- 5 AUG 2004 WO 01/57698 1 PCTI Nz01/ 00916 A SYSTEM FOR DELI VERI NG SCENARI O
SPECI FI C PROBLEM SOLVI NG DECI SI ON SUPPORT FROM NON- | NTELLI GENT COVP\JTEIR 2004
SYSTEMS 5 Field O The invention The present invention relates to decision
maki ng oWOHEHFBdge- based systenms. Such systens are part PET/NAHB S Grent
towards the 10 devel opnent of "intelllgent" systenms for use in problem
sol ving and decision nmaking. Such systens are generally subject
i ndependent, although certain applications nay be nore suitable for
i npl enentation using a know edge-based systemthan others. 15 Mre
particularly, al WgyEReAPkORHIISENRIC/ SCERARID SPEIFEIPROBLEM el ates to
appl i ed, know ed jﬁﬁﬁTT‘§V§T§ﬁ§‘5H§ET§H“T6 operate in a
conputi ng envigouvist: DERASIKHN SURRORG TELLIGENDLO MPY king is an
abstract concept that can generallyégggghﬁfught of as a
stimul ati onl response process usual | n the context of problem
solving. The process is stinulated by a set of information, including for
exanple a set of criteria, a specific question, or a set of 25 factors
whi ch defbne an issue to be addressed. The rel evance of each piece of
information rel at}j tp the problem needs to be gauged, both individually
and coIIectid@ﬂ&igggB%EPFHHPQIy the decision or outcone is nade by
mat ching these inputs to rules, know edge or experience pertinent to the
matter in hand. 30

The present invention relates to decision making or knowledge-

.
ULy

based systems. Such systems are part of a movement towards the
10  development of “intelligent” systems for use in problem solving and

decision making. Such systems are generally subject independent,

although certain applications may be more suitable for implementation

using a knowledge-based system than others.

15 More particularly, although not exclusively, the present invention
relates to applied, knowledge-based decision support systems adapted

to operate in @ computing environment.

Backaround To The Invention

20

Decision making is an abstract concept that can generally be

thought of as a stimulation/response process usually seen in the context
of problem solving. The process is stimulated by a set of information,
including for example a set of criteria, a specific question, or a set of

25  factors which define an issue to be addressed. The relevance of each
piece of information relating to the problem needs to be gauged, both
individually and collectively and ultimately the decision or outcome is
made by matching these inputs 10 rules, knowledge or experience
pertinent to the matter in hand.

30

SUBSTITUTE SHEET (RULE 26)



SUBSTI TUTE SHEET (RULE 26) - 5 AUG 2004 WD 01157698 2 PCT/ NzU 11U0U16 30
At a | ess abstract |evel, decision naking may be thought of as a s@nm@ﬁgm
guesti on/ answer process whereby an alnost infinite potential - 5 AUG 7004
VO 01/57Q&ﬁoﬁgﬁ§§W1/00016 3 source of information may be mrahpgadoisn or der
to match the question wth an answer ;on an isonorphic (i.e. one-to-one
basis). However, many decision making paradi gns do not satisfy sinple
single valued isonorphismas there nay be any nunber of conpeting

vari abl es which 5 may influence or affect the outcone of the decision
maki ng process. Further, the decision making process should conformto an
accepted or pre-determ ned standard or "rule". In an abstract sense, it is
i ncreasi ngly common t hat deci sions are nmade based on what is 10 known as a
"best practise" approach. Such decision meking processes nay not be
necessarily solely focussed on the determ nation of an enpirical answer to
a specific question.. The process may also or entirely involve subjective
answers relating to experience, intuition and instinct (articul ated
appropriately) which have, over tine, been 15 associated with specific
criteria or variable patterns and/or values. Such rules are frequently
created and docunented by authorities or bodies of experts, or via a

nmet a- anal ysi s of the pertinent body of know edge. That is, the standards
can be evi dence-based and can be 20 thought of as including enpirical as
wel | as experiential data. Thus, the standards in effect describe the

"rul es" around which decisions should be nmade and are intended to cover
all or nmost of the

30 : At a less abstract level, decision making may be thought of as a

simple question/answer process whereby an almost infinite potential



possibl e eventualities or variable patterns/values. 25 In everyday-§ pyg 2004
experience, we are often presented with a specific instance of these
possi bl e eventualities or a specific exanple of a pattern of variables

Wi th whi%¥A 0¥58®8i si on needs to be made. An exanpl e ni ghtPEENERYMP ni ng
the probability of precipitation given 30 specific data relating to the
present weather. In this case, the eventualities may include variables
relating to tenperature, humdity, - 5 AUG 2004 WO 01/57698 PCT

/ NZ01/ 00016 4 |apse rates and the |ike. The output of the decision naking

process may be a prohability of precjpitation w thi set period. In
endeavour i ng ?%"a%f’fefrﬁ‘f’%atﬂﬂ%mabggta”a%e%m PW&( tc&lé'?:alt‘g'i’ ,QLile[SEllog may not be
practical to RAnHESHW&DLMEL BoforbiY & AWrRSR-drie 843%)f Wdwdedy of the

rel evant know edge and expect to distil fromit information relevant to

t he parti cul amannsieasse wrkisgeraadians do et setigly. sirralerritgle gplvedf f ecti ve

know edge- based sg t.em sh%ulredmaad%gaeasns r;tur%ebesrpoqcciom cﬂsc%rgﬁerﬂijg hgcq_. responsi ve
to a users in'ﬁﬁpo% Sr;')1raosv5 ge ToEPEaT"Y TS ant”Cana chused 18" et sion or
out put baged @RytiRBudriRWr #fdct &fd SutcOPRBIIftBE de¥BiceMakingvrckesan i deal
environment in which to devel op and nodel know edge- based systens. Their
abilities inrelation to data capture and storage, along with rapid search

capabilities and 1§URBF§Br&gﬁ%agﬁé%ﬁ%ﬁ%ﬁgwgﬁéﬁgioﬁm &hem i deal

vehicles for the deve tation of decision nmaking
systens. |t iscopied depaddétbabinkdetgadaal oratruleSol lntanatstrdot swosef ol | y neet

the requirenents of a flexible decision naki%geos%sstem fgr the follow ng 20
reasons. Pri oft 'AFteapiaghy¢n@endhat QReiiens 176 MiddmPEAP VIO Ge t he

speci fi City apf,wReR%: FEANI £dise SYSHobOENBLAH R RRAGHAkIhY pHS@s8es

subj ect/ predi cate approach or fuzzy logic, rather than an object based
may not be necessarily solely focussed on the determination of an
empirical answer to a specific question. The process may also or
entirely involve subjective answers relating to experience, intuition and

instinct {articulated appropriately} which have, over time, been

15  associated with specific criteria or variable patterns and/or values.

Such rules are frequently created and documented by authorities
or bodies of experts, or via a meta-analysis of the pertinent body of
knowledge. That is, the standards can be evidence-based and can be

20 thought of as including empirical as well as experiential data.

Thus, the standards in effect describe the “rufes” around which
decisions should be made and are intended to cover all or most of the
possible eventuslities or variable patterns/values.

25 .

In everyday experience, we are often presented with a specific
instance of these possible eventualities or a specific example of a
pattern of variables with which a decision needs to be made. An
example might be determining the probability of precipitation given

30 specific data relating to the present weather. In this case, the

eventualities may include variables relating to temperature, humidity,



approach, to deliver the required information, and are reductionist in
nature rather than attenpting to support real world situations 25 |3 AUG 2004
addition prior art solutions do not capture a body of expert opinion and

make it aysighabde® SO that a | ess experienced user will be pPrRISNI6BFH WM th
the expert's solution in response to given scenarios in a way that is

entirely controllable and reproduci bl e through the way the 30 know edge
base is established and nmaintained. - 5 AUG 2004 WD 01/57698

PCT/ N7, 01/ 00016 Al so, prior art architectures are not easily extensible.
Such a characteristic is considered desirable in that it allows a variable

range of  situadps@ngtedlan8aaBdke 0T hatliyputdifaat eecid@ptrialahg ipPdcusB®AdyoN.
Generally many prior art systens require that the decision naking process

and 5 i nterf acbeBeprghabilityeefrripciphptioroivithiies senpritogk pr ogr am whi ch requires
the know edge base to be itself integrated into the program In such
nodel s, the know edge base is not managed in a natural |anguage and is

general |y conceal edif eadadviaaritg & detbimnnel the pakét” aidloptimal d8cipiophbliemat i ¢ when
t he know edge and rules exist in a narrative format =e.g. Standard

Oper ating F¥ oc 8@, bepprarBead(te betreysenaer widh i tAY&ICRPEhT® Beitlking
knowl edge of t84aLe e Al i RAGWILIE MR HBR 1o ilRURIASL inkéiBiddhe advi ce
presented, but 'woul'd struggle to interpret these as a set of |ogic based
fornmul ae. 15 TeeleVentapphé panicslds imathrectger, sdehene irag@stionddéRatberprnmaki ng
systens which are bui|lt on open system principl|es, ereby. any client

pr ogr am conf or ﬁ'ffﬁﬁt"t"bk?%'egﬁgﬁﬁf%{ﬂfﬁ@ﬁ@ﬂﬁ‘iP 28550 eégﬁm%.ﬁts. ¥5@T°'V\A’ th the
know edge base e ThgHRNSABUENSHEs Houk Riha prsvibidatciddnererRAs Shitbédsgd 20 and
usability of the systemis severely limted. Finally, many prior art

syst ens dol®ot datisow arenitpyt pased pruthdanputerieria.he know edge base.

Computer systems provide an ideal environment in which to
develop and model knowledge-based systems. Their abilities in relation
to data capture and storage, along with rapid search capabilities and

15  other data processing functions make them ideal vehicles for the

development and implementation of decision making systems.

It is considered that the prior art solutions do not fully meet the
requirements of a flexible decision making system for the following
20 reasons. Prior art techniques are generally unable to provide the
specificity and speed required. Such techniques generally use a
subject/predicate approach or fuzzy logic, rather than an object based
approach, to deliver the required information, and are reductionist in
nature rather than attempting to support real world situations
25
in addition prior art solutions do not capture a body of expert
opinion and make it available so that a less experienced user will be
presented with the expert’s solution in response to given scenarios in a
way that is entirely controliable and reproducible through the way the

30 knowledge base is established and maintained.



These types of systemtend to rely on distributing updates via email_or CD
ROM Havi ng the knowl edge base reside on a renpte server operating ot 62004
client/server basis froma central |ocation overcones 25 these })robl ens.
The appl W#W57688 anare of attenpts in the past to devel op PCRAGHIEH3L- based
systens. Most deal w th nethodol ogi es®for defining, capturing and storing
t he know edge or rules, but are silent on how the 30 stored know edge nmay
be returned in a real world, situation specific manner. -5 AUG 2004 WO
01/57698 PCTI NVJ/ 00016 6 The Unified Mdelling Language UML) is a

notation for Cbject, Oriented Anal ysis and Design oqutl.jned. by Booch,
Runbaugh and Jlacob‘%lﬂ?ﬁ: PHE; At SEFé‘éIengesi "E‘férﬂqtfeﬁs'ﬂ’owtg?%b'gd "'H%o? mation is

returned in 5 MeadTBRRR is2PAERBRRAMdabibGn RFAROSRAVS B VEEEBB rafgyTeon (bj ect
Request Broker Architecture (CORBA) is an energing open distributed

obj ect conput i sitpatinhs as seercrios @nt &l grgates dapthaeidntrsmhatignt Keenexsjli¥ct

Managenent G ou OMG 10 aut omat nany. co n_net rogrammng -
tasks such as ng'é:@f'op ?rgﬁiyg et iegH'Te Iﬂbaégﬁlagﬁc%'ﬁa e ’?%5[?0\(;&% l‘%quuest

demul ti pl exi NOintdrfaa@ fi0aritdegrer s ohadéd Ruteebogra eviKiEIRBA BB the
Architecture requires extensive rocessing tinme in searching the know edge
base. 15 In th@%éﬁ@%baﬁ'@ab%ﬁsﬁégaﬁfﬁféw@f'"’thi'”@ RT89AFten Syntax for

Medi cal Language Modul es whi ch provides subject/predicate logic to address
very narrow y defined situations, but has no inherent nethod for returning
advi ce 20 Anot her kmosuthtracdes ae Knoodiedlesbdsees neemahagdd i a natueal Cui del i ne
I nt erchange Format. This corresponds to a standard grc,hi tectlljrfa for
describing a gargedgen@d is aeneElly SenesHed frogherseandals is particularly

10 problematic when the knowledge and rules exist in a narrative format
{e.g. Standard Operating Procedures, protocols etc). An individual with
a working knowledge of the area can determine the scenario matches
from the advice presented, but would struggle 1o interpret these as a set
of logic based farmulae.

15

To the applicants knowledge, there are no decision making

systems which are built on open system principles, whereby any client
program conforming te the architecture specification can interact with
the knowledge base. The consequence of this is that the accessibility

20  and usability of the éystem is severely limited. Finally, many prior art
systems do not allow real time up updating of the knowledge base.
These types of system tend to rely on distributing updates via email or
CD ROM. Having the knowledge base reside on a remote server
operating on a client/server basis from a central location overcomes

25 these problems.

The applicant is aware of attempts in the past to develop
knowledge-based systems. Most deal with methodologies for defining,
capturing and storing the knowledge or rules, but are silent on how the

30  stored knowledge may be returned in a real world, situation specific

manner,



and shareable format. Further related material nmay be found in a project
establ i shed by Stanford Medical Informatics at the University of 255 AUG 2004
Stanford, California, known as Protege. This system allows devel opers to
bui | d knowloedgaédsased systens by sel ecting and nodi fyi ng, PETSabi/@0i6

probl em sol ving net hods and epi stenol agi es, This system corresponds to a
suite of tools that generate donai n-specific know edge-acquisition tools
and applications fromthe epistenologies. 30 - 5 AUG 2004 WO 01/57698 7
PCT/ NZOl / 00016 Ooject of the Invention It is an object of the present
invention to provide a decision making systemwhich is capable of being

di stributed across a network, 5 is adaptable and efficient. A further or

alternative object t he inventio rovid deci si on

maki ng system whi ch 18§ elr“?fg%iagﬂs ﬁ'a? Lapauage @r‘?@ ' a{fé%t'qé‘oﬁ’éaq}?‘eﬁ the
deficiencies Obrieh?edoﬁhﬂpsuérahdQ)"esFHnoé/dtﬁ'ﬁéi B@Eooé’r&'h’idrﬁbéﬁdg‘h%rﬁi useful choice.
10 Further objects of the present 1nvention nmay becone apparent fromthe

fol I owi ng descripetssn, TBlSrﬂmswon’lde'ﬁhéf bowvesieiegrinfemiation freredgipedtn t he

present invention ovi tational decision making system suitable
for deliveryng '%ecgﬁ’ i a'?rgsse 'm%H? RFEPREY FBH FO? he deci si on maki ng system
i ncl udi ng a mat chi ng functl on to conpute a match or closest match between

a set of inputted variable information with a plurality of predefined and
stored sets of vari &binegon fbjeca dieausssdiiokeretroitestuse H-?%%‘%‘F | e scenari o,

wher ei n each S%Pnevé | RRH i GAb)iah o ga'c?con, AR PR Ru0 ERRR! ated and
retained by the gmPas a grouped data ct and wherel ¥ the scenario
speci fic i nfor gedridandised by the Object Management Group (OMG). CORBA
10 automates many common network programming tasks such as object
registration, location and activation, request demultiplexing, framing and
error-handling, etc. The CORBA ORB Architecture requires extensive

processing time in searching the knoWledge base.

15 in the medical area an example of this is Arden Syntax for
Medical Language Moduies which provides subject/predicate logic 1o
address very narrowly defined situations, but has no inherent method

for returning advice

20 Another known technique includes the use of GLIF - the
Guideline Interchange Format. This corresponds to a standard
architecture for describing a guideline in a reproducible, understandable
and shareable format. Further related material may be found in a project
estabiished by Stanford Medical Informatics at the University of

75  Stanford, California, known as Protege. This system allows developers
to build knowledge-based systems by selecting and moditying.reusable
problem-solving methods and epistemologies. This sysiem corresponds
to a suite of toois that generate domain-specific knowledge-acquisition
tools and applications from the epistemologies.

30



is selected for delivery dependent on which grouped data object or objects
has variables that match or nost closely match the inputted 25 vari adg 2004
information. Preferably, the systemincludes a data entry function to all ow
creati onVhHIVF®PNt i on of further data objects that defi nE@CAMAHIWAAI
scenarios in response to the occurrente of one or nore particular 30
scenarios. - 5 AUG 2004 WD 01/57698 PCT/NzZzO /00016 8 In a further aspect
the invention provides a nmethod of performng a decision making process
using a conputational system the nethod including the steps of:
identifying a Lurau ylof dj screte decision maki ng scenarios; 5

i dentifying a#&ﬁﬁ%ﬁ+ﬁ¥L%¥§%%%ision vari abl es and their val ues which are
rel evant as affecting the outcone of a decision naking process in relation
to each decision nmaking scenario; collecting the decision variables into
one or nore conput dt iy mdbiptieof theagesal invegtionpedremde didecisivnt | y
identifiable degi.sion %at% ozxj.sect S'bllof bc.rneaot.itng a karé(r)vg eadﬁéat boz%ﬁe, said
know edge basé“@8ﬂ?§VﬁiHb PW 'S §aRsR¢ 8h 8%9a’%81%c€s Hha HEE Y 6r
correspondgng igdaaksiadl Addf SigRhi.OA fuRRBOGY biegnbtha avjtaostahefprédimtdeci sion
maki ng process; receiving through a data input neans, input data

repr esent at i vanggntianhe tg graede ailegisignypalling py&em whish avgrGmtes’ alwher ei n
the input 15 i I . LSl ri i cturing
the input dat Ae4s POFRrERE SERERTINE SefEndee b IR o P8 FoviaeS Hh

conpl enment ary gublit heitts rugetulickoioé. t he deci sion data objects; conputing a
best matchi ng decision data object to the input data 20 object by

conpari son of the decision variables and input variabl es

10 Further objects of the present invention may become apparent

from the following description. .

Summary 0f The Invention

15 In one aspect, the present invention provides a computational
decision making system suitable for delivering scenario specific
information, the decision making system including a matching function
to compute a match or closest match between a set of inputted variable
information with a plurality of predefined and stored sets of variables,

20  each associated with a predefined scenario, wherein each set of
inputted variable information is encapsulated and retained by the system
as a grouped data object and wherein the scenario specific information
is selected for delivery dependent on which grouped data object or
objects has variables that match or most closely match the inputted

25 variable information.

Preferably, the system includes a data entry function to allow
creation and retention of further data objects that define additional
scenarios in response to the occurrence of one or more particular

30 sSCenarios.



associated wth the decision data object and input data object and

identifying the correspondi ng decision information to the best ma,ts:g ng
deci sion data object or objects. 25 Preferably, said decision data o P

may be styuGhss@d and handl ed according to object-orient eecORZ01/00016 '
object-relational nmethodologies. Prefgrably, if a plurality of equally best
mat chi ng deci sion data objects are conputed, the nmethod further includes
the step of 30 requesting the input of at |east one additional input
variable and - 5 AUG 2004 WD 01/57698 PCTI NZO /00016 9 conputing which
deci sion data object best matches the input data object including the at

| east one nore vari abhaurthbeadiREN ik AveTwNaRbyidenalnielesd hgesfoepingf  passi ng
the input 5 data object to the know edge base, wherein the know edge base
is structured golecksan WRKINIRTOFESSHIEIS GOMEIHYCAR SYSHRT st HeBYPect, a

further data Omc(fgéi'gé ohd ?&H% ned containing only the decision informtion.
in a preferred e nent ,

0 he deci si on nmaki ng scenario each 10 correspond
to a particulae nadheRingld paneiRy ©f disceandietismn, makinggeeidripst o a conbi nati on

of nedi cal diagnoses or conditions. Prefer a,bIP/ thﬁﬁbest mat ¢ i.qg deci si on
data obj ect5 or *obideptfying & Pikalitp @f dgcsiPriesabies AndRe VAFES K UCT A%  er n

mat ching or filtef s o
conput ed by any {ﬂath{:ept %régi}ggts’ |ecﬁ&conpar es véri ablae ?Z‘? ues of the input
data object w thretatfdnalal eachalegistorofmaking sdenarsi; on data objects to determ ne

\é\ggit gie:)namilr?aéh S?);Le?:tgfs}g itﬁgpé%FigaTv%Figggg inatlg%%gtortnboerelcg\r/n%ﬁ éfofréagébqa(.l des a

logically grouped and distinctly identifiable decision data objects;

10 e creating a knowledge base, said knowledge base containing the
decision data objects and a set of corresponding decision information
embodying the cutcome of the decision making process;

» receiving through a data input means, input data representative of
the values of a plurality of input variables, wherein the input

15 variables correspond to the decision variables;

» structuring the input data to form an input data object that has a
structure complementary to the structure of the decision data
objects;

» computing a best matching decision data object to the input data

20 object by comparison of the decision variables and input variables
associated with the decision data object and input data object and
identifying the corresponding decision information to the best

matching decision data object or objects.

25 Preferably, said decision data object may be structured and

handled according 1o object-oriented or object-relational methodologies.

Preferably, if a plurality of equally best matching decision data
objects are computed, the method further includes the step of

30 requesting the input of at least one additional input variable and



a know edge base, said know edge base containing a plurality of dqg’siwﬂ]
data objects, wherein each of said decision data objects 25 includ 04
plurality of decision variables, which are identified as relevant in

af fecti né"‘?ﬂ’é-"@&? come of a decision nmaking process in reFP&FMNIRPYIG

deci si on meki ng scenari o and wherein dai d knowl edge base includes a set of
deci sion informati on enbodyi ng the outcone of the decision nmaking process
correspondi ng to each decision data 30 object; - 5 AUG 2004 WD 01/57698
PCT/ Nz0O1/00016 10 data input neans suitable for receiving data
indicative of the value of ,a plurality of input varjables of the same type
as the decisi O?Pm%fqgaﬁ’lhgg;decéfﬁ)%} g%tés‘g%l‘?fé br?‘é%'ﬁ‘ff‘;hﬁﬁ&h%mpé{'i dia{]astructi on set |
readabl e by thghp#10RES8INGGHERA NSt BRE WilrBGaridfst ructions to cause the
processing nmeans to structure the input variables as a grouped input data
obj ect, conpute a matching or closest matchi ng decision data object to the
i nput data obj ect hr o LLSon .of_ i L. aklk ¥ eci si on

vari abl es and 10 ouit‘tﬁ%{n%gg%chﬁrgg‘%a#ﬁflg?lﬁéa?gi Qﬁ%g%ar/rgfeég%ﬁ tnﬁgl;g 'Eﬂgm'?he mat chi ng
or cl osest 5 nafisxbiobjecdecitisé RNoWRUge GaE&OLhakinOibE debs/leddediaeadl y, the set
of decision information is structured as a, plurality of data objects. 15
The deci si on i Ff¢RHERD Sty Nee Tbfs aupyiep dslePraiRBUhastadIedtiofed in a

hi erar chy, Whef e tivs BREALE ERRYnQRLCIIBRRG dry {H diliod Bitdihanictnd  the
further detail can be sel'ectively outputted or selectively extracted from
the output for display. 20 :

In a preferred embodiment, the decision making scenario each
10 correspond to a particular medical diagnosis or condition, or equally to a

combination of medical diagnoses or conditions.

Preferably the best matching decision data object or objects are

computed by means of multivariable pattern matching or filtering.

15
The best matching decision data object may be computed by any
other process which compares variable values of the input data object
with variable values of the decision data objects to determine whether a
match exists.
20
in a further aspect the invention provides a decision making
system including:
« aknowledge base, said knowledge base containing a plurality of
decision data objects, wherein each of said decision data objects
25 includes a plurality of decision variables, which are identified as

relevant in affecting the outcome of a decision making process in
relation 10 a decision making scenaric and wherein said knowledge
base includes a set of decision information embodying the outcome
of the decision making process corresponding to each decision data

30 object;



Preferably, the decision information may include a conbination of nedia,

i ncluding text, tables, graphics, sound. Preferably, the knomﬁedge F
contain distinct decision 25 data objects having simlar variable values
or overl aw Aigya | abl e ranges, wherein each set of deci si poT/NZDDUIWES | ON
corresponding to each decision data glject having simlar variable val ues
or overlapping variable ranges, enbodi es an outcone of a decision that my
or may not overlap with one another, but do not conflict with each other.
30 WD 03/57698 PCT/ Nz 1/000X6 33 Preferably, if a plurality of equally
mat chi ng deci sion data objects are conputed, the nethod further includes
the step of requegitangplif@eahNputab® fatrededdny datieindidiadive af ksl @uant
conputing whi ch decision data object or objects best matches the i nput
dat a obj ect i ncl udiPhgatityeotdpryt vasigbles svidherserpe Jupg abthe desigPRr abl y each
deci sion data objg % Jigy belong to a class, wherein each class is

determ ned by the type dr val ue of varlables required to identify a match
with the decishonadmbamsbpeﬁéauamddmhere|n 10 the know edge base is
structured hlerarchlcall¥ accordin ass. The exact. n ture of the

sof tware soPut i®on®WMiIEHCEAA Sﬁéref’é’é‘ﬁ'@é?\’v RTRCEFSINIIPERE BFANYY and may be
i npl emented in a I}ﬁlﬂ%{.oﬁg to Qét]cseecﬁ@%oéﬂ%&:h@qﬁé%'tﬁ%tr&&rxhﬁe%ﬁb‘tem may

collect the input data object froma separate database or via an interface
at the tine of usearidties kme\ﬂr@tdg@ =ba@tedmwbb@t,|qmmmmt@dtmhs1m@ a variety
of 20 software,

i ncl.ude o ect-re Lon and
rel ati onal basesmﬁéeftnraa TP 3?@ J?q} Pﬁb%mqut B8 Ogﬁger red
enbodi ment, the degbihRRopHESh SCRPAL riables with decision varlables and

10 output decision information corresponding to the matching or closest

matching decision data object or objects.

Preferably, the set of decision information is structured as a

plurality of data objects.

15
The decision information may be of any length and may be stored
in a hierarchy, whereby key points may be linked to further detail, and
the further detail can be selectively outputted or selectively extracted
from the output for display.
20

Preferably, the decision information may include a combination of

media, including text, tables, graphics, sound.

Preferably, the knowledge base may contain distinct decision
25 data objects having similar variable values or overlapping variable
ranges, wherein each set of decision information corresponding to each
decision data object having similar variable values or overlapping
variable ranges, embodies an outcome of a decision that may or may
not overlap with one another, but do not conflict with each other.

30



corresponds to a particular nedical diagnosis or condition, or equally to

25 a conbi nation of nedical diagnoses or conditions. In a preferred = 5 AUG 2004
enbodi ment, the systemincludes: a data input neans which presents an

i nput fow@opswes | ect the value of input variables, wher #CA/NWYYIGCcessi ng
means extracts the 30 variable valuesliffromthe input formto create the

i nput data object or objects; - 5 AUG 2004 WO 01/557698 PCT/ NzO / 00016

12 0 a search engi ne or engines which pass the input data object or

objects to the know edge base and return a search output indicative of the
mat chi ng or cl osest matching decision data object or objects: _and 5 a an
out put form t hr oughPéfiredyall alrieratitn pleetitatly spa3pb 'P%ﬂ@?'ﬁﬁ’ﬁ%a PQJECTS

d. f
communi cat ed- L SLRIAN, « tpp%eﬁﬁ% FHERIh B AP ES oPiecllEG Sy

mul tivari abl e pat mat chin Iltering el np or m know edge
base and out puhpiitosiatieystlhse rﬁ@rrébwamdleoamd mmaqnmgawelcapmelmtdms The

input form the know edge base and out put form r@%% I% |(j)cat ed at the
same spati al I%%‘F‘l%’@tﬂﬁc‘ﬁﬁ%‘l’ﬁaﬁhﬁs PRTBP SRR P REAT Ph whi ch case

they are cgnnegtad, maredBik. Preferably, the systemarchitecture
i ncl udes coding or structure which allows the output to be transmtted to

or interrogated by one or 20 nore third party applications. Preferably the

system archi tecture_i ncl udes editori % te %9, all ow the input,
nmanagenent, update ar‘?élerﬁﬁlé’te(?Fﬁldﬁ'tslogn‘;a&? Ob{eﬁ "karYo iy t% ase.’

wherein each class is determined by the type or value of variables

required to identify a match with the decision data objects and wherein

10  the knowledge base is structured hierarchically according to class.

The exact nature of the software solution which can be
conceived is not predetermined and may be implemented in a number of
different methodologies.

15
The system may collect the input data cbject from a separate

database or via an interface at the time of use.

The knowledge base may be implemented using a variety of
20 software, which might include object, object-relational and relational

bases having an appropriate structure.

in a preferred embodiment, the decision making scenario
corresponds to a particular medical diagnosis or condition, or equally to

25 a combination of medical diagnoses or conditions.

In a preferred embodiment, the system includes:
» a data input means which presents an input form to collect the value
of input variables, wherein the processing means extracts the
30 variable values frorﬁ the input form to create the input data object or

objects;



25 Preferably the uditorial tool may be designed so a& to be useabl_% Aﬁbl
| east by individuals famliar with the area but unskilled in the 2004
transl ation of scenarios into |logic statenents. Preferably the editorial

tool or g%ﬁﬁ%ﬁggﬁ ormation in the 30 know edge base so thaichziigesissi on
date objec itS the object structureg;; which is defined for each input
form - 5 AUG 2004 WO 01/57698 PCT/ NZ01100016 13 The system may be
programmed in such a way that the know edge base is editable wthout
necessarily reprogrammng or reconpiling any other elenents of the system
5 1n a further aspect the invention provides a nethod of creating a

deci si on maki ng Sysdaedh efigife ©0BRYIhas Mol passstherinputiuatarebjestior | ncl udi ng t he
steps of: identifying a plurality of discrete decisjon naki Erlliic__;‘_r’scenari 0S;

i dentifying a pl BbAGE ¥ bie Herwieran bosk PRI FRHCR LY YRS as 10

refevant in aff eqhing iien AUl SR it BhaNoBkidebRECSESGeds, el at i on
to each decision naking scehario; collecting the decision variables into

one or nore conpuir@r readable |ogically grouped decision data objects,
said one or_nore decision data objects structured and handled.according to
obj ect oriénhtell 6" D‘itB“bBirEbEhr?'éqrh{"'F‘E‘?ﬁ‘a?ﬁﬁﬁtﬁbﬁlgfﬁ'éiogsf?porr@raégﬁi'sfrjllg a

know edge base, saigdhkhiewegdge base containing the decision data objects
and a set of correspondi ng decision informati on enbodying the outcone of

t he deci sion maki ng process; providing a data input neans suitable for
receiving data indi

ative of 20 the val ' varABigt
vari abl es; providi Ebefgrai’g’nm‘ftseerar?heg%%% gg?r%setsﬁ)t}gﬁééﬁé ?Q‘“‘g‘fh‘{ traEI e for
causing a conpyfiein ReRERESiJAGiltEBARs to structure the input variables as a
10
The input form, knowledge base and output form may be

combined or in separate applications.

The input form, the knowledge base and output form may be
15  located at the same spatial location or physically remote from each

other, in which case they are connected by a network.

Preferably, the system architecture includes coding or structure
which allows the output to be transmitted to or interrogated by one or

20  more third party applications.

Preferably the system architecture includes an editorial tool
adapted to allow the input, management, update and customisation of
the knowledge base.

25 Preferably the editorial tool may be designed so as 1o be useable
at lsast by individuals familiar with the area but unskilled in the

tranclation of scenarios into logic statements.

Preferably the editorial tool organises information in the
30 knowledge base so that the decision data cbject fits the object structure

which is defined for each input form.



grouped input data object, conpute a matching or closest matching decision
data object to the input data object and output the 25 correspondi ng 5 AUG 2004

decision information to the matching or closest matching_decisi at a
obj ect oWQM/EEYS. Preferably, the nethod, includes strucf%?ﬁﬂé’”ﬁﬂ’dg

handl ing the decision data objects it a conput ati onal environnment
according to 30 object oriented or object relational nethodologies. - 5
AUG 2004 WO 01157698 PCTI NzZ01100016 14 Further aspects of the present

i nvention may becone apparent fromthe foll ow ng description, given by way
of exanple and in ef erence to, the acconpanyi ng .draw,n 5 Brief
Description O The -f:negﬁWSéEmﬁP@hP% pi°qr?rlnﬂ'éetdr'3tsé'§9§ v?’%wréaggfﬁ? ation of the
editorial funghisiileady baddss BURbEMwINRIRNebORaRly febmdiamamiaige base; 10
Figure 2: illustrates schematically the passing of an input data object to
t he know edge rbesrepiling mrenponerdagraentsutfghe systethe f or m of nmanagenent forns
Is produced; Figure 3; illustrates a sinplified schematic of the know edge
base operating on a network; Figure 4: illustrates schematically the

deci si on pgocess agCHf N akPedtiBe Mahash padudd0a Fegbwdobereptihgist rat es a
schematic | ayout of a practical inplenentation of the present system

Brief Descri ptdesisi@y makifoesseel BhB SOMmsneenst syHen temetvad | 25

including the steps of:

identifying a plurality of discrete decision making scenarios;
« identifying a plurality of decision variables which are identified as
10 relevant in affecting the outcome of a decision making process in
relation to each decision making scenario;

« collecting the decision variables into one or more computer readable
logically grouped decision data objects, said one or more decision
data objects structured and handled according to object oriented or

15 object relational methodologies;

» creating a knowledge base, said knowledge base containing the
decision data objects and a set of corresponding decision information
embodying the outcome of the decision making process;

« providing a data input means suitable for receiving data indicative of

20 the value of a plurality of input variables;

« providing a computer readable instruction set suitable for causing a
computer processing means to structure the input variables as a
grouped input data object, compute a matching or closest matching
decision data object to the input data object and output the

25 corresponding decision information 10 the matching or closest

matching decision data object or objects.

Preferably, the method. includes structuring and handling the
decision data objects in a computational environment according to

30 object oriented or object relational methodologies.



30 The present invention is particularly suitable in contexts where
decision making is critical and the know edge on which the deci si orrsd &t 200¢
to be nade is extensive, dynamc, distributed or dispersed and difficult

to retai Ryo@ikfogal nedicine is a prime exanple of such a gifNadweme - S
AUG 2004 W% 01/57698 15 PCT/ NzO / 0001¢; Thus, although it is envisaged that
the present decision making systemmay find application in a |arge nunber
of situations, the follow ng description will focus primarily on clinical
medi cine. This application illustrates well the operation and
applicability of the present 5 invention to this and anal ogous

appl i cations. Heal t hugRdreashbBpiseseintglrégdint irivehfiern aasi hgloynedepmgerr i ven by
the principles of evidence-based-practice. That is - the idea that

clinical manatjefretie fabewisigoirscepben.divrn BaxEy O xpAwie PR Khown as "best 10
practice" wher i I i shown to produce a denonstrable
positive inpac Ef‘gr%gf%gé 6m$%§gﬁe¥§dgvd¥%d%§%?qsb be achieved. Consi derable
efforts are being made to gather and eval uate such 15 evidence which, to
be effective, nust be avail able 9t atime and in a formwhere it can
pronote a ¢hanBaeiRe The b ect of the practitioners using this
information. This is not readily achievable with the currently avail able

i nformati on/ knowl edge systens. 20 Characteristics of the present invention

i ncl ude the capabi | Figprd dr  délusvetésngrepagsestationpicineiegitelialnfiupstiofranagenent

pronpts (i.e. "decision support"%9 at._the tine of LSl gad%gg. Thi s
technique is recognised to bé’fttﬂ SHHE eﬁeea(lz'f)ln\%tgrr%?ﬂ%\gpe?jgr csa’ngi ng
behavi our. Further, the
10 Figure 2: ilustrates schematically the passing of an input
data object to the knowledge base whereupon data

output in the form of management forms is

produced;

15 Figure 3: illustrates a simplified schematic of the knowiedge

base operating on a network;

Figure 4: ilustrates schematically the decision process

according to the system; and

20
Figure 5: illustrates a schematic layout of a practical
implementation of the present system.
Brief Description O'f Preferred Embodiments of the Invention
25
The present invention is particularly suitable in contexts where
decision making is critical and the knowledge on which the decisions are
to be made is extensive, dynamic, distributed or dispersed and difficult
to retain.
30

Clinical medicine is a prime example of such a situation,



present invention provides a way to associate the patient managenent ‘ﬁg
system and clinical decision know edge bases. This facilitates prof essé HB4
managenent, mai nt enance and updating of other clinical sug;%ort
i nf or mat WEHOVEIEP% her, the structure of the decision maki n§CTEAOI/AMI6
according to the preferred enbodi nent!>of the present invention pronotes
functions such as reporting, feedback and nonitoring 30 capabilities

out cones and performance. - 5 AUG 2004 WO 01/57698 PCT/ NZ01100016 16 In
terms of inplementing the present invention, recent (and projected)

i ncreases in available bandw dth al on ith the assocjated upporting

t echnol ogy means t h=ts; aitheughyh s %’é‘%?%egltbﬂt %'lfiFfrase[rﬁéjleﬁ'P@Qerﬁﬁk’REnovm edge
base system i i, SHER oo WiV S%Tca{’i‘&lr'lrfja HrhOWuF®R} of bikEatnkr @Rsacti ons at the
requi red volunes. Further, the know edge bases and transaction servers can

be, though notfohewessdrsctigtion eitbtazus poimarieon ghvv#ldesdicinacififes (i.e. the
user interfaces) resulting.in an.increase in , effigl i nagenment
of the know edfPlipE&D 'h‘é?tg"‘lte? ﬁ"e{ﬂﬁbe\ﬂpgw '°8faWdh%opg%%'lﬁg%ttbggﬁj%%nggst ens are

important Eo thesfidAeMahrRrsmN i cittis dpplikatighsenvi saged that this will be
t he conmuni cation nodel which is nost suitable for the inplenentation of

the present invention. The first step in inplenenting the present decision
making systemis the creation j NOWha e rRas ey tHal S process
is 15 illustrated iﬂeﬂ%gﬁarrg "%Ple\%eg?aet y Itgq%nrg\a/\%ﬂe%ge E%sé 2 i g’_cr eat ed using
evi dence- basedhrnsigled bheadéme-tdsedmmastpentitatof -ahs jreei that clifiicdase or
condition. This information_or datl?:l woul d norm;il l%/? bn%v%rgé cl%sqt ed as a

| arge body of T@8ERAME I SIECHHAE)SHPH ot? psegron B8y Bntn oy & deci si on

associ at eqow té}aétif’@* Whett! REdIBAGRAN éhtioRs Ha06 @hswhab phédubleiang the 20
scenario, and the [1ke, generally referenced 1. Relevant information to a

deci si on naki ndepoostesde pesifivieimpdct @0 thaduirRsAes Whigdfarhdo &er ange of

achieved.

Considerable efforts are being made to gather and evaluate such
15  evidence which, to be effective, must be available at a time and in a
form where it can promote a change in behaviour in respect of the
practitioners using this information. This is not readily achievable with

the currently available information/knowledge systems.

20 Characteristics of the present invention include the capability for
delivering patient specific clinical management prompts {i.e. “decision
support”) at the time of decision making. This technigue is recognised
to be the most effective method for changing behaviour. Further, the
present invention provides a way to associate the patient management

25 system and clinical decision knowledge bases. This facilitates
professional management, maintenance and updating of other clinical
support information. Further, the structure of the decision making
system according to the preferred embodiment of the present invention
promotes functions such as reporting, feedback and monitoring

30 - capabilities outcomes and performance.



di screte clinical scenarios. Information relevant to maki ng deci si ogis fO{
t he managenent of 25 a scenario, is defined as a set of variables” ntilG 2004
entered into the know edge base 2. Decision infornmation enbodying the

out cone oko@na7¢98r nore deci sions that need to be nade in RCENBENBAG O i N
guestion, is also entered into the kmow edge base 2 through an i nput
tenplate 3. The appropriate decision informati on nay vary dependi ng on the
val ues 30 of the variables and therefore, the decision information is
structured so WO 01/57698 PCT/NzO /00016 17 that only the appropriate
information can be identified in the occurrence of a particular pattern of
vari abl es. A parti cii tarms o impleondroingghappdsent imygntien traeersvi@ndat i on of a 5

patient with a specific set of medical conditions, displaying.a nunber of
yrptoms. Thus PR PGSty fvet eile pospiny abherEh i B diibier "o not
a patient is apgu@driiA@tdchnolaQtiednst thal it 3¢ RowlehEblend Huilantha peestyin;
whet her they have coughed up a particul ar col oured phleg and t he

duration of thénewledoeibese syzteadineuch a Wy thatemay!p @llovheablifeone of the 10
deci sion as.to.ap r [ RN vABYaPhadsl ar@f  these -
vari abl es. hetr\%g??acg@fjgg lrtr'g%/%bqtéﬁrg?h’om aﬁswurgﬁg're@gt@, ?%gr aexasnapl e, the
pati ent either tiaGsautionsenddrs aBn &gl fmaghaot @ecadshioly, eemategieomftheval ues, for
exanpl e the duration of the cough. 15 The varij abl es r.egui_red for

i denti fying t hEroyfreFHachings deti Wediter intgrEraeat feSHtRed™ #NJDFIEPRY ™ r om
protocol s and le&fk%?%r%}qn &he H%ﬁ%?lfggn% ﬁ@he%@@dl@&&%m&?ﬁtﬁm?@&m O@wt 0 a

predefined hierarchy. For exa vari abl'e of the colour of the
phl egm may be kbt egblicant, eeneystenmwee impestent toethese dheeioamieats andof

T e o0t e PR e PTG BBEARL A creers
val ues for varisaRhis rétthalinpledsiHtb®sh of Sieadresdrt itemtidher ar chy. Support
i nformation, which may be required to
The first step in implementing the present decision making
system is the creation of a suitable knowledge base. This process is
15  illustrated in Figure 1, whereby a knowledge base 2 is created using
evidence-based guidelines for the management of a specific disease or
condition. This information or data would normally be articulated as a
large body of {usually printed) information relevant to a decision
associatéd with a particular scenario, protocols for handling the
20 scenario, and the like, generally referenced 1. Relevant information 1o a
decision making process is identified and used to define a range of

discrete clinical scenarios.

information relevant ta making decisions for the management of
25  a scenario, is defined as a set of varisbles and entered into the
knowledge base 2. Decision information embodying the outcome of one
or more decisions that need to be made in the scenario in guestion, is
also entered into the knowledge base 2 through an input template 3.
The appropriate decision information may vary depending on the values

30 of the variables and therefore, the decision information is structured so



assist in identification of the variables is also entered into the

know edge base where required for use in guiding a user to the corre§tls 2004
identification of the required variables. For exanple, a toot may nccCto
be perfoMwRd1/B58gPHre a variable can be Identified and t he $EIRFE/00016
information may include instructions Xdn how or where to obtain the results
of the test. 30 The decision information nmay al so be arranged in a

hi erarchy. For exanple, an inportant aspect of the decision infornmation
may have WD 01/57698 PCTI NZO 100016 18 a Iink to a nore detail ed

description of that aspect, which in turn have nmore links to rel ated
subj ects. Usi rigat ﬁ@"f’s‘%tagﬁf%ﬁ'af%'ﬁmwoné’a”@égerﬁﬂiﬁdl IB3P% °SBYIR Ehe sane

and related s r@bbﬂ.%uﬁ%gﬂgm Jﬂ‘@batrilﬁﬁﬁceg know edge. 5 Referring nowto
ct

Figure 4, in effe e Inputting of a set of variables associated with
each scenario forms a tenplate, hereinafter decision tenpl ate 9, which is

stored in the know edge base 2. Th;a deci si on terrglﬂate 9 |nc orates the
variabl es and i nf or et rHIGIcaPR Ry TOL GXE BRI &nYal Pcs'“"':\h‘;f:l"li’é's d/ or range

of variabl g valdgs: Witth sE@(ﬂﬁ@@et 6fARBAiL A R donB, dispRYINgEA@hbel dmi cal

scenario. Thus, each variable is defined by its type, which identifies the
paraneter to by RS dgiiuer vardbles mieidcludndamgnd otherahings: whetter guantifi es

the existence of a _particular fact qr. quanptifies i.ab en the
vari abl e coul d"%a%@atg IR PRE® révq\?é%%ggy E\reuf'sslgﬁe"n fﬁ‘%@aat%& \pgl ues of
variabl es to f@hgiran thdyPale dRFREALD alfartidingr smbu@awmegmﬁ; arlertenput

tenplate 10 is conpl ementar(}/ to the decision tenplate 9 to ‘QJ%F
conpari son of @atonaf desceordiveie Gagedapitedhis feeagie: tofpl ke 20thfhe

b ' ' det d
dect 5100 UBTD! L8808 00 WD B, DEAUR IR abind ol U &F By et er i ne

these variables. The variables may be binomial in character, for
example, the patient either is or is not an asthmatic, or allow a range of

values, for example the duration of the cough.

15 The variables required for identifying the appropriate decision
information are distilled from protocols and like and edited into the
knowledge base according to a predefined hierarchy. For example, the
variable of the colour of the phlegm may be located in the next lower
level below the variable of whether or not the patient has a cough.

20 Thus, a series of input screens may be displayed or queries for input
information sent in order to obtain values for variables at all required
levels of the hierarchy. Support information, which may be required to
assist in identification of the variables is also entered into the knowledge
base where required for use in guiding a user to the correct

26  identification of the required variables. For example. a test may need te
be performed before a variable ¢an be identificd and the support
information may include instructions on how or where to obtain the

results of the test.

30 The decision information may also be arranged in a hierarchy.

For example, an important aspect of the decision information may have



bel onging to a particular class my be grouped according to that C|a§%tN@p
the user may select the class and therefore the tenplates 9 to which 0
variable information is to be conpared. The input tenplate 25 10 nmay vary

in form dgpandideg on the type of decision tenplate 9 that PGBNLM/UEI6
searched for a match or closest matchig Thus, both the input data object and
deci sion data object are logically identifiable, grouped portions of data.
The decision data 30 objects may each be defined in the know edge base as a
di stinct object, in which case it is directly anenable to treatnent '
BCGDrdlrlqg to object WO 011 7698 PCT/ Nz01/ 00016 19 oriented

met hodol ogi es, awnkah af motesdednileyt degesiptidn péttxt edpektt avhigh infubt 8¥Yes. The

deci sion inforpation epbodyi ng .the outcomne .of .a decis] hqul d an i nput
data obj ect maggﬁe ?Débgt'&)'fsf%c’e &9 SPBISCRat s'n%giee%“[s'%img ‘é?’g?}dﬁ#rﬁ' relation to

the decision data @bj fGhn aB6S Bealdhe A% RIRedissdérianot, eatandmjwelr itself. In
an alternative enbodi nent, the decision data objects may be stored in

tabl es in a rekatwinige. dat abase, with the variables listed as specific
entries in the table and the decision information corresponding to each
deci sion data object stored in a related table. In this case, each

deci si on data obj ectrekgriflghbneth byua 4,0nrifeeerthefinpenting et aiset bhe tabl e and

these entries are treated as a_(};{ ouped di stinct dat obLect ifn accor dance
wi th obj ect - or VeHelles apsosiates vith eack $o6ABITC r@mwmnb@w_@s. SRR it come of
the decision MaklapoREREEE o, WRORILhold ihRe AGWHRAGE Had 2 Ny mat i on may
include, for exanple a I'i'st of a course of actions, reconmendations, or
coment s appr oplecatod templdie Pimcdipordtas theseaimnascandTinfasmatiboreatnen i s

inputted together with the decision infgrmatjon as a separate data object
linked to & | dadbe yAdeRie¥pIdpd ANIPL FYI%%: Vafigale a?? soufigh e ce

t'S cont ai ni ng
deci si on i nf or i@t R4 §parechidrtidlalséEMaYiol ThiB Wadhelaaiabrenishi p with the

decision tenpl ates 9.
defined by its type, which identifies the parameter to be measured or
described, and by its value, which guantifies the existence of a
particular fact or quantifies the variable when the variable could have
15  three or more values. A user inputs the values of variables to form an
input template 10. The structure of the input template 10 is
complementary to the decision template 8 1o allow comparison of the

values of the variables in each template.

20 The decision templates 9 may thus also be arranged in a
hierarchy, determined by the type of each template 8. Templates 9
belonging to a particular class may be grouped according 10 that class
and the user may select the class and therefore the templates 9 to
which their variable information is to be compared. The input template

25 10 may vary in form depending on the type of decision template 9 that

ic to be searched for a match or ¢closest match.

Thus, both the input data object and decision data object are
logically identifiable, grouped portions of data. The decision data
30 objects may each be defined in the knowledge base as a distinct object,

in which case it is directly amenable ta treatment accerding 1o object



To query the decision nmaking system what is known as the clinical s 3&33”
systenl is used. This is illustrated in Figure 2. This conponent inclt$ 2004
t he end-user input interface 4 of the systemand 25 entails in? tting
patient NRBVI features in the formof an electronic r&8ESMHD ’#‘Wil%
information is entered by neans of a 1rf)'redet erm ned input formor input

tenpl ate 10, which requests information based on the variables which are
required to identify a set of decision information for extraction fromthe
know edge base to the data output 5. 30 - 5 AUG 2004 WD 01/57698

PCT/ NZOQU00016 20 A titi { th i abl e_dat f
vari abl e dat a,or'ef‘lt%cbg‘reaﬁo%{'g?@?girvﬁggP ﬁéctsqso%?g%ﬁ%?gé‘ﬁ?'\?glaa?a %’ﬁingeisn?or mat i on

is popul ated JhesasaBotHRrddchfid MRdiniflion AiitiRlvaig thasRicdheef khis tenpl ate
is conpleted, pattern matching, variable matching or simlar is used to 5

i dentify previdaestign shoit leadnpit date ebisdt Matisp GRCGNE dEHAINA# i ch is  then
out put,, . for exgbngltels %?org‘d Snﬂe!?t{i)on Poatthl & tcis%ngﬁﬁrg%igct,gérgm?glﬁﬁ'as.dA‘n .
appropri ate sedarch @RgTHe hay ba' Used 10 search the ‘decision information
and associ &t eddivaddialt&sbfeat itgelmirchn altérnbtveaemnboliiegat ieydectshat t he

tenpl ate physically exists nor that it is visually presented to the 10
system user. T2 CHIAFLS EPNRE FRHIGE 1@BigH i peeletondldatapasty Wi ual  nanner

and passed unseand Ihe: KOopengenbRs s wbhanlddied iludlsidhe search engine

can be broadly descri attenpting to match a patients particul ar

clinical scenainfenitibh @rESppnding oushgh dedison dgtasemectrstoregringcenari os whi ch

are stored in the know edge base. a broad.leyel, . this n be thought of

as a search f@ﬂatﬁﬂt%ﬁgt _ﬁ’ég’i"s\%?%ﬁ@_‘; FepifegqaLe © W%Wb%%%ﬁgbyag)previ ously

det er mi ned ¢! i RihBkr GOAKHES ANHERGBII 1@ thBad emiriet e Fressanis ¥ glonkeown

clinical condition. The output data is in the formof patient specific
distinct data object in_accordance with object-oriented or object-

relational methodologies.

The outcome of the decision making process, embodied in the
156  decision information may include, for example a list of a course of
actions, recommendations, or comments appropriate to the particular
scenario. This information is inputted together with the decision
information as a separate data object linked 1o at least one decision
template. The data objects containing decision information are stored in

20 a many-to-many relationship with the decision templates 9.

To query the decision making system, what is known as the
~clinical support system” is used. This is illustrated in Figure 2. This
component includes the end-user input interface 4 of the system and

25 entails inputting patient specific features in the form of an electronic
record. Thig information is entered by means of a predetermined input
form or input template 10, which requests information based on the
variables which are required to identify a set of decision information for
extraction from the knowledge base to the data output 5.

30



20 managenent pronpts which enbody the clinical determ nations or UG, 2004
deci sions which are required by the practitioner. In many cases, t he b%sﬁt
mat chi ng deci sion data object may not be sufficient, or nay provide

i ncorrectwonfigramgtion. This is especially 25 apparent in apOBESZER0016

di agnostic system Therefore, the dechgi on making process or system nmay be
limted to only output decision information if the inputted vari ables

mat ch exactly with a decision data object or fall within a range defined
by a decision data object. Alternatively, individual critical decision
data objects may require such 30 an exact match, whereas less critical

deci si on data obj ectaspramyitiahdranters hbe dedatse data, méregeetf ivanable daga.di spl ayed
if an exact rratch is not - 5 AUG Z004 WD 011576%2 PCT/ NZ0O1/ 00f¥16 21

obt ai ned, wi t h'a9%ar AIhEG ifprmatiofe kKABEMAHVelY o HY's IEP'EPPTIORdS PABWEISS cation  of

the vari abl es rfrla?rtanq&h'aphfgﬂ?ﬁ&ﬂn sHafe 161Ch O TD MK inGt R @M SUppor t

architecture can be In formof a distributed system whereby patient
managenent systempleaed, patrekednatilaing ecariablenmiatabvirkgs ot Bméar appileddatl on server
whi ch delivers C|II’]ICF support infor ﬁs g h%q

connection 7s '%Pé'f‘éf’éﬁi’l'%}’s B ‘Eaﬁrﬁ?eﬂgﬁ’ﬁﬁ'%‘b@ MPOPANIGH i tect ure

such as TCP/ | gy o&ﬁ%t'ﬂok%xatﬁb!e%s‘a’sséﬂ dfUShEdrR ndriagbin@Ht Brofmprshere a
nunber of 10 general practitioners, collectively referenced by box 6 and a

hospital 7 coMmanmepéstasenghenenemmAY datusefso seawbrike @eekionhe know edge
base 2. The Cow%gﬁa%r% Cemne%soc\mt)edk\:an%{Jlft-s(:"fo‘ff'1 r'nQ{crhar‘ﬂ St %@EF?MW de area

network such a$’ ent 'm suse nf or mat i on

from the know edganeasempied pﬁ&ﬁﬁ@lfy\lﬁuﬁsln\batfyatdf is viSudlipfooesemt ety thehe
comuni cati on channel should be secure. Ref errigcg to Figure 5 the decision
making  sysTeMsyFiereretic &he hyauingvanabigy cPuidde elilected iaF Witkek i ng pati ent

nmanagement Sysﬁ-ﬁ’éﬂn@r axg%assed unseen to the knowledge base,

The function of the search engine can be broadly described as
attempting to match a patients particular clinical scenario with a
15  previously existing scenario or scenarios which are stored in the
knowledge base. At a broad level, this can be thought of as a search
for an abstract volume of information embodying a previously
determined clinical condition matching that of the presently unknown
clinical condition. The output data is in the form of patient specific
20 management prompts which embody the clinical determinations or

decisions which are required by the practitioner.

In many cases, the best matching decision data object may not
be sufficient, or may provide incorrect information. This is especially
25  apparent in a medical diagnostic system. Therefore, the decision
making process or system may be limited to only output decision
information if the inputted variables match exactly with a decision data
object or fall within a range defined by a decision data object.
Alternatively, individual critical decision da{a objects may require such
30  an exact match, whereas less critical decision data objects may allow

the decision information to be displayed if an exact match is not



exi sting system B includes information relating to the patient incl ugi n% 20
patient data 11, a separate patient managenent functionality 12 and AUD 2004
input 13 to allow entry of patient and patient di sease and di sorder data.
The funcW@®R/B9%r ovi di ng an input tenplate 14 nay be pr oV CAMFUBIMNHe
patient managenent system B, allow nglindividual end users to custom
design their own tenplates. This results in the formation of a master 25
input tenplate 10 in a formreadabl e by the decision systemof the present
i nvention. The patient managenent system receives the decision information

16 and displays the reconmendations 17 through. an appr.opriate. display
devi ce and st PRaNEReWBONREHIRO! §iacky st ?'be’gascﬁﬁbqté'ﬁ@ﬁf“ ?{Eﬁ‘ﬁa{'?%nt dat a

11. 30 -5 AUG 2094 M0.01L 57898, RGTANE1100016 22 The deci si on maki ng

systemreceives the master input tenplate 10 through an interface 18,
matches it with a decision data object 9 in step 1 5, extracts the
correspondi ng deci sjgon i nf.ormat.i.on

19 and sends_,.this_information to the
patient managenment SO&PEHPIPR MEKIDO spteR a?f)f)gnaé?W'%Cttérecfea‘gﬁ%ﬁn%nthlgs nmade
whet her t o cf or gLt DGisflRfhsd SYstehWREMBY inafledmEsRRMGEMGyetentherec| oseness
of the match in step 21. The present invention may Include the devel opnent

of an editoriléketlotd sedire metwerkstamnt applipatiofysaresh WihichidedrersrtBe |t s
envi saged 10 that this tool wll al sg..0 864 (conmponent s
already in exf g}ucea:l'ggprfcg mrfgrlné?ueoc?'pk‘g}ﬁgée{bg?goggb eaéoa Fug obj ect for the
managenment  of pengabignaipldrtehte® ubidgaPpbpentsyisceras architet @t educoasli ti on where

the same drug_is required. 1t is_further envisaged that a w de-range of
standard i npulf CPER @& the fike. pEhigds Blusiatedi i M%S' l“g“eﬁ%ﬁd]”é"tfffé’?defi ned

scenari 0s.qgl5 9‘;‘&' fedibEnampPraaehcd Pbl Bex B &seBthosyisdlem i s t hat
t he i nput “%10r§%',¥°9@ff§ eﬂﬁg’ 'afs?es énd out put fo?ms coul d be created by
di fferent communicate using a communications network with the knowledge

base 2. The communications network may be an intranet or use a wide
area network such as the Internet. However, to prevent misuse of
information from the knowledge base and preserve privacy of

15 information, the communication channel should be secure.

Referring to Figure 5, the decision making system, referenced by

Box A may interface to an existing patient management system B. The
existing system B includes information relating to the patient including

20 patieﬁt data 11, a separate patient management functionality 12 and an
input 13 to allow entry of patient and patient disease and disorder data.
The function of providing an input template 14 may be provided by the
patient management system B, allowing individual end users to custom
design their own templates. This results in the formation of a master

25 input template 10 in a form readable by the decision system of the
present invention. The patient management system receives the
decision information 16 and displays the recommendations 17 through
an appropriate display device and stores the recommendations 17 10
supplement the patient data 11.

30



organi sations followi ng the particular architecture standard. The
application nodul es could thus be inplenented so as to be readily - mUsrifft
with the know edge base and its conmponents. Further, as 20 noted above, the
present iwpeiishey@ has been described in a particular applpcaNzemis hat of
clinical nedicine. However, the princpples of the invention are equally
applicable to any deci sion nmaki ng environnent where know edge exists to
provide a defined set of information in discreet decision making scenarios
or situations. Further, exanples may 25 be the |aw, engineering,

manuf acturing or the like. The sane principles may al so be applied in nore

uncertain situatiomsetdeclefi makiags9sRaNERefROUhE nass@tinglt teaplaibl es ever
occur in a certain pattern, even if this has never been previously

experienced. TAP$hgnighaA wwéaﬁefnh%smaf@bﬁ@ﬁtwwﬁ RedecigiamndatatebigRe i el d of
science and e ioful e
problens. - 5 Q%@G IO%Q%C I%%?%bégggﬁ%ﬁ?&?n%%%lgi ngg%ﬁé‘fﬁr?& ar

advant age of thﬁsmﬁesammomystMmp$hnmudmsgementemﬁahnmmuanQn efficient and

effective decision i stem rovi,des sc ri o specific advice
based on pr& V|SE@P9HF éH%FU¥@§m'§ ﬁl F'ﬁégfaﬁﬂmﬁﬁﬁ?g%anﬂ'The i nf or mati on

i n the know edgg hastor $9 de¥ehdiAPLA 1At crofaenéasrm @k rhftendestepl 20 maki ng and
may be adapted to deliver comon nessages follow ng standard formats,

content and instructions. Due to the relative sinplicity and associ ation
of the wvarious co nent

d
maki ng 10 system mma Bé”Fﬂ?g ‘ﬁ?@&ﬁaféfagﬁgetng%e598 RERSENL, deci sion

h eX|st|ng Sy SPERs dependi ng on those
systens archit eaitbrm# to&n@hi&arcoaww@gae@fysteheamheseme sytst envisagédudes t he
speed wth which nultlple out put objects can be natche t he i nput

obj ect. 15'%he thgtidH 19§ prilbaky t%‘%‘/é‘?‘&% of SRIRCE £OTRANET T r@Bﬁ%tﬂn ng | ooped

existence for related projects, such as a drug object for the management
of one condition to be applied to an unrelated condition where the same
drug is required. It is further envisaged that a wide-range of standard
input forms will be developed in order to handle pre-defined scenarios.

15 A consequence of the approach to the present system is that the input
forms, knowledge bases and output forms could be created by different
organisations following the particular architecture standard. The
application mod.ules could ihus be implemented so as to be readily
interact with the knowledge base and its components. Further, as

20  noted abové, the present invention has been described in a particular
application - that of clinical medicine. However, the principles of the
invention are equally applicable to any decision making environment
where knowledge exists to provide a defined set of information in
discreet decision making scenarios or situations. Further, examples may

25  be the law, engineering, manufacturing or the like.

The same principles may also be applied in more uncertain
situations to define a response should a set of variables ever occur in a
certain pattern, even if this has never been previously experienced. This
30 has relevance, amongst other areas, to the field of science and

engineering in the iterative analysis of multivariate problems.



searches, resulting in enhanced functionality. A further advantage of the
systemis that it lends itself to the handling of decision nmaking on the
face of nulti-faceted scenarios, which currently available s st ens” 2 AUG 2004
st ruggl ewmolAddI%ess, but pattern 20 natching provides a RETEZAPMIE ve
solution. A further advantage of the resent invention is that it's
architecture allows the know edge base to be nodified w thout the other

el enents of the system needing to be reprogranmed or reconpiled in 25 any
way. Further, a consequence of having a centrally accessi ble know edge
base di spenses with the need of distributing up-to-date data to the users
in pieceneal formand at sporadic intervals. This also renbves the obvious

probl ems associ at edh Wb di AGaABEERE GNEBresthes RsmnIbaisomet T acki ng and
the necessity to keep the information up 30 to date is parampunt. -5 AUG

2004 WD 01/ 57 G98aRCTHNZD &ff B Gnd 24TeTHue degisiopraaldngd SYHEENYNER provi des a
novel deci sion nakin systemwhich.is flexi - imarily on
"best practiceOVIPE? g%‘?”a){'l?rﬂ?\?f' '8gaéaa:ﬁ}aseg)sn%rgwg{}g@mmﬁ

experience. course the system
coul d be i gpl 8ds aHEigRGkoBAE. STHetink)r@apibn@h amkmyviedyé baseent . No
specific details will be 5 given as it is considered that any specific
i npl enent at i orevsilable ¢ the timerpt thaaesisian Making FHE RhBe & %P@Ei‘Pl ed in the

art. vhere in Lhe.[ oL &AM LSREL kbl stakBIPRFRATIRAM afBde Lo

specific conpdHeNPs MRt Baer the Tnvention having known 10
equi val ents t hamrstitdhseive/ &) et elaive siveplaity anscanspoiptioe@f ke i

individually set forth. Al though this inventjon has, be -1 bed by way
of exanpl e antPrigusIForETEeRlTe & 'f‘ﬁ"ﬁﬁ@%‘?‘gv@téh%BEﬁsﬁ%tnsgggﬂgﬁ%'{'&it is to be

15 under stgod {NatmMREY bl GRELQRS Rithi dItRGEIBISAs GByeriiingranl ehdseer et o

systems architecture.

Another advantage of the present system includes the speed
with which multiple output objects can be matched to the input object.
15  The matching process avoids complex and time consuming looped
searches, resulting in enhanced functionality.
A further advantage of the system is that it lends itself to the
handling of decision making on the face of multi-faceted scenarios,
which currently available systems struggle to address, but pattern

20 matching provides a more effective solution.

A further advantage of the present invention is that it's
architecture allows the knowledge base to be modified without the other
elements of the system needing to be reprogrammed or recompiled in

25 any way. Further, a consequence of having a centrally accessible
knowledge base dispenses with the need of distributing up-to-date data
to the users in piecemeal form and at sporadic intervals. This also
removes the obvious problems associated with those techniques

whereby revision tracking and the necessity 10 keep the information up

30 to date is paramount.



wi t hout departing fromthe scope of the appended clains. -5 AUG 2004 JAUG 2004
01/57698 25 PCT/ N201/00016 Clains: 1. A conputational decision making
system suitable for delivering scenario specific information, the decision
maki ng sysbemsmeg Nncl udi ng a matching function to conpute apamENEZdL/@oi6C] OSest
mat ch between a set of inputted variaple information with a plurality of
predefined sets of variables, each associated with a predefined scenario,
wherein each predefined set of variables is encapsul ated and retai ned by
the system as a grouped data 10 object and wherein the scenario specific
information is selected for delivery dependent on which grouped data

obj ect or objects Mass mbr&bbeslnvératiorfmbcidesra most dedisselnyakind ch t he
inputted set of variable information. The % tathnal deci si on

maki ng syst em BYSIRTAVRICH is “ﬁﬁ'lb{f’d?'?fbbasfddﬁ'tr%a’%w'y ?%FFB?F t V&P ow
creation and rgl8nflge Rk foé.t.J;}ﬁ!e FAt ArobhRCtystihaloutebé NEpRARNIdONal
scenarios in responsé to the occurrence of one or nore particul ar
scenarios. 20 Ban@anemhﬁdNQﬁNp@wﬁUnwumgvmomnﬁm%|Nﬁsﬁﬁkﬂﬁ@eﬁﬁbd@§§eu5|ng a

[ I | .ud h
o ural ity o dPUEP @R Bomrarshenilar agY ShER} HieBhERRe i vyl SEMITD B

of deci sion vafiahhss cdRFodd@ihe ardlskied indmecdrt.are rel evant as affecting the
out cone of a decision making 25 process in relation to each decision naking

scenario; collecting the decision variables into one or nore conputer

readabl e, |ogicall yvﬁﬁ&&ﬁ’#%éﬂ?&b@iﬁg adalRuBh] R¥tence REEBEEAAekiBOW edge

base, said know edge base contal .
specific components or integers of the invention having known

10 equivalents then such equivalents are herein incorporated as if

individually set forth.

Although this invention has been described by way of example
and with reference to possible embodiments thereof, it is to be
15 understood that modifications or improvements may be made thereto

without departing from the scope of the appended claims.



t he decision data objects and a set of correspondi ng decision 30

i nformati on enbodyi ng the outconme of the decision making process: 5WOIG 2004
01/57698 PCT/ NZOL /00016 26 receiving through a data input neans, input
data repyeswsrasi ve of the values of a plurality of inputPGIAXZHENIES
wherein the input variables correspomdf to the decision variabl es;
structuring the input'data to forman input data object that 5 has a
structure conplenentary to the structure of the decision data objects;
conputing a best matchi ng decision data object to the input data object by.
conpari son of the decision variables and input variables associated with

t he deci sion c&iﬂﬁ%bj ect and input data 10 object and identifying the
correspondi ng decision information to the best matchi ng decision data

obj ect or objects. 4. The nethod of perform ng a decision nmaking process of
claim3, wherkin saicmiecatsdirehddetian aohiléng sygemt yuiieb\¢ried daiewandl ed 15

according to object-oriented .or.qbject-relation . ies. 5. The

net hod of perform n@ceé‘aﬂ&f’fjg?'ﬁﬁ ”ﬁﬁ{ﬂ‘ﬂborbﬁh%ég%s'@k Wéﬁggétgﬁ 4, wherein it

a plurality of equainlcbﬁdbgsé niBRsIahY Mehddrei 18l At a malkhectdosese conput ed,
ude

the nethod further incl s the step of 20 requesti ng_ﬁt,he i nput of at | east
one additional i npumaelr beiveenanert o dARHIEIDYPIRNECRTYEEISN oM™t a obj ect or

obj ects best match {sﬁgﬂn%p?géerag%@d Qgsecﬁétairigﬁl!ek',dém ddi8ciated ARt ONE nOre

vari able. 6. The ne orm ng a deci sion making process of any one
25 of claims 3 to Sprddetinteecémacbudihacein hectspedetihedhestsifripriehlesiinput dat a

object to the know edge base %\éﬂer ein the know%ed e.ba I §5tructured so
that when it is quePPERPSHEIGLh SAIRET tbd:ﬂ’ﬁ SYY fr}eg? ?%églfplfrdt%er dat a obj ect
or objectspre ret UBB]%Qt g vMePdiR@he scenario specific information is selected

for delivery dependent on which grouped data object or objects

has variables that match or most closely match the inputted set

of variable information.

15 2. The computational decision making system of claim 1, including
a data entry function to allow creation and retention of further
data objects that define additional scenarios in response 10 the

occurrence of one or more particular scenarios.

20 3. A method of performing a decision making process using &
computational system, the method including the steps of:
« identifying a plurality of discrete decision making scenarios;
« identifying a pluralit\} of decision variables and their values
which are relevant as affecting the outcome of a decision making
25 process in relation to each decision making scenario;
e collecting the decision variables into one or more computer
readable, logically grouped decision data objects;
« creating a knowledge base, said knowledge base containing
the decision data objects and a set of corresponding decision
30 information embodying the outcome of the decision making

process,



rel evant decision information. 30 WO 01/57698 PCT/ NzZ01/ 00016 27 7. 5—?% #9%4
9. 15 20 The nethod of perform ng a decision maki ng process of any one 8
claims 3 to 6, wherein each decision making scenario corresponds to a
parti cul avomedieval di agnosis or condition, or to a conbi NRRETBANANOYedi cal

di agnoses or conditions. The method of6 perform ng a deci sion maki ng process
of any one
object is conputed by neans of nultivariable pattern matching or
filtering. A decision nmaking systemincluding: a know edge base, said
know edge base containing a plurality of decision data objects, wherein
each of said decisie®n rdaeiaingcﬁbffmfsa datel indetsmaand. umrutidaya of deci si on

vari abl es,
deci si on

which are _identi ﬁe eva
nmeki ng pr 6%%(5%3'1‘?1"‘% Paﬁe YO 4

of clains 3 to 7, wherein the best matching decision data

gggsoutcone of a

ectin
%B%r£n6n¥ﬁ§w#ﬁg”sceﬁarlo and

wher ei n sai d know edgarfiasge iinphudasbies ssiresfondaeitbe Qilﬁcisidmf\iﬂrmhtelsf)n
enbodyi ng the outcome of the decision neking process correspondlng to each

deci si on data obj ect; Stkatering phn inpebAatasgi fPEDaB IPRY! F88 SBIAH G Hat a
i ndi cative gf the YaLuye Al eRlotiabicbiian] 1 MR ALIA B8 Rcisidie same type

as the

10

15

20

2b

30

data objects;

s computing a best hatching decision data object to the input
data object by comparison of the decision variables and input
variables associated with the decision data object and input data
object and identifying the corresponding decision information to

the best matching decision data object or objects.

4, The method of performing a decision making process of claim 3,
wherein said decision data object is structured and handled

according to object-oriented or object-relational methodologies.

5. The method of performing a decision making process of claim 3
or 4, wherein if a plurality of equally best matching decision data
objects are computed, the method further includes the step of
requesting the input of at least one additional input variable and
computing which decision data object or objects best match the

input data object including the at least one more variable.

6. The method of performing a decision making process of any one
of claims 3 to 5, further including the step of passing the input
data object to the knowledge base, wherein the knowledge base
is structured so that when it is queried using an input data
object, a further data object or objects are returned containing

relevant decision information.




deci sion variables; a processing neans; and an instruction set readablAs g
by the processing neans including 25 instructions to cause the processing

means to structure the input variables as a grouped inpu ject,
conput e ¥M¥HPhg or cl osest matching decision data objkggﬁﬁilﬁg%gcts to

the input data object through conpaﬁ?son of input variables with decision
vari abl es and out put decision information corresponding to the 30 matching
or closest matching decision data object or objects. - 5 AUG 1004 WO

01/ 57698 PCT/ NzZOL /00016 28 10. The deci sion nmaki ng system of claim?9,

e bers Ty TRl PTG 8DebSich hHhy pRkeRS of sl whel | [V O

dat a obj ects. e deci sl on” ki systemo aim9 or 10,

wherein the 5 decisf @ginisd @b BabiieReih 2ast dedsionmakihg ecarachy, wher eby
sel ected portions of the decision information are |inked,to further detail,
and the further det@lTesPendelee Prtgupr RgdtA dR@ngss GEIC@BTINGR) §" *%%t r act ed

fromthe output for, '&Rgﬂ&nOﬁ%ﬁgga!&gsmgggkﬁggndﬁgkgpg system of any one
of claims 9 to 11, erein the decision information includes a conbination
of nedia, 5including any two or nore of text, tables, graphics, and sound.

15 13. The dec] si on Ki n tem of any, one of cl ai t ,aneWer ein

t he know edge Pase Eggf‘?ﬁtﬂggﬁfE?r??{&m%gaeglsbor? @8?'58 pg%j:%gtog aﬁ Ving simlar
vari abl e val ues or gyvgllwPBRItBT dthdréhltBe bean@etshinhesasion eathotsett of

deci sion information corresponding to each decision da%g obj ect havi ng

simlar variable valsuesnpited®ydoesshi Myt apreendRgEdindPfhodi es an

outcone of a decisiﬂneﬁ&pat may or may not overlap with one another, but do
not ) :

10
9. A decision making systemn including:
« a knowledge base, said knowledge base containing a plurality
of decision data objects, wherein each of said decision data
objects includes a plurality of decision variables, which are

15 identified as relevant in affecting the outcome of a decision
making process in relation to a decision making scenario and
wherein said knowledge base includes a set of decision
information embodying the outcome of the decision making
process corresponding to each decision data object;

20 « data input means suitable for receiving data indicative of the
value of a plurality of input variables of the same type as the
decision variables;

+ a processing means; and
s an instruction set readable by the processing means including

25 instructions 1o cause the processing means to structure the input
variables as a grouped input data object, compute a matching or
closest matching decision data object or objects to the input data
object through comparison of input variables with decision
variables and output decision information corresponding 10 the

30 matching or closest matching decision data object or objects.



conflict wwth each other. 14. The decision nmaki ng system of any one of
claims 9 to 13, 25 wherein if a plurality of equally matching deci si orAlbalig
objects are conputed, the systemrequests the input of at |east one nore
vari abl e vapd16a9put es whi ch deci sion data object or objectrcTnesii/coomEt ches
the input data object including the ats | east one nore variable. 30 WO
01/ 57698 PCT/ NZ01/ 00016 29 15. The deci sion maki ng system of any one of
claims 9 to 14, wherein each decision data object belongs to a class,
wherein each class is determ ned by the type or value of variables
required to identify a match with the decision data objects and 5 wherein
t he know edge b@se iThe secisonumekdnpisestanchi caim 9. whetwn thengettd cl ass. 16.
The deci si on maki ng

system of any one of clains_9 L. Lnh the
know edge base is i ﬂﬁ%@'ﬁ@ﬁ?@&’nﬁ@%& %Fﬁft%rﬁg or° 5'”5%'%%5 ?tﬁgbs%cﬁgbf obj ect,
object-relational and rel ational bases having an appropriate structure.
17. The deci sion maki ng system of any one of clains 9 to 16, wherein the
deci si on nmaki nd1scedeidscispnmakoagesies af piaherictamay o150 nudre U agnosi s

or conditian, or to3.cRRhhRARLLAE A siBRA R hieflh 30N 9RTC Y sapadit i ons. 18,

The deci si on maki ng system of any one of ‘c aims 9to 17 including: 20 a
data i nput nmeans whipohigmsesgeht searionripiarmbtpmateiinded|tedurthehdetadl ue of

i nput variables, wherein the processi ng nmeans  extracts,the yariable val ues
fromthe input for maf‘g the i‘é{f'ééetq%éa‘ls'Pﬁﬁﬂath%P’ é’“&%‘itéeéfmosre’%cﬁivg}é’ts;

extracted from the output for display.

10 12.  The decision making system of any one of claims 9 to 11,
wherein the decision information includes a combination ot
media, including any two or more of text, tables, graphics, and

sound,

15 13, The decision making system of any one of claims 9 to 12,
wherein the knowledge base contains distinct decision data
objects having similar variable values or overlapping variable
ranges, wherein each set of decision information corresponding
to each decision data object having similar variable values or

20 overlapping variable ranges, embodies an outcome of a decision
that may or may not overlap with one another, but do not

conflict with each other.

14. The decision making system of any one of claims 8 to 13,

25 wherein if a plurality of equally matching decision data objects
are computed, the system requests the input of a1 least one more
variable and computes which decision data object or objects best
matches the input data object including the at least one more
variable,

30



a search engi ne or engi nes which pass the input data object 25 or objects
to the know edge base and return the search output; and an output f-0f Ayp 2004
t hrough which at | east the decision information is conmunicated. - 5 AUG
1004 WD OMPBYEBE8 PCT/ NZA110UO 6 30 19. The deci si on makiPSd/NEM0MRP of
claim 18, wherein the search engine ¥perates by neans of nultivariable
pattern matching, or filtering. 5 20. The deci sion nmaki ng system of any
one of clainms 9 to 19, wherein the systemincludes coding or structure
which allows the output to be transmtted or interrogated by one or nore

third party applications. 10 21. The decj si on i ng syst of any one of
clainms 9 10 19?8' whéPedRCiEiRe BakdpesYHRE Yoy %ngfg?'?'g}ﬁ %Ito 5?0I adapted to

al low the input, nRAgeHRALl (ERIRNhGAdbEeSEaphAl #BiagE, Whereiknow edge
base. 15 22. The deci s?%n maki ng systaem oJf claim 21, wherein the editorial

t ool organi ses i nfoeast tless isnddthenikad b dbigtyisazevabue ehyariabigs  deci si on data

object fits the object struc urg which is defined.for . e ti npyt form 20 -
Y i Bjiers

23. The deci sion nakityedyeidsntly adRetchE T the & " §21% progranmed in

such a way 4 hat the JoumhedgfnbasRige baedisd shlcdureditidratshidaigessari | y
reprogramm ng or reconpiling any other elenments of the system 25 24. A
met hod of creating aceRrdingiterf!dtki ng systemin a conputational system the
met hod i ncluding the steps of:

16. The decision making system of any one of claims 9 10 15,
wherein the knowledge base is implemented using any one or a
10 combination of object, object-relational and relational bases

having an appropriate structure.

17. The decision making system of any one of claims 9 10 186,
wherein the decision making scenario corresponds 10 a particular
15 medical diagnosis or condition, or to a combination of medical

diagnoses or conditions.

18. The decision making system of any one of claims 9 1017
including:

20 « adata input means which presents an input form to collect
the value of input variables, wherein the processing means
extracts the variable values from the input form to create the
input data object or objects;

« asearch engine or engines which pass the input data object

25 or objects 10 the knowledge base and return the search output;
and
e an output form through which at least the decision

information is communicated.



identifying a plurality of discrete decision nmaking scenari o0s; idenyﬁﬁmimm
a plurality of decision variables which are identified as relevant in ,
affecting the outcone of a decision naking process 30 in relation to each

decisionvﬂyﬁﬁgga§cenario: 5 AUG 2004 1A70 01/57698 33 PGi¢hMz&®a0] (
col | ecting the decision variables intg one or nore conputer readable

| ogi cal |y grouped deci sion data objects, said one or nore decision data
obj ects structured and handl ed according to object oriented or object

rel ati onal nmethodologies; 5 <creating a know edge base, said know edge base
containing the decision data objects and a set of correspondi ng deci sion

i nformation empodyi fige LBGsBHLENTRy Qfstenﬁofd@sinshenwmkdmghe peacless;
providing a data input nmeans suitable for receiving data 10 indicative of
the value of a pl urehdiby opératemit means abradtivaripbPeitHg R2EBMguler readabl e
instruction set suitable for causing a conputer processing neans to
structure the input 49 abl es as a grouped input data object, conpute a
mat ching or closest matching decision data object or objects to the input
data 15 object and output the correspondi ng deci sion,infor ion to the

mat chi ng ok cl B8est Thetehisig wekingisystednehoBhPBe £T 6IPBdPC §°- 20 25. The

nmet hod of creating a decisjon Ki - ALy R CRIB UL RER @N@lvs gyt em of
clai m 24, wherein tW@eﬁ%?ﬁhﬁsy%%@glgﬁgg%?% Lbrri Flrg and handling the

deci si on dat a obj ecbgifud 18 beCospuiatd onadtegnystedriverne CBOrIE to obj ect
oriented or object o
party applications.

10 21 The decision making system of any one of claims 91018,
wherein the system includes an editorial too! adapted 1o allow
the input, mansgement, update and customisation of the

knowledge base.

15 22. The decision making system of claim 21, wherein the editorial
lool organises information in the knowledge base so that the
decision data object fits the object structure which is defined for

each input form.

20 23. The decision making system of any one of claims 9 to 21,
programmed in such a way that the knowledge base is editable
without necessarily reprogramming or recompiling any other

elernents of the system.

25 24. A method of creating a decision making system ina
computational system, the method including the steps of:
« identifying a plurality of discrete decision making scenarios;
- identifying 2 plurality of decision variables which are identitied

as relevant in atfecting the outcome of a decision making process

30 in relation to each decision meking scenario;
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« collecting the decision variables inta one or more computer
readable logically grouped decision data objects, said one or more
decision data objects structured and handled according 1o object
oriented or object relational methodologies;

» creating @ knowledge base, said knowledge base containing
the decision data objects and a set of corresponding decision
information embodying the outcome of the decision making
process;

« providing a data input means suitable for receiving data
indicative of the value of a plurality of input variables;

» providing @ computer readable instruction set suitable tor
causing a8 computer processing means to structure the input
variables as a grouped input data object, compute 3 matching of
closest matching decision data object of objects to the input dsta
object and output the corresponding decision information 1o the

matching or closest matching decision data object or objects.

The method of creating a decision making system in a
computational system of claim 24, wherein the method includes
structuring and handling the decision data objects ina
computational environment according to object oriented or object

" relational methodologies.

A method of creating a decision making system substantially 85

herein described with reference 10 the accompanying drawings.

~26. A nethod of creating a decision naking
25 herein described with reference to the acconpany
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