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WhatWhat isis thethe veryvery purposepurpose of of thisthis talk:talk:

�� We We dealdeal withwith a a humanhuman centriccentric//centeredcentered systemsystem, , i.ei.e. a . a 
system system inin whichwhich a a humanhuman beingbeing ((individualindividual, group, , group, 
organizationorganization) ) playsplays a a crucialcrucial role, role, 

�� We We havehave a problem to be a problem to be solvedsolved (of a (of a decisiondecision makingmaking
typetype, , i.ei.e. to . to findfind a a solutionsolution, , somesome „bes„best” t” optionoption/s),/s),

�� We We wishwish to to findfind a „a „goodgood solutionsolution” (” (acceptableacceptable by by thethe
humanhuman decisiondecision makermaker),),

�� We We argueargue thatthat for for thatthat somesome inherentinherent humanhuman
characteristiccharacteristic featuresfeatures shouldshould be be accountedaccounted for,for,

�� We We advocateadvocate thethe useuse of of variousvarious hybridhybrid and and synergisticsynergistic
combinationscombinations of of toolstools and and techniquestechniques,,

�� We show an We show an implementationimplementation –– an an inexpensiveinexpensive
technologytechnology

And  we And  we wishwish to to useuse somesome „„computationcomputation”, not, ”, not, e.ge.g., a ., a verbalverbal
analysisanalysis
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In In particularparticular, we , we discussdiscuss::

�� SomeSome newnew approachesapproaches to to realreal worldworld decisiondecision makingmaking, , 
includingincluding intuitionintuition, , emotionsemotions, , emergenceemergence,,

�� TheThe role of role of resultsresults obtainedobtained inin behavioralbehavioral economicseconomics and and 
neuroeconomicsneuroeconomics thatthat areare relevantrelevant for for usus,,

�� SomeSome aspectsaspects of of decisiondecision supportsupport systemssystems thatthat areare
relevantrelevant for for ourour discussiondiscussion, , mostlymostly nonnon--model model drivendriven
onesones,,

�� SomeSome aspectsaspects of of newnew humanhuman centriccentric//centeredcentered computingcomputing, , 
notablynotably thosethose developeddeveloped atat MIT,MIT,

�� TheThe role of role of natural natural languagelanguage, , notablynotably Zadeh’sZadeh’s computingcomputing
withwith wordswords,,

�� A central role of data A central role of data mininngmininng and and summarizationsummarization, and , and thethe
role of role of verbalizationverbalization via via computingcomputing withwith wordswords and natural and natural 
languagelanguage generationgeneration,,

�� An An implementationimplementation –– an an inexpensiveinexpensive technologytechnology
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ThatThat isis::

ThisThis will be will be aboutabout humanhuman//socialsocial inspirationinspiration becausebecause of:of:

�� New New decisiondecision makingmaking modelsmodels and and paradigmsparadigms
�� EmphasisEmphasis on on natural natural languagelanguage

And, we will And, we will somehowsomehow relaterelate ourour discussiondiscussion to to bothboth::

�� ProfessorProfessor Leonid Leonid Perlovsky’sPerlovsky’s plenaryplenary talk (natural talk (natural 
languagelanguage!)!)

�� PofessorPofessor Edward Edward TsendTsend plenaryplenary talk (talk (differentdifferent rationalitiesrationalities))
�� ProfessorProfessor QiangQiang Shen’sShen’s plenaryplenary talk (talk (intelligentintelligent decisiondecision

supportsupport systems)systems)

becausebecause of of importanceimportance of of topicstopics theythey discussdiscuss



IJCCIJCC--2009, Funchal, Madeira, 2009, Funchal, Madeira, 
PortugalPortugal 55

TheThe basicbasic purposepurpose of of thethe talk talk isis to to trytry to to addressaddress thethe
followingfollowing problem:problem:

WhatWhat to do to do whenwhen we face a we face a „„complexcomplex problemproblem”” ((maybemaybe
characterizedcharacterized by a by a complexcomplex dynamicsdynamics, much , much uncertaintyuncertainty, , 
etc.) and etc.) and havehave toto SOLVE IT EFFECTIVELY AND SOLVE IT EFFECTIVELY AND 
EFFICIENTLY EFFICIENTLY (but, first, to (but, first, to MODELMODEL themthem!)!)

So: we So: we havehave to to useuse whateverwhatever approachesapproaches, , paradigms,toolsparadigms,tools, , 
techniquestechniques, etc. , etc. maymay be be usefuluseful

MathematicsMathematics, , socialsocial sciences, sciences, cognitivecognitive sciences, IT,… sciences, IT,… 
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A A complexcomplex systemsystem: no : no clearclear--cutcut definitiondefinition, but , but maybemaybe::

�� SelfSelf--oorganizationrganization: : aa change naturally occurs which leads change naturally occurs which leads 
automatically toward increasing the overall functioning of automatically toward increasing the overall functioning of 
the system by making parts and subthe system by making parts and sub--processes that workprocesses that work
well become stronger, and parts and subwell become stronger, and parts and sub--processes that processes that 
don't work so well becomedon't work so well become weakerweaker (natural (natural selectionselection!)!)

�� NonNon--llinearityinearity: all parts of the system affect many other : all parts of the system affect many other 
parts throughout the systemparts throughout the system, and, and then affects them backthen affects them back,,
……changechange,, cause and effect are not due to a single onecause and effect are not due to a single one--
way sequential line of events, but reflects interactive way sequential line of events, but reflects interactive 
influence throughinfluence through feedbackfeedback..

�� ChaoChaotictic behaviorbehavior: results inherently become less : results inherently become less 
predictable predictable gettinggetting farther from the original conditionsfarther from the original conditions, , 

�� Emergent Emergent ppropertiesroperties: : ccompletelyompletely unpredictable results unpredictable results 
can emerge from their original conditions. can emerge from their original conditions. 



IJCCIJCC--2009, Funchal, Madeira, 2009, Funchal, Madeira, 
PortugalPortugal 77

EmergenceEmergence::

�� A A directdirect expressionexpression of of thethe vitalityvitality of of complexcomplex „„nonnon--
linearlinear” ” dynamicdynamic systems,systems,

�� TheThe most most powerfulpowerful manifestationmanifestation of a of a remarkableremarkable selfself--
organizingorganizing abilityability of of complexcomplex dynamicdynamic systems, systems, 

SomethingSomething newnew, , unexpectedunexpected, …, …

RelationsRelations to to creativitycreativity and and innovationinnovation

RelationsRelations to to thethe soso--calledcalled „„ahaaha”” and and „„eurekaeureka”” efectsefects
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DecisionDecision makingmaking under under conditionsconditions of of complexitycomplexity and and chaoschaos, , 
whichwhich cancan implyimply emergenceemergence, , isis veryvery difficultdifficult::

�� „„linearlinear” ” decisiondecision makingmaking modelsmodels areare incompatibleincompatible withwith
„„nonlinearnonlinear” ” dynamicsdynamics (chaos),(chaos),

�� valuationvaluation of of decisionsdecisions atat certaincertain time time momentsmoments looseslooses itsits
„„objectiveobjective” ” meaningmeaning ((whatwhat isis consideredconsidered goodgood nownow cancan
be be wrongwrong prettypretty soonsoon),),

�� many „nonmany „non--scientific” scientific” aspectsaspects likelike emotionsemotions, , intuitionintuition, etc. , etc. 
cancan be be decisivedecisive, etc.  , etc.  
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In In thisthis presentationpresentation, we will:, we will:

�� advocateadvocate a a needneed of of decisiondecision supportsupport for for solvingsolving complexcomplex
problemsproblems,,

�� Show Show thatthat somesome newnew computingcomputing paradigmsparadigms” ” maymay help,help,

�� Show Show howhow thatthat „„intelligentintelligent systems” systems” cancan be be usefuluseful, , 

�� indicateindicate howhow somesome elementselements relatedrelated to to complexcomplex
problemsproblems cancan be be handledhandled,,

�� Show Show potentialspotentials of natural of natural language,notablylanguage,notably Zadeh’sZadeh’s
computingcomputing withwith wordswords, and natural , and natural languagelanguage
processingprocessing//generationgeneration,,

�� Show Show somesome exampleexample of of implementationimplementation. . 
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SoonerSooner oror laterlater::

TransitionTransition fromfrom inanimateinanimate to to animateanimate ((humanhuman
centriccentric//centeredcentered systems)systems)

ThisThis significantlysignificantly changeschanges thethe situationsituation becausebecause: : 

eveneven thethe most most complexcomplex inanimateinanimate systems do not systems do not exhibitexhibit
„nasty” „nasty” deficienciesdeficiencies of of humanshumans, , notablynotably variousvarious
inpredictabilitiesinpredictabilities, , inconsistenciesinconsistencies, „, „irrationalityirrationality”, etc.”, etc.

MoreoverMoreover, for , for thethe humanshumans thethe onlyonly fullyfully natural natural meansmeans of of 
articulationarticulation and and communicationscommunications isis natural natural languagelanguage
((strangestrange to to thethe „„machinemachine””!)!)

A A gapgap betweenbetween thethe humanhuman and and thethe „„machinemachine”!”!
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WithWith humanshumans we we wouldwould ratherrather go for a go for a decisiondecision supportsupport
philosophyphilosophy for for solvingsolving ((complexcomplex) ) problemsproblems, , thatthat isis we we 
assumeassume thatthat::

�� HumanHuman decisionmakersdecisionmakers areare ((quitequite? ? veryvery?) ?) goodgood atat solvingsolving
((complexcomplex) ) problemsproblems, and , and theythey knowknow howhow to to solvesolve themthem,,

�� For For humanhuman decisionmakersdecisionmakers additionaladditional informationinformation
((decisiondecision supportsupport) ) shouldshould be be helpfulhelpful whilewhile makingmaking
decisionsdecisions,,

�� TheThe humanhuman decisiondecision makersmakers areare autonomousautonomous, , i.ei.e. . theythey
cancan make make decisionsdecisions by by takingtaking intointo accountaccount oror notnot ourour
adviceadvice ((supportsupport).).
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A (A (idealideal?) ?) solutionsolution wouldwould be:be:

�� To To useuse newnew, , complexitycomplexity orientedoriented, , humanhuman--consistentconsistent
modelsmodels of of decisiondecision makingmaking,,

�� To To useuse modern modern architecturesarchitectures and and implementationsimplementations of of 
decisiondecision supportsupport systemssystems,,

�� To To involveinvolve somesome sort of „sort of „intelligenceintelligence”,”,
�� To To followfollow somesome modern modern computingcomputing paradigmsparadigms,,
�� To To useuse properproper computationcomputation toolstools to to implementimplement thosethose

paradigmsparadigms,,
�� To To explicitlexplicitly deal y deal withnaturalwithnatural language,language,
�� To show To show theirtheir implementabilityimplementability..

ThisThis isis ourour lineline of of reasoningreasoning
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Point of Point of departuredeparture: : decisiondecision makingmaking -- OmnipresentOmnipresent!!

First First formalformal attemptsattempts: a : a structuredstructured problem:problem:

�� Set of Set of optionsoptions X={xX={x},},
�� A A preferencepreference structurestructure ((utilityutility functionfunction), ), e.ge.g. . f(xf(x))
�� A A simplesimple rationalityrationality, , i.ei.e. a . a bestbest decisiondecision isis chosenchosen

((optimizationoptimization):):

xx** = = argarg maxmaxxx εεXX f(xf(x))

Many Many extensionsextensions: : multiplemultiple criteriacriteria, , multiplemultiple decisionmakersdecisionmakers, , 
dynamicsdynamics, etc. , etc. 

But, But, allall areare inappropriateinappropriate for for complexcomplex problemproblem ((„„linearlinear””
thinkingthinking!)!)
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DecisionDecision makingmaking processprocess ::

�� UseUse of of ownown and and externalexternal knowledgeknowledge,,
�� InvolvementInvolvement of of variousvarious „„actorsactors”, ”, aspectsaspects, etc., etc.
�� IndividualIndividual habitualhabitual domainsdomains (P.L. (P.L. YuYu),),
�� UseUse of of explicitexplicit and and tacittacit knowledgeknowledge,,
�� UseUse of of intuitionintuition,,
�� NonNon--trivialtrivial rationalityrationality,,
�� DifferentDifferent paradigmsparadigms whenwhen appropriateappropriate..

VirtuallyVirtually allall elementselements areare ’’’’humanhuman specificspecific’’’’, , bestbest
expressibleexpressible inin wordswords!!
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HabitualHabitual domainsdomains:: a set of a set of waysways of of thinkingthinking, , judgingjudging and and 
respondingresponding, etc. , etc. acquiredacquired by a personby a person

KnowledgeKnowledge ::
�� Tacit knowledgeTacit knowledge (Polanyi, 1966) (Polanyi, 1966) is difficult to articulateis difficult to articulate, , 

highly personal and hard to formalize, difficult to highly personal and hard to formalize, difficult to 
communicate or to share with otherscommunicate or to share with others; ; includesincludes ssubjectiveubjective
insights, intuitions, and hunchesinsights, intuitions, and hunches,,

�� EExplicitxplicit knowledgeknowledge is more easily transmitted as itis more easily transmitted as it maymay
bebe codifiedcodified, and , and is is thereforetherefore more easily processed and more easily processed and 
shared.shared.

In reality, In reality, bothboth areare oftenoften vaguelyvaguely defineddefined →→ natural natural 
languagelanguage!!
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IntuitionIntuition playsplays a a particularparticular role!role!

DifferentDifferent viewsviews, , schoolsschools, etc., etc.

For For instanceinstance::

�� IntuitionIntuition isis an an unconsiousunconsious form of form of knowledgeknowledge, not , not openopen
to to rationalrational an/an/oror analyticalanalytical thinkingthinking and and analysesanalyses..

�� IntuitionIntuition isis thoughtthought as as thethe sixthsixth sensesense. . RecentRecent scientific scientific 
researchresearch hashas foundfound somesome evidenceevidence for for thethe existenceexistence of of 
thisthis sixthsixth sensesense and and lotslots of of unconsciousunconscious processesprocesses,,

�� etc.etc.
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Wierzbicki AP and Wierzbicki AP and NakamoriNakamori Y. Y. 
(2005, 2007):(2005, 2007):

JAIST JAIST –– Japan Japan AdvancedAdvanced InstituteInstitute of of 
Science and Technology)Science and Technology)

Japan: Japan: vitalvital dependencedependence on on 
innovationinnovation!!

FamousFamous bookbook::

IkuhiroIkuhiro NonakaNonaka and and HiritakaHiritaka TakeuchiTakeuchi
(1995) (1995) TheThe KnowledgeKnowledge--CreatingCreating
Company: Company: HowHow JapaneseJapanese
CompaniesCompanies CreateCreate thethe Dynamics Dynamics 
of of InnovationInnovation. Oxford . Oxford UniversityUniversity
Press.Press.
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Peter Peter Checkland’sCheckland’s (1975(1975--99) 99) soft soft approachapproach to to 
systems systems analysisanalysis

and and deliberativedeliberative (soft) (soft) decisiondecision makingmaking::

�� To To perceiveperceive thethe wholewhole picturepicture,,

�� To To observeobserve itit fromfrom allall anglesangles ((actorsactors, , criteriacriteria,...),...)

�� To To findfind a a goodgood decisiondecision usingusing knowledgeknowledge and and 
intuitionintuition ..

But, But, ifif youyou looklook atat somesome newernewer approachesapproaches ((e.ge.g. . 
neuroeconomics, neuroeconomics, behavioralbehavioral decisiondecision makingmaking): ): 
deliberationdeliberation isis somehowsomehow underminedundermined, and , and 
emotionsemotions areare moremore emphasizedemphasized!!
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ThisThis isis a a traditionaltraditional approachapproach: : 

much much emphasisemphasis on on deliberationdeliberation, , “’“’rationalrational
behaviorbehavior””, etc. , etc. 

Homo Homo economicuseconomicus!!

„„linearlinear” ” thinkingthinking!!

In general, In general, inappropirateinappropirate for for complexcomplex problemsproblems
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What to do?What to do?

One of One of thethe directionsdirections::

MaybeMaybe thethe model of a model of a traditionaltraditional deliberativedeliberative ((„„rationalrational””) ) 
decisiondecision makermaker::

�� GreedyGreedy (a (a directdirect resultresult of of thethe traditionaltraditional utilityutility
maximizationmaximization thatthat isis thethe basisbasis for for optimizationoptimization, , controlcontrol, , 
etc. etc. oror thethe useuse of of traditionaltraditional gamegame theoretictheoretic solutionsolution
conceptsconcepts) ) isis not not appropriateappropriate??

�� DeliberativeDeliberative (a „(a „coldcold” ” calculatingcalculating agent)agent)

isis not not alwaysalways a a goodgood solutionsolution??
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New New approachesapproaches likelike, for , for instanceinstance::

�� BehavioralBehavioral economicseconomics (decision making)(decision making),,
�� Neuroeconomics, Neuroeconomics, 

advocateadvocate, for , for instanceinstance, a „, a „homo homo neuroeconomicusneuroeconomicus”: ”: 

�� less less greedygreedy,,
�� favoringfavoring fairfair solutionssolutions,,
�� moremore emotionalemotional,…,…
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Modern Modern decisiondecision makingmaking paradigmsparadigms::

�� HeavilyHeavily basedbased on data, on data, informationinformation and and knowledgeknowledge, but , but 
alsoalso on on humanhuman specificsspecifics ((intuitionintuition, , attitudeattitude, , emotionsemotions...)...)

�� NeedNeed numbernumber crunchingcrunching, but , but alsoalso moremore ‘’‘’delicatedelicate” and ” and 
sophisticatedsophisticated analysesanalyses,,

�� HeavilyHeavily relyingrelying on computer systems, and on computer systems, and capablecapable of a of a 
synergisticsynergistic humanhuman--computercomputer interactioninteraction..

So:So: DecisionDecision supportsupport systems!systems!
ShouldShould be be humanhuman centriccentric//centeredcentered!!
ShouldShould be be humanhuman consistentconsistent!!
ShouldShould be be intelligentintelligent!!
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What is a What is a decision support system (DSS)?decision support system (DSS)?

Not Not clearlyclearly understoodunderstood!!

�� Decision support systems are a class of Decision support systems are a class of computercomputer--
based based information systemsinformation systems that support that support decision making decision making 
activities.activities.

�� Because there are many approaches to decisionBecause there are many approaches to decision--
making and because of the wide range of domains in making and because of the wide range of domains in 
which decisions are made, the concept of which decisions are made, the concept of decision decision 
support systemsupport system (DSS) is very broad. (DSS) is very broad. 
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A A basicbasic philosophyphilosophy ::

�� NonNon--trivialtrivial ((complexcomplex) ) problemsproblems areare consideredconsidered ((formalformal
modelsmodels?)?)

�� HowHow decisiondecision makingmaking proceedsproceeds??
�� SomeSome supportsupport ((modelsmodels, , informationinformation, …) , …) shouldshould help,help,
�� HumanHuman beingbeing isis betterbetter (i(in n complexcomplex situationssituations!) !) thanthan thethe

„„machinemachine”,”,
�� HumanHuman beingbeing isis autonomousautonomous
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Roots  of Roots  of DSsDSs::

TThe concept of decision support has evolved from two main he concept of decision support has evolved from two main 
areas of research: areas of research: 

�� the theoretical studies of organizational decision making the theoretical studies of organizational decision making 
done at thedone at the CarnegieCarnegie InstituteInstitute of Technologyof Technology ((nownow
CarnegieCarnegie MellonMellon UniversityUniversity) ) during the late 1950s and during the late 1950s and 
early 1960s, and early 1960s, and 

�� the technical work on interactive computer systems, the technical work on interactive computer systems, 
mainly carried out at themainly carried out at the Massachusetts Massachusetts InstituteInstitute of of 
TechnologyTechnology in the 1960sin the 1960s, and development of IBM 360 , and development of IBM 360 
and a and a widerwider useuse of of distributeddistributed, , timetime--sharingsharing computingcomputing

TThe concept of DSS became an area of research of its own he concept of DSS became an area of research of its own 
in the middle of the 1970s in the middle of the 1970s 
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MultidisciplinaryMultidisciplinary field field includingincluding (but not (but not onlyonly):):
databasedatabase research, research, 
�� artificial intelligence, artificial intelligence, 
�� humanhuman--computer interaction, computer interaction, 
�� simulation methods, simulation methods, 
�� software engineering, software engineering, 
�� ttelecommunicationelecommunication,, etc.etc.

Basic types of Basic types of DSSsDSSs: : 
�� CommunicationCommunication drivendriven and group and group DSSsDSSs,,
�� DocumentDocument drivendriven,,
�� Model Model drivendriven,,
�� KnowledgeKnowledge drivendriven,,
�� Web Web basedbased and and interorganizationalinterorganizational..
�� Data Data drivendriven, , 
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All All nonnon--modelsmodels--basedbased ((drivendriven)) onesones::

�� emphasizeemphasize access to and manipulation of  internal access to and manipulation of  internal and and 
externalexternal datadata, , numericalnumerical oror textualtextual, , eveneven multimedia,multimedia,

�� facilitatefacilitate collaborationcollaboration betweenbetween decisionmakersdecisionmakers,,

OnlyOnly thethe modelmodel--basedbased ((drivendriven)) oneone explicitlyexplicitly usesuses modelsmodels to to 
derivederive solutionssolutions thatthat cancan suggestsuggest thethe humanhuman
decisionmakersdecisionmakers a a goodgood (bes(best?) t?) coursecourse of actionof action

TheThe bestbest: a : a synergisticsynergistic combinationcombination
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IsIs a a model of a (model of a ( decisiondecision makingmaking ) problem ) problem 
consideredconsidered necessarynecessary ??

No! But No! But maybemaybe helpfulhelpful……

A A famousfamous citationcitation::

””All All modelsmodels areare wrongwrong, , somesome modelsmodels areare usefuluseful””

BoxBox, G.E.P., , G.E.P., RobustnessRobustness inin thethe strategystrategy of scientific of scientific 
model model buildingbuilding, , inin RobustnessRobustness inin StatisticsStatistics, R.L. , R.L. 
LaunerLauner and G.N. and G.N. WilkinsonWilkinson, , EditorsEditors. 1979, . 1979, AcademicAcademic
Press: New York.Press: New York.
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PromisingPromising DSSsDSSs –– a „a „ synergisticsynergistic ”, ”, 
„„ superadditivesuperadditive ” ” mixturemixture of of theirtheir differentdifferent
typestypes !!

A model of A model of situationsituation isis not not necessarynecessary !!

IntelligentIntelligent (?)!(?)!
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So far:So far:

�� SomeSome nonnon--conventionalconventional approachesapproaches and and modelsmodels,,
�� SomeSome promisingpromising typestypes and and architecturesarchitectures of of decisiondecision

supportsupport ((decisiondecision supportsupport systems)systems)

We We wouldwould likelike to to havehave somethingsomething deeperdeeper: a : a properproper
computingcomputing paradigmparadigm

More More thanthan „„humanhuman consistentconsistent”, ”, ratherrather humanhuman
centriccentric//centeredcentered

Here: mostly the MIT Here: mostly the MIT perspectivedueperspectivedue tomytomy relation (a PhD relation (a PhD 
student at MIT Lincoln Lab)student at MIT Lincoln Lab)
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HumanHuman centriccentric computingcomputing atat MITMIT

Prof. Michael Prof. Michael DertouzosDertouzos (1936(1936--2001)2001)

LaboratoryLaboratory for Computer Science, MITfor Computer Science, MIT

A great A great scientistscientist and and visionaryvisionary

�� M. M. DertouzosDertouzos (2001) (2001) TheThe UnfinishedUnfinished RevolutionRevolution: : 
HumanHuman--CenteredCentered ComputersComputers and and WhatWhat TheyThey CanCan
Do for Do for UsUs, Harper Collins., Harper Collins.

�� M. M. DertouzosDertouzos (1997) (1997) WhatWhat Will Will Be:Be: HowHow thethe New New 
WorldWorld of of InformationInformation Will Will ChangeChange OurOur LivesLives, Harper , Harper 
Collins. Collins. 
ForewordForeword by Bill Gates!by Bill Gates!

�� M. M. DertouzosDertouzos, R.K. Lester, R.M. , R.K. Lester, R.M. SolowSolow (1986) (1986) MadeMade inin
AmericaAmerica, MIT Press., MIT Press.
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HumanHuman centriccentric computingcomputing ((DertouzosDertouzos, , 
2001):2001):

„…„…I I viewview humanhuman--centriccentric computingcomputing as a as a totaltotal
commitmentcommitment to to thethe humanhuman as as thethe startingstarting point...point... I I 
start start withwith thethe interfaceinterface, and , and thenthen I go down to I go down to allall thethe
applicationsapplications. In . In thethe approachapproach we we havehave hadhad for for thethe lastlast
40 40 yearsyears, , therethere isis a a machinemachine thatthat hashas allall thisthis numbernumber
crunchingcrunching powerpower, and , and thenthen therethere isis an an interfaceinterface thatthat
letslets usus talk to talk to thethe machinemachine… In … In thethe newnew approachapproach, , 
you'reyou're not not talkingtalking to to thethe interfaceinterface, , you'reyou're talkingtalking to to thethe
machinemachine ---- itit doesn'tdoesn't needneed an an interfaceinterface…”…”
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HumanHuman centeredcentered computingcomputing

cfcf. A. . A. JasmineJasmine, D. , D. GaticaGatica--PerezPerez, N. , N. SebeSebe, Th. Huang, Th. Huang
HumanHuman--centeredcentered computingcomputing: : towardtoward a a humanhuman
revolutionrevolution. Computer (IEEE), May, 2007. Computer (IEEE), May, 2007

A A systems systems viewview integratingintegrating::
�� ComputationalComputational toolstools,,
�� CognitiveCognitive aspectsaspects, , 
�� SocialSocial aspectsaspects..

For For instanceinstance::
HCC: HCC: HumanHuman --CenteredCentered ComputingComputing ConsortiumConsortium

((UnivesityUnivesity of California of California atat Berkeley)Berkeley)
Georgia Georgia TechTech , , CarnegieCarnegie MellonMellon , etc., etc.
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SomeSome otherother relatedrelated ideasideas::

HumanHuman ((basedbased) ) computationcomputation (and (and interactiveinteractive
evolutionaryevolutionary computationcomputation) ) –– thethe computer computer asksasks a a 
person (group) to person (group) to solvesolve a problem, a problem, thenthen collectscollects, , 
interpretsinterprets and and integratesintegrates thethe solutionssolutions obtainedobtained by by thethe
human(shuman(s))

So: So: thethe humanshumans helphelp thethe computer to computer to solvesolve a a difficultdifficult
problemproblem

RelatedRelated: : SocialSocial computingcomputing, , socialsocial software, software, symbioticsymbiotic
intelligenceintelligence, , collaborativecollaborative intelligenceintelligence. . humanhuman
computer, etc.computer, etc.
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ThereforeTherefore……

HumanHuman oror humanhuman centriccentric//centeredcentered/…/… computingcomputing trytry to to 
attainattain a a synergysynergy and and amplificationamplification betweenbetween humanhuman
abilitiesabilities ((e.ge.g. . intelligenceintelligence) and ) and computationalcomputational powerpower of of 
computerscomputers!!

So, So, thethe veryvery basicbasic philosophyphilosophy of of allall of of themthem isis similarsimilar!!

Just Just howhow to to implementimplement thesethese ideasideas!!



IJCCIJCC--2009, Funchal, Madeira, 2009, Funchal, Madeira, 
PortugalPortugal 3636

ThisThis allall isis easiereasier saidsaid thanthan donedone becausebecause ofof

a a lacklack of of humanhuman centriccentric//centeredcentered toolstools!!

In my In my opinionopinion, , natural language related natural language related ZadehZadeh’’ss computingcomputing
withwith wordswords providesprovides suchsuch toolstools!!

ItIt isis totallytotally commitedcommited to to takingtaking advantageadvantage of of thethe humanhuman
being’sbeing’s veryvery characteristiccharacteristic featuresfeatures, , mainlymainly::

�� By By usingusing natural natural languagelanguage as much as as much as possiblepossible, and , and 
rightright fromfrom thethe beginingbegining,,

�� By By advocatingadvocating computationscomputations usingusing humanhuman--consistentconsistent
wordswords not ‘’not ‘’artificialartificial” ” numbersnumbers, , 
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ComputingComputing withwith wordswords and and perceptionsperceptions

ZadehZadeh hashas advocatedadvocated
sincesince

caca. 1995 his . 1995 his paradigmparadigm
of of 

computingcomputing withwith
wordswords and and 
perceptionsperceptions
(CWP)(CWP)

BooksBooks by by ZadehZadeh and and 
Kacprzyk (1999a, Kacprzyk (1999a, 
b)b)

CanCan be be viewedviewed fromfrom
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ComputingComputing withwith wordswords ((and and 
perceptionsperceptions))::

For a For a humanhuman beingbeing, , thethe onlyonly fullyfully natural natural meansmeans of of 
articulationarticulation and and communicationcommunication isis natural natural languagelanguage

ThereforeTherefore , , maybemaybe , , inin many many situationssituations ::

insteadinstead of of traditionaltraditional computingcomputing withwith numbersnumbers ((fromfrom
measurementsmeasurements) ) itit wouldwould be be betterbetter to to computecompute withwith
wordswords ((fromfrom perceptionsperceptions)?)?

So,So, we we maymay skip an skip an ‘’‘’artificialartificial’’’’ interfaceinterface ((numbersnumbers) ) 
and and trytry to to operateoperate on on whatwhat isis humanhuman specificspecific: : natural natural 
languagelanguage!!
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A key idea in CWP is that the meaning of a proposition, p, in a A key idea in CWP is that the meaning of a proposition, p, in a 
natural language may be represented as a natural language may be represented as a generalized generalized 
constraintconstraint::

X X isrisr RR

wwherehere::

�� X is a constrained variable which, in general, is implicit in p;X is a constrained variable which, in general, is implicit in p;
�� R is the constraining relation whichR is the constraining relation which is in general implicit in p;is in general implicit in p;
�� r is an indexing variable whose value identifies the way in r is an indexing variable whose value identifies the way in 

which R constrains Xwhich R constrains X

HereHere: r : r refersrefers mainlymainly to to modalitymodality inin linguisticslinguistics
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ModalityModality:: howhow to communicate fine shades of meaningto communicate fine shades of meaning and and 
allows us to express allows us to express degrees ofdegrees of ((degreedegree –– eveneven inin
traditionaltraditional approachesapproaches!)!)::

�� usualityusuality –– how frequently something how frequently something occursoccurs or is trueor is true,,
�� probability, possibility or certaintyprobability, possibility or certainty –– the likelihood of the likelihood of 

something happening or being the casesomething happening or being the case,,
�� obligation or necessityobligation or necessity –– how necessary it is for things to how necessary it is for things to 

be done or to be a certain waybe done or to be a certain way,,
�� abilityability –– the ability of someone or something, to do the ability of someone or something, to do 

somethingsomething,,
�� inclinationinclination –– the inclination or willingness of someone to the inclination or willingness of someone to 

do something.do something.

CWW:  obligation, inclination?CWW:  obligation, inclination?
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TThe principal types of constraints are:he principal types of constraints are:

�� EqualityEquality: X : X isis= R (= R (X=RX=R))
�� PossibilisticPossibilistic constraintconstraint: X : X isis R (R R (R isis a a possibilisticpossibilistic

distributiondistribution))
�� ProbabilisticProbabilistic constraintconstraint: X : X ispisp R (R R (R isis a a probabilisticprobabilistic

distributiondistribution))
�� UsualityUsuality constraintsconstraints: X : X isuisu R [R [usually(Xusually(X isis R)]R)]
�� VeristicVeristic, , roughrough set, etc.set, etc.

All All areare powerfulpowerful toolstools for for thethe representationrepresentation and and 
manipulationmanipulation of of realreal worldworld uncertainuncertain, , impreciseimprecise, etc. , etc. 
InformationInformation

Not Not allall areare clearlyclearly relatedrelated to to modalitiesmodalities so so thatthat a a 
linguisticlinguistic interpretationinterpretation maymay sometimessometimes be be difficultdifficult



IJCCIJCC--2009, Funchal, Madeira, 2009, Funchal, Madeira, 
PortugalPortugal 4242

UsualityUsuality constraintconstraint isis veryvery importantimportant !!

≡≡ inin most, most, almostalmost allall, much , much moremore thanthan 50%, ... 50%, ... casescases

�� In In ourour analysesanalyses we we seekseek somesome „„regularitiesregularities””, , 
„„normalnormal//typicaltypical”” relationsrelations inin data, i.e. data, i.e. thosethose whichwhich
usuallyusually happenhappen ,,

�� Most Most factsfacts and and relationsrelations inin thethe realreal worldworld areare atat most most 
usuallyusually validvalid , etc., etc.

UsuallyUsually validvalid factsfacts, , relationsrelations, etc. , etc. cannotcannot be be oror areare
difficultdifficult to be to be easilyeasily handledhandled usingusing traditionaltraditional meansmeans!!

FuzzyFuzzy linguisticlinguistic quantifiersquantifiers !!
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PotentialsPotentials of of computingcomputing withwith wordswords

We We cancan expressexpress::

�� ValuesValues of of variablesvariables,,
�� RelationsRelations,,
�� SolutionsSolutions ((feasiblefeasible, , goodgood, , optimaloptimal, etc.), etc.)

inin an an impreciseimprecise wayway, , inin a a ((quasi)naturalquasi)natural languagelanguage..

ProvidesProvides meansmeans for a for a linguisticlinguistic representationsrepresentations and and 
analysisanalysis of systems, of systems, decisiondecision makingmaking, controls, data, etc., controls, data, etc.

All All thisthis inin a a constructiveconstructive wayway, , effectivelyeffectively and and efficientlyefficiently

TotallyTotally humanhuman centrcentricic//centeredcentered//orientedoriented//……!!
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ProtoformsProtoforms ⇒⇒ prototypicalprototypical formsforms

For For instanceinstance:: most most SwedesSwedes areare talltall
almostalmost allall old cars old cars areare unreliableunreliable

In In generalgeneral:: QAQA’’s are Bs are B’’ss

ProtoformsProtoforms: : abstracted summaries!abstracted summaries!

VeryVery convenientconvenient inin linguisticlinguistic summarizationsummarization !!
Kacprzyk and ZadroKacprzyk and Zadro ŜŜny (2005ny (2005 --……))

Do Do theythey havehave a a relationrelation to to somethingsomething relevantrelevant inin otherother
areasareas ??
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Microsoft Microsoft ResearchResearch::

NNaturalatural Language Processing (NLP)Language Processing (NLP): : to design and build to design and build 
software that will analyze, understand, and generate software that will analyze, understand, and generate 
languages that humans uselanguages that humans use so that eventuallyso that eventually oneone will be will be 
able to address your computer as though you were able to address your computer as though you were 
addressing another person. addressing another person. TThis goal is not easy to reach.his goal is not easy to reach.

"Understanding" language means"Understanding" language means …… knowing what concepts a knowing what concepts a 
word or phrase stands for and knowing how to link those word or phrase stands for and knowing how to link those 
concepts together in a meaningful way. concepts together in a meaningful way. 

It's ironic that natural language, the symbol system that is It's ironic that natural language, the symbol system that is 
easiest for humans to learn and use, is hardest for a easiest for humans to learn and use, is hardest for a 
computer to master. computer to master. 

TThe challenges we face stem from the highly ambiguous nature he challenges we face stem from the highly ambiguous nature 
of natural languageof natural language… … 

WWe expecte expect…… to enable any area where humanto enable any area where humanss can benefit by can benefit by 
communicating with their computers in a natural way. communicating with their computers in a natural way. 
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CloseClose to to ourour humanhuman centriccentric //centeredcentered computingcomputing
paradigmsparadigms !!

But, But, furtherfurther ::

Natural Natural languagelanguage generationgeneration (NLG)(NLG)

�� a a subfieldsubfield of of computationalcomputational linguisticslinguistics and and languagelanguage--
orientedoriented artificialartificial intelligenceintelligence devoteddevoted to to studyingstudying and and 
simulatingsimulating thethe productionproduction of of writtenwritten oror spokenspoken discoursediscourse,,

�� a a multidisciplinarymultidisciplinary enterpriseenterprise, , requiringrequiring expertiseexpertise inin
linguisticslinguistics, , psychologypsychology, engineering and computer science,, engineering and computer science,

�� a central a central goalgoal isis to to investigateinvestigate howhow computer computer programsprograms cancan
be be mademade to to produceproduce highhigh--qualityquality natural natural languagelanguage texttext fromfrom
computercomputer--internalinternal representationsrepresentations of of informationinformation,,
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FourFour mainmain categoriescategories of NLG of NLG techniquestechniques ::

�� CannedCanned texttext systemssystems for for singlesingle--sentencesentence and and multimulti--
sentencesentence texttext generationgeneration; ; trivialtrivial to to createcreate, but , but veryvery inflexibleinflexible, , 

�� TemplateTemplate systemssystems, via , via thethe applicationapplication of of prepre--defineddefined
templatestemplates oror schemasschemas and and areare ableable to to supportsupport flexibleflexible
alterationsalterations; ; mainlymainly for for multimulti--sentencesentence generationgeneration, , 
particularlyparticularly inin applicationsapplications whosewhose textstexts areare regularregular inin
structurestructure, , 

�� PhrasePhrase--basedbased systemssystems useuse generalizedgeneralized templatestemplates inin whichwhich
a a phrasalphrasal patternpattern isis first first selectedselected to to matchmatch thethe top top levellevel of of 
thethe inputinput, and , and thenthen eacheach part of part of thethe patternpattern isis recursivelyrecursively
expandedexpanded intointo a a moremore specificspecific phrasalphrasal patternpattern, , 

�� FeatureFeature--basedbased systemssystems so far so far restrictedrestricted to to singlesingle--sentencesentence
generationgeneration, , representrepresent eacheach possiblepossible minimalminimal alternativealternative of of 
expressionexpression by a single by a single featurefeature; ; thethe generationgeneration consistsconsists inin
thethe incrementalincremental collectioncollection of of featuresfeatures appropriateappropriate for for eacheach
portionportion of of thethe inputinput;.;.



IJCCIJCC--2009, Funchal, Madeira, 2009, Funchal, Madeira, 
PortugalPortugal 4848

So:So:

Zadeh’sZadeh’s protoformsprotoforms havehave a a closeclose relationrelation to to 
thethe basicbasic, , presumablypresumably most most practicallypractically
relevantrelevant templatetemplate basedbased natural natural languagelanguage
generationgeneration!!
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An An implementationimplementation
TodayToday::

too too muchmuch data,data,

too detailedtoo detailed,,

still a gap between the still a gap between the „„machine" (numeric data, statistical machine" (numeric data, statistical 
„„summariessummaries””, ...) and the human being (natural , ...) and the human being (natural 
language, visual information,...)language, visual information,...)

We need:We need:

human human centriccentric//centeredcentered//friendlyfriendly//consistentconsistent techniques of techniques of 
data summarizationdata summarization
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Here:Here:

linguistic summarieslinguistic summaries in the spirit ofin the spirit of YagerYager (19(1982)82)

FuzzyFuzzy logiclogic basedbased!!

NotablyNotably, , inin implementableimplementable versionversion::

Kacprzyk and Kacprzyk and YagerYager (2001)(2001)

Kacprzyk, Kacprzyk, YagerYager and ZadroŜny (2000)and ZadroŜny (2000)
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For For instanceinstance, for a , for a relationalrelational databasedatabase::

      
Attribute Sex Age Seniority Salary ... 
Worker y1 male 30 10 20,000  
Worker y2 female 40 17 18,000  
... ... ... ... ...  
Worker yn male 50 25 22,000  
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A A linguisticlinguistic summarysummary of of a a data setdata set ((basebase)) consists of:consists of:

�� a summarizer S (e.g. young)a summarizer S (e.g. young)
�� a quantity in agreement Q (e.g. most)a quantity in agreement Q (e.g. most)
�� truth (validity) T truth (validity) T -- e.g. 0.7e.g. 0.7

E.g.:E.g.: T(mostT(most of employees are young)=0.7of employees are young)=0.7

In general:In general: {most, a few, many,...} of .. {most, a few, many,...} of .. are {imprecise are {imprecise 
property}property}

Problem: Problem: findfind a a linguisticlinguistic summarysummary maximizingmaximizing TT
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ThereforeTherefore:: a a linguisticlinguistic summarysummary::

�� IntuitiveIntuitive,,

�� Simple,Simple,

�� ExtendableExtendable (Kacprzyk and (Kacprzyk and YagerYager, 2001),, 2001),

�� ImplementableImplementable, ..., ...

But:But:

�� ConcernsConcerns relationalrelational ((numericalnumerical) ) databasesdatabases!!

�� FullyFully structuredstructured data!data!
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TodayToday, , moremore and and moremore semisemi--structuredstructured data:data:
irregularirregular, , dynamicallydynamically changingchanging structurestructure, , missingmissing data,...data,...

CommonCommon inin most data most data sourcessources::
�� Web Web pagespages,,
�� SMSsSMSs,,
�� EE--mailsmails, ..., ...

WhyWhy??
�� InherentInherent featurefeature of of thethe aboveabove,,
�� Data Data fromfrom multiplemultiple sourcessources ((differentdifferent systems, systems, differentdifferent

structurestructure, , „„machinemachine”” and and humanhuman), ), 
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LinguisticLinguistic data(basedata(base) ) summariessummaries
and and fuzzyfuzzy databasedatabase queriesqueries

Kacprzyk and Kacprzyk and Zadrozny’sZadrozny’s (1998 (1998 -- ...) ...) approachapproach::
LinguisticLinguistic data data summarysummary isis closelyclosely relatedrelated to a to a fuzzyfuzzy

queryquery !!
For For instanceinstance, a , a summarysummary::

„most „most youngyoung workersworkers areare highlyhighly qualifiedqualified” (0.7)” (0.7)

maymay be be derivedderived as:as:
�� A A fuzzyfuzzy queryquery: „: „givegive me me allall youngyoung workersworkers whowho areare

highlyhighly qualifiedqualified””
�� CheckCheck a a meaningfulmeaningful linguisticlinguistic quantifierquantifier for for whichwhich thethe

proportionproportion of of thosethose workersworkers to to allall thethe workersworkers givesgives thethe
highesthighest validityvalidity ((herehere „most” and 0.7)„most” and 0.7)
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So:So:

�� UseUse thethe FQUERY for Access (Kacprzyk FQUERY for Access (Kacprzyk andand ZadroZadroŜŜny, ny, 
1994 1994 --...) ...) addadd--inin to to formulateformulate a a fuzzyfuzzy queryquery as, e.g., as, e.g., findfind allall
youngyoung workersworkers,,

�� Run Run suchsuch a a queryquery on a on a databasedatabase consideredconsidered,,

�� CheckCheck, , howhow many (e.g. many (e.g. mmost, ost, almostalmost allall, much , much moremore thanthan a a 
halfhalf, ...) , ...) workersworkers fulfillfulfill thethe queryquery withwith thethe highesthighest truthtruth
((validityvalidity).).

ThusThus: a : a closeclose interactioninteraction withwith thethe humanhuman whowho formulateformulatess
throughthrough thethe fuzzyfuzzy queryquery whichwhich atrubutesatrubutes areare of of interestinterest!!
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Example of implementationExample of implementation

A computer retailer in South Poland:A computer retailer in South Poland:

�� 15 workers,15 workers,
�� Individual and corporate customers,Individual and corporate customers,
�� Hardware, software, networks, etc.Hardware, software, networks, etc.
�� Retail, service, etc.Retail, service, etc.
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Owner: must make sophisticated decisions concerning:Owner: must make sophisticated decisions concerning:

�� number of employees on Saturday,number of employees on Saturday,
�� type of advertisement,type of advertisement,
�� commiscommisssions from suppliers, setting ions from suppliers, setting pricsprics, etc., etc.

Difficult to formulate!Difficult to formulate!
But:But: the owner is very busythe owner is very busy

⇒⇒ Simple summaries, in natural language!Simple summaries, in natural language!
Inexpensive technology, Inexpensive technology, 
addadd--in without any in without any „„touchingtouching”” hishis
database!database!
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FoForr instance, instance, ifif we are interested in relations between we are interested in relations between comcom mmisis ssion ion 
and and type of producttype of product

We We cancan obtain linguistic summaries as:obtain linguistic summaries as:
•• About 1/2 of sales of network elements is with a About 1/2 of sales of network elements is with a 

high commissionhigh commission
•• Much sales of accessories is with a high Much sales of accessories is with a high 

commissioncommission
•• Much sales of elements is with a low commissionMuch sales of elements is with a low commission
•• About 1/2 sales of software is with a low About 1/2 sales of software is with a low 

commissioncommission mm
•• About 1/2 sales of computers is with a low About 1/2 sales of computers is with a low 

commiscommisssionion
•• ......

So:So: No problem with accessories and network No problem with accessories and network 
elements,elements, ccriticalritical are: elements, software and are: elements, software and 
computers!computers!
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Relations between group of products and time of sale:Relations between group of products and time of sale:

�� About 1/3 of sales of computers is by the end of the About 1/3 of sales of computers is by the end of the 
yearyear

�� About 1/2 of sales of accessories in the the autumnAbout 1/2 of sales of accessories in the the autumn
�� Very few sales of software is the beginning of the Very few sales of software is the beginning of the 

yearyear
�� About 1/3 of sales of peripheral devices is in the About 1/3 of sales of peripheral devices is in the 

springspring
�� About 1/3 of sales of software in by the end of the About 1/3 of sales of software in by the end of the 

yearyear
�� Very few sales of network elements is in the autumnVery few sales of network elements is in the autumn
�� Very few sales of software is in the summerVery few sales of software is in the summer
�� ......

So, e.g.:So, e.g.:
Software Software –– autumn and winter but not summerautumn and winter but not summer
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Extensions (external data Extensions (external data -- Internet)Internet)

OOwnwn database only!database only!

But:But: aa company operates in an environment in which company operates in an environment in which 
many factors are of many factors are of relevrelevaancence, exemplified by weather, , exemplified by weather, 
economic situation, etc.economic situation, etc.

Can we take into account those external elements (in a Can we take into account those external elements (in a 
simple and inexpensive way?simple and inexpensive way? ))

Yes! Yes! Internet!Internet!
E.g.: E.g.: Linguistic summaries of own database + Linguistic summaries of own database + weather weather 

datadata
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We obtain, for instance:

Relations between group of products, time of sale, 
temperature, precipitation, and type of customers:

• Very few sales of software in hot days to individual 
customers

• About 1/2 of sales of accessories in rainy days on 
weekends by the end of the year

• About 1/3 of sales of computers in rainy days to 
individual customers

• …

Very useful!

Implementation! Cheap technology!
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AlsoAlso inin a a dynamicdynamic contextcontext

Project coordinated by the University of Aberdeen, UK, Project coordinated by the University of Aberdeen, UK, 
SumTimeSumTime , an EPSRC Funded Project for , an EPSRC Funded Project for Generating Generating 
Summaries of Time Series DataSummaries of Time Series Data
www.csd.abdn.ac.uk/research/sumtimewww.csd.abdn.ac.uk/research/sumtime/ / 

“Our goal is to develop technology for producing English “Our goal is to develop technology for producing English 
summary descriptions of a timesummary descriptions of a time--series data set. Currently series data set. Currently 
there are many there are many visualisationvisualisation tools for timetools for time--series data, but series data, but 
techniquestechniques forfor producing textual descriptionsproducing textual descriptions of timeof time--
series data are much less developed. Some systems series data are much less developed. Some systems 
havehave been developedbeen developed inin the naturalthe natural--language generation language generation 
(NLG) community for tasks such as producing weather (NLG) community for tasks such as producing weather 
reports from weather simulations, or summaries of stock reports from weather simulations, or summaries of stock 
market .market .uctuationsuctuations, but such systems have not used , but such systems have not used 
advanced timeadvanced time--series analysis techniques.” series analysis techniques.” 
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For example summaries related to wind direction and For example summaries related to wind direction and 
speed: speed: 

�� WSW (West of South West) at 10WSW (West of South West) at 10--15 knots increasing to 15 knots increasing to 
1717--22 knots early morning, then gradually easing to 922 knots early morning, then gradually easing to 9--14 14 
knots by midnight, knots by midnight, 

�� During this period, spikes simultaneously occur around During this period, spikes simultaneously occur around 
00:29, 00:54, 01:08, 01:21, and 02:11 (o’clock) in these 00:29, 00:54, 01:08, 01:21, and 02:11 (o’clock) in these 
channels. channels. 

�� Similar linguistic summaries have been obtained for time Similar linguistic summaries have been obtained for time 
series data concerning blood pressure, gas turbines, etc. series data concerning blood pressure, gas turbines, etc. 

But: no But: no accountaccount for for imprecisionimprecision!!
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AlsoAlso inin a a dynamicdynamic contextcontext

Project coordinated by the University of Aberdeen, Project coordinated by the University of Aberdeen, 
UK, UK, SumTimeSumTime , an EPSRC Funded Project for , an EPSRC Funded Project for 
Generating Summaries of Time Series DataGenerating Summaries of Time Series Data
www.csd.abdn.ac.uk/research/sumtimewww.csd.abdn.ac.uk/research/sumtime/ / 

“Our goal is to develop technology for producing “Our goal is to develop technology for producing 
English summary descriptions of a timeEnglish summary descriptions of a time--series series 
data set. Currently there are many data set. Currently there are many visualisationvisualisation
tools for timetools for time--series data, but techniquesseries data, but techniques forfor
producing textual descriptionsproducing textual descriptions of timeof time--series data series data 
are much less developed. Some systems haveare much less developed. Some systems have
been developedbeen developed inin the naturalthe natural--language language 
generation (NLG) community for tasks such as generation (NLG) community for tasks such as 
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OurOur worksworks::

Kacprzyk, Kacprzyk, WilbikWilbik and and ZadroznyZadrozny (2005(2005--2008):2008):

UseUse CWW, CWW, notablynotably Zadeh’sZadeh’s protoformsprotoforms,,

LingusiticLingusitic summariessummaries of time of time seriesseries relatedrelated to to thethe
performance of a mutual (investment) fund:performance of a mutual (investment) fund:

oo Most slowly decreasing trends are of a very low Most slowly decreasing trends are of a very low 
variability variability 

oo Almost all increasing trends are shortAlmost all increasing trends are short,…,…

ImplementationImplementation!!
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Conclusions:Conclusions:

We We wishedwished to show to show somesome approachapproacheses to to developdevelop modern modern 
human/social inspired, human/social inspired, humanhuman
centriccentric//centeredcentered//consistentconsistent/… system /… system basedbased paradigmparadigm
for for solvingsolving complexcomplex problemsproblems,,

EmphasisEmphasis was on:was on:

�� A A newnew viewview of of decisiondecision makingmaking as a not as a not exclusivelyexclusively
deliberativedeliberative and and greedygreedy typetype approachapproach, but , but combinedcombined
withwith emotionalemotional and and fairnessfairness elementselements,,

�� TheThe useuse of of thethe decisiondecision supportsupport system system paradigmparadigm,,
�� A A widewide useuse of natural of natural languagelanguage (i(in n thethe spiritspirit of of Zadeh’sZadeh’s

computingcomputing withwith wordswords), ), mainlymainly inin termsterms of NLG (natural of NLG (natural 
languagelanguage generationgeneration).).


