,...,Xp;t;~%k)) 10 ~ determ ned by historical
observations that may, in particular, eﬂ ail normal |aws, normal |ogs and

so on, or nore generally, a joint statistical -distribution of p environnent
variables (XJt(Kk)('="~p)) or their tenporal variations (~~(tk)t=l...p))" 15
~ assessed t hrough a(gpropri ate and classical statistic tests (averages,

n

vari ances, cBaftal aan giabrealkstedltitene (bphavinagpe it 3%, ORHR) 4 at a
kil ometres,

centralised smtting site a great distance (of several

i f not sever%%%ﬁuwafga %éfsﬁief"o&g)ﬂesgg“QrW%\l meg ot ivingfdavieso(Bp))ocal

i ndustrial sygte S .n in _that an "snp probabilistic series”
(Wk(!=l...p,J=I. T?’é‘,gl?é%#%s ¢ %9% t ﬁeBeﬁr}ltﬂiV?\}éﬂ ug2BlsEs| prian tofe
probabl e futlpeapsesdtediidites ofedqusticn Vagiahi onggd or 2p thfsgnvir nnent
(E) is n nerica%lg,and repetitively generated at suécessi’ve in t afts (ta)
and consi’stiRfoBRP1li8Biccdakal atapathnpnptahabi{,) shhe setbe8ingXks) Of
pseudo-stateg f%rtrred.b Sxtgep -uplets with a nultivalue sanpling of future
pseudo- st at €S fj ~€trf?)lf‘~ﬁl. IFqAgency, kif, naf )at hgechnoidiles posist bbg sxmx P
5 nunerical a4 ygs) Of ablLe f re, pseudo-val ues for p state variables
(Xi (t)( =1'p>) and cong’{‘ﬁ)’ut léﬁe %t&:éne‘?‘fo&??rﬁ’%‘r‘%_o% 53 f Bredables
(tk(k="",m)pf ytrern mulagtion,  of s (where s is nuch greater than 1) 10
possi bl e fut(ur'(g °?)seu o-stlg% egzﬁkﬁo —98tHensy sajqd (smp(tvpriapipepl. | s))

for each p riabl e (Xt.(tk)(~=I R=) case 2: and/or, if necessary,
an "snp var isé]gc%k?aoﬁln%lsg}r)lo ab.sF&FFc sefibs)  (9L) pAvEd byatkatporapl et s

with a gyl ti-val ganphing .9f future pseudo 15 variations (tl X~

(t~)<< b= pi&%ﬁa. K=1. , ur"?)) 1isi Aglahéont drdatdmeal ircdmeitat @svari abl es
(Xi(to)(~=i. v tq:gﬁtg j ng)l ude sxnx p nunerical val ues of probable Yuture
pseudo- var i ati onef dp Yat ENGar¢emteal (e it«) (L3~. . Thisandatansist ut e:

(vher e s 15 G GRe BN Th G ok BPeokil bsknthadicdine local
O (140 (-1 SUEtaRe S GG dkatad scqarnbensp, i noetmbl natsman: 25 -
(i1 omot 1 ao, PRPPRETAERREL)  hERAE8R ki | okdias) fotom { B evaloratatas n
remte s (X, () -PI#k-my gt future instants () =@, +At) that

correspond to the variational series by incremental

numerical calculation of the type:

Xy () =X, (0, )1+ AX,, (1,))

20
Any other formula (addition, exponential and so
forth) that implicates the “smp variational
probabilistic series” (AXg) coming from the

centralised transmitting site (U) and the standard

25 value of state variables (X,(,)"?).

A particular application method for this first

variant is that described further above with reference



84 |l ocal industrial systens (Su("1"'") repetitively and at successive
instants (to): in that said snp probabilistic series (W) with a

mul ti-val ue description of probable future pseudo5 states or
pseudo-variations including the sx mx nuneri cal pseudo-val ues t hat
consist of:. case 1: said "snp probabilistic series" (W~) of pseudo-val ues

for state variables (X~(tk)('l...p,;=l...s,x=l...m) | case 2: and/or said
"snp variational 10 probabilistic . series" (DXI J) of pseudo-variations
(~~ (tk ~ (1=l p.J=l...a,k=L..m) ) i in a decentralised way: fromthe
transmtti ngtzﬂ tfel‘X‘-U)e 4td\r‘fmrajsﬁ%ntrntﬂﬂlmaed)ftraarmme:ﬁmls§w§t , (&), 15 -
i ndependent |y, at each |ocal system (Su) the majority of whic are a gr eat

di stance fromSg: cEAriatiendlt r gmsobdbihigsisid e gb)ieand r@@gt"bt ively: in
that said "snp probabilistic series”" with a nulti-value descr¥ ption of

probabl e fut §e§cxdhseseudabevat esis or npmerdeatayi ati&nas RGP Ui i, S, M X P -
~X~), is collected, inthat M (M < tinme

nunmeri cal val ues or .

forecasts, rgfgfﬁéyeﬂ% §ﬁﬁ?§§ﬁl§§i dnatants hoecThes qurkient valgg are

chosen § ne e ar Y. asa%ri S(&agf)a A which only said 25 "snP variational
bAt i

probabi | i Stl Pltt?s'va(r onalsszepeitigd vely collected
~X~(tk)(r~ B ] Tk %’I S ‘t;ecel ved, .in,that correspondi ng said
“snp probabi |st|énleéneoque§sept § ~Smp 'variational probabilistic
7” k
series (AX}) of pseudo-state variations

(AX, (1)1 -P/t-sk=l-m)y  and the standard value of state

variables (X,(1,)*""”) are repetitively traﬁsmitted and

10 in a decentralised way from the transmitting site (U)
towards the various remote local systems (S,).

A second particular combination variant for the

application of the invention is described in reference

to figures 1 and 4. As shown previously in figure 1,

15 and at different points in the environment (E), a

series of r captors (") that observe the

environment (E) status transmit at each instant @ a

set of r measures of the environment (F) status

(4, O*7). The case described in figures 1 and 4 shows

20 the transmitting site (U) as subscriber to environment

data provided by the observable data provider (F)
which operates the captors’ network @%"7).  The
designer site (U'), quite a distance from the majority

of the n remote local industrial systems S, “ "y, is

25 where a numerical model describing the environment (®)

is previously established and defines all p state

variables  (X,(N""P)=(®((®),n,(®))) in relation to



(xr~) of pseudo-states consisting of pseudo-sanplin s g of future states
(X~(tk)WwwP.J=l...s,k=l...n) (at least for the retained m tinme forecasts
(tk)), for each retained mi tine forecasts (tk); 5 ~ in that the | ocal
systens anal ysis nodel (D is nunericall 3 u) Y pplied, having been
previously set in order to determ ne fo? each s scenarios j=1,...,s the
productivity indicator: 10 (1 k - D~ u( u~(Xr(tk)) ~ for at least a
particular value (~,")=(~,ul ~"~Wiq) of the vector (~,u) of l|ocal action
paranmeters, for each sinmulated s p -uplets of state 15 vari abl es

(X~(tk)~""'"' pepstulas c,(O¥PINds (Resal drlringd tigp,forgeasy (tk) of the
probabilistic pseudo-state series (X~(tk)~j="~~=))"in t)lﬁat he

correspondi ngagi bbbkt edls epvedamahyesaeh pr =LYt j.ndi_cat or 20
(lu=(tk, ~, u))=Du(~u, (X~(tk)(J~l...p.j=L. a)a%ﬁgrse (gg?g m egjﬂy)isn%a;l;y t he

cor r espondi ngescvibaestbé tétmtprodud i they endieshRbnt! " (£F K.ip UNYE - - - S))
are rou a g p d together and arranged according to the productivity |evel
(1"~), 25 ~ ¢dtiratyt BE Hastbogsamp 1 ing ) instaatcyt gt.edicnskemiised as is

t he prob;bi Iitg %ag a_ nunber or percentage) distribution (~u(lu)) of the

| evel redcheteBELR9 FdatocHipr sBeeaitiony nayi edsor Kd uperfiotrhed

confi gurati ofyrdm, UheaGGAfli Q the.local,nodel in.,that a statistical
cal cul ati on deduces the va nﬁg:%%gtat gf%%sgbghe CholRnisSathetd ety paranet er

of 5 adjustmeEnttid{tay) )wHenCheias ay. Alfar S t , Val ue at Ri sk,
utility and so forth) that is char acﬁrl stli:crgo]fe?éjt hgpzr o%gbi EPF?ted

di stributi orWithin u-the forapsmcinyi tyiteve(s) (| ufh&, ~chedQ1 T Lg
relation to variations of the vector of |ocal action parameters f~, u) =
(,~ui ~yuq) transifdcgarsite n @hat i novherecalthept imi senvbrohreser di ng to

pr edet e%gi ned criteria) is pgrformed locally within each [ocal system (Su)

of one maIR7 S Shos e dat i sk i ca@rdar armatrelpf athlisdeeed (\Vémdw)), and
in that the vectar |evel of |ocal action parameters ('lu)-(~um~~~~."q) for
each | ocal é‘&?é‘}"érhs(esi,) Ay &&clst sdmpd ing alingtamdd dpb)i,malthesdeue 7 n

relation to,pr ) criteria in order to anticipate the future
probabl e 20“%5%%\%%{1;Eogﬁsg:le%f”ft&tti}\?eﬁé’é?od’fe%r?fsyastt@rﬁlf(cgal vector
to assess the environment (M) = (e, ¢ )1y

Subsequently, at each successive sampling (7,) peiiod,

15 and with the aid of a numerical model describing the

environment (®) and the measures vector (M), the p

state variables X, @O Py = (@t ()ynnn 1, (1)) are
calculated.

The invention recommends two particular methods of

20 repetitive stochastic simulation that prioritises

through probable scenario sampling in order to predict

probable future behaviour and/or optimise producti:vity

parameters of a number of remote 1local industrial

systems (S,).

25 The first method suggested by the invention of
repetitive stochastic simulation that prioritises
through probable scenario sampling consists in its

combined use with the method known as Monte-Carlo.



u) subjected to the environnent (E) during any one retained tine forecast
{tk). 3. Process in accordance with claim2 of repetitive stochastic
simulation that is prioritised 25 and nutual i sed by sanpling of probable

scenarios, ,characterised in that, in conbination: - at the expert site
(U):: 87:.in that each.local action pasmneter (-, "huh-1"'9~) is assigned. i\
a generic code (Lh) (that is not dependent upon the focal system(S'))~ in .
that a "productivity evaluator” (Il1h) is set 5 up and regularly updated for
each code (Lh), i.e, a programe (produced as a digital file) that is able -
to cal cul ate, ,i.n_relation tq .the -upl et of state variables (X) _
(XfFU=~...p~ a}ﬁ‘ge?ﬁgngch zfgﬁsorflg%?%n’é?'@"?h" Whichhd sc shasayi ngn

product i vity Eognoacts, 19 fi3toby o Ivilldes ~ror 1) aratd sliefumygy that,
[

for each local system (S"), said |ocal systems analysis node onsi st's
sinmply-in add(Xgnfp-Phe emdposrst s ddmordf gDGbQiOdlé‘}Ni‘(’r'otr%e%%ses%ﬁfnt
systen1corres€ond|ng to each | ocal action 15 paraneter (-,
D' (~"' X) - ~nh(throngheuy htime atst heaiwtdfadd Seshd r ansdatdd NGisi tgnd U : 20
in that ttge ? grgbabciil istic series"” (W) with j its nulti-value
descriptidn o g’g? BabP e f ut GrenFReGEaRFat esSidre pse(fdb- var Thei ons" smp
nunerically generated. and repetitively transmtted at successive instants
(to) by usi ng"’fﬁ%g%f a"rﬂe‘a j Fsitiehavi Hy) st dtitdti cad  nodelt2Sralue
(fa(X1~,.,,Xpdt'Oc%% in tige t) of state variables X ( I) i 88 ' in
that, as each T HotkeR 10L)P & TGt uKR ResHIn- St tiere qur athestdod ty
eval uator (Ilvanidsidomslesrt BRvPRS ey, ko Sotransmi.tted as a digita
file, - at each renpte and Ioga? ﬁﬁéﬁgt#FZ|£gy§P@ﬁl?§3}?y5geqq¥% t he
productivity admppeestikiyephtranshittelS atalGHALA e | h (mM S
m retained tinme forecast (tﬁ) of the sierrulaati on at tvee I%:Sa aarfctesve" (s"),
10 according to the method known as “Monte-Carlo” by using

the retained statistical model (ﬁx}ﬂqua;nAqJ) of
joint behaviour within the time () of state variables

(X,) and the memorised history of values for p state
variables (X,(0“"?). In other words, a pseudo-random

15 selection method of pseudo-values GK;) is used with the

aid of a random number generator (11) located on the
centralised transmitting site (U), if not the designer
site (U'). Any one of the following processes can be
used:
20 - "“Pseudo-random” of an ergodic type.
- “Weak disparity” (Sobol and Hamersley series,
amongst others).
- Any other method producing numbers
asymptomatically shared out according to a specified
25 distribution (for example, uniform on an interval).

Said “smp probabilistic series” (Wﬁ) with a multi-

value description of probable future pseudo-states or

pseudo-variations is transmitted in a decentralised way



for each j =1,...,s (where s is nuch greater than 10 1 ) of possible
nunerical pseudo-states (X~ ~!=i...s>) received or recreated using the
pseudo-variation series (~,f). for each h=1,...,q of local action
paraneters 15 the productivity conponent (I~~k)=(nh(~, ~~X~))

subsequently, in, summation and according. .o formula ( * ) , the

productivity. indicator (link) -the retained statistical paraneter :
(VM(~,~,)) is calculated, 20 in that the vector of local action paraneters
(~w) is applied in order to optimse the value of the statistical paraneter
(Y). 4. Process in accordance with claim2 of repetitive stochastic

si mul ati on t hdtr%s §he drtansswic thn @ 55 iseaplln o cofamatso el ereseanariasal
characterised in that,§ conmbi nation: - at the expert site (U ): 89 in
that each Iocﬁy%ﬁﬁm%wﬁ@ﬂzLThlﬁ PBPpaFakdpar meahldgs sassicpmetkralegensy i ¢
code (Lh) (thg%é S nottge endent upon the |ocal system(S"')).  in that a
"mar gi nal pro ucti&???l Aruator” 5 is set up and regularly updated for

each code (Lh) .iTheE@ec@n@rﬁﬁEﬁ@@3é&ﬁé@$&§90?§sQQg%giﬁggn%%ég)6§?a2 IS

able to calculate, in relation to the p ~uple t varra =
(X~~ta' "' pr) EReSEdtAdspondtaghast it nals ipuddudionyi t ynaonpedriritlises  (~h
(X)) 10 in sygh y or local _s s,y tem(Su) ~ said |oca
syst ens analysisogggglp%%%%b%%nsfgggggfﬁ11§1m3f+$brx99Qﬁ bRy discdltar
product bet weenambhieedectuse ofviltdcalthact mefthpar alRb@nS 63 ~historica

(~,~~h:'~~~e~g and the gﬁctor of .marginal productivity (I'); 15 Dw 6~u ) _
(~u ~I ~) ( *REyYSIZr {dfrelfeft FdfPLddieAanemsionngLsithe Monte-Camlohat the
"snp probabi | nethedsedd&sriKaa~kbovet h R4-& I yyalye deseription,of
probable future se P udo states or pseudo-vé?yg igésiﬁgugu% FF§5FF91
generatedibndaﬁébﬁﬁiﬁiv@ﬁ¢hpﬂansmhﬂ(ﬂBampkimmessfveptﬁbéanés FubYresi ng

the retained Ak QLK eP Vi atistical _nodel . (.fa(X!...,XP;t;~t)) in
time (t) of stafe Egépgb gskggk %gckors 15 transmitted directly from
the memorised history. A history of values for p state

variables (X,()%"“") of the common global environment
(E) throughout time is maintained and updated ét the
15 centralised  transmitting site o). The  “smp
probabilistic  series” Gﬂf) with a multi-value

description of probable future pseudo-states or pseudo-

variations of environment (E) is numerically generated
and repetitively transmitted at successive instants t,
20 Dby using the retained statistical model
(ﬂ(AQW”A;;uAQ)) of joint behaviour within the time ®
of state variables (X,) and the memorised history of
values for p state variables (X, ()19 According to
the method known as “historic”, the estimate of
25 probable future states of p state variables (X, (%)
is recreated by using the standard status (X, ()¢
and past historic variations (AXKﬂf““”) for a set of

past dates (t'<¢,) and by affecting each recreated state



25 (Xr) . in that, as each new code (L,,) appears or adjustment to the
productivity evaluator (Ilh) is made the pair L ' (h~~h) is transmtted as
a digital file, 90 in that the narginal productivity conponent

(Ihi)"( h(xr)) is calculated: for each mretained time forecast (tx), for
each ~j =1, ,S (where s is nuch greateﬁ than 5 1) of possible nunerical
pseudo- states (xk~'-1.s) i ) for each ,q of local action: paraneters
("~~h ) . the marginal productivity conponent (Ith) (~*h (X~)) 10 in
that the "sng probabilistic series” y~~x ( hJ ) with a nmulti-val ue
description of probable future pseudo-states (l;,~ ) or pseudo-variations
(DI;,j ) is t‘nrlérisnﬁttPe?@ductatonea@rpbzéwmhetsantihbmca:tou]rcﬁudépeaﬂ sypenem 15

' | ti-val
descr | pt1 on %’*@ro% oPE iy il st elorls kb seThn v sAda T ons
(i, =) 18 (tﬁgb%ﬁam ciat sogyhsequ t;y,wﬂésumgitgtggfagwgord' ng

20 to formul a roductivity rndic ser

retained staty gjtl%fi{%? errob(al\é(le’ lf)u)tu%re %l %%l at(ea IrS pgﬁb’l’dioe_d in

subsequently, the ector of “I'ocal "action _
order to 6ptmanyat&bndmnwatnanemltbedsﬁatuﬁdéﬁénﬁgwfﬁgé@rwé fridmocess in
o AN e st CtRaRbni Pt ihgPS e V' Ctonaras AT Famote "Yocal
systems (S,).
A third application variant of the invention
consists in introducing ©biased data within the
10 transmitted stochastic simulations. The aim of the
biased data is take extreme situations into account
that only rarely occur and/or constitute “catastrophe
scenarios”. According to this method, the generated

“smp probabilistic series” (W,.'j‘),with a multi-value

15 description of probable future pseudo-states or pseudo-
variations transmitted by the transmitting site (U)
towards all remote local systems (S,) is biased in

relation to the statistics for the history of state
 variables or variable variations. According to this

20 variant of the invention, a history of values for p
state variables (X,(H""?) of the common global

environment (E) throughout time is maintained and

updated at the centralised transmitting site (U). The
“smp probabilistic series” (W,';) with a multi-value

25 description of probable future pseudo-states or pseudo-
variations of the environment (E) is numerically
generated and repetitively transmitted at successive

instants ¢, by using the retained statistical model




91 sanpling of probable scenarios, characterised in that, in conbination: -

at a centralised transmtting site (U: in that a variational
probabilistic series 5 (~,~) formed by sxmp-uplets of a multi-val ue
sanpling of pseudo-variations (~y., t V=L..P,j=1....~ k=l...m for future
states by using the standard state of stste variables (X~(to)~'""'p~) and

i ncludin g sxnkp nunerical values of probable future pseudo-variations for
p 10 state variables (Xl (tk)(ial...p)) is nunmerically and repetitively
generated at successive instants (to) and constitutes: for each m(m> 1)
time forecast ](ti;w-:i Xv)) of the sinmulation, 15 ~ of s (where s is nuch
greater than Ug s &b 8PNt Bfe IRiMEr iRehaBiriovishimt thas time- ()
(tk)ci=l...s~)_of each p state variable (XI(tk)~"sl...p)) 1in that said
vari ational prhboabptestVariahles X, bf apde viaghar { 9ed sthdtséory of
(~y~(tk)U=1. .P=-%I...s,k=l...m LS 20 repetiti vel¥ transmtted in a
decentral i sedVakHES {¥¥m Phétetenyainiabigssi@e@ Uy )t.onar ds t he nunber of
and at each | ocal system (Su):

renote | ocal syst . (Su), - independent]y, I

in that the standg'r%":‘(/‘é? e IRy ?W?’a%lké%haz“sl?% Ripses afhgtatke
repetitively 1 g0t o5y sed. at ch. 1nstant (ta) and according to
a determ Eed ‘%gelqaggln{r:s, aq?"(ﬁot e]grtlzh T st ent b f é}}?%%bﬂ&%%]ﬁ 92

in that said st Mard abieﬁaﬁlioﬂﬁ:olt?@?él i_c%tlii(bm He8S ﬁﬁ%(raéiuegdsf[ﬁ{@o

variations (~y~ (etk)(i=l...p,j=1",s~k in‘relation to tine

i ncrement Ot keiig ansmpt texbiyb Hhestcient sakiskte @) sTaa! [ecdfdhitidy t hat
said "snp probabilistic series" (X;k) of pseudo-§tates

(X~(tk) O=i wn.Bizrsed-. KetiesMthius CAEHOAEE AtatHEYEEphBRStAM S hidg=(t 0+~K)
that correspond to the variational series by an incremental numerical
cal cul ation ofitsheeR§pkes 16hg Jmpaeh of xsaidocptastrophe( tycenarios

10 on remote systems (S,) to be taken into account. Said

“smp probabilistic series” (W,'j‘) with a multi-value

biased description of probable future pseudo-states or
pseudo-variations is then transmitted in a

decentralised way from the transmitting site (U)
15 towards all remote local systems (S,).

According to a first sub-variant of the third

variant described above, the invention recommends that
the grade of “smp probabilistic series” (W,'j‘) with a

multi-value biased description of probable future
20 pseudo-states or pseudo-variations transmitted by the

transmitting site (U) towards all remote local systems
(5,) in relation to selective requests made from the
different remote systems (S,) be selectively adapted.

To this end, certain remote systems (S§,) send requests

25 as numerical parameters of catastrophe scenarios
according to the specific biases as defined by them to

the centralised transmitting site (U). In relation to

these requests and by possibly merging those that are




or any forth) that 15 ~ the ,~) transi (U , other fornula (addition,
exponential and so inplicates: "snp variational probabilistic series”
pitted by the centralised transmtting site the standard val ue of state
variables (X~(to)~ru...p~) . 20 6. Process in accordance with claim2 of
repetitive stochastic sinulation that iggrioritised by sanpling of
probabl e scenarios, characterised in that, in conbination: - at the
centralised transmtting site (U); 25 in that an "snp variational
probabilistic series"” (AX;~) formed by sxm p-uplets of a multi-val ue
sanpl i ng of pseudo-variations (Q-y~(tk)~~=l~~~P,I=L..s,k=l...m) for future
st at es by usi hdenhical antamg pabbabdiistabeser&ésVaKW§ple&iKHGﬁﬁLﬁti‘l...p)
and including sxnkp numnerical val ues of probable future pseudo-variations
for p state vaaladl dss¢Xiptkdnrs- ofp promblenehiteald Yponiid-epeitidd very
gener ated at succ(?ssi ve,instants %o) bié 5 using the retained joint
behavi our st aP7SETRAY2Tbukt RS f abXAL. | aTp: PIeFPH | A%t i e kayidst skate
vari abl es (X gpeanhi §@nphirhuetersf Ofe (g L g as
(t,~k "~""~) %f t he si %utal ation, 10 v@%%)?s@a(lv\hggr ér%a?ié ﬁgﬁegrﬁlgat%]fet han
1) possi bl%e rigReFagd paleuder veentrabihsed t t darsmd tting-sie ofUp. sThat e
vari abl es (~'iétk§~tzi,..pég,r ia_that t he standard, value of state
vari abl es (Xt | Sitepeldi B1eebi Tkt ede8MS neadhi seeotls i n
that, at the fransmtting site (U and towards the nunmber of renote |ocal
systems (S'),12%R!  3VFBARNESar S detl PEPvBEPbebARALiE 6d Serigsdecdhi) al i sed
way: the "snp variational probabilistic series” 20 (tlXj~) of
pseudo- var i at"fjoﬂ} (E~MStisrabie (biageq  |desgyiptiagre fandrebaklee of
state variabl@scdpd (t@3ahdb-stRids: 7orPr 0¢23%1do1AGY &g% e with claim?2
y

of repetitive stochastic sinulation that is prioritise 5 sanpling of
pr obabl e 18cerretrespuiis dw ek setequesthatThis icordsntateé lect ronicd hiag |

previ ously an i t paint,s in the enyironment (E), a series of r
capt or s (yh~k:%..?b§£?ﬁ§?’ H@f&l hltwdFk, %elepg%ne 02 any other
method that allows the transmission of digital data).
According to a second sub-variant of the third

variant described above, the invention recommends that

15 remote systems (S,) alter all or part of the “smp
probabilistic series” Gﬂi) they receive from the

transmitting site (U) to take ©possible extreme
situations that affect them into account. According to

this sub-variant, certain remote systems (S,) alter all

20 or part of the “smp probabilistic series” (Wﬁ) with a

multi-value description of probable future pseudo-
states or pseudo-variations. This enables biased series
to be created 1locally by reproducing catastrophe
scenarios whose parameters are either specified by the

25 main transmitting site (U) and transmitted to local
systems (S,) or defined by the local systems (S,).

A fourth preferred application wvariant of the

invention consists in numerically transmitting the “smp




observe the environnment (E) status transmt at each instant (t) a set of r
neasures of the environnent (E) status (,uh (t)~~i...r~) ~ - in that, at

t he designer site (U), a nunerical 5 nodel describing the environnment (-~)
is previously established and defines all p state variables (X
(t)~""~p~)-(~(p~(t)~",~pr(t))) inrelation to measures (~~(t~(h-1...r))
(where generally p <r ~, in such a way that all environnent vari abl es

(X, (t)~f""~p~) physically describe 10 wi%th acceptabl e precision the status
of the environnent (E) in its entirety at each sanpling instant (tk), - at
the transmtting site (U: in that r environnent neasures (;u~, (t)~~"1~"~)
arerenotely coll ectedand nenori sed, and constitute at15 each sanpling ’
instant (t,~) tqg conponents of a tenporalvector to assess theenvironnment
(M tK))=(ph(tRIRBFL+551Ci n $eatesar edhp) sucebshi vea sanpiil bi-¢alud
period,and with the ajd of a nunerical nodel describing theenvironnent (-)
andt he measur %s9¥kﬁ?ﬁ°?BREBBFO?%@l%Z@U%@%ﬁePSGUdO"StateS or pseudo-

vari abl es( X, (¥37i & tdha =E7dm~ ~Lasi(t))) aregal culated. 8, Process
i naccor dance ﬁ?%ﬁéclldgl]gm £2r oTr‘é%ét ittrﬁ\x}g&é%c)g)&ﬁgsﬁlgﬁ AP ehtat by

prioritised bysdrddndiiolg probakd fn25id ﬁcggqj j ofiyscenari os,

characterised in that,at the cent raglai@'sed(; transén}ﬁ‘dt io@g;'si te (U): 95 in

that a hiStory of Asgamskirior tp seat €i¢ahi abppbicXc{b)~ varPant of de cormmon
in that

gl obal envir ts s throughout tinme is naintained and updat ed,
said "snmp probabi tllgcﬁ crescé)r“ij%gl&js( Whnees ‘%ttr{'r%dé rhf thranamic déwerismg on of

probabl e fut g ydostat e . pseudosvari ati,ons. of the environnment (E)
i s nunerical Itg{/ an rcel%é:t%icfli vzﬁe%lfé%neraﬁe% at ﬂ}%g‘essiave i“H’slt‘hln't‘éal(Uf%) by

using: the refa St I L5 ele (fa(Xy, ... Xp,t;~t,~)) 10 of joint
behavi our within the ti rréjsfz I%%gfa s%atfél(t\}%ﬁel Hsicddongdates: or maeudarori sed
hi story of valamstiionsp ftai etNar icabhemitxtal) = kP LBwhB id "snp
probabilistic series”" (W) 15 with a nulti -vgl ue desg)l pti gn g%-%?‘o abl e
future pb@udaestoticed ol lpiaddetrdhilaky@hemiss (gr('&hs)rji_tted in a decentralised
way fromthe transmitting site (U towards a nunber ‘of |ocal systems (Su),
9. Process in accérdahéesti t hsebavarBambovefaf 20:Hepetdntiised ot ochastic

simulation t Le:Rpeiociti sed by sanpling o robabl e scenari os,
characteri seg§%ﬁhgﬁgé%eﬁﬁ c%aﬁfba} nétsi ong.)sc-’r e‘{ hgnce?&g‘-éﬁ s€d tRenghietting
site (U: ipenhhatlasbist oryagfsmiglcyes forgi st at 5 variapl es

(X, (t)~""~p~) of the common gl obal en\%/Ji ronsrrent (Efv)tz’hroué%ggt ti,r?énpl S

mai nt ai ned apdobpBaledtici N thatethe "ﬁwgaprop§éhlisgic Eﬁp%§§¥ag$£-~) with
u al es

a nmulti-value description of probable re pseudo 96°'s

pseudo- Iz | atlesBzi ptibheoenytbBEBER! £hFhrbS BUNRLLGRLLY ang Lepetitively
generated at_successive instants (to) bﬁéum ng: the retained staftrstical
nodel (fa(X~Varlakpons ¢ig) tmnsmitdian havideeentrdliisdacdeway n€rofm) of

state variabtgs (2ansmikii rised history of values for p_state
vari abl 6s (X,(t)~eir~p~{31 1r}?g m?s'IQe %9) towayds alal remote local
systems (§,) as a “broadcast”, notably by radio.
Independently, each local system (S,), the majority of

20 which are quite a distance away from the centralised

transmitting site (U), repetitively gathers said “smp
probabilistic series” (W,';) with a multi-value
description of probable future pseudo-states or pseudo-
variations and sxmxp numerical values (W,';=X1i‘. or

k . .
25 AX;})) through a quasi-continuous reception of this

“broadcast” from the centralised transmitting site (U).



t he nethod known as "Monte-Carl 0", a pseudolO random sel ecti on of
pseudo-values (WIl) with the aid of a random nunber generator |ocated on
the centralised transmtting site (U, if not the designer site (U), and
relying on any one of the follow ng processes: "Pseudo-randon of an
ergodic type, 15 "Wak disparity” (Sobol and Hanersley series, anongst
others), any other nethod produci ng nunbers asynptonatically shared out
according to a specified distribution (f%ﬂ‘ exanpl e, uniformon an
interval), 20 in that said "snp probabilistic series" (yyl~) wth a

mul ti-val ue description of probable future pseudo-states or
pseudo-variations is transmtted in a decentralised way fromthe
transmitting site fU) fevards adib+enmignt ocas syghens gﬁ% . 25 10. Process
in accordancepybhh§ h@gm? %f repetl tjve stochastic sinu oAt hat®
prioritised by sarrp g of proBabl® SEsesdibes Je:rhalfagueru s"ed tAlt tﬂ@é in
conbi nati on: ceatrahesegnt I’@.};hﬁ m t i, Sit in that a
history of values for p state vgﬁlg%?ﬁé ts % f?@*) ofsatJWb cotwrm gl obal
envi ronnment (EJobdls DUDMOLE t i 48§ SR n EE updated, in that the
"snp pr obgbl listic series" (WJ) wth 5 I t‘Tl I uea deé@%lltpﬂt'r\cadlttff

probabl e but utess qsipidiost S |at| o of the environnent (E) is
nunerically and repetitivel lEJHebnerlgétjCeng'”y“ﬁ'r SLPcsce P ates an PRI -hy

usi ng: the ret3h %%t%%t%éahsmdééd( fia( &l deceﬁ@réllééa %Q of lthI nt

behavi our w tdyan rtg statg variables (~'I~r=i...
menor i sed history o Frgte:é}l;;or th%t B viePabhes #( tl)efhcﬁtle p?LbcTahe met hod

known as "hi styetiesal " ,(St)he agstimatg 15 of}agf obabl e future states of p state

vari ables (Xr(t)~"""'p~)" that are recrédte by ds-lehg te(msﬁlamdarouh staate
(X, (to)~ | ~petwamdt p hi sfrd war tJ )cl=l. oY)
for asatof pa sa(tga)dat as 1})/ tﬁ{% ettob?gﬁﬁd by nf)ﬁﬂPmyl hgeeach

recr eat éd stQ?ét\mﬂhsadptndnsmnﬁﬁlﬂ@ Q!‘LEQa i | oul d end upon the
age of the corresponding historic variati og b {:g %ﬁé‘% g%\f’d daﬁgsses

probabi | i sti Eosergasgt teyorewildtaAl MihbhsY ripti rt,,_of,,) pr obabl e
future pseudo states or pseudo vari ati ong ?!slg'?rgsﬁfrc% HF gin a

decentral i seﬁhhﬁyeﬁ*@omt hies t maesati tmwgtlsét@r&ggmf@t\_/\ﬁg? S fdd th e | ocal

systenms (Su)g Proce in accordance with claim8 repet
stochastic S|%#%Qe%nw ﬁgt 3j 8adm gpqdemse2By and8eaahplddigtof psobpbl e

scenarios. chasast &5l sed sys that(S (L=[]ﬂ)(30nbl nati on:

with a local modem (21)
15 through which probabilistic data passes.
each local system (S,),

Independently,

the majority of which are quite

a distance from the centralised transmitting site )
14

repetitively gathers said “smp probabilistic series”

k , .
GK,) with a multi-value description of probable future

20 pseudo-states or pseudo-variations and SXmxp

numerical values fext *
W, X,; or AX,)) through successive

registrations at the 1local memory bank (H,) of the

local calculator <.

A third sub-variant of the emission of

25 probabilistic data is described in figure 8. At the

centralised transmitting site o), said “smp

probabilistic series’ GVk) with

iy a multi-value



- at the centralised transmtting site (U: in that a history of values
for p state 5 variables (X;(t)~"-'"~p~) of the comon gl obal environnent (E)
t hroughout tinme is nmaintained and updated, in that the "snp probabilistic
series" (W) with a multi-value description of probable future pseudostates
or pseudo-variations of the environment (E) is 10 nunerically and
repetitively generated at successive instants (to) by using: the retained
statistical nodel (fa(Xl,...,XP;t;et)) (ﬁzj oi nt behaviour within the tine
(t) of state variables (X, ~ =l~~~P~) , 15 ~ the nmenorised history of val ues
for p state variables (Xi(t)~"L..P~) and deliberately introducing joint
statistic beﬁggiour bi ases of state variables (X (t)~""1~p~) in relation to
e bt e b es ooy e neachle Boeiamepebs ] tifaser | oo

L art +r?§ i R P

i 0S""in order
to take the inpact of sald CICESIEERE sidenar deseohraémeed swst eftorf S")

710 account ehe n bmeraidiom Beob] sl ser g (1), 20 ih @
preudo. var| asstens | (8PP thed naiandeceBlial SEARY IOM gy 90
sccordance veshrstsimmail sansr (o PRSI S oL LIS
comb nat] o dacen sdrercqal mneCTHEe 3/ ILCM (UL SR LETUCTS oL
D253, 25 Jenehuasto (B nemubay Hesserotatipe) gBSEh LeAd 3LLe Y. -

requests andoby pesdi bl yemetgi ngothose ithalstarig i dentical , Sy
probabilistic series" (W~) with nulti}VaI&E f%ﬂdeSQQ%%ﬁTon§§of p?obable

future pseudénderpesdevtlpseudachar ilaicdaQns sy@idpi [ ation.to
paranmeters specified by renpte systens are generaﬂggg ?ﬁggkéglyﬁéy

transm tltol nggstheré U)saSi@dSsﬁpCfbfcﬁfEHﬂjl.é)@ﬁl: %&2‘&%@'( S@aigﬁt&{srgn of

probabilistic 20 series" (W~) with a nulti-valu iase

pr obabl e futlnmbtbs'eaﬂmestaéscsrpptp@@ud@fvalgj:gg%}gp? tP@E corresgﬁads toits
| al 0

request. 13._,Process in accqordance with claim repe?f?iv@s Bhastic

simul ation thattTE G4 oPFEPdedvByiatisnapl tipowsh praahaise %6oRari 95,

char act eri sethbdwd hags 1 1, COUL ion. - in that each renpte system (Su)
alters all or_ part of the'"snpigﬁ%%gﬁ?ﬂi%ﬁ$h LT TR "AQGRISOF t peBEve

nulti-value(Eascﬁﬁniﬁhe(ﬁcqntﬁHMﬂsédlﬂﬂﬁéhéﬁ%%ﬁ%hg site (U) via

15  network (R) through requests made to their specific

address (notably Internet type). Subsequently, they

receive the “smp probabilistic series” by transfer

(notably “FTP” type) via network (R) and via
vrc_eg‘;istration at the local memory bank (H,) of their

20  local calculator ).

According to a sixth application wvariant, the

invention rec i
ommends three methods to organise “smp

probabilistic series” (W,f.) transmitted from the
centralised transmitting site (U) towards all remote

25 local industrial systems (Su("=1"")) in order to compress

transmitted probabilistic data and to accelerate access

by all remote local industrial systems (S ("=l"'")).



100 states or pseudo-variations thenselves so as to create biased series
repr oduci ng cat astrophe scenari os whose paraneters are: either specified
by the main transmitting site 5 (U and transmtted to | ocal systens (S"),
ei ther defined by the | ocal systenms (S"). 14. Process in accordance with
claim2 of repetitive stochastic sinmulation that is prioritised by sanpling
of probabl e scenarios, characterised in é%at, 10 in conmbination: - in that,
at the transmtting site (U, the "snp probabilistic series" (W~) with a
mul ti-val ue description of probable future pseudo-states or

pseudovari ati ons of the environment (E) is nunerically and 15 periodically
generated according to a,sanpling frequency 15. Process in accordance with
claim2 of repeti t898°§968ﬁa§1q casifiirsdt | subthatihft pragy i @,nggipynianpl i ng
of probabl e sergariggjsghgpact ise[glrig thft’ 20 in conbination: - at the
centralised transnitting Site ?E) FRPRRA{1SEIE » statar obatn | i stémpseri es”
(W) with a babval ye; desyd.pti.on of,probabl e future pseudo-states or
pseudo- vari atl?gdr)ls is tra%lgm' ﬁelergtélsn a 25y ecéﬁttﬁhl i 468 wayuktorvahes
transmtting deseripdidoWes e local systems (S") as a
"broadcast", not abllila by rad?%r,%gkf%eir%?ﬁ]%p%ﬁ?dgm%a% Qemadudorel y, at

each | ocaP sy&®ti®ns tos maheri byvefophial argya great distance fromthe
centralised yeansmtt%tfjang site (U: in that sai é@')sn%spro%ugrl)?ﬁlicsatﬁi series"
(W) 5 with & mMit1-5hl #8%ekeRetptiorely prebabliethd uie paRudStates or
pseudo- var i atiify¥sand m nynerical values (W.~ =X;~ or ~IXt~) is

col l ected through a qu?é?-c%% I nuods FELEPELbReEf tramsmifrvibmirastitef rom t he

central i sed tusdmgm thé NGeHali®egl) 1040 16, Process in accordance with claim
2 of ~ repetitive stochastic sierrulja??%tn ?ﬁgtavilguﬁri%w’ﬂ%“ebc%]y genslli ng of

probabl e scel#;{X%s.., Xhar efm Ssegnd n(Ah i onmpi nat.ion: -_aft, fhe
central i]tsqt?'d tTEignsn’i ttPng@?ite (U)ﬂl}rlé 1gt) ?zfi déd?éstrcrep Y)?%Joaalbf?? sf 3 lsIé) ires"”
(W~) wi a St isemier deashikspki ¥F Ok p e future eudost ates or
pseudo-vari agj,gps js transnitied in a avec(e‘ﬂltpé?%ll'i ssfed&\g\/aﬁm‘%?rbrrgfﬁ@ter
transmtting si pe (U 't o5 G msemde 1wsdalessy bens p( Submggn@nﬂgel ow

PP*, 20 i.e. gy, enlsston,on a network (R), notably Internet based, fromthe
centralised pb‘a(rﬁ@m tting’ sitP& (QIch omspémixi)c tzﬂdmhreSSEéc@fstee(giF’f“Wé te

| ocal industggal,sy =4 ndependent |y, and repetitively, at each’local 25
system (Su), t he 'maj of tfylioef V\ﬁfcﬁxﬁ’é%a Yreaas i vt anbphd +oumé hecal

‘centralised datansiidwévar Side {Hd - |4 gsmn prapabilistic series™ (WI)
with a multi:value description of opnrets)gda%?de’ ;%J(ﬁe PoRukole” is sub-
79 '3 i
ivided into successive m “temporal sub-files” of

level 1 that groups together all pseudo-values of a

. k=l...
same time forecast G}‘ m). On the other hand, each

“temporal sub-file” i
p ub-file consists of a succession of s

“selection sub-files” of level 2 each made up of a

20 pseudo-value P -uplet.

According to a second sub-variant for organising

the emission of probabilistic data, an “smp

probabilistic series” Gﬁf) with its multi—vélue

description of probable future pPseudo-states or pseudo-

25 variations of the environment (E) is numerically and

repetitively generated at successive instants (f,) from
o

the centralised transmitting site @) by separating

successive m “temporal sub-files” of level 1 and

gathering together all pseudo-values of a same time



102 states or pseudo-variations and sx mx p nunerical values (Wk =X k or
is collected through successive registrations at the |local nenory bank (Hu)
of the local calculator (C'), 5 17. Process in accordance with claim2 of
repetitive stochastic simulation that is prioritised by sanpling of
probabl e scenari os, characterised in that, in conbination: - at the
centralised transmtting site (U: 10 said "snp probabilistic series" (W)
with a nulti-val ue description of probabb® future pseudostates or
pseudo-variations is transmtted in a decentralised way fromthe
transmtting site (U towards all renote |ocal systens (S') by naking said
15 nmulti-valued "snp probabilistic series" (W) accessible on a server (2)
itself avail abbeecysen (gr-emijss| network (R) (notably Internet type),

t hrough "PP" access for(%ach rehgﬁg | D HOFESPRAgdng akimygst Borecast

i ndependent | yin@\és £ P, khwe| y, ,at _each | ocal system (Su) said "snp
probabilistic series” (y%~) m}thAg fiaFhi 1ogrbestesemi [§5) )N &f £ prehabl e
future pseudo2bict abRBo®h PSRVl atons and sx m x p nunerical val ues
(Wy =Xr j or DJY, ~) ?skcollectedJ%%! ﬂShaadEEE% K§&REn RiobadbidvestRRY , i. e.
via network (Rrizcces@y,”)1Q3 dmojabl yhaternet based) to the centralised
transnitt%ng site with ?%eir own speﬁwﬁgc X&EP85§“F% Fetipetedsaiata
nuf ti - val ded arenpsppababebi stidn SeHLESS trapsfer (notably "FTP" type)
and via registration 5 at the | oca né%%géuﬁéngy{Fh§eQﬁlfY%ng tthedlr

cal cul ator (EReriffc PrimeeFs redaGCanLgaR iith alhahm 2 of repetitive
stochastic sinmulation that is prioritisegﬁgggsgﬂbling1of pr obabl e
scenarios, characf€FPsddnign thak, tNiid eaBbiRAtLAR £,2t JLhe centralised
transmttingegite éh&sﬁ? using the retained joint behavi SGP2BtatNEti cal
model (fa(X,,..., Xp;t; %T i n°ti mePEPPabilistie vadanh)es &Xi ci =zpp. p~) an
"snp probabibrebhki SE5EES" () ik h fti-value 15 description of
probabl e future pseudo-sfates or pseuddindariBttdns idfs t wubhyivengent (E)
i's nunerdiocal dgs @Pth ¥ EPSLLE| nerated at successive instants, and
consi sting of s'(ﬁ'ere s isgﬁé%%gg Rt BV S iRFeudy-siakes cat psendis- val ues
for p conpor&iRYis kpf~the . PnvtFbhmah}t forgeach m.(m.l) tine
forecast ~tk~kal...m)~ as a file of sx mx sd%%eggﬁﬁ§lgﬁﬁﬂg-ﬁﬂﬁéricaI
data sub- di iSRS sl ¥y ovenerated auceassibygiph” H%%E%%ac'ss@'f' les” of

| evel 1 thagjggo%g%tgg ethgr all psgudp-values of a sane’ti Tdr ecast
~tk~k=L..m)" fallsed transmitting site (U) by separating

successive s “selection sub-files” of level 2
15 same temporal file) and

(from a
each gathering together a
pseudo-value p-uplet with a corresponding selection

. . (U=l..5)
indicator (r;”"”). At each local system (S,), different

, “ ,
successive selection sub-files” of level 2

Same temporal file)

(from a
each gathering a pseudo-value p-~

20
uplet from a same “smp probabilistic series” (Wf) with
J

its multi-value and collected data are separated ones

from the others by identifying their specific selection

. 7 (J=l...5)
indicator (z,”"7).

According to a seventh application variant, the

25 invention recommends three methods to selectively

filter the y
content of the “smp probabilistic series”

k .
(WL) transmitted by the centralised transmitting site



each "tenporal sub-file" includes a succession of s "selection sub-files"
of level 2 each consisting of a pseudo-val ue p-uplet) 104 19. Process in
accordance with claim2 of repetitive stochastic sinmulation that is
prioritised by sanpling of probable scenarios, characterised in that, in
conbination: 5 - at the centralised transmtting site (U, an "snp
probabilistic series" (W.j) with a nmulti-value description of probable
future pseudo-states or pseudovari ati onsS®df the environnent (E) is
nunerically and repetitively generated at successive instants (to) by 10
separating successive m"tenporal sub-files" of level 1 and gathering
toget her the 5§§udo-values of a sane tine forecast (tk~k=l...m | with a
correspondin i mtolaregastaindi ¢ (~kk=L...m) - at each local system
(Su), differeaéyaagd 15 t enpor al s%%gg?leEOSFla SARIsERadct esly s - val ue
"snp probabi l reEVyer res"aiply ~)oa parat.ed from one anot her by
identifying their specific Wm&?oﬁggggt %lhr‘? ifc fAJHLRt-kkeal themneeds20.
Process in acd¥t désesumiesh of aitnRe? 8Em3P rqgﬁgjtive stochastic sinulation
that is priorj @§gghby sangling of probabl e Seanat i3eStERal actwstiessd i n
that, in conbmati on:a8s Hellhascetd rehd Sg Ltfing site (U), an "snp
probabiligtiggeries” (W) with a nufti-vg?ﬁéﬁggf%%itrngPSﬁréﬁlpP@bable
future pseudo-s & biefddatweeat i bhe oferitvey BN 4 Ol%rpgr;,{ (:L%I S
nunerically aﬁderqugitgﬁglyag nerated at _successive 1nstanta a9y
separating successive s "sel écti ofi “88bef i Lesalof ihduekrial05sgsebpgm a same
t enpor al fiI@xfﬁhﬁ)gach gat hering together a pseudo-value p -uplet with a
correspondi ng sel ection indicator (zl~'-'"~s~) - at each |local system (S"),
the mpjority of wai €hrgtakgpra4r distance fromthe centralised
transmtting site (U, Qif?grg%fﬁghgc §§i&Eigﬁﬂh&miUhe:mﬂﬁéﬁi@ﬁ"opf | eve
2 (froma s O?%hﬁ%%%tl¢iH@ﬁaarﬁsse@@bgﬁggdfﬂﬂﬁ‘%9§ anot her and each
gat hering tqg@ﬂmlfsé)éeudﬁ-val ue E -upl et from a sdnéScoPt efitedthe
nul ti-value "snp 10 probabrf#8spEt é@ges"SQVE.j)(by,ideqkhkying\%ggir
specific sapyagéykffggggtor (%%7~I~;.s)) . 21. Process in accordance with
claim2 of repetitive stocHastSt Pl atiitdn itdsatmuils: iprionid i gad, hy, sanpl i ng
of probabl e t3GeRANIQLy characterised in that, 15 in conbination: - at the
centralised transmtting i teS(OPtirssydinsmp qeohebidissig 28y &5 (W)
~with a nultitheal teadsméttphhons Pfe pr@}?abge fu%ure seudost ates”or
pseudo-vari gti ggs irS@"t;ansm tted invts 20YBRhEFr A | renaterenoralli sed way
fromthe tr&NSHPESI Nn@,3i taes (B) ey, 1r te local systems (Su) as 'a
"broadcgst trggsnission, not abl y biﬂ%gﬁ%B tgga%ﬂi§ﬁ%ﬂﬁm%$ﬁ%gm iecal
syst ens { S" RO RbepErgenss| \that mchoéogggdsgﬁhe@s( S%% a_ 25 selective
filter thatgisg pigegfjusted for availability of apre ??ﬁ%ﬂb%%cﬁaired
t hrough a specific subs%Y?EﬁT%n)@ﬁDactImdepyMﬁéneiy§aig CQEE@EEerHSHD

probablIIStfilﬁé%'@ﬁat(Y%~¥r%ngjﬁsggét%ég?l%2r availability at a

bpredefined fraction #,*y  of

said collected “smp

probabilistic ies” k
. Series W#,)) from the Centralised

20 t itti i i
ransmitting site (U) is installed and used at each

local '
system (§,). The data filtering characteristics

of this selective filter

may be acquired i
particular, ; ’ ;

through a specific Subscription taken out

by each local system (S,) from the transmitting site
25 (U). They may be altered by remote action through the
network linking the centralised transmitting site @)

up to the local systems S).



106 5 10 15 20 25 description of probable future pseudo-states or
pseudovariations is installed and used to collect and receive fromthe
centralised transmtting site (U. 22. Process in accordance with claim2
of repetitive stochastic sinulation that is prioritised by sanpling of

probabl e scenari os, characterised in that, in conbination: - at the
centralised transmtting site (U: various different predefined fractions
((~~)8~g=~...~> (notably acquired througs specific subscription) of said

"snp probabilistic series"” are selectively transmtted (according to a
predefined allocation rule), this selective transmssionis perforned in a

decentral i sed way towards various groups (&g='~y~) that are |linked to all
eceiving a particular fraction,

renote | ocal syst N ok F ch grou |

this is done thr oﬁgﬁsééa%%l%%gﬁ%?ﬁgs %ﬁ,‘g’rl.te?rwga ttheneamiossd qrR)gf not abl y
| nt er net base!éi?obanJtSiEl@eda!tal |ﬂed_d@@@@§gbgt o) g&bgréw./.t oAgheqhsepem fic
addr ess of ea&é}]gre te local industrial systems (S, “(u=L..n) )=

i ndependent |y, - edch grttp (EBNGRItLIRG gsitei KR tvanibesaldissmdmy Su)
the majority of ]chcﬁre a great distach ﬁron1the centralised
transmitting BSiTECHE r epBRrEiorpy @ ,act%) saifopasuef i nedufinact i on
((Wj)o) gf e "snp probabjlistic series" (W) with a nmulti-val ue 107
description of'j MBapl SBEELEEC psegdbsstrapeson) pseiflovaghadi ons gk ough

successi ve regi ti.ons at_the |ocal ,menory bank (H') of their |ocal
cal cul ator ( o§%£§%§§tﬁfo§§§§q511 al ’é} dakeeseilehtival,m 2rahsmitepgtiti ve

stochastic si;nul ati that is priorjitised by sanpling of probable
scenari os, cﬁgggg%gggged% n fhaPredsidsssi natilosation rule). This

selective transmission is performed in a decentralised

way by the transmitting site (U) towards various groups
g=l..v) '
10 (G, ) that are linked to all remote local systems

(S,). Each group receives a particular fraction. This
is done through a “below PP” emission, i.e. via a
netvwork (R), notably Internet based, frém the
centralised transmitting site (U) to the specific

15 address for each remote local industrial system
(u=1..n) »

(S, ). Independently, each group (G,*™”) 1linked to

the local systems (S,) repetitively gathers said

. . k

predefined fraction ((W,j)g) of the “smp probabilistic
o k ;

series W) . They Successively register this

20 predefined fraction ((W,j)g) into the local memory bank

(H,) of their local calculator (C,).

A third sub-variant for filtering the emission of
probabilistic data is described in figure 8. At the

centralised transmitting site ), said “smp
25 probabilistic series” (W,f.) is transmitted in a

decentralised way from the transmitting site (V)

towards all remote local systems (S,) by making said



- at the centralised transmtting site (U: said "snp probabilistic
series" (yy~) is 10 transmtted in a decentralised way fromthe
transmtting site (U towards all renote |ocal systens (S') by naking said
"snp probabilistic series" accessible on a server (Z) available on a
network (R) (notably Internet type) to which each renote | ocal 15

i ndustrial systemS ~"'""w'~ ( " ) has PP access; various predefined

restrictive fractions ((y~~)g) (notably aéquired through a specific
subscription) of said "snp probabilistic series”" (W) with a multi-val ue
description of probably future pseudo-states are 20 sel ectively nade
available to different |ocal system (S') groups (G&gg='~"~) on a server Z (

) ~ in particlisap, priobawgh ; t of userpames and passwords (23) that
are transmtted by each Ioclglti)sé;s/sﬁeégﬁezs,f" %;).avn;;ablén@@pepdggy,& and
repetitively, (&) epgha{:@gab};% s%s%em St% ; Said predefined fraction
((W-)g) attributed to said “snp Fo¥abi1 (8 dnetmbeg" TnWeirn e ttﬂ/ﬁe)

mul ti-value tdO&hdescrd iy o f. prabably future pseudo-states or
pseudovariations is coll eé{t egerg?/tgcg@@lknblvﬁ*usdsri'dﬂel ovis P, (5l “em i a a

network (R) (Wt abtyessnt agnetzdyne)pfsom.the centralised transfitti‘ng site
(U toits specific 5 addressa, rece}iaé/i ‘nghg‘é?ﬁebr eliarined fomeldfamdy yak) )

ie attribot ed st nilmd ivel tﬂra\taiiltﬁqs"sm rob bi%i stic series" by transfer and
registration at the nenory bank of &/rbcaPOEAP LY afarifEen) thadughr ocess

i n accor danc 8PRiciff il aisub&dzfipch;rgpet&;i ve stochastic sinmulation that is
prioritised b Y sanpling of probabl'e scenarits, cHBPacPepbsbdlistihat, in

conbi nati on: S€raes{’n’ Sﬂﬁj) | oaak i nshasddd steng retained fromthe n of
said local industrial systens (Su~"" 1“}?}3153& emg@epr &Vddusiblechosen, - m-

(M S m tinmdifbeeecAst $0aK¢ « i.ne omthe mof said tine forecasts
(tk~k='"~"'"~, that are identi gg%%Fg‘rd(éH PoeaPs sYa; % 1'rsr\";)) orata egghyy Of

retai ned | océd) SYBhESBmhPU) nd » for_each mi of retained tine forecast
(tk): 2@6 | ocal systens anal %@n‘%&eﬁr ?}%) OpPgratadr ithaloughapmddegl havi ng

been prévio yUSef pamesdendt q;amvwlrgsne( g)e g{]ogluctivity i ndi cator k (Il ui

- Du( ~u~( Xr,jk(o}; k%%l%hw&t hiT each s scenario %j 2514t t greatt fanmmittauhr ti cul ar

val ue (~, u) of the | oCER actMrerpatSineteris o/est@8ssin gagh si ated s p

-capl et of sItr@fe%e\ﬁ%ri %lil es (X (ht k) ~"'~p~) that corres%on EVEE &g retai ned
ently, ‘eac local system S) repetitively

athe i i |
g €rs said predefined fraction (GK;%) attributed to

said ™ ilisti
Smp probabilistic series” Gﬁf) through access

15  know " “, 1
n as “below PP”, ji.e. via a network (R) from the

centralised transmitting site @) to its specifi
cific

address. i i
Ss. They receive said bPredefined fraction (GVk))
ijlg

attributed to the multi-value

o “smp probabilisti
Series” by transfer. .

They Successively register this

20 redefi i
predefined fraction ((W,f)g) into the local memory ba.nk

(H,) of their local calculator )

According to an eighth

: application i
described in figure 10, variant

) the invention recommends to
arry out a grouped probabilistic

| optimisation of
25 certain groups of remote local

industrial systems

(Su (u=1...n) . Th . .
) 1s relates, in particular, to cases where



109 time forecast (tk) of the probabilistic series of pseudo-states
(X~(tk)~i=~...s~) the corresponding sinmulated s pseudo-val ues of the
productivity indicator (jw(tk~~,u))=(Du(~u~X, (tk))~jsl..,s~ 5 are
determned, ) the "local simnulation series" consisting of the
correspondi ng sinul ated s pseudo-values of the produ c t ivi ty indi cat
or (jug (tk ~~u)) _ (Du (,~u ~ x~ (t,=~)) ~~l~~,s~ ) belonging to the

| ocal system (S~,) is transmitted in a 188central i si ng way towards a
centralising site (B); - at the centralising site (B): the sinulated sxh'
pseudo-val ues of the productivity indicators (lu(tk~~u))~!'=i...s) from each
n | ocal systeghgﬁ"s% and for each s sinulation are 15 collected, the gl obal
productivity indrcatof( FYStemsalof | acalam%yﬁ‘dﬁﬁ\ii Gl cul ated for each

si mul ati on bYindiagraagl o@gkgg SI uzti on nodel” (J s)%l P -9HRUR t Rhave )
~~=|...n The correspondi ng s”val ue Ob¢ Pﬁ@dlzgtpmmﬁucéiwiﬁgy i gy cat or
(I~(tk;,~",~ ?1r§f(‘] =lthats)arear aogﬁ:gupf;gt -tnggse.t her and arranged acco Qi ng to
their level, (fhe, hi-ft%%f am (r) is calcul'ared'%ndldeablysediast,s yhe
probability di st—rl)bu N (ABduShuibér sq,rstmfscelrg%;ﬁ_) 4 g%\] ) level reached
by the gl &baltpb ,prgguggi.éi % i ndi cator~(J) in the choseéh®Cofiu@sdti on of
| ocal action paranet ers-v8ct8fat Ajndugtpiak sysBens (Sﬁélgracc SR
ret ai ned Iocwlsﬁodﬁféviéﬁg%ﬁnd t he gl obal eval uati on Hodé&l" S(fosey.
statistical calculation deducESOSRE e mof e’ £ pRSte QRe ¢hosen
statistical Ppiacametadinel @@}bhllsfgmggh 2 %é%A))‘ (such’as aver age, C88F&ad type,
Val ue at Ri SG’“:HFMBLi ty and so fort )s t "6 ehasatdetimei €or8bakhg
probabi lity ©istriputhain dre-(igentiddy) Eﬁ; )_.for global productivity |levels

(J~(tx;,|i,...,~,oz|;1':)), inrelation to tKe Rdilt Logadt syseamses 10
(D) =(,~~",~,~n) t Bechoedl o&Ctde@f ters vector if necessary), a
19@03”1;300(3% et ams n6Y )craricerigy of the

gl obal T?meri c%Ib optim sation (according . j .
chosen stat %49 al™parcdiretrets il dadjcy $Me Ry Q%A%) is performed in relation
to the multi-vector (0)=(,~, 1~",~~.n) 15 and-Fdftealh 4 oddie sylieym t he
correspondi ﬁéf% &8 enalyysivechodel S @pt' msed fromthe |ocal action
paraneters fz.y) and duly transnitted t'b, each OPQrigpdidem @Bw)lied or der to
gl obal Iy anticipdt €39 Paeuieupt phakite fiehgylopr and ef fectiveness of all

| ocal 20 s C subj ected to the environnment °E %Etermlne the
YBEEHECEPY) 5 Indicator level (I*=p (4
Wy =D,(A,(X,,(6)) within

- each § scenario (=1..,s):

15 - Fo
r at least g pParticular value (4,) of the
. u
local action bParameters vector,
- For ea j
N o ch simulated P-uplet state variable
t =l.p
(1) ) that corresponds to the saig retained tj
ime
forecast )
¥) of the probabilistj
: 1C series of -
3 pseudo

states (A;(Q)Uﬂw”)=(X}Ukyuhnﬁkg).

The i
Slmulated s Pseudo-values corresponding to

Uy A) = (D, (4, X S @)Uy

“local simulati
| . ation
consisting of g simulated pseudo

the Productivity indicator
are determined. The
series”

3 -values corresponding

to the productivi indi
ivity indicator (4 2,)) = (D, (A, X, (1, )91

of the 1local system (S)) is

t transmitted ip a
ce lsi
nNtralising way towards a centralising site (B)



() urlng any one retained tine forecast (tx). 25. Process in accordance
wth claim2 of repetitive stochastic sinmulation that is prioritised by the
sanpling of probable future pseudo-states of nmarket 25 variables for the
probabilistic prediction of future behaviour and/or the optim sation of
productivity paraneters of a nunber n (where n is nuch greater than 1 ) of
| ocal financial operators (,fur"=l...n)) ; 111 - in that they are
decentral i sed and a great distance frombfe another, - in that each has a
portfolio (pu~u=L..n)) consisting of financial assets (8h 5 whose val ue
(l oco=L..~> depends upon capital market (E) fluctuations, whose value
(lu=""1"~) may be cal cul ated by conbination: of a comon narket vari abl es
vector 10 (X(t))=XAtt tHe~—cenPd1 {8} vg_r.L' es ?Sroutg‘hout'ti me (t) and from
which it is possihle for each renote 9 ocaf St iBancithe opEnatatred Ssxp't 0
recreate, w tHSSEQQﬁYé?sP@Spr e 8i on,tHehe VﬁEUG gft.gl.l finapcial assets held
inits portfok} gt %ﬁ"}(j,gp)ﬁordi ng to a | ocal evaf’lua iéﬁynodelrnql{ﬁ?t@:hese 15
mar ket vari ablés* 9 i ncluderassel sectedommegi td£sh pricc—l\%,c i,nterest rates
or coefficientsof a}éi el %[Dcur bs, volatilities or coef fi Ci entaé AYSR Bt | | ty
surfaces, defsdlt PR cdC s Fa%m an | sémala@lofPUNLEH- PRLLY, Cﬁtrﬂa ot her
nunber thgt %Cp_{%llvdi i nformation 20 pertaining to the shtateq b pi tal
mar kets), ~ for each re t énddearori nGhei abf opdnat 2bca®f g%gg{lgnrllti t.ies

vect or of eaq-}glfd'ﬂ%r{l%i I Asset held in its portfolio, In that; ?orlsexarrpl e,
according to the follow ng?rl i cSibiudatiion: 2y qulsiag(th 'gTIOBErl~U (t~ X
(t)~ eh ) ( *assebsshelFl 1 ere ~ t,X(t),6,,) is the asset price
(B,,) at instant (tfhgccordﬁlﬁag\?o the(CJIL;gEéR’%M&eﬂ“X"U"‘)VWﬂ)gn the pgpket is

in state (X(tprrespoaaehhery fouayla that allows for a non-linearity in
relation to quantities 56( ~s~, ) aggfe?i c‘iﬁaFﬁ? iRF hwerivic ¢t akadb bgubdi ty risk

i nto account (Ji(hi: &, prhofs's?pei age of o1 pe_that consists of: - at the
expert sli te (U), a great distance %o‘?@%ée%er%?gﬁw%ﬁetﬁ@@, afrangegever al
hundr ed 4 | oR8EPE3nd 0 Eoomtitd vej Dedd ¥, of o O%%lstfi nanci al_operators
(~ru(u=l... néglgufal}zee Ga|nCc)iWI n ' ogram ) is
stored as is the probability (as a
number or percentage) distribution (¥(J))) of the level
reached by the global Productivity indicator (/) in the
configuration of local action

15 (A) - (A,‘ (u=l..m'))

bParameters vector

chosen according to the retained local

models (D,) and the global assessment model (g). A

statistical calculation deduces the value of at least

on isti
€ chosen statistical bparameter of adjustment V(A))

such
( as average, spread.type, Value at Risk,.utility

20  and so forth) that is Characteristic of the pro

o bability

ibution (xC&y"ﬂguJ» for global productivity
levels QG(Q;A“"”ZWD in relation to the multi
values (D)=(Dl,m,Dn)

-vector

of the vectors of local action
parameters ().

25
If necessary, a global numerical

(according to predetermined Criteria)

optimisation
of the chosen
adjustment (v(m) is
performed in relation to the

statistical parameters of

multi-vector



g previous choices are nmade: p nmarket variables ((X;)~ = ~p~) that
describe the entire market (E), a statistical nodel of joint behaviour in

time 15 (t) and by tine periods (~k(k=L..n) of market variabl es

(Xi(t)~ ="~~~p~) that is described by its dense joint distribution
(fa(X~~...,Xp;t,~tk)) determned from historical observations that may
include, in particular, normal |aws, norpal |ogs 20 and so on, or nore
generally, a joint statistic distribution”of p environnent vari abl es
(X~(tk)~~-~""p~) or their tenporal variations (~yt(tk)c~=l...p~) validated
t hrough appropriate and classical statistic tests (averages, variances,
correlﬁtiogs,(@§=????ksgn§xtéﬁgfbbehavioursg:nd SO f?r;h), - af LhF
centralised trans Th Pt conrgspshddhst of .severa il onetres,
§ g %%%%&j ottt yt8f wedtowal

if not sever Qiptirﬂié’?cgw}gdr ed kilometres) fromt

financial operators cd=" . Ifip aloaal” sapt pewbahildsti g series” (W) with

a nultivalueﬁyﬁﬁgﬂﬂgge Qj pseudo- st ates or pseudo-varléfioﬁéhb fAér t he

probabl e nmar ket fut ure%PE) 9 seﬁﬁﬁerﬂ@a«hly ay@tér@pqggi 5i Vfil( yg%%?air at ed
faf( !

successi ve i glodalg (W to)+ oy; Usi ng, the statistical nbdel , t®p~t ;
~tk)) retained fron1y§he'ti']\§%(l a%ﬁs?#?béﬁﬁ@ﬁamnﬂdbhﬂﬂéi5éﬁﬁ&£$dr°f qar ket
vari abl e (X?ffECtQYEneaadogogqhsﬁ%&glof: 10 ~ case 1: an "snp 20

probabi listic series” (X '~) of J pseudS¥stt&MedStbrseojdyteaxme typ! ets of

a mufti-val uB"EhRpPRRARLf €F)f Wuiggpseudo-states |

(X~(tk) O=l w~p.yJ=~...s,k=y...m) tﬁgfﬁﬁﬁc?ﬁgerﬁgé§PSﬂeﬁimanﬁbxeamﬁgrica

val ues of p r‘ket variables (X (t)~ = wp) ) and constitute: 15 for each m
(k=l...nm) of the sinmulation, of s (where s is

(m_>1) tinme fogﬁgﬁst (tk

nuch greater than 3quﬁ%i¥ﬂeth©tmnEepseuﬂp-§§ahgg of p _market variables
(Xi (tk)~l | appdixcatizh ~FQ%%%S%Z gnd/o possi bl'y, "an ~d§ﬁﬁrﬁ§@ﬁaﬁV0na
probabi}jstic series” (~fJ) forne Opyt *m pingretal ofiriyt) - vahue
sanpl i ng’ f of WEPieNpuele ssr caki 0as 6&%(Jk%é!zg..=p~lzl...s,k%...rﬁ
fromthe stangandr3bat &Rl 1ay ket variables ( Re¢oitiva-grpchhatiicncl ude
sxnmx p nunerical 25 val ues o} pf@H&MS@MﬂMim@ pgeuggbgggagtigng for p state
vari abl es (REEvRP=ptatp}) angk conghi futes: uture

~Eate variables for
probabilistic Prediction of futy , e

re behaviour and/or the

. .

15 (where n is Much greater than

» 1) of local fi .
Operators (§ ('l=l...n)) ' nancial
" - The invention relates to the cas
e

u r

q n

Each 1local financial operator (S(“L”) has
20 ( R, (u=l..n

| a portfolio
) consisting of financial assets

value @g“ﬂ””)

hel...
@) whose

depends upon  capital market (E)

Vector (X(t)): Xi(t)(hl...p))
25  financial operator (§,), with
(4) = (4,

its portfolio (7).

@ quantities vector

(h=l..q)
) of each financial asset @,“"?) helq in

Market variables (Aﬂayhh”) are




| 14 for each m(mZ 1) tinme forecast (tkcxm..m~ of the sinulation, of s
(where s is much greater than 1~ possible nunerical pseudo-variations for

p state 5 variables (~" ~(tk)yhl...p))" the process being characterised in
that, in conbination: - at the centralised transmtting site (U, a great
di stance fromthe ngjority of n local financial 10 operators (Sw"'|~~")),
re etitivel py and at successive instants (to) ; said "snp probabilistic

series" (y~f) with a nulti-value descrip®don of probable future
pseudost at es or pseudo-variations that includes sx mx p 15 nuneri cal
pseudo-values is transmtted and consists of: case 1. said "snp
probabilisticcgeries" (X~}) of pseudo-val ues of market variables (X~
(tx)~"1"'p'ia~mmg?k:F9.. $ cdsefepenl 2 ppdipr £snP variational
probabilisticaﬁembef" ¥f|~) of pseudo-vari ations tQﬂn?{il)(@perators
|...p,I=l...s k=l ./ Pk Y%Fm.déceughahtSQQj@ayo. fromthe transmitting
site (U, tomgrds all renote |ocal operators (Su "- '%déﬁemmﬁﬁlgleand
repetitively, at eacH ofF¢hete5 local operat &1 S (S ertge maj ority of which
are a great &éagyyg%frégnthe centralised transmt nga Pte @%ﬁ: to115
said "snp probabilistic gg?i%EGGPQaP}emPrbcasmuh;ifﬁ@ ug, flescription of
probabl e ¥ ut fieapsdudod s aS Oflei)éeudo-_vari ations includi ng s ma>l~lp
nunerical values (W =Xk or f'Ts C&PIéHF%dPOFQfGlionHjXﬁ1aécg}d&hge
forecasts retaimedlé¢@n15ggegggghg ti forecasts Itk(k=l...n), aré chosen
if necessa = fr y~ as in case I'n I oﬂh& §@Ydu§§mg\@ﬂéaﬁgpgg£
probabi |l i sticaskabkss ¢E¥kz) of rigtignal sanpling is received, said
correspondi ng 10 "snp p%%%g%iRQQX§E' épgggn)(XMﬁrket|NE¥EHBF§§H£§
consi sting of®Ledelor saemd i WScHmddi &, states {X (tk Y
)(t:|"'p”}ﬂoeffﬁéggﬁférﬁ of . Prices, interest rates or

10 Yield  curbs, volatilities

. . °
coefficients of volatility surfaces .
v 4

default indicators

“party, or even an
Y other
number that cap provide information

state of capital markets.

from an issuer or counter

pertaining to the

For example, the value (Lf“hm)' of a portfolj
io

15 P (u=1...n)
(P, ) may be calculated according to the followj]
; owing

linear combination:

9
1,® =;ﬂmﬂh 6.X@),8,) (*x*)

20 where g | a rice a
he ,,(t,X(t),B,,) is the sset pri @) t
A

instant () according to the local model (D) w

market is in state (X("), or by usin

that allows for a

hen thé

9 any other formula

- non-linearity in relation to
Qquantities (4,) particularly in order to take

‘ ‘ liquidiji
25 risk into account, ; -

Accordi i
ording to a first sub-variant of the

invention’s i
Process of application to the financial



i |y cal cul at ed,
) . ts (tk)) is local ! |
ained m time forecas ing to the previously
Lo leaﬁtrL?;iagg Lfttine forecast (tk): 15 ~ according
for eac :

: i = : t he

. ' for each s scenarios (j=1,...,s),
set | ocal evaluattgﬂ(gogezxigiij)ag? the portfolio (ful Lf~ffifi'faggyof
gl obal" val ue (luj_t | east one particular val ue (~'u)_ﬁ simulated s p-uplets
cajowated  for a (=) of held assets  for each simiated s p-uplet:
the quantities YeCt?;~(tk)j that correspdhds to saldkr?E?l s)) 25 the
of state Varlabbggilistic pseudo-state series (X- §$o?io N
(th) of the prginulated s pseudo-val ues of the porned 116 the
co[reonndL??ﬁQ%£~ G}(X~£tk)(~:|-;-5~) are di;e{nl c e a portfolio (Pu)
ﬁér{éspbnaingls V%tﬁ%g E etfb}lpupng.pﬁiﬂr(b Qﬁ%%%/%é§

PReat Asn thes a
t he probabi arst ") in
are grouped texgssdhersangd ?{ﬁ??ggd% t he Igcal portfolio (Pu) Ya|U:|§uf;téd
nunber or percentage) (-~ ding.to the loca 1 nodel (D~,) is ; | east one
RN e e R el
and nenorised, a justment (such as ade, .

Val e at sk 10 at Ity and S0 fortn) that |s 5 (ke o) T the vector
Val ue at f sk 10 Eblﬁi% ?i?tieai)mbﬁélVékuﬁ%'%t.%Jg%uﬁQH¥ in ftiveeessary,
probability distribudtiohn describing the portfoli & according to

2t leach 1 beaf optidt BV ¢ (B upenonsy | ol P S0k el Yrrtates s of

at eac ( . - or many chos : ition
pgedetergln?€¥&bg??ﬁj2)Bg;tgp§§dIdnsﬂﬂﬂbéHTtéﬁﬁsggggL%éhgﬁg?gggih:a

adj ust e ; 20 opera _ . : ly in
(~{u) = (euHdié?%“%%bgﬁ%ba§§EXgﬁg§%gnMQQEpredeternlned cy|f3r8?1eggaab y
cal cul ated optimg future prgbable behavi our and yi el ¢ ed tine

Dortrol (o (Puy SobCecliat 1% 10al rmowet dar S D e samet i ve
portfolio in accordance w . bl e
behact ) &, Ay DL Dug e Rt EE et e sedpl y0g; o probanie
stochastic simulatio a et, variaples for the probabiTil p

future pseudetetrmigsqof gk hlétorlcal Observations that may

of futur a

in particular, normal laws, normal
on, or more generally,

include, logs and so

a joint statistic distribution

of p environment variables (X,.t(k)(i“""’)) or their

15 temporal variations (AX, (@, )2y |

It is assessed through

appropriate and classical statistic tests (averages,
variances, correlations,

so forth).

breaks, extreme behaviours and

At the Centralised transmitting site (U), and by
20 using the statistical model (j;LYﬁ"”X;;'

from joint distribution within the time (") of market

variables (th“”), an “smp brobabilistic serieg” (Wﬁ)

with a multi-valuye description of Pseudo-states

—~variations for the probable market f
Numerically generated at

instants @).

or
pseudo

uture (E) is
25

Iepetitive ang Successive

According to g first application mode, this “smp
probabilistic series” GVf) is an “smp probabilistic



117 behavi our and/or the optim sation of productivi ty paraneters of a
nunber n (where n is nuch greater than 1) of |ocal financial operators
(Syu=1l...~)) ; - in that they are decentralised and a‘'great 5 distance from
one another, - in that each has a portfolio (pw"="~"~) consisting of
financial assets (Bhch=l...q)) whose unit value (Ih~h=l...q) depends upon
capital market (E) fluctuations and is a function of a common 10 mar ket
vari abl es vector (x(t))-X(t)(1l=l...p)) &hat va rtes t hroughout tinme (t)
and fromwhich it is possible for each renote |ocal financial operator (Su)
to recreate, with acceptable precision, the value of all financial assets
held in portfolios gP) f local players, 15 according to a |ocal eval uation
nmodel (D) tHEE¥1RE" nbK¥ ket ofargsth]gs ddcl ude assets or commodities
prices, interest rates or coefficients o Syi precurns ¥sat pl4dg es Or
coefficients Yol BuilEityaguef aggﬁplggﬁauy i ndi cators froman issuer or
counter - part ., K; &9 ,ahy,, ot her nunber that %an fﬁ’rtdmedensm‘lmmfatiegn
pertai ni ng té wie) st &t e b'"&hpitahaﬂarkg&§hud whose val ue (ju(u=l...n) may
be calculated with a scalar product between: the REITRIS unskmsapues
(1')=(h (h=l PUM§Lycas valaed fof gﬁc;ﬂagﬁ te | qcal financial o erat P or
(Su) ~ afguagght%eg vector (~u) _ (~ U ?ﬁ rerigbjest EBH‘Pitpnghal asset
(6 =t gS p% tF8kfo (Pu) ; held inits 18 Du(~",X)~(~.ulj') (***)
wher e (Ih)=(~h(t,_)((%) B~z) is the asset price (B,~)" at instant (t)
according to the lo S MD~§m &P n tihe Ffdf%rclégtt [ (IL{.].,,,)Zt ate (X(t)),
this processiaing f, the type that consists of: - "at'# he x@pdr ttle te (U ),
a great distance (of several kilonetres, if not several hundred kil onetres)
fromthe majority oPfn bocahhéipangi a&soperat ors 10 (Su("'.",) , the
followin g RLeW;Qys choices are nade: much -~ greater than 1)
© Iuture pseudo-states of
' P market variabl

10 (X, ()00

es

Accordin
g to a second application mode, this “gp
probabilistic Series” k i i
GKj) 1s an ‘“smp variational
probabilistj les”
tic series OAXJ) formed by §Xm p-uplets of
a multi-value

15 (AX, @,

variables X))y that

include sxmx P
values

numerical

of
probable future Pseudo-variations for p

state i B
variables (X,()"*?) ang constitutes:

-—

For each m (m=1) time forecast

t (k=1..m)
20 simulation, (k ) e

= Of s (where s 1is

| much re
possible numerical oo |

pseudo-variations for p State
variables (X, (tk)(i=l...p)) .

Thus, the Process of the

' invention a
centralised transmitting , .

25
) site (U) that is quite a
lstance from the majority of g

] ] E . . ]
I ¥ 4 1



p market variables ((X~)t~=~..
a statistical nodel

hi st ori cal
normal | ogs and so on, or
of p environnent variables (X
(~" I (tk)<<~~p~).
tests (averages,
forth). 25 -

vari ances,

sever al kiIon%¥?%%$sivenbmssﬁwﬁéab

of joint behaviour
(et~~k=l...nm of market variables 15 (Xr(t)~' =1~P~) that
its dense joint distribution (fa(X ~",~Xp~t,Q,~)) determ ned from
observations that may incl ude,
nore generally,

val i dated t hrough appropriate and cl assi cal
correl ations,
at the centralised transmtting site (U),

.p~) that describe the entire market (E)
intime (t) and by tinme periods
is described by

in particular, normal |aws,

a joint statistic 20 distribution
(tk)~r-i..6%>) or their tenporal variations
statistic
extrenme behavi ours and so
a great distance (of

ﬁqgggd\mlonmwes)fromthe majority of

br eaks,

h remote |ocal jndustrial systems {, 11Y°P & obald Igrdbiabiddsitdpr seri es”
(W~) with a ﬂﬁ}liwhtheadﬁﬁithp%EQGeog robabl e future pseudo-states or
pseudo-vari ations market (E) is nunerlEEFFﬁpéﬁﬁnreﬁeprbbmbﬂﬁ genenhat ed at
successi ve imﬁﬁndqrdﬂaﬁeiw'5rusi§$e6$e_statis;ical nmodel (fa(Xl ~",, Xp;t;
dtk)) retai QggﬁLron1the joint statrstrcafrHEiendut ithmtmodehcwithisn t he
time (t) of markef VAITebGxl (PYeuddpralue AL WIS LiLN0 of 1 case 1: an
"“snp probabilistic series" (X k) of Z- pseudo-statesSF r (Red by sxmp

-uplets of a nulti-vatdRe shhp
(t=) U=~ .. P jgl.. s k==" m)

constitutes:
simul ation | ¢y: (9. A MELE )
pseudo-stateg %ﬁiﬂn mar ket vir
vari ational probabilistic sek
-uplets of a nulti-éa?%% sagﬁ

(~~(tk) (i =L prodabilisbis] - 5o

constitutes: for each m(m3>
si mul ati®n karigh s Sy(
pseudo-vari ati ons %8% g%gﬁkb
This

series”

“the transmitting

Operators (S§,).

15

Operators (§,),

said time forecasts

20 as in case 2 in

probabilistic serie

received, said corr

k
(X,})) of pPseudo-states”

of future states CX;Q;Y“L*JAJ*AMM)

25

Subsequently,

for edIPudqvialups tinme ferecast

transmission

N
GKJ) 1S performed in a dec

Independently,

the majority of which are

retained m' time forecasts ))

gl s UpbBaps PYPr St ‘g‘tgﬁsi@gffsae@éhd

including sx mx p nu

tykl...m~ of the
is nuch greater than f) possYdFigbtes ure
iables (X~(tk)(t=l...p) <case 2: an " ) snp

ies"n(OXij) o f pseduo-states formed by sxmp
| i nGPFPIT ut re dpsewdgpyar |v%fj]%q:siq20
}9%%”'PC|Udkn g SXNXp nunerica v&ifds and

THEY ti néA¥ig) ecafor (tiedetre - Myl @t he

LS, mch greater than 1) 25 possible future

t Variab™s (X (t,~)~" =" ~p~)

of

said ‘“smp probabilistic

entralised way from

site (U) towards all remote local

and from each of the local

quite a

( (=1 ...m))
& are chosen.

which only said

sl/ (AXI

If necessary,

“smp variational
k) £ s
;7 ©I variational sampling is
es i i

ponding “smp probabilistic series

consisting of Pseudo-samplings

(at least for the

is locally calculated.

for each retsj " ti
tained m' time forecasts @),



120 for each pseudo-state market variables vector k (X ) an "sng
is calculated with a multi-value description

probabilistic series" (WjKk)

of : case 1: probable future pseudo-prices of an asset (lhj k(h=l...q,

j=L..s,k=l...m ) - D(tk" "Yi (tx )~ eh ) case 2: and/or resulting

pseudo-variations (~~ (tk ) (h=l...q, jl..a,k=l...n) ) r the process being
at the centralised transmtting

characterised in that, in conbination: -
site (U), a great distance fromthe majog5ty of n renote |ocal
operators (S'"~"="wW'~) , repetitively and at successive instants (to):
"sng probabilistic series”" (W;jk) with a multi-value description of

probabl e future pseudostates or pseudo-variations including sx mx p
ansnmtted and consists of: ~ case 1: said

nurmerical 20 pggud9.yakues .is t
" s probabiIistigqgé?}egaaﬂqﬂéhxﬁlbé%UHﬁ&&é)uefassetpa&hqggio ®)
(Ihjk~h"1...0i5=L '.g@ r case 2: and/or said "sng variationaf
probabilistic Ser szwelijgfca &udoc- Yiatemts 26cerkdphgl . .ta. | 3l . A&kl M)
(~hj r in a decesddmensechosy: ggo’ntr]e transmtting site (U, towards all
renote | ocal operators (S"), 17 - E pgﬁﬁbnpﬁ9p apdevepeslyi valty, at
each of the Iwiddiiropeaahorss §SHharl jority of which are a great

di st ance gro the centralised trgﬁsﬁ‘?tt ﬁgi'sigse (e cadrulatign is

ti G i ekor (Wt ~k)eaisth @dé'ﬂﬂéfffépig}deﬁgiﬁgthggefﬁég{ongLgs

15 fi nanci al
sai d

pr obabi |
future pseud Eg%i%% pseudo-variations.includi ng sxmX
(WK - I' kO R ESj Vigeton ()lu)§(é@1--l.,dpqt)ed:yf held assets and for

each simulated s P-uplets of stafe variables (X, )
that corresponds to said retained time forecast (t,) for
the probabilistic pseudo-state series X, )Y, The
10 corresponding simulated s pseudo-values of the
portfolio (€, A) =D, (A, (X, (1, ) U1 -2=1) are then
determined. These g portfolio (2) values are grouped
together and arranged. The histogram (I',) 1is then
calculated and stored as 1is the probability (as a
15 number or percentage) distribution (¥,(,)) of the local
portfolio (2) wvalue (Z,) in the configuration (4,)
according to the local model (D,). A statistical
calculation deduces the value of at 1least one chosen
statistical parameter of adj-ustment ¥(4,)) (such as

20
average, spread type, Value at Risk, utility and so
forth) that is characteristic of the probability

distribution (¥(4,,I) for values (I,(t,,4,) in relation to
vector variations )=, seers g ) describing the
portfolio (2).

25 i
If necessary, a numerical optimisation (according

to predetermined criteria) of one or many chosen

statistical parameters of adjustment (40M)) is



m- (mMS m tinme forecasts retained fromthe msaid tinme forecasts
(tk~k=1...~)) are chosen, 10 . if necessary, as in case 2 in which only
said "snqg variational probabilistic series” (Al ~, ~k) of variational
sampling (Al h~(tk)) is received, said correspondiing "sng probabilistic
series" (l;,~k) of pseudo-states consisting of pseudo-sanplings of future
~ 5statas(j~(tk) Ch=l...g.hl....r,k=(...n) (at least for the
retained m time forecasts (t,~)) is loc@®ly calculated, for each retained
m time forecast (tk): according to the previously set |ocal evaluation
nodel (Du), and for each s scenarios 20 (j =1,...,s), the gl obal value
(luf) - (~,u|||k£ of the portfolio is nunerically calculated: for at |east
one particul aPevaPERed~lorall~, T dhon 9 9. fhe quantities vector of
hel d assets, _for_each simulated s p-up%laets o?c#i%%eﬁ%’é@ts(&,a.(lfhg (t,~))
that correspdddst{oliai depmpashedoti meiharecast , (122 _(tk) of the
probabilistic seudo-s&g;e series (Ih; Tt,iﬁu"*~m2.o?f. ehehcorlreesyaondi ng
sinmul ated s Al dfs therord ' k UsL. .s~ p (jui ( ~eu))
(~.",1; ) argdeternined for value %ﬂéué)e&_ {2, @1 calculayedf ophdmaat ai ned

| ocal actions “paramgt erelatinn Clov r pEPQBEL PRI Sey @ trjeg él "~(tk, ~ u)~~"""">)
of the po5tf0k6@r(3ﬁ))aﬁ£§cgéou ed toget her aﬁ% ar 1 afiged, otaklyi ¢nogr am
(ru) and probability dist¥i Ftonthe d¢ axenuntidraklle RSSICHMLAYE) é~Yu(Iu))
of the |ocal Ypeldf adf oechPH) ﬁbarlttf%l(.ld')gj,ﬂet he configuration accof fing to

t he | ocal rmgéllmit)u) are cal cul at ed cantf “herttiieated soatthet i §@f ket

cal cul ation esindneaval gies : l.east one chosen statistical

par anmet er of adj ustnment IE/%(J);)EG"(%%C% astﬂ%r%%c@ﬁr é),().type, Val ue at
Risk, utility and?@ecfdindg) teat ks cggé@&&eri stic of: the probability

di stributiondvades Wdg) ), for values (17(t ,~,S.5‘§D~Yagean,tn refatithie tn tr, o
e~ =~ . _descti BrRGeERe 9br tefp iicqtRon tbf fgcessary, .at each

| ocal oper atieidusWy, a}:}{gjr(ﬁari' calgo timsation (according tong#'gd@tler m ned
criteria) of one or many chosen t«gti%fci%afilpmat@l %ﬁe@&&};gdt 5t ment
(V(~,u)) i sppeifrenned L}Q?GJ !}_y and the portfolio conposition (~. ‘%J" _

(~ ui~_..~~ uq) of each*f ofdl dpéritse (®i9e | &, ndiavelbedhg a calpul ated

opti nal Va|M6del'(LL) and within the state of t

15
. into account in the
m .
odel (D,) according to the following Principle;

Each financial asset 6,*")  has a defined
ne

(to buy or to sell) within a day.

20 - If n
on
€ of the asset (6,) quantities (4s) held
in th i |
e portfolios (F,) exceeds the limit value wv,)
then f i .
ormula (**x*) with date and within Simulation is
used to assess portfolio value:
25

Ik ,=§;}{uhm(tk,X 5(1%),6)



123 in relation to predetermned criteria, notably in order to anticipate
the future probabl e behaviour and yield of each portfolio (P') subjected to
the market (E) during any one retained tine forecast (tk), 27. Process in
accordance with claim25 of repetitive stochastic sinulation that is
prioritised by the sanpling of probable future pseudo-states of narket

vari ables for the probabilistic prediction of future behaviour and/or the
optim sation of productivity 10 parameteét®s of a number n (where n is nuch
greater than 1) of local financial operators S dual”.n) ( a ). this
process being characterised in that: - the value (lu~) of a financial
operat~r~ ~ ~.e ~ portfolio (P~,) at a future date (tk) according to the 15
model (D') and wi thi Aft seestodt ehef alsR@ £Si ated narket (X~(tk)) that
corresponds to scepario j is eval uated by takitfrtHeles nid,at ek nariket
states in thé Sarft s%ﬁapbotfohiogubpgq%eeq?t es (tl~l=x+l...m) into
account ; n i—ho model (D~) according’to the It '*&P{ﬁim@lnée(wgo each
financial ass&t ?Qﬂﬂ?giﬁ.tgrmshashandgmgnqﬂf ximum quantity (vh) with
which it is ggle tf trade (to buy or to se %ﬁvﬂ i u/a)day, repflanede of the
asset (8~,) (q an(tV'rr i @sf-f(eqte)d hiey d iitiz t@fgrpor %lol [ osh(Pu) exceeds the limt
val ue (v-) igng absolg;e terns, then fornu a.(*u*S whakedatandinthwi t hi n
simul ation i3 T5RANEo(Asdess por répbi-eePedval ue % "~G,; 124 lu
j=~~h~Lh(tk~3§,(&ski ~Bh% h=1 if one of the asse (E )hﬂ 4Rgi da¥s () uh) held
in one of the port?dl e nampkeexcantisn e V& gy v #g Gyn) S in absolute
terms, then the qua %it (~,~) is replaced by (vh@* a} i ed by its sign, at
date (tk), and the er qQuantittwh)si gtheported for the foll ow ng day
(t,~+1) by usgj %stcn]qltrrar ket varjabl es vect gg@ )?ltb(DtV,e~+t~})E) Limittigk9 quantity
is still above the 11 t'3HH- 1 i b ablseh usett @5, | ahSthen set to the
maxi mum val wethi tthet i},&g@r@l@ gn K}(Cind t he over hang ?~, ~Xt1§\‘/‘H‘) Vied Uggai n
reported for the foll ow ng y’(% zﬁh%yoﬂgrhgnghe&ggg yoyari gLes vect or
(X~(t kﬂig).rapdrsgdomoanghﬁofgg_)it h, this particular arrangenen af'l ows the

liquidity 15 risk to be taken I nt8 R€cdamt (fb.y)ihpoaismgg“%@rmggglgg
y assessed

constr ai nt svaniahbeguastidy ,5' ach asset (Bh) that can be rig
according to the | ocal m)delp {@)*f)gl’ aﬁﬁj‘ §Pvéarthte (tk), and thus | eading

to a possibl e cdflrys ngaeveeyof -t sulting virtual position within 20
each sinmul egiiszp ver subsequenf g:tr{éagl_gément allows the liquidity

A LA@L LA yn‘%A,@&S@?ﬁA@t@, . AT rAf @y\s% i ,
LAY ASEY. AGUNAG-AR@s AY2. ASSI . AG . A @ . AQAY RESIRP RBBEA bmumsb, . AS. AE. A
AL Af. A AS. Af Uy. A . A ASEIRSHURN tAGYA @R ACIE. A9 Y; . @AEPA

2. A, 9.5 . Bb. AiRAG Y ALY A AR AL AF. A LAF, . A L AYR NP ERI2. AL A
Ae. A sed according to the local mog (

e. A A A . AatA@n&a.gqs,eeﬁ.%\@éis(t@/LR ALL. AF9. AY. AR, . ASL2TRORS, &3 af. A A@ A
CAY.A A AYL A AL A3AF. AST AR K33, A3 ARgsAlLeadliAG A AFpob32pA,

. A?. A. AFl . et Ab>%he resulwng Vd"]r(?éﬂaéa i

: $<Pcre*. 3555; A; {vagkfa\Wcd] c ealtadoalwdalga] calcalca

ca] ca] ca] g’]@a %"a‘i’&d}‘é%{ g%l]bﬁqlﬂdrlltﬁ]d‘e&]é@,] 'E:Jj’ia] ca] q(zl?a}wgal?{;]a] gia! %Jigﬁ]h Jealcal

; >1'> @@ABB8CI CCCCCCEE, FFI I | <K?K1PPPPVW } xsni d_ZU] ca] ca] ca] ca] ca] ca] ca]ca]c

ajcalgg] c %l%] ca] ca] caV] ca] ca] caV] ca] caV] ca] caV] ca] ca] ca] ca] cal] ca] ca] ca] ca

]ca!\%gbh strial Applications of the Tpventi '
hil 3 %%}&}O%} %}}}}szslli’m%&@{}zq c]caV]ca] caV]ca] ca

odugu| zzzzz|' | )
as an industrial application in ajj

WV] ca] caV%ca ca\/]eca c

lelds, such as manufacturing,
transport, public health,

other industries that are

energy, food, finance,

use of raw materials and any

25

local environment variables

on the production
number of remote industrig] si "o

tes.
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ca] caV] ca ] ca] ca] ca] ca%-4~8~: ~I ~{
AN et et e o et
N ca .
e ctlalenicalen o e icn s SIS SIS o
VWY C?/]U]c;ﬂ:;v] cal caV] cal ca W] ca] cad6” LO fcl;;iwc(}ai(ca |
\L/]J] g:} g?a] ca] ca] caV] ca] ca] ca] ca] ca]Cgia]CgWaca]cgaU] calcaVica y &I ILLzuoj SE]YIa
despeea ot e enl e el o e e
ca

LQ J ] ca
e Lk e cs ot arcau cov o
1 Z - alc V] .
D Upy o 211 0] SV) cal cav] calavida) B304 T eavhea OV <ol eSS E e a7y cs
Bgfggfggltav]eg%eﬁv]@a}gawﬁt?]E%%@Z?%ﬁ@ %:?ﬁ%@ gglmanage a fleet of
. ~4U d_]cw]ca]caV]c
OV calcal ol Caf el cal cavl CaV ca | ca) cav] cal ca’ A - =R bu] xsnic] XK
W] ca] caVPca] caV] s Ca?‘\'ﬁﬂagipapgtgl%icggi@é\] Of the invention relates

C

. ] ca
JU(\?I/]_LX% g:%cggtgo:}%%%; .2@]‘@51\;1}1@&} C@pﬁM@Qtiog(Rj tdE]aV]rgg_\oge] daFed] ca] ca

. . d
cajca% 7l /7 o}(:;zunid_
leca]CaV]Cah%%ﬁ%%%hngsy;tems (SJ“LM) are the farms of different

plots of cultivated lang. State variables X,y of

the environment are air temperature, Pluviometry,
10 hygrometry, dryness of land and others at different
geographical points. The 1local action parameters

OQ)=CA“"”AW) are mainly the Characteristics of plots

and plantations, The aim of the invention is to limit

15  different watering systems only when the Probability of
arable lands suffering from dryness within the coming
hours or days is above the acceptance threshold as

defined by the farmer of each plot of 1land. Thus, the

20 pProbability of rain in the coming hours is high.
Conversely, they could be activated one evening, for

example, if the probability of extreme dryness the

25 and therefore, the expenses of the centralised

probabilistic transmitting site (U) means that the

setting-up of this automatic watering activation system
is less costly.
A second application of the invention relates to

30 optimising roagd travel. The target is to estimate the
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ca )
e T A, e wrcacmeenerte
: .cal.c \ .
o0 o P ISttt b o e e e e
;J-v% +/ 479=ACCEI¢oS[tl_:5\Ea/J¢H:6'\L}JCg§§%vJ[%%%§a Elr =t c:hestiriati\c/)]nca given a1
ca : Vj]clc]ca
(L:J?/} g:{/]cgg% g:ﬁg%éwéama@mrﬂiﬁ%ﬁ }é)a%]rorcP;]aa[ca‘i C‘%ﬂrcd}%%dzlm@] taVteatgal cavl c
WV] ca] ca] caV] ga gg?%g%%g%vlggéific time, the ?p%iw%%ig%on of complex
ca Cc
al cavl gﬁg‘@aﬁwmaﬁ?gggﬁgg G S A el eekenl igVhoalgaV] ca
)Y Ca\L/]J] g:légﬁ{:%?#gtaidr_%j tihen is the only aspect which will
W] ca allow them to truly optimise their chosen itinerary.
Statistically, there could indeed be a section of the
road where traffic generally moves freely, yet when it
10 slow downs, the road may be jammed for a long time, ang
the view of the average (expected) travel time is

therefore too simplistic, According to the invention,

local industrial System  (§)). The vehicles are

15  subjected to random factors X,O"y  yhich include,

for eéxample, traffic fluidity on different sections of

the road, the meteorological situation, an unexpected
'breakdown Or accident and so forth. The local action
Parameters OL)=C@“"”&W) of each vehicle represent the

20  situation of the road network, planned route, speed of
vehicle, type of vehicle and driving, and so forth. At

the different remote industrial systems, the interface

Q) for capturing parameters C@nuwlw) may be linked up

to different control systems in the vehicle (notably a

25 satellite navigation System, such as GPS, and vehicle

captors) and a probabilistic data receiver (&p,) may be

A variation to this second application relates to
managing a fleet of vehicles (public transport, freight

30 transport, car hire amongst others). r1f each vehicle or
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Mevalels ey cleel e MBS L oy gy
V]| ca] cav] oh] cav] ca] cav] o] chv] ob] cav] ca] cav] V]
W] | ca] caV] ca] caV] ﬁa] caV] ca] caV] ca% 0B+Ck} wr | ga\ Vj ]31 caV] ca] caV] ca] caV] ca] ca
]Ca]caV]Ca]Ca¥%f %g]E&%&@g]taV?rﬁt@@V@fﬁﬂcéNﬂg §39n system (of
UW] ca] caV] ca] ca al.cavl cakiw) / 2UY1 -Xxsriit avlgal cay] cal cav] cal c
V] ca] caV] ca] CGE&a{:/j‘,g]ae]C?aQ}]CCérég eé] &M ca) d:a']ag@M]Lﬁ@]a(Eéektff?Jn i1t is
mafggfgg %C%@Woa]mﬂivﬁatﬁé d@le'rAib(ljlti'onq of the fleet at a
Past or present instant. It is also pPossible to know
5 “the most pProbable Situation” (expectation) of vehicle

location at any given future date. By centralising the

Iy 4)) at a centralising site (E), the invention

allows the manager of vehicle nﬁmbers to hone hisg

10  vision on the Probability of coming events, Thus, the
15 or Probability that 511 vehicles of 3 car hire service

20 subjected to a common global random environment. By way
of €xXample, the lessons of the invention may be

favourably applied to the field of electricity

Price of electricity is set by comparing offer of n

25 producers Qﬂfhhm) and demand by a high number of

its working barameters. such an  approach poses the

30 following two problems:
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a main planning centre focus on?) in addition to a random

20 global environment. This administrative uncertainty is

just as difficult to model as it only imperfectly takes
local operating constraints into account.

Under these conditions, the global optimal value

25 according to classical methods is illusory as it relies
upon a series of remote operating states that are far
from the real optimal value.

This approach, which is predominantly used in the

field of electricity production, was analysed by the

30 applicants. This study found that, in practice, the
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O several market organisatio

N models that it would
be too long-winded to list the

m here, However, they

15 more or less meet along the same lines as the model
described below.

The “energy pool” ig Segmented into (m) sub-
markets that correspond to Separate time forecasts
(AQ““””) with a “notice beriod”. By way of example, we

20

the network, a short-
term market of 1 hour,

namely a “balancing‘ market”,
intended to

Compensate for offer

and demand
uncertainties, ga “normal”

market of 24 hours and SO on.

25 For every Sub-market,

each producer (8, ¢ty

" (power
Station) must be committed to respect a production cost
curb (C,(w)) that brovides production costs for each

Capacity level (W) offered on the network
may be infinite beyond a maximum ca
30 every Sub-market, the

(this cost
Pacity level), For

“energy POol” classifies the
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is unable to respect
its commitment on the sub-market () (with Aty <At)) then

10 it must buy back the corresponding quantities on the

sub-market X) (or any other sub-market With a shorter
notice period). Within this application framework of

the invention, the producer’s productivity indicator is

its gross margin. a producer’s (S,“""y ,rder parameters

15 C@==Ckv"”lw)) are specifically the following:

= Allocation of jits avgilable capacity (Cap,)
between (m) sub-markets and a specific sub-market that

is programmed to be maintaineg by the power station.

= Choice of primary energy use if this resource
20 is available (for example, gas/carbon, fuel/carbon).

The choice of barameters is Subjected to 1loeal
minimum start—ﬁp
costs for a unit, change of fuel type,
maxima techniques,

minima and
problems of discharge 1limits that

25 pollute air and water, and so forth. The local

 optimisation problem is complex, insofar as its calls

upon a forecast based on random variables

relevant to both an environment

that are

Specific to the

installation (availability of production installations)
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= Prices of (m) electricity Sub-markets.

10

15 hours would reflect a surge in

20 exXample and to guarantee a minimg

to bear the debt charge (typically, a8 Value-at-Risk
calculation), thereby entailin

According to the previous work, the three possible

Solutions are as follows:

25 ~ Following trading, each Producer enters into

agreement with g body, such as an

will dictate Parameter chojices in exchange for

guaranteeing g predetermined gross margin (“tolling

30 agreement”). This solution eliminates, through trading,

a possible inefficient main planning system, albeit
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- Each producer simulates all
environment states (

possible
global and Specific to each time

that correspond to electricity sub
It calculates its

15 forecast) -markets.

thereby optimising the “expectation/VaRr”

pair on its
gross margin. The simulation

of possible global
eénvironment states entails the application of ¢
calculations, thereby

20 omplex

requiring costly computing

Systems and resources, obviously identical for all

producers.

The application of the invention’s lessons allows
each electricity producer to choose the thir
i.e. the only one that allows an exact se

local optimal value all the while

25 d approach,

arch for g3

mutualising the
complex side of calculations,

invention:
30 -

According to the

It repetitively gathers



QQQQBRIRRRRRRRRRRS* S6
ocaleav cal cal eal cavl tal ge/]\fjc;?L;?J]\/Jc;ﬁ:;e/]Mgléi\lyg]nEZ\P/]Psa] caU]Rga] caV]ca] caV]c
" ¢ UAAAAWY

SXS[ SSSS} xr mgbl \c/gfc;\s/]\/\c/]a} caV] ca] caV] ca] cal] ca] caV] ca] cassU I caU ca] ca] caV
0 VEPWIOOOOGVVAYYY] X1 mob] Vheh Yo ol cal el sav] ca) cav] ca] ca caul cal cal cay
WWWW] caV] ca] caV] ca] ca] ca] cal] caV] ca] ca] ca] Caff]af?LV] ca] caU] ca] c
]z§§]z§?ffffmqwl\q\?]T]]]]]]]]]]]|vqkf‘[7\ghc“YSV\/Hcal caV] A
O] cal cavi cal cav] cal cau cal cal cal cav] cal cavi cal cav] cal cal cav] cal cav] cal cal

NNNNNNNNNN
/\R/‘\r N

] ytnicrXShcMYS] caV] ca] caV] ca] caV] ca] cal] ca] ca
%' . 0 ~ y

caV]ca]ca
O o) colpitpalealan ookl sl calsatl sal el cal o calce
caj ca

| o4 61V] o8] ou) ped oe gl e Rl ELSE A e a Future  pseudo
UV] ca] ca] caV] ca] caV] ca] ca] ca cal KM [f~fof £ff|vaj d_YThchYS|] caVcal c
o CZCLCJ(\j/jdoc/g; caV] ca] ?ﬁqdﬁ?%eﬁﬁ%%%%g] %%1)#%%] &5} hﬁa\g%ﬁ]zﬁﬁﬂﬁﬁhhhhhh

c 1 o - h.
O e o clivicmiabead sle g0 glovace cgognt TRl iR o

j d_YThc” o .
2 o cal con ca cal care ST Ak 19974 ey b A EpE] A Kk
| ey S TGOS Foef oo beramagen cadkoa]caleadonlaa call oal ca
o e otmendin ol b elg S
o] P O e tisada] ¢aviLen. L] calealinakgaheavleal cgyl cgl ca -

. : hcAY caV]| cajca
&/]/J g:n f?] ﬁi%ef%lﬂ)%%%uaulﬂﬁﬂﬁ:ﬁjMp@lWV}/mg%@Vv%@ang%gacsta%ec]an(yl
V] cal cafca) SAO1EE) PoopEinkea] vaptav] covawnibe X erdy grzpegdt Lol il
UVl ca] ca] ca] cav] cal [Sa) apeay] al caV] ca] caV] ca] c%éca\/?ca aVv] ca] caV] c
|#|(||quf‘53?gg¥§ke¥kg%ia k%a g%?g%&lon. ot —{ —u0] d_XShorY
ca ~~P~r ~{ ~ _

N oo cavi cal ca] Ca( PFEbobaRERE 1Y) | 31 BRBLL ML s ( 3u0)
Sl]ca UW]ca %%s‘ig]'cavj e cal o2 4ME;3] cabtections@eh et noal VPh]
W] ca] caV] c]:ﬁlca caviCa) FX9SeEa) daviadal c ‘ ,

a] cal caV] C@ecror (4,) is deduced for a function VaR,(A,) and an
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€xpected gross margin function Emb,(4,) .
The complex optimisation problem in a random
environment is reduced to a simple optimisation problem

that is to seek the maximum of Emb,(2,) under the

constraint VaR,(4,)<V,,. for each power station (5%,

20
Advantages of the Invention
The invention allows for computing systems and
human resources necessary for the application of
probabilistic simulations on a set of remote industrial
25

sites that are subjected to a common random environment
to be minimised with the notable end results being:

- " To optimise production while

respecting
regulation constraints.
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local statistical 31mulatlon calculations at a number

10 of industrial sites by using mutualised random

selections without any local system having to transmit
information to the centralised transmitting site on its
situation or having to adjust its industrial

parameters. This ensures an improved industrial and

15 commercial confidentiality.
In addition, the application example in the
electric energy field given above allows the following
advantages for an industrial producer to be outlined:

- The producer may draw nearer to the local

20  optimal value. by using the most sophisticated

optimisation techniques in a simple way and with few
local resources. This will reflect a faster turnover on

investment or a price drop for the benefit of
consumers.

25 -~ There is no need to invest in expensive
modelling and global environment simulation systems.
The producer may focus on the simulation of specific
local parameters that are separate from the global
environment.

30 - There is no need for the producer to relay its

working parameters to a central body. Within a
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CLAIMS

future behaviour and/or the optimisation of

5 productivity barameters for a number remote 1local

industrial systems (8, "y

10 p state variables X,O-2y | uhich are effectively the

components of a state vector (X(t):X,(t)('='“"’)),

~ where the effectiveness of each 1local system

(Su("“l"'")) may be further described with a numerical

broductivity indicator (7,1 according to a 1local

15 numerical Systems analysis model with bparameters (D,)

instant ®:
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be adjusted) (4, =(/%u1,...,/1uq)),
5 this process characterised in that, in
combination:
- at a cenfralised transmitting site U) a great
distance (of several kilometres, if not a fey hundred
kilometres) from a majority 6f h  remote 1local

10 industrial systems (S, ¢ty

* in that gan “smp series of pProbabilistic

. . k(=1..p,j=1 S k=1...m)
Simulations” W,

with a multi-value
description of environment (£) variables X, "2y g

repetitively generated at Successive instants (t;) and
15 consisting of:
¢+ either future probable pPseudo-states of
environment (£) variables (X, (O¢-p)y,
+ either future probable pPseudo-variations of
these environment (£) variables X, (H¢=t-p)y,
20 common to the number of decentralised n (where p
is much greater than » 1) remote local industria]

systems (’S,,(“L'")) and simulated at one (or several m

where m21) time forecast (f,c("’l"’")>to),

* in that this “smp - series of probabilistic

k

25 simulations” (W,j) with a multi-value description of

probable future pPseudo-states or bPseudo-variations of
environment variables is distributed in a decentralised

way:
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majority of which are 4 great  distance from the

* in  that saig “smp series of probabilistjc
simulations” (Wﬁ) with a multi-value description of
probable future pseudo-states or Pseudo-variations are
collected,

10 * in that specific local Statistical and numerical

probabilistic behaviour of local industrial systems
(5.,
15 e if Necessary, in that the vector level of the

local action bParameters 0%)==QL“"”AW) for each 1local

order to anticipate, in pParticular, the bProbable futuyre
20 behaviour and  effectiveness of each system (§,)
subjected to the environment (E) during any one

retained time forecast ).

25 and mutualised by a Sampling of probable SCenarios for
the probabilistic pPrediction of future behaviour and/or
the optimisation of productivity bParameters for g

number remote local industrial Systems (S,), this
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- at an expert site U’) a great distance (of
several kilometres, if not several hundred kilometres)

from the majority of p remote local industrial systems

(S, “y where the preliminary choice ig made on:
5 * P environment (E) variables Cth””),
* a statistical joint behaviour model at time (f)
and by time periods (AQEhmh of state variables

[ i escribe in its ense oint istribution
X,y g ibed in its (g joi di ibut i
(fa(Xp X ,51A8,))

10 + determined by historical observations that may,
Y

in particular, entail normal laws, normal logs and so

on, or more generally, a joint statistical distribution

°of p environment variables X)) oy their
temporal variations (AX, (1)),

15 *+ assessed through appropriate and classical
statistic tests (averages, variances, correlations,

breaks, extreme behaviours and so forth),
- at a centralised transmitting site U) a great

distance (of several kilometres, if not several hundred

20 kilometres) from a majority of p remote local

industrial systems (S, ¢ty

e in that an “smp probabilistic series”

i=1..p,f=l...8,k=..m) _ ) e
GK? i With a multi-value description of

probable future pseudo-states or pseudo-variations for

25 the environment (B) is numerically and repetitively

generated at successive instants (,) and consisting of:
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* case 1: an “smp probabilistic series” (X,.'j‘) of

value sampling of future pseudo-states
(X (1) Opsmteskatmyy -y include  possible  sxmx D
5 numerical values of probable future pseudo-values for

P state variables X,y anq constitute:

* for each m (m21) time forecast (tk(k=""'")) of the
simulation,

* of s (where § is much greater than » 1)

10 possible future pseudo-states (XJ'.‘(H"J))=(X,.j(tk)('=1""”j=""‘))
for each p state variable (X, @, )t=-»y

¢+ case 2: and/or, if hecessary, an “smp

variational Dbrobabilistic series” (AXJ) formed by sxm

P -uplets with g multi-value Ssampling of future pseudo-

15 variations (AX,I.(tk)f""""""““""‘"""")) using the standard value

of state variables (X,(to)('=""”)) that include SXmx p

Numerical values of pProbable future pPseudo-variations

for p state variables X,()"Py ang constitute:

* for each m (m21) time forecast (tk(k”’"'"')) of the

20 simulation,

* of 5§ (where g is much greater than » 1)

pPossible future numerical pPseudo-variations (AX, (r, ) V=)

i of each p state variable (X, @) =1-0y
the process Characterised in that, in combination:
25 - at the centralised transmitting site ) a

great distance (of several kilometres, if not several

hundred kilometres) from the majority of p remote
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local industrial systems thd“ﬁ repetitively and at

Successive instants @) :

5 states or Pseudo-variations including the

numerical pseudo-values that consist of:

¢ case 1: said “smp pProbabilistic series” (Wﬁ) of

bseudo-values for state variables CXQG;Y“““FL*“L“U,

¢+ case 2: and/or said

“smp variational
10 probabilistic

- Series” (AX;) of

(AXy_ @, )(1=1---P.j=l...s,k=1 ) ),

pPseudo-variations

in a decentralised way:

¢+ from the transmitting site ),

+

towards a number of remote local systems (S,),
15 -

independently, at each local system (S,) the

majority of which are g great distance from the

centralised transmitting site (U), and repetitively:

* in that said “smp probabilistic

. k
series” (W})
description of probable
Or pseudo-variations

with a multi-value

future
20 pseudo-states

including sxm Xp
numerical values ka=u¥§ or AX/) is collected,

* in that m' (mM'<m) time forecasts, retained from

amongst said m time forecasts GJ“““U are chosen,

e if necessary, as in case 2 in which only said

25 “smp variational probabilistic gseriesg~ QLYf) of

variational samplings (X

p (tk )(i=l...p,j=l...s,k=l...m)) is received , in
that corresponding said

“smp probabilistic series”
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(X,f) of pseudo-states consisting of pseudo—samplings

of future states (X,j(tk)(’=""”'j=‘"""“l"‘"')) (at least for the

retained m' tipe forecasts ),

* for each retained m' time forecasts () :

5 ¢ in that the 1loca] Systems analysis model (D,)

is nNumerically applied, having been previously set in
order to determine for each = Scenarios j=1,..5 the

productivity indicator:
10 (L) =D, (A, (X, (t,)

¢+ for at least a particular wvaluye (Au)=(/1u,,...,/luq)
of the vector (4,) of local action parameters,

¢+ for each simulated P-uplets of state

15  wvariables (X, )"y that corresponds to said retaineq

time forecast (t.) of the probabilistic Pseudo-state

series X, (t,,)(’="'”')) ,

¢+ in that the corresponding simulated ¢ pseudo-~-
values of the Productivity indicator
20 (I,y.(t,,,}tu))=D"(/Iu,(Xj(t,,)("""""="'“’)) are determined,

¢+ in that the corresponding s values of the

broductivity  indicator Ly, )9y gpe grouped

together and arranged according to the bProductivity
level ;).

25 + in that the histogram () is calculated and
memorised as jis the probability (as a number or

Percentage) distribution (Y,(1,)) of the level reached
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’ * in that g statistical calculation deduces the

5 adjustment V(4,)) (such as average, spread type, Value

at Risk, utility and so forth) that is characteristic
of:

¢+ the Probability distribution Y4,,0) for
Productivity levels 2@, 1) ,
10 * in relation to variations of the vector of

local action parameters GL)zC@“"”lw),

e if necessary, in that a numerical optimisation

(according to predetermined Criteria) ig performed
locally within each local system (S,) of one or many
15 chosen statistical parameters of adjustment V(4.)), and
in that the vector level of local action paramefers

Oh)=@@pn”&q) for each local System (S,) is adjusted to

20 behaviour and effectiveness of each System (S,)
subjected to the environment (E) during any one
retained time forecast Qk).

3. Process in accordance with claim 2 of

25 and mutualised by sampling of probable Scenarios,

.Characterised in that, in combination:

- at the expert site (BF
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* in that a “productivity evaluator” I1,) is set

5 up and regularly updated for each code ),

i.e. a

Programme (produced as a digital file) that is able to

calculate, in relation to the P -uplet of 'state

() s the corresponding

10 (L)=a1,(,,X),

Productivity component

* in such a way that, for each local system S),

said local Systems analysis model (D) consists simply

in adding up the components ({4) of the Productivity

assessment systen corresponding to each 1lo

cal action
15 parameter A4.) :

D,(4,X) = YT, (4,, X) (%)
ha=]

at the centralised transmitting sjte ) :

20 * in that the “smp Probabilistic seriesg” GVi) with

Statistical model
25 Q&(XL“”X;;QAO) in time (f) of state variables (X)),
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§ each new code (L,) appears or

adjustment to the Productivity evaluator (II,) is made,

the pair (L,,I1,) is transmitted as a digital file,

at each remote ang local industriajl System (S§,):

5 e in that the broductivity  component

(I,,,,j) =(L,(44,X})) is calculateq:

+ for each w' (m'<m) retained time forecast (tk)

of the simulation at the local level (5,),

¢+ for each J=l..,s (where $ 1s much greater than

100 » 1) of possible numerical pseudo-states CXﬁUAJB

each h=l,..q of local action parameters

15 + the productivity component (ka)=(Fy(lM,Xf»,

+ Subsequently, in  summation and according to

formula (*), the bproductivity. indicator (Qf),

¢+ the retained Statistical parameter (40)

calculated,
20 .

is

statistical parameter .

4, Process in accordance with claim 2 of
repetitive stochastic simulation that is
25 sampling of probable Scenarios,

in combination:

brioritised by

characterised in that,

- at the expert site w":
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* in that each local action parameter (luh(hxl"'q))
assigned a generic code (Z,) (that is not dependent
upon the local System (S,)), |

* in that a “marginal Productivity evaluator” (=)

is set up ang regularly updateq for each code Z,),

i.e. a Programme (produced as a digital file) that is
able to calculate, in relation to the P-uplet of state

variables (X)-—-(X,("!"'”)) the corresponding marginal
Productivity component (I!,)= (7, (X)),
e in bsuch a way that, for each local system (§,),

said local Systems analysis model (D)) consists Simply

in performing ga Scalar product between the vector of

local action pParameters (Zu)=(/1u,,(h=1"'q)) and the vector of

marginal Productivity 1) :
D)=,y (*x)

- at the centraliseq transmitting site (U):
* in that the “smp Probabilistic series” (W,'j‘) with

a multi-valye description of probable future pseudo-

states or bPseudo-variations is Numerically generated

* in that, as each new code €,) appears or
adjustment to the Productivity evaluator (I1,) is made,

the pair (L,,I1,) is transmitted as 5 digital file,

%1.0%
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* in that the marginal pProductivity component
(“f)=(nh@¥f» is calculated:

+ for each m retained time forecast Qk),

¢+ for each._i=lw”s (where s jis much greater than

> » 1) of possible numerical pseudo-states CXfUﬂ”b,

¢+ for each h=l,..q of local action Parameters

(’?’uh) ’
¢+ the marginal productivity component
'k
([Ixj )= (”h (Xf)) ’
10 * in that the “smqg pProbabilistic series” GKf)

with a multi-valye description of probable future
bPseudo-states (];) Or  pseudo-variations (Aaf) is
transmitted. |

- at each remote ang local industria] System (S,):

15 * in that the “smg Probabilistic series” Gﬁf)
with a multi-valuye description of probable future
pPseudo-states Uﬂﬁ Or  pseudo-variations QHJ) is
collected,

* in that, subsequently, in summary and according

20 to formula (**), the broductivity indicator Series (Qf)

and the retained Statistical parameter V(L) are
calculated,
* in that, subsequently, the vector of local
action parameters 4,) is applied in order to optimise
25  the value of the Statistical Parameter (§).

5. Process in accordance with claim 2 of
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sampling of probable Scenarios, characterised in that,

in combination:

* in that 4 variational probabilistic series

5 (AX,f) formed by sxm P-uplets of g4 multi-value

sampling of Pseudo-variations (AX,.J.(tk)“‘"""'j“'""'k=1""")) for

future states by using the Standard state of state

variables (X,(to)("=""”)) and including §Xmxp numerical

values of Probable future pPseudo-variations for p

10  state  variables X, @) -ny g numerically  and

repetitively generated at Successive instants t,) and
constitutes:

+ for each m (m21) time forecast (tk(k="""')) of the

simulation,

15 ¢+ of s (where S 1is much greater than » 1)
possible future numerica] Pseudo-variations (AX, (1, ) V=)
of each p state variable (X, @)y,

* in that said variational probabilistic Series
(AX,;) of pseudo-variation states (AX,J.(t,,)‘H"""j‘l"""‘=l""")) is
20 repetitively transmitted in a decentralised way:
¢+ from the transmitting site (U),
* towards the number of remote local Systems (S,),
? - independently, and at each local System (§,):
* in that the standard value of State variables
25 (X,(to)("l""’)) is repetitively collected and memorised at
each instant ) and according to g determined

frequency, if not at each adjustment of variables X)),
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* in that said ‘smp variational probabilistic

series” (AX

i;) of state variations (AA}(AQ)“*****“L”U

in relation to time increment A,

central site O) is Collected,

5 .

transmitted by the

in that said “smp probabilistic series” (X, ) of

pPseudo-states CY(t)m”PF"“lm) is calculated at future

instants ") =q, +Af,) that correspond to the variational

series by an incremental numerical calculation of the

type:
10
Xy () =X,(0,)1+AX,(z,))
Or any other formula (addltlon, exponential and so
forth) that implicates:
15 *+ the “smp variational probabilistic

series”
) transmitted by the Centralised transmlttlng site

¢+ the standard value of
X,@,)*-P)

20 6.

state variables

Process in

sampling of probable scenarids,

characterised in that,
in combination:

at the centralisegd transmitting site o) :
25 * in  that an “smp variational probabilistic

series” C&Y,) formed by sxm P-uplets of a multi- -value

sampling of pseudo-variations (AX, (8, )0t -pselsotmyy

future states by using the standard value of state
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variables (Xi(to)(hlmp))

values of probable future pPseudo-variations for D

sState variables (AQG}YE“”)

repetitively generated at successive instants

using the retained joint behaviour statistical model
QQ(AQW”A;;QAO) in time (/) of state variables (X,), and
constitutes:

¢ for each m (m21) time forecast Qﬁh“m) of the
simulation,

¢+ of s (where s is much greater than » 1)
Possible numerical pseudo-variations (AX, ()Y of p
state variables X, @)y,

in that the standard value of state wvariables
X, (t,)-"y is repetitively collected ang memorised,
* in that, at the transmitting site U) and

towards the number of remote local systems (S,), the

following are repetitively transmitted in a
decentralised way:

¢+ the ‘“smp variational probabilistic series”
(AX;) of pseudo-variations (AX}O}Y“L“#L*hLMU.

¢+ the standard value of state variables
(X, (@) =y

7. Process in accordance with claim 2 of

repetitive stochastic simulation that is Prioritised by
sampling of probable Scenarios,

characterised in that,
in combination:

- in that, previously and at different points in

the environment (£), a series of r captors (7JFL”) that

and including SXmxp numerical

is numerically and

() by

I dPYY
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m' 109& () - %) bserve the environment (E) status transmit at each
instant (r) a set of r measures of the environment (E)
Status (luh (t)(hal...r)) ,

- in that, at the designer site U, a numerical
5 model describing the environment (®) is previously

established and defines all P state variables
X,y = (@O, 1,(D)) in  relation to  measures
(W (O% ") (where generally p<r), in such a way that

all environment variables (X, ()12 physically describe
10  with acceptable precision the status of the environment
(E) in its entirety at each sampling instant (¢,),

- at the transmitting site @):

* in that r environment measures (O ")  are
remotely collected and memorised, and constitute at

15 each sampling instant (#,) the components of a temporal
vector to assess the environment (M@ = (e, )"y,

* in that, at each successive sampling (#,) period,

and with the aid of a numerical model describing the

environment (®) and the measures vector (M(f)), the p

20 state variables (X,(t)("’""P))=((I)(/1,(t),...,;1,(t))) are
calculated.

8. Process in accordance with claim 2 of

repetitive stochastic simulation that is prioritised by

sampling of probable scenarios, characterised in that,

25 in combination:

- at the centralised transmitting site (U):



! '10988& ()-!vf nt109& ()-1i*f nt10%& ()-!0f | \
v & ()_!sf TmTl$£?Jﬁz§<)J<i Z{ I 10 10!(2 | L-1 10%&' () -z IL;!lO:V«ELFl()]:;!lg%@
m }Oﬁgp& E)@]4’@- 109" & ()- @\T nt 10%: () - UWULWWW J<! <] | %g. P
é‘o(/(;]-ZII(?DFI f#10%8R&&' ()-2! FI f#10%>& ()-2! Flof#lp%ssgcl g)FI-
LOWAVWK<YYZwWAB<! <] ! OFI f#109BB& () - 2! PFI f#|10/¢xx;& I(:I)-f#lo%&' 02221
F#10% : & ()-2! Fl f#100@8& ()-2! qXFl f#1096+8& ()-2!.
[<[=[@[[rQ@<!'Q!#10% (& ()-0 Z

e in that a history of values for p state
variables (X,(N“"”) of the common global environment

(E) throughout time is maintained and updated,

* in that said “smp probabilistic series” (WF)

ij
5 with a multi-value description of probable future
pseudo-states or pseudo-variations of the environment

(E) 1is numerically and repetitively generated at

Successive instants (t,) by using:
¢+ the retained statistical model (ﬂxﬂﬁwujg;nAQD
10 of Jjoint behaviour within the time () of state

variables (X*-?),
¢+ the memorised history of values for P state

variables (AQQY““”),

¢+ in that said “smp probabilistic series” Gﬁf)

15 with a multi-value description of probable future

pseudo-states or pseudo-variations is transmitted in a

decentralised way from the transmitting site )
towards a number of local systems (S,).

9. Process in accordance with claim 8 above of

20 repetitive stochastic simulation that is prioritised by

sampling of probable scenarios, characterised in that,

in combination:
- at the centralised transmitting site @):
* in that a history of values for P state
25 variables (X,(N®™“?) of the common global environment

() throughout time is maintained and updated,

* in that the “smp probabilistic series” (Wﬁ) with

a multi-value description of probable future pseudo-
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;ib;é}??-3Pgagfﬁéé§{%Efﬁﬁm%QQjYariations of the environment (E) is

numerically and repetitively generated at successive

instants (z,) by using:
+ the retained statistical model (j;CXb"”A;;nAQ))

5 of joint behaviour within the time (f) of state
variables (X)),
¢ the memorised history of values for P state
variables (X,(n)®"#),
the method known as “Monte-Carlo”, a pseudo-

10 random selection of pseudo-values (Wﬁ) with the aid of

@ random number generator located on the centralised
transmitting site U), if not the designer site wnH,
and relying on any one of the following processes:

. “Pseudo?random” of an ergodic type,

15 « “Weak disparity” (Sobol and Hamersley series,

amongst others),

* any other method producing numbers
asymptomatically shared out according to a specified

distribution (for example, uniform on an interval),
20 * in that said “smp probabilistic series” Gﬂf)

with a multi-value description of probable future
pseudo-states or pseudo-variations is transmitted in a
decentralised way from the transmitting site )
towards all remote local systems (S,).

25 10. Process in accordance with claim 8 of

repetitive stochastic simulation that is prioritised by

sampling of probable scenarios, characterised in that,

in combination:

- at the centralised transmitting site o).
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* in that a history of values for p state

variables X, O of the common global environment

(E) throughout time is maintained and updated,

* in that the “smp probabilistic series” (W,j) with
a multi-value description of probable future pseudo-
states or pseudo-variations of the environment (E) is

numerically and repetitively generated at successive

instants (z,) by using:

+ the retained statistical model (j;(Xl,...,Xp;t;At))

10 of joint behaviour within the time (f) of state

variables (X,“-7y,

+ the memorised history of values for p state
variables (X,(r)*!?),

the method known as “historical”, the estimate

15 of probable future states of P state

variables

X,(0"P) that are recreated by using the standard
state (X,(to)("l""’)) and past  historic variations

(AX, (#0210 For 2 set of past dates (#,.4 <t,) and by

modifying each reécreated state with a production
20 probability that could depend upon the age of the

corresponding historic variation,
* in that said “smp probabilistic series” (W,'j‘)

with a multi-value description of probable future
pseudo-states or pPseudo-variations is transmitted in a

25 decentralised way from the transmitting site o)
towards all remote local systems (S,).

11, Process in accordance with claim 8 of

repetitive stochastic simulation that is prioritised by
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sampling of probable scenarios, characterised in that,

in combination:

- at the centralised transmitting site (U):

* in that a history of values for P state
variables (X,()*") of the common global environment
(E) throughout time is maintained and updated,

* in that the “smp probabilistic series” (#) with
a multi-value description of probable future pseudo-
states or pseudo-variations of the envirénment (F) is
numerically and repetitively generated at successive
instants (,) by using:

¢+ the retained statistical model (j;LYU””X;;nAﬂ)
of joint behaviour within the time (f) of state
variables LYﬁﬂ””), |

+ the memorised history of values for p state
variables (X,(H)%!-?),

+ and deliberately introducing joint statistic
behaviour biases of state variables (X, (0)"P) in
relation to their historic statistic behaviour into the
“smp probabilistic series” GKj), whereby the biased

series reproduce “catastrophe scenarios” in order to
take the impact of said catastrophe scenarios on remote

systems (S,) into account,

* in that said “smp probabilistic series” UK?)

with a biased multi-value description of probable
future pseudo-~states or pseudo-variations is

transmitted in a decentralised way from the
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transmitting site (U) towards all remote local systems
(S,).

12.  Process in accordance with claim 2 of
repetitive stochastic simulation that is pPrioritised by
sampling of probable Scenarios, characterised in that,
in combination:

- in that certain remote systems (S,) send

requests of catastrophe scenarios as numerical

parameters according to the specific biases as defined

- by them to the centralised transmitting site ),

- at the centralised'transmitting site (U):
* in that, in relation to these requests ang by
possibly merging those that are identical, “smp

probabilistic series” (Wﬁ) with multi-value

descriptions of probable future pseudo-states or
pseudo-variations, and biased in relation to parameters
specified by remote systems are generated,

* in that the transmitting site (U) sends each

remote local system (5,) said “smp probabilistic
series” (Wﬁ) with a multi-value biased description of
probable future pseudo~states or pseudo-variations that
corresponds to its request,

13. Process in accordance with claim 2 of
repetitive stochastic simulation that is Prioritised by

sampling of probable Scenarios, characterised in that,

in combination:

= 1in that each remote system (S,) alters all or
part of the “smp probabilistic series” Uﬂf) with a

multi-value description of probable future pseudo-
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states or pseudo-variations themselves so as to create
biased series reproducing catastrophe scenarios whose
parameters are:

e either specified by the main transmitting site
5 (U) and transmitted to local systems (S,),

 either defined by the local systems (S,).

14. Process in accordance with claim 2 of
repetitive stochastic simulation that is prioritised by
sampling of probable scenarios, characterised in that,

10 in combination: |

- in that, at the transmitting site (U), the “smp
probabilistic series” Gﬂj) with a multi-value

description of probable future pseudo-states or pseudo-
variations of the environment (E) is numerically and

15 periodically generated according to a sampling
frequency (¢).

15. Process in accordance with claim 2 of
repetitive stochastic simulation that is prioritised by
sampling of probable scenarios, characterised in that,

20 in combination:

- at the centralised transmitting site (U):
e in that said “smp probabilistic series” GK?)

with a multi-value description of probable future
pseudo-states or pseudo-variations is transmitted in a

25 decentralised way from the transmitting site (U)
towards all remote local systems (S,) as a “broadcast”,

notably by radio,
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- independently, and repetitively, at each local
system (S,), the majority of which are a great distance
from the centralised transmitting site (U):

* in that said “smp probabilistic series” GK?)

5 with a multi-value description of probable future
pseudo-states or pseudo-variations and SXmx p
numerical values 0K§=AQ§ or AXﬁ) is collected through
a quasi-continuous reception of this “broadcast” from
the centralised transmitting site o).

10 l6é. Process in accordance with «claim 2 of
repetitive stochastic simulation that is prioritised by
sampling of probable Scenarios, characterised in that,

in combination:
- at the centralised transmitting site )
15 * said “smp probabilistic series” Uﬂj) with a

multi-value description of probable future pseudo-
states or pseudo-variations is transmitted in a

decentralised way from the transmitting site (U)
towards all remote local systems (S,) as a “below PP”,
20 i.e. by emission on a network (R), notably Internet
based, from the centralised transmitting site (U) to

specific addresses of each remote local industrial
system (§,“*"),
- independently, and repetitively, at each local
25 system (S,), the majority of which are a great distance
from the centralised transmitting site (U):
* said “smp probabilistic series” GK?) with a

multi-value description of probable future pseudo-
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states or pseudo-variations and sxmxp numerical
values (W,f =X,f or AX,’I‘) is collected through
successive registrations at the local memory bank (H,)

of the local calculator ).

5 17. Process in accordance with claim 2 of
repetitive stochastic simulation that is prioritised by
sampling of probable scenarios, characterised in that,

in combination:
=~ at the centralised transmitting site (U):
10 * said “smp probabilistic series” (W,’;) with a

multi-value description of probable future pseudo-
states or pseudo-variations is transmitted in a

decentralised way from the transmitting  site )

towards all remote local systems (S,) by making said

15 multi-valued “smp probabilistic series” W,’j‘) accessible
on a server (Z) itself available:

¢+ on an emission network (R) (notably Internet

type),
¢+ through “PP” access for each remote 1local

20  industrial system (S, ¢y,
- ind‘ependently, and repetitively, at each local
system (S,):
* said “smp probabilistic series” (W,j) with a

multi-value description of probable future pseudo-

25 states or pseudo-variations and SXmxp numerical
values (W,';=X,; or AX,;‘) is collected through access

known as “above PP”, i.e. via network (R) access
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(notably Internet based) to the centralised
transmitting site with their own specific address to
retrieve said multi-valued “smp probabilistic series”
by transfer (notably “FTP” type) and via registration
at the local memory bank (H,) of their local calculator
(c). |

18. Process in accordance with «claim 2 of
repetitive stochastic simulation that is prioritised by

sampling of probable scenarios, characterised in that,

in combination:
- at the centralised transmitting site W), by

using the retained joint behaviour statistical model

(fa(X,,...,Xp;t;At)) in time (f) of state variables (X,('=’""’)),

an “smp probabilistic series” Gﬂj) with a multi-value

description of probable future pseudo-states or pseudo-
variations of the environment (E) is numerically and
repetitively generated at successive instants, and

consisting of s (where s is much greater than » 1)

numerical pseudo-values for p components (S (1, )=1-poiL)y

for each m (m21) time forecast Gﬁhhmq, as a file of
§Xmxp successive alpha-numerical data sub-divided as
follows:

* into successive m “temporal sub-files” of level
1 that groups together all pseudo-values of a same time

forecast @thmg,

* each “temporal sub-file” includes a succession
of s “selection sub-files” of level 2 each consisting

of a pseudo-value P -uplet.
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19. Process in accordance with claim 2 of
repetitive stochastic simulation that is prioritised by
sampling of probable Scenarios, characterised in that,
in combination:

5 - at the centralised transmitting site @), an
“smp probabilistic series” Uﬂj) with a multi-value
description of probable future pseudo-states or pseudo-
variations of the environment (E) is numerically and
repetitively generated at successive instants (t,) by

10 Separating successive m “temporal sub-files” of level

1 and gathering together the pseudo-values of 3 same
time forecast Qﬁhhm) with a correéponding time
forecast indicator Ohhgmﬁ,
- at each local system (S,), different said
15 temporal sub-files of 3 Same collected multi-value “smp
Probabilistic series” (Wﬁ) are separated from one
another by identifying their specific time forecast
indicators (y,*'-™)

20. Process in accordance with claim 2 of
20 repetitive stochastic simulation that is prioritised by
sampling of probable Scenarios, characterised in thét,

in combination:

~ at the centralised transmitting site W), an
“smp probabilistic series” (Wﬁ) with a multi-value

25 description of probable future pseudo-states or pseudo-
variations of the environment (E) is numerically and
repetitively generated at successive instants ) by

Separating successive s “selection sub-files” of Jlevel
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2 (from a same temporal file) and each gathering

together a pseudo-value P-uplet with g corresponding

Al

selection indicator @fﬁun),

= at each local system (S.), the majority of which
are a great distance from the centralised transmitting
site (U), different Successive “selection sub-files” of

level 2 (from a same temporal file) are separated from
oneé another and each gathering together a pseudo-value

b-uplet from a Same collected multi-value “smp
probabilistic series” UK;) by identifying their

specific selection indicator (rfkhﬂ).

2l1. Process in accordance with claim 2 of
repetitive stochastic simulation that is prioritised by

sampling of probable SCenarios, characterised in that,

in combination:

~ at the centralised transmitting site @) :
* said ‘“smp probabilistic series” Gﬂj) with a

multi-value description of brobable future pseudo-
states or pseudo-variations isg transmitted in itg

entirety in a decentralised way from the transmitting
site (U) towards all remote local Systems (S,) as 'a
“broadcast” transmission, notably by radio
transmission, to all local systems (S,),

. independently, at each 1local system (S,), a

selective filter that is pre-adjusted for availability

of a predefined (acquired through a specific

subscription) fraction (Wyk) of said collected “smp

probabilistic series” (Wﬁ) with a multi-value
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variations is installed and used to collect and receive

from the centralised transmitting site ).

22. Process in accordance with clainm 2 of
S5 repetitive stochastic simulation that is Prioritised by
sampling of probable Scenarios, characterised in that,
in combination:
= at the centralised transmitting site 0):

* various different predefined fractions

10 «Wﬁ)fpiw) (notably acquired through specific

subscription) of said “smp Probabilistic series” (Wﬁ)

are selectively transmitted (according to a predefined
allocation rule),

* this selective transmission is performed in a
15 decentralised way towards various groups (G,*”) that

are linked to all remote local systems (S,), with each
group receiving a particular fraction,

* this is done through a “below PP” emission, i.e.

via a network ®, notably Internet based, from the

20 centralised transmitting site W) to the specific

address of each remote local industrial system’s

(Su (u:-!..,n)) ,
- Aindependently, each group (G,*™") linked to a

local systenm (S,), the majority of which are a great

25 distance from the centraliseqd transmitting site o),

repetitively collects:

* said predefined fraction (Gﬂf)g) of the “smp

probabilistic series” (Wﬁ) with a nmulti-value

3
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variations through successive registrations at the
local memory bank (H,) of their local calculator c,).
23. Process in accordance with claim 2 of
5 repetitive stochastic simulation that is prioritised by
sampling of probable Scenarios, Characterised in that,
in combination:
- at the centralised transmitting site 0):
* said “smp probabilistic series” Gﬂf) is
10  transmitted in a decentralised way from the
transmitting site (U) towards al1i remote local systems
(S,) by making said “smp probabilistic series” UK;)
accessible on a server (2) available on a network (R)
(notably Internet type) to which each remote 1local

15  industrial system Gﬁ“ﬂﬁﬁ has PP access;
* various predefined restrictive fractions (Gth)
(notably acquired through a specific subscription) of
said “smp probabilistic series” Gﬂf) with a multi-value

description of probably future bseudo-states are

20 selectively made available to different 1local System
(S,) groups (GQEA””) on a server (Z), in particular,
through a System of usernames and passwords (23) that
are transmitted by each local system (S,**")y,

- independently, and repetitively, at each local

25 system (S,):

* Said predefined fraction «Hﬁi&) attributed to

said “smp pProbabilistic series” (Wﬁ) with a multi-valye
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description of probably future pseudo-states or pseudo-
variations ig collected by access known as “beloy pp”,

i.e. via a network (R) (notably Internet type) from the

Centralised transmitting site U) to its specific
5 address, receiving said bredefined fraction (UK;L)

attributed to the multi-valye “smp probabilistic
series” by transfer and registration at the memory bank

(H,) of the local calculator c).
24. Process in accordance with claim 2 of
10 repetitive Stochastic simulation that is prioritised by
‘sampling of probable SCenarios, characterised in that,
in combination:
- n ("<n) local industrial Systems retained from
the '»n of said local industrial systems Qifkh"b are
15 pPreviously chosen,
- m (m'<m) time forecasts are retained from the
m of said time forecasts &ﬁhhm) that are identical
for all local systems,
- at each »' of retained local Systems (S,) and

20  for each m' of retained time forecast ) :

* the 1local systems analysis model D,) is

to determine the pProductivity indicator
(Iu;‘:Du(/lu,(X,,j(t,‘))) within each s Scenario (j=l,..,s):

25 + for at least g particular valuye (A4,) of the

local action parameters vector,

¢+ for each simulated ¢ P-uplet of state
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time forecast () of the probabilistjic series of
Pseudo-states (X, (1),
+ the corresponding simulated s pseudo-values of
the productivity indicator (Iuj(tk,,v,u))=(D" (ﬂu’Xj(fk))U‘l'"’))
5 are determined,

* the “local simulation series” Cconsisting of the

corresponding simulated s Pseudo-values of the
Productivity indicator (., A,) = D, (4, » X (t, ))(j=""")
belonging to the 1local System (§,) is transmitted in a
10 centralising way towards g centralising site B);
- at the centralising site (B) :
* the simulated sxn' Pseudo-values of the
Productivity indicators @, CANYY  from each p
local systen (S,) and for each § simulation are
15 Collected,
* the global bproductivity indicator (Jj) of all
local systems is calculateq for each simulation
\ (= L...,s) by using a global evaluation model
(J,)=(1(Iuj(tk,/l,,)("=l""')). The corresponding s values of the
20 productivity indicator (Jj(tk;/11,...,2,,,.)(”""’)) are grouped
together and arranged according to their level,
* the histogranm I is Calculated ang memorised ag
is the probability distribution (as a number or
bercentage) P(J7)) level reached by the global

25 Productivity indicator "(J) in the chosen configuration
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according to the retained local models (D,) and the
global evaluation model (y),

* a statistical calculation deduces the value of

S () (such as average, Spread type, Value at Risk,
utility and so forth) that is Characteristic:
¢+ of the Probability distribution (x@ﬂrwﬂwﬂn) for
global productivity levels @G(Q;ZD“”AWD,
+ in relation to  the nulti-vector values
10 (A):C&”“ﬂ@) of the local action parameters vector ),

e (if necessary), a global numerical optimisation
(according to predetermined Criteria) of the chosen
statistical parameters of adjustment 40N)) is
performed in relation to the multi-vector (A)=C&,"V@),

15 and for each local System, the corresponding level of

its vector jis optimised fronm the 1local action
parameters (4,) and duly transmitted to each 1local
System (S,) in order to globally anticipate the future
Probable behaviour and effectiveness of all 1local

20 systems (S,) subjected to the environment ) during
any one retained time forecast Qk).

25. Process in accordance with claim 2 of

25 variables for the probabilistic brediction of future
behaviour and/or the optimisation of productivity

barameters of a number » (where n is much greater than

» 1) of local financial operators G&“dwhz
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- in that they are decentrali

sed and a great
distance from one another,

in that each has a portfolio (Bf“hm):

consisting of financial assets (Hfhhm),
3 * whose value (7,%77) depends upon capital market
(EB) fluctuations,

* whose value ngdjb may be calculated by

combination:

¢ of a common market variables vector

10 (XTO)=AQO¥”“”) that varies throughout time ® an

which it isg pPossible for each remote local financial

Operator (§,) to recreate, with acceptable pPrecision,

the value of a1} financial assets held in its portfolio

) according to a local evaluation model (D,) (these

15 market variables may include assets or commodities

prices, interest rates or coefficients of yield curbs,
volatilities or coefficients of volatility surfaces,
default indicators from an issuer or counter

any other number that can

—party, or

provide information

20 pertaining to the state of capital markets),
¢+ for each remote local financiajl operator, of a3
quanfities vector of each financial asset held in its
portfolio, in that, for example, according to the
following linear combination:
25

q
L@O =2 Aum, (1, X(2),6,) (*%*)
h=]
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account,

this process being of the type that consists of:

= at the expert site U, a great distance (of
several kilometres, if not Seéveral hundred kilometres)

10 from the majority of 4 local financial operators
Qﬂf“L”), the following Previous choices are made;
* P market variables X))y that describe the
entire market (E),
* a statistical model of joint behaviour in time
15 @ and by time periods (Agaﬂmb of market variables
(X, (-2 that is described by jtg dense Jjoint
distribution (j;CXﬁ"”A;;nAQ)):
+ determined from . historical observations that

may include, ip pParticular, normal laws, normal logs

20 and so on, or more generally, g joint statistic
distribution of P environment variables (AQO;Y”“”) or

their temporal variations (AX, (z,)=1-p)y |

+ validated through appropriate and classical
statistic tests (averages, variances, Correlations,
25 Dbreaks, extreme behaviours and so forth),

- at the centralised transmitting site @), a

great distance (of several kilometres, if not several
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* an “smp Probabilistic serjes” (Wﬁ) with a multi-

value description of bPseudo-states or pPseudo-variations

for the probable market future (E) is numerically and
repetitively generated successive instants (*,) by using
the statistical model QQ(XL"”A;;QAQ)) retained from

the joint distribution within the time (®) of market

variables CX}““”), and consisting of:

10 * case 1: an “smp probabilistic series” CXJ) of

pseudo-~states formed by sxm P-uplets of a multi-value

sampling for future pseudo-states LY&G;f“h“FL*“me

that include possible SXmxp numerical values of p

market variables X,(O%Py ang constitute:

15 * for each m (m21) time forecast Qﬁhhm) of the

simulation,

* of s (where § 1is much greater

than » 1)

pPossible future bPseudo-states of P market variables

(X, (t) 2y,

20 ¢+ case 2: and/or possibly, an “smp variational

probabilistic series” @&YJ) formed by sxm D

-uplets of

a multi-valuye sampling for future pseudo-variations

(AX, @1 ) (t-psmleshetemyy  ep o b standard state

variables (X, (t,)P)  that include SXmx p

state variables (Aﬂouﬁ““”) and constitutes:

of market

numerical

25 values of probable future Pseudo-variations for p
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* said “smp probabilistic series” GK;) with a
multi-value description of pProbable future

pseudo-
pseudo-variations that

includes SXmx p

states or

“smp probabilistic series” CX&) of

pseudo-values of market variables (X;O;f”h“hhmhhmﬁ,

smp variational

¢ case 2: and/or said W

brobabilistic serijeg~ @&Y;) of

pseudo-variations
20 (AX (£, )12 s kel.m) ),

in a decentralised way:

from the transmitting site (U),

* towards all remote local operators (S,).

- independently, and repetitively, at each of the

the majority of which are a great

distance from the centralised transmitting site ).

25  local operators (S,),
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&9 )% *P numerica
\=]X@11|&LWAX4‘) is collected,

!

s 'm
said time forecasts (t,,(k=l“'”')) are chosen,

e if hecessary,
“smp variational probabilistic
variational sampling is received,
“smp probabilistic serjes” (X,;) 0f pseudo-states
consisting of

(le (tk )(I=l...p,j=l....r,k=1...m))

pseudo—samplings of future states

(at least for the retained m’ time
forecasts (t)) is locally calculated,

* for each retained m' time forecast (,):

¢+ according to the pPreviously set local

evaluation model (D)), and for €ach § scenarios

(G=1..,5), the global wvalue (I,,’;=Du(ﬂ.u,(Xy(tk)) of the

portfolio (P) is numerically calculated:

for at least one pParticular valuye )=, s Ag)
of the quantities vector (4,) of held assets,

* for each simulated ¢ P-uplets of state

variables (X,#.)) that corresponds to said retained

time forecast (*,) of the probabilistic pseudo-state
series (X,(t, )Yy,

the corresponding simulated s Pseudo-values of

the portfolio (L, 4,)) = Du(/iu,(Xj(t,,)(’ ") are determined,

y- J 10%& ()- f @O%& ()-

Fosber 1088ke3e (pAQHIOMDI, | 0y gof

£ip8 t #f0ypgobRbaG | E&twéootg,ggggg)_ &0 *3

()-&0 "3
1

(m'<m) time forecasts retained from the m

as in case 2 ip which only said
. k
series” (AX,j) of

said Corresponding
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YYg#ION "] & () -2/ e-ee?:gl]:a/\f'cfofrizls:;(inding § values (Iuj(t,,,/?,u)(j=""’)) of tiue
portfolio (%) are grouped together angd arranged,

* the probability distribution (as a number or

bercentage) (¥,(1,)) of the local portfolio (&) value

5 () in the configuration “4,) according to the 1local

model (D,) is calculated ang memorised,

¢+ a statistical calculation deduces the value of

V(4,)) (such as average, spread type, Value at Risk,
10 utility and so forth) that jis Characteristic of:
* the Probability distribution (¥(4,,D) for values
.t 4,),
* the  vector (lu)=(/%ul,...,/1uq) describing  the
portfolio (2),
15 e if Neécessary, at each local operator S, a

numerical optimisation (according to predetermined

criteria) of one or many chosen statistical pParameters

of adjustment V) is performed locally and the
portfolio composition (/l,,)=(/1,,1,...,zl,,q) of each 1local

20 operator (S,) is adjusted to g calculated optimal value

°of each portfolio (£) subjected to the market (E)
during any one retained time forecast (t,,).

25 26. Process in accordance with claim 2 of
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10%" b& () - -

# » 1) of loeal financial operators (S,,(“'l""')) :

- 1in that they are decentralised and a great
S distance from one another,

- in that each has a portfolio (Pu(":"""’):

market (E) fluctuations ang is a functiop of a common
10 market variables vector (X(t)):X,(t)("l“"’)) that varies
throughout time (®) and from which it ig possible for
€ach remote 1local financial operator ($,) to recreate,
with acceptable bPrecision, the value of al11 financial
assets held ip portfolios (P) of local pPlayers,
15 according to a8 local evaluation model (D,) (these

market variables may include assets or commodities

Prices, interest rates or coefficients of vield curbs,

20  any other number that can provide information

bertaining to the State of capital markets),

* whose value (Iu(“l""')) may be calculated with a

Scalar product between:
¢+ the vector of unit values (I’)=(I,:("=l"'q)).
25 ¢+ and for each r'emote 1local financial Operator

S), a quantities vector 4,)= (/1",,('”1’"‘")) of each

financial asset (0,,("=I"'q)) held in itg portfolio (2):
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where (I})= Oq(rAKO,h)) is the asset price (0) at
instant (f) according to the local model (D,) when the
5 market is in state (X)),
this process being of the type that consists of:
~— at the expert site U, a great distance (of

several kilometres, if not several hundred kllometres)

from the majority of g local financial operators

10 GL““‘”), the following previous choices are made:

* P market variables (X )Py that describe the
entire market (E), .
* a statistical model of joint behaviour in time
0) and by time periods (At“ﬂ'”) of market wvariables
15 (X,(O%""y  that is described by its dense joint
distribution (XX AL

¢+ determined from historical observations that
may include, in particular, normal laws, normal logs

and so on, or more generally, a joint statistic

20 distribution of P environment variables X, @) Py or
their temporal variations (AX, (£, )=y,

¢+ validated through appropriate and classical
statistic tests (averages, variances, correlations,

breaks, extreme behaviours and so forth).
25 - at the centralised transmitting site ), a
great distance (of several kilometres, if not several

hundred kilometres) from the majority of remote

local industrial systems (Sf“hm):
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* an “smp Probabilistjic series” Gﬂj) with a multi-
value description of probable future Pseudo-states or
Pseudo-variations market (B) is nNumerically and
Tepetitively generated at Successive instants (*,) by

S using the Statistical model (];LXh"qA;;nAQJ) retained
from the joint Statistical distribution model within
the time ® of market  variables LthL*b, and
consisting of:

¢ case 1: an “smp probabilistic series” CXJ) of

10 Pseudo-states formed by §xm p-uplets of gz multi-value

sampling for future Pseudo-states (X}O;ﬂh““FL*hL”U

* for each m (m21) time forecast &thm) of the

simulation,

15 * 5§ (where s ig much greater than » 1) possible
future pPseudo-states of P market variables Gﬂ@;ykhm).
¢+ Case 2: gan “smp variational probabilistic

series” QAYJ) of pseduo-states formed by sxm D -uplets

°f a multi-valye sampling for future pPseudo-~-variations
20 O&X;G;ﬁ“hmﬁh*hhmb including §Xmxp numerical values
and constitutes:
| *- for each m (m21) time forecast th“m) of the

simulation,

* of s (where § 1is nmuch greater than » 1)

25 possible future Pseudo-variations for p market

variables X, (@) =2y,
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*+ case 2: and/or resulting
10 ( (f )(h-l =15 k=].. m)) ,

hhi 8q@atrzlKeyR o { t2

pseudo-variations

the process being characterised in that,

in

combination:
- at the centraliseq transmitting site @), a
great distance fronm the majority of p remote 1local

15 financial Operators (S, “'-my repetitively and at
Successive instants *,):

* said “smqg brobabilistic series” (W%k) with a
multi-value description of probable

future pseudo-
states or pseudo

-variations 1nclud1ng SXmxp numerical
-values is transmitted and consists of:

¢+ case 1: said

20 pseudo

“smg probabilistic series” (Zy;) of
x(h=1. o J=l.s.k=1.m)
pseudo-value asset prices (Zy ,
¢+ case 2: and/or said “smqg variational
probabilistic series” of

Pseudo-variations
(h=l..q.fol...5k=1..m)
25  (Ant

r

in a decentralised way:

¢+ from the transmitting site ),

¢ towards all remote local operators (S,),
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- independently, and repetitively, at each of the

local operators (S,), the majority of which are a great

distance from the centralised transmitting site 0):

* said “smg probabilistic series” (W,,}k) with a

5 multi-value description of probable future pseudo-

states or pseudo-variations including §Xmxp numerical

values W, =I'* or Al ) is collected,
ki W b

e m (mM<m) time forecasts retained from the m

said time forecasts (tk(k’l"'"')) are chosen,

10 e if hecessary, as in case 2 in which only said

“smg variational pProbabilistic serjes” (AI,’,jk) of

variational sampling ALt)  is received, said

corresponding ‘“smqg pProbabilistic serijes” (I,’,jk) of

pPseudo-states consisting of Pseudo-samplings of future

15 states (I,’,j(tk)("=1“"’"‘1"""k=""")) (at least for the retained m'

time forecasts (f,)) is locally calculated,

* for each retained m' time forecast @):

¢+ according to the previously set local

evaluation model (D), and for each § scenarios

20  (j=1..,5), the global value (IJ):(A,,,I}") of the portfolio

(Z) is numerically calculated:

for at least one pParticular value (/1,‘)=(/lu1,...,zl,,q)

of the quantities vector of held assets,

for each simulated s P-uplets of price assets

25 (I, ) that corresponds to said retained time forecast
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) of the probabilistic pseudo-~state series
Uy )99y,
the corresponding simulated s pseudo-values of

the portfolio (Iuj(t,c,,l,“))=(lullj’."(jgl"'s)) are determined,

¢+ for value OQ)=(Aﬂ,”2M)of the retained local
actions parameter:

* the corresponding s values Lyt 209 9Y of the
portfolio (P) are grouped toge'ther and arranged,

* the histogram T,) and probability distribution
(as a number or bercentage) (¥,(1,)) of the local
portfolio (2) value (I,) in the configuration (A4.)

according to the local model (D,) are calculated and

memorised,
¢+ a statistical calculation deduces the value of

at least one chosen statistical parameter of adjustment
V(4,)) (such as average, spread type, Value at Risk,
utility and so forth) that is characteristic of:

* the probability distribution (Y(4,,L,)) for
values (I, (#,,4,),

* in  relation t.o the vector (/lu)=(/1ul,...,l,‘q)
describing the portfolio (2),

* if necessary, at each local operator ¢S,), a

numerical optimisation (according to predetermined

criteria) of one or many chosen statistical parameters

of adjustment V(4,)) is performed locally and the
portfolio composition (}Lu)=(/l,d,...,/luq) of each 1local

operator (S,) is adjusted to a calculated optimal value
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in relation to predetermined Criteria, notably in order

to anticipate the future probable behaviour and yield
of each portfolio (£,) subjected to the market (E)
during any one retained time forecast Qk);

27. Process in accordance with claim 25 of
repetitive stochastic simulation that is prioritised by
the sampling of probable future pseudo-states of market
variables for the pProbabilistic prediction of future
behaviour and/or the optimisation of productivity

parameters of a number »n (where n is much greater than

» 1) of lo¢al financial operators (S,“""), this process

being characterised in that:

- the value (Lf) of a financial operator’s (S,)
portfolio'(Pu) at a future date (ty) according to the
model (D,) and within the state of the simulated market
(X;()) that corresponds to scenario J 1is evaluated by
taking the simulated market states in the same scenario
J at subsequent dates "y into account in the

model (D,) according to the following principle:

* each financial asset Gﬁ“d“ﬂ) has a defined

maximum quantity (v4) with which it is able to trade
(to buy or to sell) within a day,

* 1f none of the asset (6,) quantities (44) held
in the portfolios (F,) exceeds the limit value (v,) in
absolute terms, then formula (***) with date and within

simulation is used to assess portfolio (P) value (Qﬁ):
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IF j=i/1uhm,(t/c,X J(te),6n)
=

* if one of the asset (6,) quantities (44) held in
one of the portfolios (£,) exceeds the limit value W)
in absolute terms, then the quantity (4,) is replaced
by (v,) modified by its sign, at date (t.), and the
overhang (4, +v,) is reported for the following day (tea1)
by using the market variables vector (X))

* if this quantity is still above the 1limit )

in absolute terms, it is then set to the maximum value

with the same sign, and the overhang (4, *2v,) is again
reported for the following day (#,,,) by using the market
variables vector (X;(#.2)), and so on and so forth,

this particular arrangement allows the liquidity

risk to be taken into account by imposing upper bound

constraints to the quantity of each asset (6,) that can
be rightly assessed according to the local model D)

at any given date (t,), and thus leading to a possible

carrying over of the resulting virtual position within

each simulation over subsequent dates.



