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Abstract

The KRAKEN toolsetis a comprehasive interfacefor
knowledge formationandacquisitionbasedon the Cyc
knowledge base.In particular the KRAKEN systemis
designedo allow subject-matteexpertsto make mean-
ingful additionsto anexisting knovledgebase without
the benefitof training in the areasof artificial intelli-
gencepntologydevelopment, or logical represetation.
Usersinteractwith KRAKEN via anatural-langugein-
terface, which translatesback and forth betweenEn-
glish andthe KB’s logical representatiofangua@. A
variety of specializedools areavailableto guideusers
throughthe processof creatingnew conceps, stating
factsaboutthoseconceptsandqueryingtheknowledge
base KRAKEN hasundegonetwo independentperfor
manceevaludions. In this paperwe describethe gen-
eral structureand several of the featuresof KRAKEN,
focussingon key aspectf its functiondity in light of
the specificknowledgeformationandacquisitionchal-
lengesthey areintendedto address.

Introduction

The goal of the KRAKEN effort is to develop a set of
tools to suppat knovledgebaseexparsion. In particdar,
the KRAKEN systemis designé to allow subjectmatter
expetts (SMEs) to make meanimgful additiors to the Cyc
knowledgebase without the benefitof trainingin theareas
of artificial intelligence,ontdogy developmeri andanalysis
(Gangmietal. 20Q1), or logical representatiotanglages.

To fulfill theserequrements KRAKEN reliesprindpally
on naturd langua@ with theuser Theinterfaces metaplor
is thatof acorversatiorbetweera subject-matteexpertand
anon-expet; bothuseordnary Englishpossiblycontairing
specializediocahilary. Conseqantly, two majorchallengs
facedthe project designes atthe outset:l s-I

e To male the users conversation with KRAKEN as
smoothas possible,which meantdevelopmentand en-
hancerentof every aspecbf Cyc-basedNL proassing;

¢ To drive the knowledgeformationprocessn sucha way
that usererteredknowledge would be at a high level of
logical andrepresentatioal quality.

Copyright (© 2002, American Associationfor Atrtificial Intelli-
gence(www.aaai.og). All rightsresered.

Theseconcthalleng is in effecta corsequencef work-
ing in alarge, compehensie knowledgebase usinga pow-
erfu logical langwagesuchasCycL. The magnitue of the
KB raisesnonttrivial issuesof navigation through the con-
ceptspacetraversalof thetaxoromic hierachies,andsoon.

It isworthemphasizig thatbothchallengsareindeeda-
miliar to experiencedontolagistsandknowvledgeenginers.
We chosenot to attemp to simplify the KE task by artifi-
cially restrictingtheknowledgebaseandexpressive capal-
ities of KRAKEN, but to take onthe very challendgng prob
lem of creatinga powerful “assistant”thatwould allow the
SME to work with all the resource madeavailableby Cyc
(Coha etal. 199).

This paperis organizedasfollows. First, we provide a
brief introduction to the Cyc Knowledge Base. Next, we
introducethe naturallanguageproessingcompamentsused
in KRAKEN. We thengive an overview of the KRAKEN
systemalongwith anin-depthlook at a few selectedools.
An exampge of auserdialoge with the systemis presented
Finally, we discussour resultsto date, and our plansfor
future refinenentsof the system. KRAKEN is beingbuilt
as part of DARPA’'s Rapid Knowledge Formaion (RKF)
praect (DARPA, 2000.

The Cyc Knowledge Base

TheCycKB is currently thelargestgenerbknowledgebase
in theworld, housingover two million handenteredulesin-
terrelatirg 100k+ conceps. Conceptaredendedin the KB
with Cyc corstantsithesemay beindividuals, intensiorally
definal collectiors, extensiorally definedcollectimns, rela-
tions that obtainbetweenterms,or functionswhich canbe
usedto refer to mary motre individuals without having to
reify atermfor each(e.g.“gander” is representedn the KB
by thenomatomicterm(MaleFnGoose). Currently theKB
hasknaowledgeof awide range of topics,from microbiology
to pop music, and hasan extensive knowledgeinfrastric-
ture,includingmultipletreatment®f causalityandtempaoal
andmodal reasoning Knowledgeis clusterednto context-
specificdomairs (or “microtheories”)with epistemicaccess
detemined by specialisedpredicats. Consegeantly, the
systemhasan ability to differentiatebetweenandaccom
mocdhatelogically conflicting bodes of knowvledge,including
hypothetich andcourterfactualcontexts.
Overthelastfifteenyears,our representatiasal language,



CycL, hasslowly evolved—asneeded-into a highly ex-
pressie one,compaableto higherorderlogic. The hurdle
of combiratorial explosionin infererceis overcomein two
ways:

1. By usingits partitioring of knowledge into contexts so
thatinferercesoccurwithin onesuchsmall subsebf the
overall KB; and

2. By having asetof special-pirposanferene moduesthat
recodqize commonly-occuring specialcasesandhandle
themefficiently.

The KRAKEN Natural L anguage Processing
System

A crucial designfeatureof the KRAKEN systemis its nat-
ural langwageinterface. Primarily, the NLI wasintendedto
allow usergo interactwith the systemusingsimpleEnglish
statement&nd queries. It wasrequiled to parsesentences
andquestionsandto generaté&nglishparaphasegor CycL
statements. Furthemore, the interface had to be capable
of immedately processingnew lexical information corre-
spondng to knowledgebeingenterel by a user For exam-
ple,if auserintroducedanew conept,suchasClostridium-
BotulinumToxin, into theknowledgebasethesystenshould
pronpt the userto supply naturallanguag terms(suchas
“botulinum toxin” or “botulism toxin”) that could refer to
thenew concep.

These design consideations, along with the need for
quick parsingandgeneation, led usto createa systemthat
combnes featuresof principled theorydriven appraches
aswell asmore practical lesstheoretichappra@achesWhile
we have, for examge, decicedagainsusinganHPSGparser
for this application we still recaynize the needfor utiliz-
ing detailedexical andsyntacticknowledge. TheKRAKEN
naturd langua@e processingystemconsistsof several sub-
compmnentsjncludng thelexicon,generéion systempars-
ing system,andtheiCycL (intermediateCyclL) repesenta-
tion language eachof whichis descriledbriefly below.

The lexicon (Burns and Davis 199) containssyntactic,
semantic,and pragnatic informationfor abou 27,0® En-
glish root words. Inflectionalmorphology is handed by a
separatecode commnent. Eachroat word is represented
asatermin the KB, with assertiongroviding information
abou theword’s partof speechsubcatgorizationpatterrs,
andsemanticsSemantiénformationin thelexiconinvolves
amappng betweerword sensesindcorrespondig KB con-
ceptsor formuae.

Thenatual languagegeneréion systenprodiwcesaword-
, phrase-,or sentence-hel parapraseof KB conceps,
rules, and quefes. The NLG systemrelies on informa-
tion contaired in the lexicon, andis driven by geneation
templatesstoredin the KB. Thesetemplatesare not solely
string-tased;they cortain linguistic datawhich allows, for
exampe, for correctgranmaticalagreemento begeneated.
TheNLG systemis capableof providing two levelsof para-
phrasedepernling on the demandsof the applicdion. One
type of generatd text is tersebut potentially ambigwus,
andthe otheris precisebut poterially wordy and stilted.
Throughthe KRAKEN DictionaryAssistanfTool, userscan

addgeneationtemplatesor new termsassoonasthey are
introducedinto theknowledge base.

Depthof parsingfrom naturdlanguageto CycL canrange
from very shallav (i.e. conceptmappirg) to deep(i.e. text
uncerstandig). For KRAKEN, deepinterpretationis are-
quirement. However, earlier generatios of parsingtools
developedby our team, including an HPSG-basegbarsey
proved muchtoo slow to be usedwith KRAKEN. In or-
derto balane demards of speedvs. depth,a hybrid top-
down/bottomup systemwas developed. This involves a
templde-matchingparserfor sentence-kel parses,alorg
with a chart parserand semantictemplatesfor key sub-
corstituents(nown phraseandverbphrases).

Our naturallangua@ understandingsystemparsesnput
stringsinto fully-f ormedsemantidormulas. Designcriteria
for the parsingsystemincluded thatit (1) be fast; (2) pro-
duce parsef adegatesemantidetail; (3) askthe userfor
clarificationonly in casesvherethe systemcould notitself
resole ambigtities; and(4) support parsinginto uncerspec-
ified formulas,andthenrely on someof theotherKRAKEN
tools, suchasthe Reformdator, to determinethe bestse-
matrtic translation.

The Text Processorcontrolsthe applicaion of the var
ious parsirg subcanporents, using a heuistic best-first
searchmechanisnthat hasinformation aboutthe individ-
ual parsersjncluding their apgicability to coarsesyntactic
categyoriesandcost. This informationis usedto perform a
syntaxdriven searcloverthe parsespaceapplying relevant
parses to the sub-comstituentsuntil all areresoled or until
the parsingoptiors have beenexhatsted. The parsersat the
dispasal of the Text Processoarethe Templateparsey the
Noun Compaund parseyandthe PhraseStructureparser

The Template parseris essentiallya string-maching
mectanismdriven by a setof templatescompiledinto an
efficient internalformat. Thesetemplatesljike thoseused
for geneation,employ a simpleformatsothatuserscanadd
templdesasthey areenterirg new knowledge into the sys-
tem. Thetemplateparseris relatively fast, but is of limited
flexibility. It takulatessemanticconstraintsduring a parse,
but does notattemptto verify them;thattaskis passedlorg
to thenext processindayer

The Noun Compound parserusesa setof semantidem-
platescombired with a geneic chart-@arsingapprachto
corstructrepresetationsfor nouncommunds suchas*“an-
thraxvaccinestockpile”. Unlike otherparsingcommnents,
it makes heary use of the Cyc ontolagy, and can there-
fore resohe mary ambigiitiesthatareimpossibleto hande
on a purely syntacticlevel (e.g. “Mozart symphamies” vs.
“Mozart expet”).

ThePhrasestructureparseitakesa similar bottomup ap-
proachto corstructingparses After competing a syntactic
parse,it usessemanticconstraintgleanedrom the KB to
perform prunirg andto build the semanticrepresentation.
Specializedsub-pasersareusedto parsenounphrasesand
velb phrases;resultingconstituentparsesare combired to
producea completesemantidranslation.

In order for parsingto be successfuin the curren appli-
cation somedecisionsabou semanticmeanimy neededo
be deferredduiing parsing In particulay radicallyvagte or



undespecifiedwordssuchas*is” or “contains”,which can
mapontomary distinctrelatiorsin theKB, introduceambi-
guitieswhicharenothardledwell by producingall possible
interpretationsin parallel. To dealwith suchcasesstrings
areparsednto anintermedie CycL (iCycL) layerthatcon-
flatesrelevantambiglities into a singleparse py usingvery
geneal predicatesuchasis-Undespecified.Anotherlevel

of processingeformulatesiCycL represetationsinto final,

more specific CycL represetations, often with the users

help.

In addition to handing undespecification,the iCycL
layeris alsowell-suitedfor othertypesof semantiqroaess-
ing, suchas interpretation of quarification and negatim,
andtype-shiftirg. Theinterpretation of quariifiers, for ex-
ample,consistsn atransfomationfrom iCycL expressios
into CycL logical forms performed by a dedicated‘refor-
mulatioi compnent. Although CycL representationsare
moddled on first-orderlogic, thelanguag itself allows the
definitionof higherorderconstantsWe exploit this capabil-
ity to representawide rangeof NL quantifies (most,many
few, no, etc.) formdly as genealized quatriifiers, i.e., as
highe-orderrelationsbetweercollections.

Overview of KRAKEN

The KRAKEN systemconsistsof anintegratedsetof tools
for addingto the Cyc KB, accessestia anHTML interface.
Thetoolsalreadydeplo/edinclude:

o Creatorsselectorsandmodfiers for all of the cateyories
distinguisted by the Cyc system(corcepts, statements
and rules, predcates) and the cateyories identified by
analysisof theKE process(scenaios andqueies).

¢ Toolsfor determiiing the quality and consisteng of the
statementsnadeto theknowledgebasej.e. checlersfor
contraliction andredurdang, precisionmanipuatorsfor
improving generalityor specificity andtools for provid-
ing feedbackon the qudity of the KE dore in termsof
rule andquey critiquers.

e Tools that leveragye existing knowledge to elicit new
knowledge,suchasthe ConceptDifferertiator, the Anal-
ogy Develogper, and,for ensuringbreadththe SalientDe-
scriptor

e Lexifiers, such as the Dictionarly Assistant,that allow
userdo entematurdlangua@wordsandphrasedor con-
ceptsthey aredescribimy.

TheUIA: the User Interfaceto KRAKEN

The UserlInteractionAgendh (UIA) interfaceis a message-
basedHTML systemthat usesthe HTML REFRESHca-
pabilities of the browserto simulatereal-timeupdatirg. It
consistof four areasontheusers screen:

1. A meru of toolsthatis organizedaccordimy to therecom-
menakd stepsof the KE process(i.e. browsing whatis
there,creatingwhatis missing,testingit via rules,final-
izing theinformation,anddehugging).

2. A type-in box that sendsthe enteed text or query to
KRAKEN'’s NL processingsystem,to interpret the text

aseitheracommand for anaction,aquestiorto berunas
aquer, or asentenceo be parsedasa new statemenbf
fact.

3. Aninteractio centerpanethatis usedastherender space
for thecurrenly active tool. Most of theuserandsystem
interation takes placehere,from the selectionof initial
topics,to clarificationdialogwesin which KRAKEN asks
theuserto selectamory possiblenterpetationsof anam-
biguousutterance

4. An agen@d summay pane wherethe essentialstepsto
conpleting aninteractionaredisplayed Thesestepsare
color-codedto indicatewhetherthe actionin questionis
currently possibleor is blocked.

Specialized KRAKEN Knowledge Entry Tools

Theproces®f enterirg or modifying knovledgein Cyctyp-
ically consistf severalsteps:

1. Creatingbasicconceps: types(collectiors), individuals,
etc.

2. Classifyingconceps at the apprgriate level of geneal-
ity, by placingthemin proper taxoromic relatiorshipsto
existing conceps.

3. Identifying relatiors andslotsapplicalte to the new con-
cepts.

4. Formulating rules establishingthe prope use (and thus
expressinghemeaning of suchconceptsn reasonig.

Normally thesetasksare perfomedby knowvledgeengi-
nees andontolaggists. Theintendeduserof KRAKEN, how-
ever, is untrainedn theseareas.For this reasonKRAKEN
includes a seriesof tools andassistantslesignedo ensure
the quality of the knowledgeacquirel. Thesetools oper
ate essentiallyby eliciting new knowledgefrom the user
or queryng theuseraboutoptioral addtions (automéically
gererated}o the KB.

Givenspacdimitations,we candescribehereonly a few
amag thetoolsthatarecurrerly implemented:

Precision Suggestor

Whenerer anew concet is createdjt mustfind its placein
thetaxonanic structue of theexisting KB. Consideringhe
sizeof the Cyc ontologcal hierarchy, thisis of coursemud
more easilysaidthandore.

The PrecisionSuggstor helpsthe userplace nev con-
ceptsat the appopriatelevel of geneality/specificityin the
ontdogy. After the userhasentereda concep andformu
latedabasicor “initial” factabou it (e.g.,RudyGiuliani is a
personor Botulinis a kind of toxin), the Suggestoidentifies
asuitablenumkber of possiblegeneréizationsandspecializa-
tionsthatmightbesuggstedor theconcepenteredlt then
queiesthe userwhetherary of the suggestioawould lead
to amoreaccuatestatementhantheoneoriginally entered
Thesesuggestiosareheuistically deteminedfrom thecur
rentstateof the KB. The selectioncanbetunedby Cycomp
ontdogistsusingspecific'KE facilitation” flagsin the KB.



Salient Descriptor

A morecomple taskis to ensureboth breadthand depth
of knawledgerepresentatio. Thisrequiranentmight be ex-
pressedyy the question oncea corceptis added,whatis
theminimal setof featureqproperties facts,rules,...) that
shouldbe specifiedaboutit?

Put in different terms, a robust (sufficiently broad and
deep)representatio shouldinclude the salient featuresof
theconept. Theprodem of courses thatsaliences heavily
contet-depernlent. The SalientDescriptoris the KRAKEN
commnentthatqueiesthe userwith suggestios aboutad-
ditional knowledge; it identifiessuchknowledgeas salient
on the basisof special“facilitatior’ rulesin the KB. One
suchrule, for instance might bethatif X is a type of bio-
logical organ, thenit makessenseo specifythe biologicd
function of X; or thatif X is a particulareatingevent, it
males senseto specify what food was corsumedin it, or
who (whatanimd) took partin it, andsoon.

On this basis,KRAKEN can quey the userwith addi-
tional clausesandfactsthatare prima facie salientwith re-
spectto the conceji(s) the userhasentered Note, further
more,thatrulessuchastheonesabore arequitegeneal, be-
causehey really derive from concepual analysis.Oneside
benefitof Cyc is thatit containsthe accumiatedresultsof
yearsof ontdogical analysisof ordinay conceps. In effect,
the SalientDescriptodeveragesthis accunulatedpatrimory
in orderto foster betterknawledgeformation practiceson
thepartof subject-natterexperts.

Process Descriptor

Therepresetationof processeascompleesof everts with

multiple participans playing various rolesreceves special
focusin mary domans of knowledgerepresetation. It has
figured prominently in the microdology and biochemistry
domans in which KRAKEN hasbeentestedby SMEs. On

theothe hand therepesentatiof processeasreified“ob-

jects”in anontdogy is acompgex task,geneally presupps-

ing a certaindegree of logical sophisticatio on the part of

the knowledgeenterer(consicr, for instancethe problens

of constrainiig and preservig the identity of participars

throughou theunfdding of acomples event,well described
in (Aitken200La)).

Cyc hasa very rich vocalulary for describimg processes
ascompex everts or “scripts’ A scriptis anevent corsti-
tutedby a temporallyorderedsequene of sube&ents. Both
scriptsandtheir individual sube&vents are relatedto things
andindividuals playing somerole in them (agent,patient,
etc.) by “actor slots” Additional relationsspecifythe tem-
poral ordering of subeentsin a script. Furthemore, the
expressve power of CycL is usedby castingmuch of the
relevart vocalulary at the type level. Thus, insteadof as-
sertingthat an individual evert of type Paying follows an
individual event of type OrderingFoad in a typicalinstance
of thescriptGoingOuToEat (at leastin the context of Unit-
edStaesSocialLifeMtby a comgex rule, we canstatesuc-
cinctly

(startsAfterEdOfInScipt Paying OrdeingFoad).

Thetype-level descriptim, however, requresthatspecific
corstraintsbe addedaboutthe identity of the participants:
it's easyto assert,in type-level vocahulary, that the agent
in the Payingsubevert type,andthe agentin Ordering-ood
is also a person but lessobvious how to expressthat the
sameagen is involvedin boththe payirg andthe ordering
event (in thisexanple,actually theprecisecorstraintis even
more compex thanthis: mosttimestherearemary agents
orderingfood in a particdar restauranvisit, but not all of
themneedbethepayers)In ary casejt seemslearthatthe
KRAKEN userwould needto be guidedthroudh the proper
steps.

The guidanceis provided by a separatgrocessdescrip
tion tool. It allows the userto constructthe descriptionof
a process, specifyirg the participantsby roles (at the type
level, we indicatewhat is true of an entire classof com-
plex or simple events), constraiing their identity through
themainprocessandits subeents,andarticulatingthetem-
poral structue of theprocess,namelyits subarents(by type)
andtheir relative orderirg within the mainprocess.

Examples of Interactionswith KRAKEN

Theuserbegins aninteractionwith KRAKEN by providing

his nameto the system,and selectinga topic to corverse
abaut. Supposédhata userwantsto teachthe systemabaut
a new disease.The userhasmultiple meansfor determin

ing whethera conceptis alrea¢y known to Cyc. For one,
he canusethe ConceptBrowserto navigate the ontology.

For another he cantype a questionsuchas “What do you

know aboutEndenic Relapsing-ever?” into theinteractian

box Having deternined that Cyc doesnot yet know any-

thingabou this diseasehetypesinto theinteractionbox:

EndemicRelapingFeve is aninfectiousdisease

KRAKEN parsegheinput sentencebut does notrecog
nizethenameof thenew diseaseThus,only a partial CycL
representatiorcan be createdat this point. KRAKEN re-
spords:

| donotknowv whatEndemicRelapsing Fever meansn
this context.

[Descrile now] [SearchKB] [Describe later] [Con-
tinue] [Forgetit]

The userselectsthe [Describenow] button. KRAKEN
asksthe userwhat “Endemic RelapsingFever’ is a more
specifickind of, and the userrespamds with “infection”.
KRAKEN alsosuppliesa box in which the usercanenter
a conceptsimilar to Endenic RelapsingFever, but which
is alrea¢ known to Cyc. The useroptsto do so, enterirg
“Rocky Mountain Spottedrever’ asa similar concep.

Sincethe Noun Phraseparserfinds two poterially rele-
vart meaning for “infection”, KRAKEN asksfor clarifica-
tion of its meanimy: whetherit refersto anailment,or to the
processof cortaminatingsomethig. The userselectsthe
firstinterpretatio.

The PrecisionSuggestortool is then automaticallyin-
voked, to ensurghatthe new knowledgeis presentedt the
appopriatelevel of specificity KRAKEN asks:



In thesentence

Endemidrelapsing-everis a kind of infection
couldyou replace the phraseinfectionwith ary of the
following?

bacterialinfection

viral infection

feverinfection

fungal infection

parasiticinfection

inhalatioral infection

[..]

The user knowing that Endemic RelapsingFever is a
febrile illnessthat is causedby a bacteriun, selects‘bac-
terialinfection” and“fever infection”.

Having beensuppliedwith abasicdefinitionof “Endemic
Relapsing~ever”, KRAKEN canfully parseheusersorig-
inal statemeninto a CycL formua. KRAKEN now invokes
the Analogy Develgpertool. Thistool selectgelevart state-
mentsaboutRocky Mountain Spotted-ever, whichtheuser
claimedwassimilarto Endenic Relapsing-ever, andallows
the userto modfy thosestatementso fit the concet heis
describig. KRAKEN scansthe KB for factsaboutRocky
Mourtain SpottedFever. For eachrelevart CycL assertion,
anEnglishparaplhaseis geneated. Thesesentencearethen
presentedo theuser:

Which of the following things | know abou the dis-
easeRocky Mountain SpottedFever are also true of
Endenic Relapsing-ever?

Only R.ricketsii causescasesof EndemicRelapsing
Fever

People typicdly acqure Endemic Relapsing Fever
throwgh biting by atick

Therisk of mortality for peopleafflicted with Endemic
Relapsing-everis 0.2

Theincubatia periodfor EndemicRelapsing-everin
peope is usuallybetweer8 and14 days

Thereis norisk of Endenic Relapsing-ever spreathg
directly from pe@le to peope

The usereditsthefirst statemento referto Borellia recur
rentis,thebacteriunthatcauseshefever. Thesecondstate-
mentis true asis; Endemic Relapsing-ever is indeedtick-
borre. The userdoesnot know whatthe mortality rateand
incukation periads for this infection are,so he doesnot se-
lect the next two statements.Finally, the last statements
corred¢ asis. Theuserthensubmitsthis editedpageof as-
sertionsfor processing.
KRAKEN asksfor moreinformation:

Yes/NoQuestion
Is thefollowing sentencerue?
EndemidRelapsingever hasdistinctstages.

Theuserselects'Y es”. TheSalientDescriptortool is then
activated, pronpting the userto give morefactsabou the
new diseaselt states:

Hereis oneway in whichyou areencairagedo refine
Endenic Relapsing-ever:

Pleaseentersomethingo fill in theblank)in thesen-
tence

EndemicRelaging Fever primarily afflicts

with somethiig thatis a kind of organismpart.

The userenters“nervous system”. Another questionis
thenposedby KRAKEN:

Yes/NoQuestion

Is thefollowing sentencérue?
Thedifferentstagesof an instantigion of EndemicRe-
lapsingFever do notinvolvedifferentbacteria.

The userselectsYes, sinceonly B. recurentisis impli-
catedin this diseaseThe SalientDecripta thenprompts:

Pleaseentersomethingo fill in theblank@)in thesen-
tence

In EndemicRelagsing Fever, fever is likely to havea
onsetrate

with somethirg thatis arateof chargeattribute.

Exanples:
gradial
mockrate
sudaeen

The user selects“sudderi. KRAKEN processesthis
chdce, andthe initial teachingsessiorregarding Endenic
Relapsindg-ever comego anend.At this point, theusercan
askKRAKEN to summaize whatit haslearned by typing
“What do you know abou Endenic Relapsing-ever? into
theinteractionbox KRAKEN collectsits new knowledge
abaut thediseaseandgeneatesEnglishparaphrases:

Heres evenything I've been told about Endeamic
Relapsindever:

[+] EndemicRelapsing-everis atypeof infection

[+] EndemicRelapsing-everis aninfectiousdisease.
[+] EndemicRelapsing-ever hasdistinctstages.

[+] A caseof Endenic RelapsingFever is a kind of
feverinfection.

[+] A caseof Endenic RelapsingFever is a kind of
bacteral infection

[+] Only B. recurentis causescasesof Endemic
Relapsind~ever.

[+] Ticksareaninfectionvectorof EncemicRelapsing
Fever.

[+] EndemicRelapsingFever is similar to the disease
Rocky Mountain Spotted-ever.

[+] EndemicRelapsind-ever primarily afflicts nenous
systems.

[+] Thedifferentstagesf aninstantiationof Endemic
Relapsing~ever do notinvolve differentbactera.

[+] In Endenic Relapsingever, feveris likely to have
asudderonsetrate.

[+] Peopletypically acquie Encemic Relapsingrever
throughbiting by atick.

[+] Thereis no risk of Endemic RelapsingFever
spreathg directly from pe@le to peope.



KRAKEN's perfamancewasevaluatedin the Summeiof
2001in anindependen expeiment(Chaudi etal. 2003. A
teamof SMEsunfamiliar with Cyc usedthe systemmto enter
new knowledgein thedomain of cell biology. Thesystems
resposeswereratedon a 0-3 point scalein termsof cor
rectnessquality of representationand quality of explana-
tion. KRAKEN's averagescorein the cell biology domain
was 1.91 (with scoresashigh as2.54 on somesectionsof
the expeliment). Theseresults,especiallysincethey were
producedwith a very early versionof the system,are en-
courajing.

Froma qualitative standpont, the KB segmens produced
by the SMEsusingKRAKEN warrantedpositive marksin
mary areasIn somerespectsthe KRAKEN productscom-
paredfavorally to standardoracticeby Cycorpknowledge
engireers,especiallyconsicringthe SMEs’ lack of experi-
encein the field. Assertionswere generly introdwced at
the proper level of geneality and specificity; logical and
concepual sounchessseemedyererally respectedOverall,
theseseento have beenthe mostsuccessfuaspects:

e Taxonanic relations: by andlarge, concéts are defined
attheright level of gererality andthe relationsof gener
alizationandspecializatiorbetweercollectionsarewell-
choserandinformative.

e Articulation of everts and processesn subeents, and
specificationof participantsrolesin same(usersseemed
quite capableof navigating Cyc's vast stock of role-
represeting slotrelatiors).

o Ability to insert“exceptio” statementge.g.: not every
transcriptio hasa nucleolytic prodreadirg assubeert),
by using“natural” assertionsnvolving ordnary quantifi-
cation.

Aspectsthatseemesssuccessfullydeveloped:

¢ Guidingtheuserthrough statingthetemporalorderirg of
suberentsin comple everts (i.e., “scripts”).

o Useof compex predicatesgspeciallyto describesimilar-
ities and differencesbetweenconceps and entities; and
creationof new predicaes.

We believe that developmentsboth in KRAKEN design
andfurtherengireeringof theontdogy shouldsoonimprove
perfamancen theseprodem areas.

The KRAKEN systemunderwent anotler perfamance
evaluatian in January2002 Metrics wereagaincalculated
by having actualSMEs, untrairedin Cyc andCycL, inter
actwith thesystem.Theresultsof userexperimentssuchas
thesedrive mary of our decisiongegaiding futureenhaie-
mentsto the system.

In the coming montts, alongwith improvemeitts to tools
like the ProcesdDescriptorand Analogy Developer, larger
and more ambitiots versiors of the User Modeller will be
designedWe wouldlike to be ableto usecontext to realize
whenatermcanbeusedprofitablyin conversationto deter
minesalieng of atermdescriptiorgiventhe context, andto
organizesomeof theanswerseturredby the system.

The bigger issuesin the baclgrourd remain challery-
ing. In order to achieve optimal performarcein UserMod-

elling, theKRAKEN systemwould have to introduceanab-
stractionlayer betweeritself andthe SME, just asa docta
takesthe laymarnis descriptio of anillnessandtranslatest
opajuelyinto thescientificmedicaldescriptiorwithoutever
corfronting the patientwith the medica termirology. Much
ontdogical engireeringresearchandwork will have to be
dore to reachthis long-tem god, but therearesomegains
which canbemadein the shorterterm.

A nunber of refinenentsto the NL systemare planne
for the coming montts. For generatia, the systemwill
move from a focus on geneating isolated sentencesand
questionsto rencering multi-serience-leel text. We will
be incorpaating indexicas, pronouns,and otherintersen
tentialanaplorsin order to createnatual-soundhg interac-
tions. Futurework onthe parses will emplasizeincreasiigy
theirspeedandonextendng coverageto includemorecom-
plex structurs, suchasadjectival andadwerbial phrases.
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