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BACKGROUND OF THE INVENTION
The present invention relates to the field of information extraction and
20  storage and more specifically to techniques for managing a distributed information

acquisition and information storage process.

There has been and will continue to be an explosion in the volume and
complexity of information available to information consumers. However, due to the
magnitude of disparate information available in the public domain, information

25  consumers are typically able to access, comprehend, and meaningfully use only a very
small percentage of the available information. This is primarily because the information
is typically buried in articles which may be contained in magazines, journals, papers,
newspapers, books, notebooks, etc. or is stored in digital format in information stores
such as databases, digital libraries, etc. Unless otherwise stated, the term “article” as used

30  in this application should be construed to include any transcribed or printed information,

or information available in digital format, or combinations or portions thereof. The

information in an article may include text, graphics, charts, audio information, video

1
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types of information in various formats. An article nmay be published or
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and unstructured format used to store the information. To evaluate results of large-scale

experiments, researchers rely heavily on published research literature to identify the key
20  information that is critical for them to make informed decisions. The vast number of
articles, the unstructured format of the information, and the inability of the researchers to
query on specific experimental results dictates that the review of the literature may take
several days, weeks, or even more of a researcher’s time. In addition to being very time
intensive, the accumulation of knowledge by the researcher is not easily transferable to
25  other researchers because it is not in an easily accessible format.
Based on the above, there is a need for techniques which can extract
information from the various sources and store it in a format which can be easily accessed
or queried by an information consumer. It is also desirable that the techniques be flexible

enough to keep pace with the proliferation of information. Further, it is also desirable



that the techni ques be adaptable to extract and store information rel ated
to various donains and fields. SUMVARY OF THE I NVENTI ON 5 The present

i nvent i orwoiosouwsses t echni ques for extracting infornati onPCrarsn2/asepd ural ity
of articles and for storing the extracted information in an information
store. According to an enbodi nent, the present invention identifies a
plurality of articles from which information is to be extracted. The
present invention also identifies a plurality of information extractors
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provided for storing information related to the plurality of articles and
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extraction. If the error count is equal to or bel ow
15  isthen stored in the information store.

, According to an embodiment of the present invention, the information
store is a knowledge base which is configured to store the extracted information
according to an ontology. In this embodiment, information may be extracted from
articles using a fact-based model.

20 According to another embodiment, the present invention enables quality
control processing to be performed on the information extracted by the information
extractor before the extracted information is stored in the information store. According to
this embodiment, the present invention enables a content reviewer to review the extracted
information received from the information extractor. The present invention may receive

25 information from the content reviewer identifying errors associated with the extracted
information.

According to an embodiment, the present invention determines, from the
information received from the content reviewer, an error count indicating number of
errors in the extracted information received from the information extractor. If the error

30 count is above a threshold error count level, the article may be reassigned to the



the threshold error level, the present invention nmay provide services
enabling the content reviewer to change the extracted information received
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anot her enbodi nent, the present invention cal cul ates the conpensation due
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information. In this embodiment, the present invention may allow a reviewer to review

the extracted information and new concepts introduced by the extracted information and
to provide information identifying changes, if any, to be made to the information model.
According to a specific embodiment, the information provided by the reviewer may then
be reviewed by a second reviewer. After the second reviewer has approved of the
20  changes, the information model may be changed. In a specific embodiment, the
information store is a knowledge base which is configured to store the extracted
information according to an ontology. The present invention provides services enabling
ontologists to review new concepts and to make changes to the ontology to accommodate
the new concepts. Other information models may also be used in conjunction with the
25  present invention.
Further understanding of the nature and advantages of the present
invention may be realized by reference to the remaining portions of the specification and

the attached drawings.



Fig. 2 is a sinplified block diagramof a conputer systemwhich may 5

i ncor porate an enbodi nent of the present invention; Fig. 3 is a sinplified
f | onchar twelwemiasg2 pr ocessi ng performed by an enbodi nent @CTiUse2/pioeE ent
invention to facilitate information extraction and storage; Fig. 4 is a
sinplified flowhart show ng processing performed by an enbodi nent of the
present invention for identifying information extractors; 10 Fig. 5is a
sinplified flowhart showi ng quality control processing performed by an
enbodi ment of the present invention; Fig. 6 is a sinplified flowhart

showi ng processing perforned by an enbodi nent of the present invention for
cal cul ati ng the conpensat i BRIKRUBESCRAPTIONOH THEIRDRABINGKtor; 15 Fig. 7

depicts an exenplary b page.whjch e displayed to the inforngtion
extractor; Fig. 8 is gﬁ%'i]fﬂﬁlg‘isfrflmgﬁffdltgﬂﬁ%ﬁgﬁgr \ ‘ﬁﬂnB\‘fSéég@PW@rB@Y"P med by
an enbodi ”%ﬁc%a&ﬂ?co&{o@ét@% ehilBSGi%énPBf‘tfh@g)rés@M'iﬁWn‘ﬁ%n”eW concepts or ternms

and making changes to the ontology to acconmodate the’ new concepts or
terns; and 20 Figs. 9AiSQ idepimplifietfdockedipgramnfi acdommyerisgstemoriach may a
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distributed manner and Tor storing the extracted information or "know edge
in a struct gmbadineentaf thetpresaniciaveriionde éastlgield informafiasy ¢xdractign andf storage;i on

consuners. Techni ques are, di SCUSS Qr nagi ng the process of

information extracti oﬁ%‘n‘ldlsgtsgpﬁlbtze% é?‘?jc.hg% sﬁgw rﬂ%ﬁsgmg Bar?%l?rbeglg’ycﬁnagr am of
a di stri but eghbotidngt bethePeésent ikvdliontToidenteyingiaRiRaiet extaltoeggbodi ment  of

t he present invention. 30 Conputer network 10 includes a nunber of conputer

systens142, 14-1, 14- Figarig appoplifiesl fiqyderichosing ey ssorbpesssingoupl ed to
a comuni Ca;o%:ﬁﬂrrlqee&w&gerﬁ@o&f{ngnt:qfﬁb§ﬁ%%éng?(nv%ﬁtti&gmmn' cation |inks 18. The

conput er systens 1 nclude a plur I'ent Conputer systens 14-1, 14-2,
and 14-3, and a servdig.aoispuimplifedsilemhhz. sheivirgirossgsing perfdrnedyhy amal | y

request infornatjon frogma server, conputer system which perforns
processi ng ieﬁl%gé’é%%t PrERBL By erion f?’éif&‘é‘é‘%"m&ﬁiie compensation due to an

information extractor;
15 Fig. 7 depicts an exemplary web page which may be displayed to the
information extractor;

Fig. 8 is a simplified flowchart showing processing performed by an
embodiment of the present invention for reviewing new concepts or terms and making
changes to the ontology to accommodate the new concepts or terms; and

20 Figs. 9A-9C depict information which may be stored in a database

according to an embodiment of the present invention.

DESCRIPTION OF THE SPECIFIC EMBODIMENTS
The present invention provides techniques for extracting information or
25  knowledge from a plurality of articles in a distributed manner and for storing the
extracted information or knowledge in a structured format which can be accessed or
queried by information consumers. Techniques are discussed for managing the process of
information extraction and storage. Fig. 1 is a simplified block diagram of a distributed
computer network 10 which may incorporate an embodiment of the present invention.

30  Computer network 10 includes a number of computer systems 12, 14-1, 14-2, and 14-3



5 provides the requested information to the client systens. For this
reason, servers typically have nore conputing and storage capacity than
client sywDea®428HOwever, a particul ar conputer system napCaaiSonsisho as a
client or a server depending on whether the conputer systemis requesting
or providing information. Comruni cati on network 16 provi des a nechani sm for
allowi ng the 10 various conponents of distributed network 10 to comuni cate
and exchange information wth each other. Conmunication network 16 may
itself be conprised of many interconnected conmputer systens and

comuni cation |inks. Communication |links 18 nmay be hardwire |inks, optical
| i nks, sat ekbupled wra ainennivationl ressorkdinuia  patrality ©f cbmkainicatio Bnlpy o dfiat | on
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Di stributed conputer network 10 depicted in Fig. Is merely t1llustrative
of an enboskrverrommiiesspeieay vhightpefopmegreonessingur ntspomsedn thaodiest request and t
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storing it orna In ‘onsuners to query 25 or

access the informti oCombhnitaiofmesairk 6 py\dt&d machausatfor AlléwWing the
applicatjon may refer to a single server systemas depicted in Fig. 1, or
may ref &) t ¥aaoHs compepes ebdisiEibuted pebyark 10ita compunicgtadnd pxehasgainfompation

network 10. wAfcary bf?lgll. Y%oﬁﬂlg:ﬁfc-h@&?n&&oh{afé(ﬁlag ?tgél? Bé@&nﬁ%ﬁeg&?&oaﬂ esent

invention may be distributed to one or nore servers co

conmmuni cat i oriemetneotel chfipuike systahhand @namsipeatiohi Iimkenodinmmri¢atioh hiaks €8 ver s
may be 6 WD 03/042872 PCT/ US02/ 35650 isolated behind firewalls for
security puPii¥dE aﬁfﬁﬂr PRica ]i"g??= f?é‘?l\lsf‘&?é?{ ofhira vasless cammypicatiensdifksded and
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extracted information may be stored in an information store 15 coupled to
server 12. Whilesniont embadiment, sommamigayiohactvadla i lithe Internkth awbthege base,

file server emBBdi%lrylts%cpn%rrnu}li%gt‘laonorietwork 16 may be any suitable computer network.
Distributed computer network 10 depicted in Fig. 1 is merely illustrative of an
embodiment incorporating the present invention and does not limit the scope of the
invention as recited in the claims. One of ordinary skill in the art would recognize other
20  variations, modifications, and alternatives. For example, more than one server system 12
may be coupled to communication network 16.

According to the teachings of the present invention, server system 12 is
responsible for receiving information extracted from the various articles, for processing
the information, and storing it in a format which allows information consumers to query

25 or access the information. The term “server system” as used in this application may refer
to a single server system as depicted in Fig. 1, or may refer to one or more server systems
distributed within computer network 10. Accordingly, functions or tasks performed by
the present invention may be distributed to one or more servers coupled to

communication network 16. According to a specific embodiment, the servers may be



storage nechanism The term"information store"” as used in this application
may refer to a single information store or to a plurality of information
stores diwOrBlurserl within conputer network 10. For exanplPel/usnt/ai6amt i on
store 15 may be locally coupled to server 12 or nmay be distributed across
di stributed conmputer network 10 and accessed by 10 server 12 via

communi cation network 16. In a specific enbodi nent of the present

invention, information store 15 is a know edge base configured to store

i nformation according to an ontology. An ontology is a know edge
representation of the real world or sone portion of the real world. An
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ensure the : : Ve . » X i ion, enabling
users to ch‘g{ﬁéfé’gﬁﬂﬁﬁg’égfg?‘gﬁﬁﬁdyi htg§¥lglghq? n‘?féltrc{lrg?pltrg%?{ ﬁlfsléa %rﬁ?frll SO(lprnf ormati on
i n i nf orSrat ¢lemests Jfckasdds;’ wrikh jeprebanrt mgigupodithingt timt thave sindta pragertipss ‘Glots'he

Functi one. pebielHEEe ISR IoDE T beByet D hinis, Beae i uupBar b etaled
information about the slots, “relations” which represent detailed relationships between the
aforementioned things, and other information. Relations may include but are not limited
to taxonomic relationships and partonomic relationships. An ontology may comprise a

20  plurality of branches based on these relationships.

Server system 12 may be configured to perform a plurality of functions
according to the teachings of the present invention. These functions are typically
performed by software code modules executing on server system 12. The functions may
also be performed by hardware modules coupled to server system 12, or by a combination

25  of software and hardware modules. Functions performed by server 12 include facilitating
identification of articles from which information is to be extracted, determining
information extractors who will be responsible for extracting the information from the
articles, certifying the information extractors in techniques of information extraction,
assigning articles to the information extractors for information extraction, receiving

30  information extracted by the information extractors from the articles, facilitating



As shown in Fig. 1, a database 13 may be coupled to server 12. Database 13
may be used to store information associated with processing perforned by

t he presew0D o3iomsenti on for extracting information from thecarusowssse The
information stored in database 13 may al so be used to keep track of the
various steps of the information extraction and 10 storage process. For
exanpl e, the status or progress of any particular step of the information
acqui sition process can be ascertained fromthe information stored in

dat abase 13. Additionally, information related to the various users of the
present invention, and the status of the extracted information as it

progr esses péarfamghcd dibquatiocastrohagtiviticsao brsusd theedrecineldtan as@irdey. of the user s

may al so be classi.fied i.nto various groups, . 15 rol es and perni ssions
may be assi ﬁ’ﬁéaﬁte_fidn Ay cea lé’géﬁe’%ﬁgo Pﬁ%‘gﬁ Fl?iﬁﬁgg‘{]g%ﬁ’i?r&g %ﬁéﬁf‘o’%@@
bel ong. I nf &bﬂﬁé irﬁﬁm’iaﬁioﬂtﬂ%%ﬁnéﬁﬁ s%r@‘f?,salﬁa%éﬂ’ofl{ﬁﬁ% AR FREAThS 8dcBRfing to

associ ated wt the groups nay al so be sto at abase 13. The term
"dat abase 18it tewhingedf the pirésest iapgitionaDatailsralatadad dlre vavioas finctjdms peatirmbads e

or to ﬁrﬁ)g%}gla%r%%ég&edaf%%gag%g ipih%but ed within conputer network 10. For

20 exa Upbled to server 12 or may be

distributed across CQARRHbWA INEIP! Kdakhbad8 13 A BeTBEIBY tERIVR2 1 Da¥dtase
comuni cation network 16. Database 13 may be a rel ati onal database, an

obj ect - r el a3} owilbeawedivastere infarmafjancassoairtedwith prerssaigpeformeld by ihepigsenvase,
aflat file, or..any other. way. of .storing inf.or jon. |t. shoul

Soparent 1 e S Ep B Rt R e AR n Pt AR isbase 15
as 25 two sepafagtatsotietistd GSkeep fradk SPERiviati SuLHBRAMBNInf&natibe epER%6A nd
invention, information store 15 and database 13 nay be conbined into a

si ngl e 1thf oftatage Brpcessorkor srampleathy status@ripsegressyof payrpartigulapstep el heed t o

interact w ver. i ; ised by
i nformati on%&?ﬁléﬁgfiﬁflggﬁhﬁoﬁiégﬁ n ?Fr‘f‘% I gﬁ{égx ra%{%g@fo%?om Stt%gdglfti cl es.
Client syst dmsbakd 1nAdditbmaly infoemiatiyn tededstotthe agidug ubers D€ tepeessnt

i nformation, extractors. Once user has peen appoj nt ed/ desjgnated as an
i nf or mat | onmvsnw’e@é@wfms egﬁazi%eg)@m%%? ?%%prrg,resméh%é‘g theeRroease
client systgpy biotR sRRbd ifdRdase 1) TR hictd 584 hRY baRAsdifs] intdyarffiks gi’d!.\;p's?s
related to the infornmation extraction process which may be offered b

server 13ysamhrold. andipesnissispsnayrbe asbigned tathemstis baselcon the geoups & phich tha
quality contral revi ew aclti vities.provided g’ﬁR’Vﬁh

d Jnf ti del
modul es exetis B (okriafion e o Be skoups and Solps and perinisFions g
di agram of @ik RHGFRhDS NsEBERYEAln Axiabae 130

The term “database 13” as used in this application may refer to a single
database or to a plurality of databases distributed within computer network 10. For
20  example, database 13 be locally coupled to server 12 or may be distributed across
computer network 10 and accessed by server 12 via communication network 16.
Database 13 may be a relational database, an object-relational database, an object-
oriented database, a knowledge base, a flat file, or any other way of storing information.
It should be apparent that although Fig. 1 depicts information store 15 and database 13 as
25  two separate entities, in a specific embodiment of the present invention, information store
15 and database 13 may be combined into a single information store or database.
Client systems 14 may be used to interact with server 12. For example,
client systems 14 may be used by information extractors to input information extracted
from the articles. Client systems 14 may also be used by users to apply to become

30 information extractors. Once a user has been appointed/designated as an information



according to an enbodi nent of the present invention. Conputer system 20
typically includes at | east one processor 24, which comuni cates with a
nunber ofwpesiopdser al devices via bus subsystem 22. These Ppa&rispizvead
devices typically include a storage subsystem 32, conprising a nmenory
subsystem 34 and a file storage subsystem 40, user 10 interface input
devi ces 30, user interface output devices 28, and a network interface
subsystem 26. The input and output devices allow user interaction with
conputer system 20. It should be apparent that the user may be a human
user, a device, another conmputer, and the like. Network interface
subsyst em 26xtpactar, thesisammanterdizaesystennld R gheticipdtewr destification land tastingn
interface to communjcation network 16, and is coupled via cC nication 15
network 16 PETEEFIE RGP EXRE0R pEseFhich @%ayw@éﬁf%%wf‘ém .

User interfaggeh ﬁEPbli@ﬁﬁ’éy{ét%ﬁms%Q rﬁ?&' %IE@BJ: Hela t@ﬁ&%ﬁ{agegiﬂ’qtu%’ég%h@&l Vi ces

such as a nouse, trackball, touchpad, or graphics e scanner, a
bar code scamfermdtiom medshmeviiew activtified provided bylemdules exacotisg pe ssrvémaystepol2at ed

s ophehos. "and of nor yoRE RSl o AR BRI SR e
term"input J8RYHiEe to AfehBbAREBCLRe hrasd %@veﬁ{ibn.pesﬁ'ggde@s§syd@@§o %fpié&ﬂ‘[(/i ces

and ways to_input information into conputer system or onto conpufer

net wor k 16. incledss at lstss ohe processopdd, whioh eesmpgicatey withal mighebes ofiperjrhayal
subsystem rinte a.fa hine. or. non-yvisual displ.ays,such as audi o
output devi Sgdeesighys Sipiien 800 D€ tripBE RIS tall) Pl umetiany, o
flat-panel gehsystemSI2 Bo@prising barbingore Gifissyslem 25ardl eﬁﬂi’lb%tbrége@))syswin a0, user

proj ection device. The display subsystem may al so grovi e non vi sual

di spl ay 1@ uc ipterdacgiinpu dgviseodlt, pser insifpecautpytideyican?®hland gastvagrk dnferfacer m
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subsystem 32 stores e basi c progranmm ng and data constructs t{hat provide
the Tunct i oA Iyt &\?%\@O%Pte & _glﬂ})éffsé‘ﬂ%%é_r%%"d Srig lfl‘i%fgj‘rf‘rfé?s%‘fﬁ&q BRfWRRkSon.
For exanpl e ndiliny &f indtEacE RSl bdBSuh RGN vbAd1 4, BRd is%ﬁgléeﬁ r‘}%éotrﬁin%i?ﬁtnﬁ

present invention nay be stored In storage subsystem ese software
modul es 13r engiavoak 46 toycaresponding Htdrfacp dodessionfls) coputensystatsst ri but ed

oTYL om0 YL L i TS R R o P i SR

such as a mouse, trackball, touchpad, or graphics tablet, a scanner, a barcode scanner for
scanning article barcodes, a touchscreen incorporated into the display, audio input devices
such as voice recognition systems, microphones, and other types of input devices. In

20  general, use of the term “input device” is intended to include all possible types of devices
and ways to input information into computer system 20 or onto computer network 16.

User interface output devices 28 may include a display subsystem, a

printer, a fax machine, or non-visual displays such as audio output devices. The display
subsystem may be a cathode ray tube (CRT), a flat-panel device such as a liquid crystal

25  display (LCD), or a projection device. The display subsystem may also provide non-
visual display such as via audio output devices. In general, use of the term “output
device” is intended to include all possible types of devices and ways to output
information from computer system 20 to a human or to another machine or computer

system.



systens. Storage subsystem 32 al so provides a repository for storing the
various databases storing information according to the present invention.
St orage swbygsimm 32 typically conprises nenory subsyst emc3Aisansseso | e
storage subsystem 40. 10 Menory subsystem 34 typically includes a nunber of
menories including a main random access nmenory (RAM 38 for storage of
instructions and data during program execution and a read only nenory
(ROVM 36 in which fixed instructions are stored. File storage subsystem 40
provi des persistent (non-volatile) storage for program and data files, and
may include a hard disk drive, a floppy disk drive along with 15 associ ated
renmovabl e medi a, a CoRftege mbgistem 3Retatesthe Yasiepmoesaniitibe RENMatdrdoustrucan

tical dri ' id d her. | i ke st redi a.
ne or mor o ot PR AT BB R ul0RvaBhY R e S Pt B cuker

connect ed cbopexaepie, dlie @Rivul @loduks ﬁlﬁpléﬁleﬁﬁii@wéifﬁﬁéti'oﬁﬁ?lit?%tf‘fﬁérr#eé'eﬁt invention
I nf ormati on st%red according to the teachings of the prese I nvention may

al so be st o8y PByiored @ sbqragegbsyiem ya+ érhﬁmpﬁz{ar@mgd@mwmlfmemutﬂddes a
hani f i Y n ubsyst ens of, c ter
Cystem 30 cohpiRbORY 20 AnNAl b el SRRt P R sl e TR b s

and conponeapbuality obopupeter syehamnd@xeresdt Hoprob&séts of tﬂéﬁplﬁﬁl’{g’i dis}f['&rb?ig%fééd

| ocati on but /ﬁpﬂ di st ri but eg@g}aﬁ various |locations w thin '

net wor k 10. SYAISo (Rjfrege subsysiem oxpoyidesy iRpAsiiry deretoringl thy vartous si ngl e
bus, 25 al t @it5pkéve I@I{Q)B%r%ﬂ . V- utilize multiple
busses. Conputer sy%t em 20 itg%fgoé%ﬁggg{%fp §%§$tf?%§mt0§§§gor%ecﬁlﬁa¥ sﬁedn gb
personal  copisallecomprigpsmenndrg subrystened4 aml file rskaaget subsystedn GOPUL er

termn a network cppputer t el evision, mai nfranme, or any other data
proces Sil % g system DJIS@B}?W ﬁ‘éb%%@éﬁanﬁﬁlﬁglmﬁ’éﬁm E%Pefcﬁf_ rpAIQEes ingluding
net wor ks, tamatieaadémbteRs flen 386t ﬁ@?a%@oﬁﬁ?ﬂr&c{tfﬂs %ﬂd Eétg 'duliiﬁg 21s

1Tl ustra

intended only as a specific exanple for purpoSes o ' ng
preferred 1RFogRIDSIOURETMdETEALSIY/B8B6G (RENGPH inewbich fixed mspuesrptare

i nvention. i tions of a co er system are_possible
havi ng nor e&/%]rw'l g}slggt(r(:)(r) g'g{r#é seﬁﬁl(g FOVHES B%rﬁlﬁ%ﬁm&g)@z{aé{ﬁ)cfgﬁﬁﬁfé’gprqgrfmlg_ 2.
Qient compulafatasties ami nis incldds ehyedidonpul @HopHPIRKRIHZaBRISM | v have
t he sang configuration as shown in Fig. 2, wth the server systens
gener al Py HEWHG V§P’8r‘%"gjéé:!@‘@‘§w itgh Bead bt Memopo(eD-R O dtike, an
o oy (SRl dih: retnd bR Pl 3, Wb WP ke H0ra30 %02 BELSSRSRTY

the drives may be located at remote locations on other connected computers at another

site on communication network 16. Information stored according to the teachings of the
present invention may also be stored by file storage subsystem 40.

20 Bus subsystem 22 provides a mechanism for letting the various
components and subsystems of computer system 2‘0 communicate with each other as
intended. The various subsystems and components of computer system 20 need not be at
the same physical location but may be distributed at various locations within distributed
network 10. Although bus subsystem 22 is shown schematically as a single bus,

25  alternative embodiments of the bus subsystem may utilize multiple busses.

Computer system 20 itself can be of varying types including a personal
computer, a portable computer, a workstation, a computer terminal, a network computer,
a television, a mainframe, or any other data processing system. Due to the ever-changing
nature of computers and networks, the description of computer system 20 depicted in Fig.

30  2isintended only as a specific example for purposes of illustrating the preferred

10



enbodi ment of the present invention to facilitate the information
extraction and storage process. As shown in Fig. 3, the process conprises
a nunber wD 0303832 or stages. Status information rel ated troTamoh3swhot he
stages is maintained by server 12. Mdul es perform ng 10 processing
according to flowhart 50 are al so responsible for controlling the flow and
distribution of articles and information through the various stages of
flowchart 50. Processing is initiated by identifying the articles from
which the information is to be extracted (step 56). As previously

i ndi cat ed, tﬁgg éierm "article" .as used in this ggfl ication should be
construed t peimegLoliig presanideYantien. dangother sanfigifrationstof arcpmpnter systemat i on
15 avail abl g higi f ' i Ops or rtions .thereof. . The
ot or mat ; on P Riafing BERR tesC Lot B AAhAC B <BieB SRR dcpiclaian bie 2

i nf or mat i onClightcbeoputer oysteri 04 and satlér coBButer sPStOnsBL bembralykhveithesanty/pes of
information i r}, varj ous {lormat s. An article may be published or

unpubl i shed®OnMHEyFA0B s shewn frukig, 2, Witly thegervn sy sigsns gsmgrallsi bawing merp storaget i on
should bg c ] i : owl edge, and ot her types of
20 i nf or mat ?Ag&%??héﬁrna%m%g@%efg%ggé ?l}eg?ngfsﬁeél%rti cles. Several different
techni ques may be useHig 8 i$ aemiyilified tfloevchart 50 Iskowing descessihg Pertdtniad fiyrant
techni que, i néoc{.mat' h54 i denti f{ii n? lgh., articles fromwhich information
is to be extTactEgy B BreSHE drentan 1o lagiligafe thedniosmation etragtion apdgerigag t o
anot her t echidceide AsWh Fieni i i vere, 12 to
search for gﬂr@ti cles Zgw?glg%g\?\/?ﬁ %ﬁ%i?orffﬁ%ur?aﬁﬁ%sﬁs%gulpge@g??}()gc?é%f; Sr%% Sbe
provi ded t oindematipn relatedée eachiofi thet ages ispeintdinad tgndeodtirten Mafuldsheroraignt

i nventign, i tion. b4 .a user .criteria 52 be wused independently

to i denjidl]f ybl{ahéésga tafugqr(eh%l.g % %&%&’I"f‘@? ﬁglf‘f S%fﬁﬁl%ﬂ??@%f% chptrﬁﬁ@g thedlasyand

i nvent i on, ~ diattibatien of)afﬁbmaﬁ@ﬁﬁo@{aﬁbﬁft&bﬂ%{ RV af byl e'é%?ﬂofz@éefégg(i).a 52 may
3/ 0428 3

be used to _identify the articles. 11 WO 72 PCT/ US02 The user
criteria nmeyfoEessipgdyinitated y identifying:the aetidgsyeom whigh the iformasioneis twbmd.

Users of t kEavent Lan . r criteria,b52 to tailor the
search pe P?%ﬂra Engg%%)%p g@r v‘g%ﬁr%gloggyil%ggattgcf’?l eaﬁ;PPc?lét@%r @P&feéjdn'%‘s APPIGAfIPR | ar
domai n or fshehlll lerconstmehdstd iycluddsamy teankdrited ar pAnEANnfoRBARIE oK RN Aidn
specifi,g to t domai n,. nanes of 5 publications, nanmes of journals,

bl :
newspaper ridrbeble n&’ﬁﬁ%]sfggn%%@mlapﬁl"tnépr Poions theeeof. Vhe infersnationdept s,
names of aulrhele SnayRHAHE ik, PapilsCehar! dindid fRlksHhRoh XililenfRMRLD,, and  other

like information. = )
multimedia information, and other types of information in various formats. An article

may be published or unpublished.. Further, the term “information” as used in this
application should be construed to include content, data, knowledge, and other types of
20  information which may be extracted from the articles.
Several different techniques may be used to identify the articles.
According to a first technique, information 54 identifying the articles from which
information is to be extracted rhay be specifically provided to server 12. According to
another technique, user criteria 52, which is to be used by server 12 to search for articles
25  from which information is to be extracted, may be provided to server 12. According to a
specific embodiment of the present invention, information 54 and user criteria 52 may be
used independently to identify the articles. In alternative embodiments of the present
invention, various combinations of information 54 and user criteria 52 may be used to

identify the articles.

11



For exanple, for the life sciences field, user criteria 52 may include
keywords such as nanes of genes, names of array techni ques, nanes of

pr ot ei ns WEM3/0487Aam no aci ds, gene sequences, gene expr esPCAUSP2/ad650 es,
drug names, concepts, experinmental nethods and techni ques, nanes of
publications and journals, publication dates, etc. User criteria 52 may

al so identify publications such as Nature, Cell, Science, Nature Medicine,
Nat ure Genetics, Proceedings of the National Acadeny of Sciences (PNAS),
Journal of Biological Chem stry, European Ml ecul ar Bi ol ogy O ganization 15
(EMBO) publications, Journal of Cell Biology, Genes and Devel opnent,

Mol ecul ar and Cel | ul ahe Bseolcdtpyia redyche tsed be chanadteriredhé type o€ agielsedbe User
criteria 52.m so i.dentify .databases, includin ubl i.c and private

it abases (TN Depmar Htpresehy B EaRRER uer SeeeRE ST IRtgele Sty abase,
the GenbankpdadaRaHE:setvee 15 RRMIN arfatARBGS toldRurfitilRl dofhaidlat f@ee. the

I nterpro dat abase, fhe LocusLink database, the Unigene database, and 20
vari ous ot hindusisit. adses esiteri? oagingtude keywyerds specifigifodherdominain, namhestadd t o t he
life scisencesql. domai n rra%%tal so be included i né*é%%r criter isc@g.%%l.bUs.er
criteri @ 52P PP EOIAPLNFYCLYIGRPAELGHPARE eSS RSB AP R SBT3 LOEHG ed t o
server 12. BasRd coR@ptd AemeSE autidrs, PubBeatDBIMRE, ot rSIaRUeH afe dodfiy,ahious
resources coupled to distributed network 10 to identify articles which

sati sfy andoBeelikesinfematigint to the user criteria. As previously stated, the
resources which are s ed per . incl . azin
repositories, journal ggf %%g:égriéfﬂr %g%%? géqlénﬁgg\zsﬁ%ig’p%s(rérs?gtgggggér}ayéﬁ%u%et her

mat eri al  r eRagIdrds sieh.as hhfes 66guEs, 8RMEB YT AdrSotetitdiud enandsi ofprsteinabas es,
digital_ libraries, data banks, etc. coupled tgo comuni cation network 16.
Server b n@inopsidsy genesgucnges EaNe SPEESFIGNFEofiles, dmgnamss, egnceRif.es whi ch are

rel evant t OcLiignSe nichhdd ahd cciRioBle AEmb G IR e ubRERBhaues

usi ng natur anguage processing to per
PCT/ US02/ 35846s, etchdJ=e aritetié 62 )mayt dschidenpifiy publ¢atigpns yuvhrag Natan dCelh iSdigpbe,as e

expansi on, and o .l techniques. Further, server 12 ma rforma
singl e sear@ﬁwﬂﬁ M}%kﬂ‘?ﬁ’ E].eap{r?%%pe%cga @ﬁ%%ﬁn%é’gé}be Iﬁﬁtbcﬂla[ fea rogql?néiﬁr a or
based on regu{AS), 9buARN FURRAPCEO SRy, G op&A MbBREUIREB M RO hNiz8fd v er 12
may yield one or nore articles. 5 According to a specific enbodi nent, the

articl el i dEAVIBO) publi¢asionhd osmal offeell Binjodye Gegescanddieviehpmens tMejocuilasandas ed

on the degrge of kxelevancy, qof the.artigcles to.the user .,criteri.a. rver 12

my &l so- 1 Crufter BEAGE PR obe hdBeH foofe Feltt i PEBRn sartvidiie Agp e
databases, including public and private databases (when permitted), to be searched such

as the Medline database, the Genbank database, the SwissProt database, the ProSite

database, the Interpro database, the LocusLink database, the Unigene database, and
20  various other databases. Various other types of information related to the life sciences
domain may also be included in user criteria 52.

User criteria 52 provided to server 12 may be stored in database 13
coupled to server 12. Based upon the user criteria, server 12 searches the various
resources coupled to distributed network 10 to identify articles which satisfy and are

25  relevant to the user criteria. As previously stated, the resources which are searched by
server 12 may include magazines repositories, journals, research papers, newspapers,
books, and other material repositories. The resources may also include online databases,
digital libraries, data banks, etc. coupled to communication network 16. Server 12 may
use various search techniques to identify articles which are relevant to the user criteria.

30  These techniques may include techniques using natural language processing to perform

12



articles. For exanple, an article whose degree of relevancy to the user
criteriais belowa threshold value nay be filtered out by server 12 as
part of swem3s®s87ahe threshold value 10 nay be user-confi @aTAISOE3S65N
alternative enbodinents, a filter based on natural |anguage processing
(NLP) may be used to identify articles which are relevant to the user
criteria. The user may also indicate that articles fromparticul ar sources
are not to be considered for information extraction purposes. Server 12
may then automatically filter out articles fromthese particul ar sources.
The articles may al so be categorized based on other criteria 15 such as the
source of t{he sedrth(es)etchipiytes Bty syhomkahesdokotdhhraseteixphreion, and dther1ke of t he
articles, etc. The_categorization criteria may be confjgyred_by the user
of the presErnigvRse AUrther SENer 1r9ay BedPripe saglyapargh or @:Biruré%ﬁ{aﬁ rchefe user

may i ndi cat ﬁasEﬁ'ﬁf)orﬁﬁfeiugérec?it%rang?‘t?as?cg&tlte-%ﬁlw (ﬁfrprés%usogea}cﬂ nal's are to be

grouped into one category. shou e apparent that the filtering and
cat egori zati on t echni @heseaaches perornedrifyi sgrveahl enay3ieldloee outprd artiflest ep 56

conprises a,filtered or categori.zed list .qf articles, . which may include
articl esSS exPFEing o Agesriie ?‘g‘go weph@mae%ﬁ’a}ﬂ%ﬁedg\f@ the S«S@rcpﬁsetﬁé %’? ed via
sear ches pe%%?gé@ﬂt@&’at i‘é@bas’eajonkﬂé &l d)f‘%@le"\r&ﬂc?tG&@lgé AitReRPhakkdrcl es i's

stored in base 13 (step 58). For each artic he stored information
may i ncl udecritesar BavenE manhalso fdter the aztixdes bas¢rbupont the degrseiofirelgyandyeofithe | e of

the article, .the author of the article, the 25 soupce of the artjcle,
Lhe publ | catiibiEPeoHaR aricte rBosd gt didrielmed o e Gearteae PRRILE" 1o
the articl ethrdSABldtaRicAday BE AltBRE o@byR¥vet 19Gisipafliof 8ef 56N ahb EiredHof] dlhid Cl e
was specifically identified by the user or identified via a search,

i nf or matQ onmeg baueet-qonfighrablec dn eliernptiver anahpdimentpen fltaribapas ongpatural langiagat i on

related o gl el e ALS,Ed L] BE At Qbfcii\yh B SR IRYo MeRePEishior e

i n dat abase Ce pur poses. ormatron re I'Cl es
whi ch coul dThetisebenaydsttingicatsshat actidledfesh peadicular séurpese avtyto dk sondidersd or ed
in 13 WO 03/042872_ PCT/ USQ2/ 35650 database 13. This inf?rﬁ?tion al | ows

t he non- cat EyépiorBion PUErEeN PYPeResRAYS 14 may theaguiqmatisally Hiteh ol artsles

e _non . eorpea . Z =
related to hbﬁctgggraﬁl&l%%s&fcbé aﬁ;e?agmg%%%@g %gsﬁtﬂe%%é?%ﬁfedad%&i G Qh&orithia

dat abase 13. g to a specl e present | nvention,
server 12 aghiagtis soumei afile atities,| pblickivni datesof the atclbs, anthogkeof thbertislesj cl e

N N S N VTRE T e
storage proggPsrovided RREdrv&@i125 tIRP cRinple ShY Gfer IaydhdRa itRit aftiddsTrdlakabase 13)
aceess particular set of journals are to be grouped into one category. It should be apparent that

the filtering and categorization techniques are user configurable.

20 The output of step 56 comprises a filtered or categorized list of articles,
which may include articles explicitly identified by the user and/or articles identified via
searches performed by server 12. Information related to these articles is stored in
database 13 (step 58). For each article, the stored information may include descriptive
information about the article such as the title of the article, the author(s) of the article, the

25  source of the article, the publication date of the article, and other like information related
to the article. The stored information may also indicate whether the article was
specifically identified by the user or identified via a search, information related to the
categorization of the article, etc. Information related to articles which are filtered out in

step 56 may also be stored in database 13 for reference purposes. Information related to

30 articles which could not be unambiguously categorized in step 56 may also be stored in

13



information for each article which enables information extractors to access
the article in order to extract information fromthe article. According to
an enbodiwenB/o428ht s 10 i nformati on may include the title @®@CTHUse2/38650 Cl €,
the author(s) of the articles, the source of the article, etc. An
information extractor may then use this information to access the article.
According to anot her enbodi nent, server 12 may store uniformresource

| ocator (URL) information for the article indicating a web site from which
the article may be accessed by an information extractor. 15 According to
yet anot her enbodi nent of the present invention, if permtted, server 12
may procur edaaishss i dr @hi&iigﬁotmhticunq:llm th¢ noeategdrizedl egtichss tpdetmanbaldy ep 58.

In this enbodi nent erver 12 de nes romthe |ist of articles

Genti 11 od VACaTRH! soion B i Renaiial taiorpginmh ths ablesiSaRRstprede.

avai | abl e i ghifbale 3.7 REREhg tGRSpdclRSEnbIMIER Fike Prebent iffenfitd, sEdvesS1 i ch

are electronically available, server 12, if permtted, 20 automatically
accesses t hassigingataique ertiiloideniafiertth eachr 'ctrtlclbe dhe SétdmldenmﬁamﬁOWeaelsm af¢hg f

access to the articles js ermtt on_an | |clebS|s The

pr esent 5? v HVCRESR k’eq%@'n?’i 3‘&3 %][6 §1%\9§rc?‘% gt S IELIMIOR; i ¢
formats suc&t@@um&ﬁ&a}ﬁ{aﬂonmggq{rb@gsformat wor d processor generated
formats, text formats, HTM. formats, and several other formats. According

to an embodi ment, ser dé&part 2f step 5§eﬂeﬁ7qftléalsom@%(lméa@bajﬁtlé) agesi es of the
articles anl%ff QS £ (ﬁr e%cﬁ %Effniae vc\jfnch gg{lbqgsaiﬁ?or&igtloﬁ e)E)t?acth{% P& %cc%s% th? % Qf%' jpents

of the prese I nven copr e

conponent s gkelpt tbte&dacﬂmiar@audn frémGhe b.thlﬁlec thceﬁdlﬁ@;o ézﬁerﬁlbaﬂimdmpﬂusa file
server coupled to communicati on networ If the present_invention is

not perffitt @éomtlﬁap@wp@p@ea?he tiglg ot dlae %Fclﬁﬁée awthpi(p)eaf the aitigles, the sepsge of or e
I nformation %Jr@él@% Eﬁoﬁﬁéﬂoﬁ' F‘&a&’@f 2y fleh A48 h°i91 AL Q&egﬁ(t% actors

to access the arti c exanpl e, as previ ous y state serve 14 WO
03/ 042872 Pﬁ”ﬁbldS@&/caﬁﬁ@to amathes tlmbedimebRiserver lrkmpy) stzbrmgnfmnt egouacd focater

whi ch may b ed.to dis the article, even rticl ored on
N orel o SIRE eafion prdbe GRiElathdicRina wak S Apman R ey may

copi es of tHeedkl bghinfoRHatlR &hhedoped manual ly. The rranual ly obt ai ned
copies may then be scanned, if permtted, to produce digital versions of

the artixles. The di gAcedrdhgie ysf emﬁlenambodimnbef the present ihventionafipl e, in
dat abase 13 or revi Qu

R IR SRR RN, LT IS T A
server 12 nBythid @it dirnéf] fidran derime, fien el of helcRs iddhtigiad al !;t@[WS6
' nformat Onartlcles which are electronically available (i.e. available in digital format), and those
which are not. For articles which are electronically available, server 12, if permitted,
20  automatically accesses the digital versions of the articles. Server 12 may detefmine if
access to the articles is permitted on an article-by-article basis. The present invention
may be configured to access various types of digital formats such as PDF format,
Postscript format, word processor generated formats, text formats, HTML formats, and
several other formats. According to an embodiment, server 12, if permitted, makes
25  digital copies of the articles and stores the copies in database 13. In alternative
embodiments of the present invention, the digital copies may be stored by other
components depicted in Fig. 1, e.g. the copies may be stored on a file server coupled to
communication network 16. If the present invention is not permitted to make digital
copies of the articles, server 12 may store information related to the articles which allows

30 information extractors to access the articles. For example, as previously stated, server 12
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extractors to access the articles. After information for the articles has
been stored in database 13, server 12 10 may set the status of the
articles woodasmbase 13 to indicate that the articles arePo@usSoBadyo for

i nformation extraction. According to an enbodi ment of the present

i nvention, processing then continues with step 64 or step 60. According to
an enbodi nent of the present invention, the present invention generates an
ordered listing (or "queue") of the articles which have been tagged 15 as
ready for information extraction (step 60). The position of an article in

t he queue determines the order in which the article will be presented to an
i nf or mat i onmaytstage & R omrrespnlﬁﬁngrmiihoart'mkd Whichimaybmedm displey et drtidehi gher

ranking in the der r.es orrratlo t.raction
bef ore an aPY‘?ncl?g‘ vﬁﬂe ¥ ?sfﬁffﬁnro ;}ﬁ?ﬂﬂgﬂ“e d’e WEF ﬁlietniof':?@@ ﬁé{ 1p ﬁf%ta?
manner ensuf@at, kepied bf iHeleEcl e bAbBaiHes MualuEDr Bhd Maq [§¥btainedtprl
hence assigned a higher priority, will be presented for ormation

extraction Beydhe eaﬁcwmdeﬁpmn@ﬂqd,atp@r@rb@ﬁémnal E@slonﬁpf)ﬂlﬁamdes Thiesligitdo
LR TR N N e

resour ces. tors, the
ordered |i spieRtpuelysstated; if ﬁhagxrdseﬁtqﬁi?ﬁimbﬁﬁb hdtPetthited toaRe dighADvdradbhs of the
articles will be extracted before the resources are used to extract

i nf or mat i onaBisles,ssryer i mayesierejipforpatin relatgd tochearticles vandh allpwsdnfoppatiemt

t hat each aé:%t}a%'to‘?s't &Q&tﬂ%éﬂlelesrray be represented by information rel ated
to the artic suc as a corresponding to the article, descriptive
information for the amtﬁecirffonmtdmgbltmh artinbas ok bedrestaretliic Uetabat ¢ 3, skhverqpder
of an article in e IS ete ed b riorjty score generated by
server g‘% aﬂ’&yégtstbﬁ FT& J@?etaﬁtl? ﬁ%macgfar%é?eely N@B&?P@éh%tb%afﬁﬂﬁﬁéﬁe now wadY i es
are 30 asspgnernRhlies tﬂ%{&{lAy up the
ordered list than arti CXI es ' C&ﬁg &%g%ﬁé%%e%{égf ;lgg%%%ﬁ EB?’ovver
priorities. pfhaessmgtben cqntinues wahhtearéﬂlomBEprwy be cal cul at ed based on

characteristics of th artlcl e and.using. user-confjgurable priority
cal cul ation techniqu tPtaﬁﬁEibOalé?e%e>?§ﬁ’ﬁlpéeseﬁ¢f%¥?lit}°& thepassente
prioritizedikas@sh guhefd@@ an(‘(ﬁf&&ﬁ@ Fikt qopnq&fue*e)hﬁtﬁé &h@iee Whlfbhsﬁa%’ beéh tagged

Articles that are nore relevant to e uSer criteria may be assi gned
hi gher bt i of tepdssiar irfiermationcgxaeactipn qu&ﬁ)ér The gesden @ﬁarrmlelvamthp queu¢ he user

Criteri e SoLYSd nlBYahe 0nRH RLLAERS B0 SLERIRSH B RL SALbeRL o

criteria 61 con € user résen
dat abase 131nf<ﬁ1mambntekﬂra¢tio&nan article with a higher ranking in the ordered list will be

presented for information extraction before an article with a lower ranking. Ordering the
articles in this manner ensures that articles which are deemed “more important,” and
20  hence assigned a higher priority, will be presented for information extraction before
articles which are deemed “less important.” This also allows the present invention to
make optimal use of information extraction resources. For example, given a finite set of
information extractors, the ordered listing ensures that information from the “more
important™ articles will be extracted before the resources are used to extract information
25  from the “less important” articles. It should be apparent that each article in the queue
may be represented by information related to the article, such as a URL corresponding to
the article, descriptive information for the article, a digital copy of the article, etc.
The order of an article in the queue is determined by a priority score
generated by server 12 and associated with the article. Articles with higher priorities are

30  assigned higher priority score and are thus ranked higher up the ordered list than articles
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criteria 61 may include information related to the sources of articles,
i.e. the journal, nagazine, or database containing the article, the date
of publ i caDioan4sf2 articl es, author(s) 10 of the articl es, pamdSoyswso | i ke
i nformation. For exanple, articles fromspecific journals identified by
the user as "nore inportant” journals may be assigned a higher priority
score than articles fromother sources. Information related to priority
scores associated wth the articles and the subsequent ranking of the
articles in the queue is stored in database 13. The priority score
associated with an article may be periodically changed by 15 server 12 if
t he criteri svithdowpr praorities z dhe prioitydngechartialé nial de zhigokicddasadsad f or

calculating ,the prjorj changes. .The priotity scare nay be recal cul at ed
"l vi dual | ShATEerSich Ok ARG ST e SesRAO @ F PRCT PO AR | ol o5, This
change is dvéeﬁmqﬁ@é/élgoﬁtﬁfds.e%ﬁ&dlﬁblé,% B nRY be'p}ri%gi'tigc]gﬂ ba;ée&@ﬁ geng to

anot her enbodi nent of the present ‘invention, Tnstea O prioritizing
the arti cl esategarizatios phigke ertipleinesters . varticled thatyrqmors ielevaes to Hee uset ¢ritkbrs

into nultiple,queues corresponding to different sybject r _areas,of

di soussi b, M POETRRAIERGE proRle; et AuiclesiciopeR e gt rebvapisy figpe vser
generate a guRHE. KefveRll hiak @fkoPrReitiss hitid]cdPafdag¥n pridlidiAbnlcARifass1 a queue
for articles discussing cardi ovascul ar di seases related topics, a_ queue

for articl esonfigneersky thy usesifdbe presant énvenonyenestoted n flgnbasadd Byostization
Organi 2ing_ {16,231 304 SLESe Lo b ildn TERNA 0 bASLILELESAARS AnR by aL ¢ he
articles to Tnrormati‘on extractors w special expertisein particul ar

area W t hi nnidggeziflqRidatabdsercoftaiiig the adticléithé ddte of publichtien ofurgelbggythat(eue
may be assigned to _an information extractor with expertise in oncology. In

par al | el0 t oOf therartiqles, apd ether Lika infqrangtion.nBorgxagwig, artiplesfrqms spegificgop@alsor ms
ot racei ng (QutifETby ine Bl T Bbrbi oL Alaly HAPpdiaclendl o HEHREPRAAY S 1 O

i nf or mat i onseptt thantasticdesnfingm lehen womnes] AnT¥EMARIDAPBTP toRTTrIHEET &5B5driatdki Nngs
who have been_sel ected by users of the .present inventjon to.extract
Nt or mat i on Wiy B atticles gpd the subseqpentapiae of e rtislson heHee isrStery hr esent

i nvention, uhebAgRl18! Mk pPdrityEcbFAsb ot Ste RN th A 3P A nfal WelpeAbdiAllyiHAAE
whi ch can be consfi gur edpt ona}ﬁ%&orrati cél Iey extra(I:t in%?or npgti oln R%m%hgﬁy

article$d Thaver it driderid for ipriptitizdation chetgss or drtheflgorthor wedifercatculating
tract : ' t mbodi t of ,th t | is_.
descrt bed bUtdorey Gty STh By PR ot sl PR gD iy 1B ch iy

performed byr frawiHole dRldefon bagiticles aThREhhIRINE UihasicalBredbcted frotheBkdean

extractors according to step 62 in Fig. 3.
listing.

According to another embodiment of the present invention, instead of
20  prioritizing the articles into a single queue, server 12 may prioritize the articles into
multiple queues corresponding to different subjects or areas of discussion. For example,
in the life sciences field, server 12 may generate a queue for articles discussing oncology
related topics, a queue for articles discussing cardiovascular diseases related topics, a
queue for articles discussing topics related to gene function, and so on. Organizing the
25  articles in this manner facilitates assignment of the articles to information extractors with
special expertise in a particular area within the domain. For example, an article from the
oncology queue may be assigned to an information extractor with expertise in oncology.
In parallel to identifying the articles, the present invention also performs
processing to identify information extractors who will be responsible for extracting the

30  information from the articles (step 62). These information extractors may be human
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The process is generally initiated when server 12 identifies a set of
potential candidates for performng information extraction (step 98). The
set of cawoiodas2ss2 are generally 10 sel ected from a pl ural ipCy/ush2/asmnai dat es
who have expressed an interest in becomng information extractors. The
present invention may use several techniques to identify the set of
potential candidates. According to a specific enbodi nent, server 12 may
receive information 92 related to candi dates who are interested in

becom ng information 15 extractors. Candi dates may provide information 92
to server 12 using client systens 14. |In this manner, candi dates,

i rrespecti Vi whochave heaysedgbddciay udecsoafithopiesent dnveapil to dxtract ibfrmation

i nformation, extract.ors. The candi date. inf ti be in the for.m of
resune or of#RhG HiglFein %WH?HBE Fmﬁﬂgméfé}ﬁg‘;{c{g‘? ér%g%n?%@ﬁ}&‘ﬂiz rt]]%et IB?C_EH‘%EJ‘?“ ger \6/1 er
12 in dat ghaseoldnayPsisy 88 a%;ﬁicﬁﬁé/n bivgrinRewhRR thg b sshiiohreiub QiRniaAiahily

conpare the threshold 20 requirenents 96 for becom ng an information
extract or (gxnacriafdryapomiovietie byyictdse The process for Fasilpatagselection ehinfematipnt h

the candidate informati.on to ident.if et of candj.date

ual {11 Ot | SxTaciBhe Ao neA St i & aFE P SRRRLRE AT Sest B Ehetpw

comrer ci al -of f-the- spygl 4 i LhPlifib® HIWELFBYIE Soven® pR&EIHE ERfrBts By Bavased
by the present invention to automatically performthe conparison to

i dentify thi foefaciitatieg identifidation afinfermation 2Btraiers shenrding i@ biep 68 41 Fign 3.
i nf tion.96 i fi. le. A ' : -
server 12 i mpfsk Bekeobl gl yhep P E 2 Rpb B PGB R o

or a r esuneforpadeaiiBginfomsdtRmekRadtidar(bich Y8). MEhe 0bLeHntiRlatek iafd gepbrally
candi dat es. For exanple, server 12 may use a resune nmahagepent systemto
query d&t abselesteddipm pelyrakityrol sandifiatessWhe hay CRXPESSHANNIFESSH H) besamit unes and

17 WO 03/0 / §§2%4 5650 to receive information 93 identifying
candi dat es%\f\lﬁ%&gg |g’%{y mgg't the m ninum requirenments for beconi ng

i nformati on extract orFhe presak irventidr mey esdsederabtechniqhestth édgntifsthatset of

invention, informatio identifying the _set of. potential_.candi dates may be
speci fi cal IEP@F@\E?%@&‘%@' M@Xgl@ Wec@cl?gg’f"glr’g‘fmtsﬁévebh%é‘@ﬁtre‘?eﬁ‘{fienti o%.

Accor di ng tfﬁférﬁm%ti&ﬁ’?ﬁ 1598 1OfantiRBIRNARCRE iktB¥RBY irPPocolMLMfGhafBn T €1 at ed to
the set of potential candidates identified in step 98 nmay be stored in

dat abasl® 13extiactors. ekandpdatss thayr presich infaratin ¥ wekoiet ddusing shies sg8ems éd.ver
12 stores | ﬁftﬁ{snn%{ninglq cg.r(lacii étgs(? irtré?spgc'}%e of their geographical locations, can apply to
become information extractors. The candidate information may be in the form of a
resume or other information about the candidate and may be stored by server 12 in
database 13. Server 12 may then be configured to automatically compare the threshold
20  requirements 96 for becoming an information extractor (generally provided by the user of
the present invention) with the candidate information to identify a set of candidates whose
qualifications equal or exceed the threshold requirements. Several commercial-off-the-
shelf (COTS) resume matching products may also be used by the present invention to
automatically perform the comparison to identify the set of potential candidates.
25  Threshold qualification information 96 is user configurable.
According to another embodiment, server 12 may utilize services and
information provided by a hiring system or a resume management system to identify the

potential list of candidates. For example, server 12 may use a resume management

system to query databases on the Internet where candidates have deposited resumes and
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candi date in database 13. The stored information may include the nane of
the candi date, 10 the candi date's contact information, the candidate's
acaden c wofoeumsr: on, the candidate's work experience, amgTASewswmb0
expertise of the candidate, and other like information. Server 12 may al so
assign a unique identifier to each selected candidate to wuniquely identify
the candidate. The identifier information may be stored in database 13 and
may be used to track the status of the candidate. Server 12 may al so set
access rights 15 for each selected candidate allow ng the sel ected

candi date to access online certification nodules provided by server 12.
The sel ect eth reesivk thditrewmtiph @8 idendidyigg candidates Whe sitisfrimpetdhe ssnitmunt ear n about
pr ocedur es and.g&oto ol.s for extractin in{ornation fromthe articles (step

100).  AccofdPHEmeYs 201 berpyptedRiormaion fErasi%ent i nvention, server 12
provi des online 20 cerd jferfAtve QhbFRIMMRSoYRE %fés@iﬁ)imté%ti_@ﬁﬁﬁ_ﬁﬁﬁgﬁ&&’ the
sel ected candidates via client systens 14. The certification process
typi cal |y ekishtifying thhectmf potentinlsyapdidetes oray detspedificdlkyl provided tomgresnd B by

i nforrrat§ on extrfatﬁtor for_ext.racting information fromthe articles. Such
protocols BHELYE REPT AF'SPHEYi on froma plurality of heterogenous

articles is extract edAlBordingab cihchifdsITUR Sheschi thveRiGH) SrroHSatiodBRted tON
exanpl e of a protocol which may be 25 used for information extraction is

descri bed i theapdmetsntial capdidages idantified in $ap P8 oveds stared indaiabaseiF-oderce and
expl ain the_yuse.ofc i nfar QN _ex t] .1 nf tion
oxtractor s PRI oL OLRCREAR SE LA llod 28 12 B0t BBl bR
present i nvedididage inatatabasd 130f Thdwored ifofrhAtiini B4y Pchide Site n@dacsr thaosididde i s
allowed to use software tools which are used by information extractors for

ext ract Ihg thercandidate sicoptashinformating the eandidate’s agadopigmiqraation, the

PCT/ US02/ 35 : i " r . L.l I ocess may
be tracked g%‘g‘d?éefsg@}q gﬁgnds%f %%%%?Ir? I %?1% g?gsogﬂ%?)&ﬁ Efg?{eé%n% Pée'r lﬂ{'ff ter
successful odogatiohoSenkr &2 nagralsofastigh b anique dddntifier tof cachradledied estndidatk ton

dat abase 13 assqci. at ith the candidate nmay be updated to, indicate

successf ul E’b‘ﬂﬂﬁﬁf&&ﬁgb%etcﬁ’é l%ﬂuﬁge Bi}n?lﬁ%r I_Eé’fﬁﬁaﬂ% El.ayltbﬁ Spaggd af?%’ﬁ??e]r?’ a
candi dat ' SR Ry 88 8sddtb ek tHe@atGEEA the LERKAAD BEOGEBEMER AlsH Set@REdsh Yilghts
tracked. After server 12 determnes that a candi date has successful [y

conpl et B t for eacteseldctddocandidatepllovingsthe selegted o@)didatdite assersiondinecértificatom
tagged as bei Hgliee” ia%ld t% b(ra %ested to determne if the candi date has
acquired sufPPER RIS PSS (1,] alify as an information

The selected candidates then undergo a certification process to learn about

)!

procedures and protocols for extracting information from the articles (step 100).
According to an embodiment of the present invention, server 12 provides online

20  certification modules which may be accessed by the selected candidates via client systems
14. The certification process typically explains the protocols/procedures to be followed
by each information extractor for extracting information from the articles. Such protocols
ensure that information from a plurality of heterogenous articles is extracted in a
coherent, standard, and homogenous format. An example of a protocol which may be

25  used for information extraction is described in Appendix A. The certification process
may also introduce and explain the use of information extraction tools used by the
information extractors for extracting information. According to an embodiment of the
present invention, as part of the certification process, each candidate is allowed to use
software tools which are used by information extractors for extracting information from

30 the articles.
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extractor. According to an enbodi nent of the present invention, information
stored in 10 database 13 associated with the candidate is updated to

i ndi cat e wbha/osdse2 candi date has successfully conpl et ed t reTaESOL/BI65Cat i on
process and is ready to be tested. Access rights associated with the

candi date are updated to allow the candidate to participate in online
testing. Several different testing techniques may be used. According to a
first 15 technique, a candidate nay be deened to have passed the test upon
successful conpletion of the certification nodules and associ ated practice
exercises. According to another technique, the candi date nay be required
to take an online tesTA¢am1k1ate1@ya))gmsmﬂirdmhthycelﬁﬁcatmnp‘racesaMydqanmichd:dMnt

of the candi date as i nfo on,extractor be ¢ i ngent, on_t he
Cbsul s of  patac 2 Yered i Gl 12 SE L e, 0% Heecea oL &P BUPROHAe. 20
successful | Y. p@ssfm hbGuit Eiﬁfonﬁﬁﬁ&?stéf%@m dhiiBase qg‘ih&ﬁia@ed \%ﬁﬁ 'Elférbaﬁéi'ahﬂefﬂlﬁﬁ

and designated as an information extractor (step 108). a candi date
fails the tbsupdatﬁbtocadndatdau@:eaﬁyl deanpletidnovishie moduletbakke camdlda&stln(thnsep 104)

or may b isqualifie r,om beco nf tion extractor 107)

" B et PB b St S Potrenanbiel B cridion Bheesiah B Bffbn. and
testing actl vities mawnfelsavhel P@téaiin®chith @fdidbfel Hab SuRB¥HIIRNEBMMSleted the
However, 25 performing the activities in an online distributed manner

al | ows the peréifiegtion noesss (vep 102), thacardidate irdhprowegedods heinenelisillate bntested
oxt ract o 51 SAaubiEiget Sdihed G TATRRLHATRR RS0 01T cb i MR,

i nfor mat i onegtiat@d Adcordilgd mlmsenbodlithert oﬁﬂi‘@;bldi,e&iﬁirﬁehﬁoﬂ) pdatmedionGtdredicat e
t hat the candi dat e _has successfully 30 conpleted the testing pr ocess and

has beeH dedptghasedd aa@caaﬁed Yith theeqandidate)is padaiest to indicajpitipt thpcagdiglate has
PCT/ US02/ 35 v S
part of st egAps raulldel AR BIAnCh By ipdin Rl B G lerlcl BRI Bend
agreenent s msbhlateldemtlsﬂme can&dlddrte arempelatedctm alldia dssecandmlaterta@hnaipamgmeﬂﬂmat S
may contain terns related to non-disclosure clauses, terns related to the
i nf or mat i on'E%W&actor' s conpensation, and other ternms. In a specific
enbodi ment, 5 the inf@egmhl AffeRtt {eat%@(ecmqmn%yf&rus%&tmssmg tbAffRETAL I ON
on a per artlcle basis. According to an enbodi rrent of the present

i nventi bn, tdebniguatarcandidate maobedsnediio bave m@aﬂrﬁnb teshapbnoiceasefulisompletion
features suc atu | nfornmati o related to
the cont r acpt UEgRBRYS RS b ESpeRRd ptfes it bR Baspishoe 15

technique, the candidate may be required to take an online test (step 104) provided by

server 12, and appointment of the candidate as an information extractor may be
contingent on the results of the test. After server 12 determines that a candidate has

20  successfully passed the test (step 106), the candidate is then certified and designated as an
information extractor (step 108). If a candidate fails the test, the candidate may be
allowed to retake the test (step 104) or may be disqualified from becoming an information
extractor (step 107). In alternative embodiments of the present invention, the certification
and testing activities may also be performed in an offline environment. However,

25  performing the activities in an online distributed manner allows the present invention to
harness the power of communication networks such as the Internet to expand the reach of
the information extraction process.

According to an embodiment of the present invention, information stored
in database 13 for a candidate is updated to indicate that the candidate has successfully

30 completed the testing process and has been designated as an information extractor.
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Access rights associated with the candi date are updated to allow the
information extractor 10 to gain access to articles marked for information
extracti owo oReimsrzi ng back to Fig. 3, after the informati @eTASN2/3BE0r s have
been identified in step 62, the articles tagged for information extraction
are then assigned to the information extractors for information extraction
(step 64). One or nore articles may be assigned to each information
extractor for information extraction. An article nay al so be 15

si mul t aneously assigned to nore than one information extractor. Assigning
an article to nore than one information extractor enabl es redundant

i nf or mat i onAeamadihg id amemb&@hinentdf tHe Hfesere iMventiamas gae ©f stey 108, the exhdidate

assigning article o the . information extractors. According to a
enbodi ment BfY g‘h@iﬁaé‘é%‘ﬁf'r R camiReHal AgTGRReRR W&Iﬁ a‘eaﬂs‘?‘i %tlrtgg lr&ﬁm&cﬁ" anrr}?ées? eady
for infor naéo:ﬁl)%ctﬁﬂtarg?&hieﬂfb REF cMRhin Wty 1§ ﬁéﬂ-ﬁfscl})gu&iclﬁlses?%rﬁﬁ efattQ 1S

not perfornme thearticles may be assigned to the information extractors
in a pre-corth¢ pfioredition extradon’s camprasation) ast ether tewhsy | Inarspeeifio epabpdiorent,

extractqr . |l owed to.select an article for informatiopn extraction.
T an enbodPio o tarRe s 1 eRTa<BRE iofRs B Wt R RISE BTy | ¢ zes
the articl egecddidifig ®o SVEHBodihieBt Githe ?fe@@nt ARenken, 35S EaRGtbPprobes icid B mat i on
extractors in 25 order starting with the first article in the queue. As

previ ous| y ascamplishetlipnkinensing &aturpasuch es digitaksigprtes. #pa thendilee Infosoptiemt
ill b ted.for informati t ' ' i.ch
deered | ot b Fel e IR Db AFHOBLAEASE sl idelbatill ) 1€

extracti on Aespufigis assdeiaddiitgthe@andidats are Wibrditoralldw tie infrlemptiers exttactor
i nvention, server 12 may, 30 create a queue for each information extractor

and t helOar tfodaisaceessrip atclegunyked iy dnfarmaiiqnextragtiqnp 03/ 042872

queus. Server 12 nay Kol BELES Bl e AR RO AS AV BB D ©
queue and iijdehtified indtepi G2 dle artidles tapgedafior infortiation extrepimnese théhessigifedtortitei on

extractors may al.so be organi.zed into grouyps,wth a_ queue for. each group.
Articles frigHTREORGEHREITE AL ?Oé'@afl?fl &%tl%ngphgﬁ‘g@é e F“&‘ﬁ&& & 8% the
group queUegyiMes Ry Cich Snfbindfiin &&@%{afo&%@ﬂm{@l@xﬂaa%nv €An Adic[B¥a PSS B

articles based on the expertise of the information extractor. For exanple,
in the Erbosinmkmeonblyrassignedstormae thad queiigiormationsextiactonr Abigmisg amewiclaibt i pl e
queues bas er%o?enthglb 8né ﬁl?ér?naggn g:;(t%a(t:c grsénggleg ;edundant information acquisition.
Several different techniques may be used for assigning articles to the
information extractors. According to an embodiment of the present invention in which
the articles which are ready for information extraction are not queued by server 12 (i.e.
20  step 60 is not performed), the articles may be assigned to the information extractors in a
pre-configured or random manner. Alternatively, an information extractor may be
allowed to select an article for information extraction.
In an embodiment of the present invention in which server 12 prioritizes
the articles into a queue, the articles may be assigned to the information extractors in
25  order starting with the first article in the queue. As previously stated, this ensures that
articles which are “more important” will be presented for information extraction before
articles which are deemed “less important,” thus making optimal use of the information
extraction resources.

According to another embodiment of the present invention, server 12 may

30 create a queue for each information extractor and the articles from the queue generated in
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the articles, server 12 may assign articles to an information extractor
froma queue which 10 stores articles related to the field of expertise of
t he i nf orwetoBomsextractor. For exanple, articles from th@Consol/syyo queue
may be assigned to an information extractor with expertise in the field of
oncol ogy. The information in database 13 for each assigned article may be
updated to indicate that the article has been assigned to an information
extractor for information 15 extraction. The information stored in database
13 for each assigned article may conprise information identifying the
information extractor to whomthe article was assigned, the date when the
article wasstes&) gagbebssigied to pédrinfirinatiorestiragtlr srquean dSavtrel2 hak e

i nformation. Like i.nf or mat tored in datab nlnfornatlon
ext ractor - ALy Bbritigile BHcle T R s @R P Ehina i) it aioRs o gned
to the inforaabicPRucils €Xhe ﬁ%ﬂﬁaﬁfoarexfrm&rs MRyl 28 BXbreasitiPto SBhpEafl a
information extractor the stored information nmay indicate the nunber of

articles asgpiegaéat each groapi dirtelasnfroortheguae@eneratediimbiop S maythenibnadsigpedg
t he aSSI ned rticles, the dates when the articles were assigned, and
ot her I|ke grr?’BPqBﬁueSServer 12 then receives information extracted by

the information 25 exptafliabo {ét@mbakt MbOEMRAS b&VEM X Ray ARidnHrac1sBbAsed
extractors (step 66). Infornation extractors may input the extracted

i nf or mat i oren e sypestiseofithe infommationgxtragiory rRoFiesunPly, lnsih@?@hOdlmﬁflbWhﬁlelfbn
extractors sr%g‘f'eé% ?ﬁ%%m%or rra'fultwi:es i lﬁh{f@r | ﬂ&?es'%%&éd%&_@é ?cgp‘?gof {lséju@&ﬁg %?e

13. For exd I'on éXtrac

article to thaeaR$s, dieerantrhgy} @sslghrartM@ttbah 1ﬁ!ti?6hﬁﬁhidﬂae§¢tnacﬁohﬁomﬁ cpuemtw}ﬁch
extractor may use descrlptlve infornmatiqgn related to an article t

access ¥ haiteres apiglesrelated te fhe; ftqléof Weaws@érh@éﬂ%mamn Atyagter o omemmple,

PCT/ US02/ 35 r rticles,
an i nf or mat E?J([‘;i{r?llesext rrpnatg%3 g?&ﬁgﬂsﬁue@ n%%%e%g@h%%}%%gié@@ hf[? eeyg{agtﬁggn igital
ver si on of éﬂpeﬂmehnﬂieeﬁahd;oﬂgwologgnt system 14. After accessing an article,

the information extr or .extracts,i ion fromthe articl puts
the extracted infor aﬁ‘%’ﬁlf‘?rglaél@?%ga%? ﬁ% OT; GIFR RSFLATE ﬁrt ?mﬁlé%%%?&aé‘é‘i
accor di ng tiﬂdféafertﬁét%@!m%ﬁ@@ lbbéh@gélgtayd fo% iHERmalbn Ie;h@acafr%ﬁmoﬂﬁaﬁsﬂt i on
(such as the protocol described in Appendix A). According to an enbodi nent

of the I esexttactiony ehld infiorneition storetin dgiabager IGviiorieachsssignesk asti¢la owny comaprise

services to n o%'?nlaluon 1c}ent1?y%é the 1nfo}r?1§tlo%xé[xrtr%8'}o?go wﬂ&%rt 5r't18 ¢ wa;g%%mgned the

date when the article was assigned to the information extractor, and other like
information. Likewise, information stored in database 13 for an information extractor
may also be updated to indicate that articles have been assigned to the information

20  extractor for information extraction. For each information extractor the stored
information may indicate the number of articles assigned to the information extractor,
information identifying the assigned articles, the dates when the articles were assigned,
and other like information.

Server 12 then receives information extracted by the information

25  extractors from articles assigned to the information extractors (step 66). Information
extractors may input the extracted information using client systems 14. As previously
stated, information extractors may access the articles using information stored in database
13. For example, an information extractor may use URL information for an article to
access the article. In another embodiment, the information extractor may use descriptive

30 information related to an article to access a hard copy of the article. In embodiments
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user interfaces and services may be accessed by an information extractor
using client 10 system 14. Server 12 nmay provide several technigues
al | owi ng wbe3jonf8or mati on extractors to input the extract ®@dTiushosisad i on.
According to a first technique, the information extractor may enter the
extracted information in the formof natural |anguage sentences. According
to anot her technique, server 12 nay provide tenplates for entering the
extracted information. According to yet another technique, server 12 nmay
provi de 15 features allowi ng information extractors to input the extracted
information via pictures or diagrans, speech, fax, e-mail, or handwiting,
or using anyvhwrrglabasq Bhstorsk digitel versioneofthe aivéss, meuﬁcmmqntlea ezimattay hen
nabl e .i.nfo ion extractors to

h S |
ot tho REFHERA S BTIARS SRCSATGT RO AL ORI B PRETCH G ERERR | oned

techni ques afdr &dcB&ing ACAMLRUBS infORMMEIN k&rabRY ek RFQERESH i RO article
informati on entered by the informati on extractor to determ ne infornation

to be st orednd mpufs ﬁh@)‘?&?@ﬁednnﬁtm&@m‘@ sevgr 1 2x dhpindormedion meryr extrastad

Frane basedtierbireEoEtis! BEHAI: e Bud ctihe Bt PhBoden (A for mat i on

may be basegrm()adésaﬂbedmleﬂ)pe(ﬁdgA) he protocol described in 25 Appendi x A
In this enbodi ment, the extracted information input by an information
extractor may conpri sécepidingtoaembpdistent ghtheipresspivayemionasaeilamedy wi t h

t he. facts. QOVEC%QISCI(B{GI' Eésngi &gll"‘)ivﬁ-' %fz[cﬁ tgtre eh&g €, egi?raa%:% ﬁ@ﬁ‘légﬁﬁese

havi ng a detined structure an extra from
accor di ng t osea iggerddoes ahd peroicedimay be Acdeaset byain 1bﬁ>rmaﬁdslfpéxtmd>r abing icheﬁtet e

obj ects, and proc e di scre e obj ects .may repres n hyS|caI
t hi ngs, 1§ ontiay 1 hgﬁ‘§§r 2BEY P q%ﬁVﬁf@ﬁted@vaues ﬁlﬁ nnﬁlanrétqaptpés

sciences fig ﬂputttﬁé’ext?a%té@?nﬁ?rﬁ{&f}&?7&c?§3&§§93‘f§§@§c@ml loSthE %{fﬁnﬁ’éﬂ dacts may

be genes, proteins, cells, organisns, etc. Processes are actions that act
on targets wokiastoramay qit@dhfdc&tmcwdenfmlmnemrsm tbe foom aof raturaldeogmgs esnterithe

i nformation extrator SO i nput t adat a. f or h fact..Metadata is
general |y i AFEPHES ‘(’)ﬁn?tﬁg'%ltea?i’é%l{?r F%&%r a%Prrochf{?BtF @gess f%ﬁ’é?rl €h a fact
was obser vegxtrdettd ifRYmalis ABSrdidg t®yéthhethePletiqad) Qettyet t@nﬁwf&ﬁd@f the

i nfor matl on--for exanple, authors and publication date of an"article. An

exanpl el of Eeafusesaliogving informatigg extsagtonsite input thetsstracted inforendtigoviapiowwesatiov e
conprises t mgghﬁf:gp%%al, ?Q)L %gljﬁﬁﬂ, of %g&i\%rltlr%-gr Bﬁﬁ alqygom 1nat%ons of the

aforementioned techniques and other techniques. Server 12 may also allow/enable
information extractors to input the extracted information using combinations of the
aforementioned techniques and other techniques. Server 12 may then process the

20  information entered by the information extractor to determine information to be stored in
information store 15.

For example, according to an embodiment of the present invention,
information store 15 may be a frame-based knowledge base and the protocol for
extracting the information may be based on a fact model e.g. the protocol described in

25  Appendix A. In this embodiment, the extracted information input by an information
extractor may comprise one or more facts and information associated with the facts. A
fact (or “finding”) may refer to a piece of information having a defined structure and
which is extracted from the articles according to a protocol/procedure. A fact may be
comprised of discrete objects and processes. The discrete objects may represent physical

30  things, temporal things, abstract things, etc. For example, in the life sciences field, the
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The netadata for the fact may indicate that "the experinment was perforned
with human 10 bcl 2 expressed and purified from CHO cells and reconbi nant
GST fusi owe odf4d8mran bax and bad in GST pul |l down assays. " PAEAISDY/8F680
information associated with the facts nay also be inputted by the
information extractor. Please refer to Appendix A for further details
related to the type of information which may be entered by an information
extractor according an enbodi nrent of the present invention. It should be
apparent that 15 the present invention is not restricted to

fact-based-i nformation extraction nodels. Several other types of

i nf or mat i on diserqtaelieetn mayde|gsnefa prai¢ins colds, esgaaisarss otcdiPrepesses elvaictipnsethent

i nvention. | d i nf. t extraction enbodifent. descri bed
above, the algtnélgtr%rr%t?slc %’frlli%gx eraa{éc({]%lrg& Y ?egﬁsﬂ?r ?Ih?tilef KPeint ijtr){% BOFREIMt ur al
| anguage serkeat@Smay blRo indt Heeidalafoeédchdact! BIRARLLS gBrailyRtoratisg ingr 12,
using APlIs provjded by server 12, via diagranms or pictures, speech, fax,

e-mai |, or K&sERES theyeumstaness pgderiyhieh Atiach s ohseryid, butimayflee aebusei oned

t echni ques [ I; g fi ed to. ..parse the
nat ural T anguanB R aroRE B BHER of MR B for i ABnBL LML IIREGRT .
i denti fy objdetetof anndiqk.oAe esanplerodmfidiés:f act s, and to determ ne ontol ogi cal

rel ati onshi ps 25 between t bj ects and prgcesses, and store the extracted
information in the knovvl-eé%@"g‘ﬁfa(’é’é‘?”ﬁ%c?ze-an information extractor is

i nputting i f ' oy . i , ke 1901 A eY1 P2 ped in

dat abase 13@1%;@%%&2? %%Wegoﬁylg%ﬂoggs%gtéggﬁ \%@Fn&é@}/ onS?n I cgﬁ?@ ?‘{léa)'t t he

article i s dbememtadaga fontherfgctimay indicaterthati“the ecperiment was petformed séthi@mah? 30

receives,a signal fromthe .i.nfarmtion tractor i ndi i th

i nfor ma? P on%glgte?(aﬁetsfegir?nfié’ﬂm_ﬁfég\%‘ égﬁb‘if‘g@ﬁ BEpMbEss} éggﬁgl%s ‘gﬁ}%‘ﬁn&n@aﬁas

been conpl etgdbad HEGST PullSowAREFE! |AQMitidHaPnsniaBioh A& odiatddGhigh 1hR f51ad fh*a?ﬁ e
e” ha

13 is updated to indicate that 1nformation extraction for the artic
been conpl etlsd bgirputicddy theriafermation extrastoroWleasa dsferf torAppeedigpuafartfyrtizrnt r ol

or ovi do comaatatelef & plpe RSB v FaREEy AR alRh et o

extractor expeadt@rueesrdaipyanuhetdefent of theprbien€ tnivestidn) fIOEHBRId Bdagpafentthat
article,_server 12 allows the information extractor to provide details

rel at ed!fo fh?é’r_ﬁﬁeébiné(ﬁ?m & Robegirigted i dact-hasedrinfoamatiarsextiasige modplvent s
provi de us ek orhIiRk Thpds Ut itBhfibli ok RE i1 R8ad10 Maly BB beRIsOF BRI R tnk e

article. Fo
present invention.

In the fact-based information extraction embodiment described above, the
information extractor may input this information using natural language sentences, via
20  wuser interface templates provided by server 12, using APIs provided by server 12, via
diagrams or pictures, speech, fax, e-mail, or handwriting, or using any combinations of
the aforementioned techniques and other techniques. Server 12 may be configured to
parse the natural language sentences or templates, to identify facts and metadata, to
identify objects and processes from the facts, and to determine ontological relationships
25  between the objects and processes, and store the extracted information in the knowledge
base.
While an information extractor is inputting information for a particular
article, the information stored in database 13 for the article is updated by server 12 to
indicate that the article is currently undergoing information extraction. After server 12

30  receives a signal from the information extractor indicating that information extraction for
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exanple, the comments may indicate deficiencies with the existing nodel for
storing the 10 extracted information, deficiencies in the criteria for

sel ecti ngweroiogdses, etc. In a specific enbodi ment of thePprasenss6so
invention, where the extracted information is stored in a know edge base
based on an ontol ogy, server 12 may enable the information extractor to

i ndicate or discuss new terns or concepts encountered in the extracted
information. Information entered by the information extractor related to
new terns or concepts nmay be 15 used during the "information nodel review
phase (step 74) described below The information extractor may al so
suggest a sapaticledms béar conqétedahe status épformatidnaelated tb mliecartielt imdatalgsatl 3by
the informatio tractor egardi ng the new terys ar oncepts be
Stored in dapgaed o Bl barnimaton cftesigh by heatele g Be AP Ay A

i nfor rmtlonth%ﬁleaﬁic@éﬁﬁo%ez@yﬁﬁ%é aﬁ@éd‘iﬁrohﬁﬂo@es%%tfg%?ﬁ For exanpl e,

server 12 may provide facilities alfowng an “information extractor to
engage in real-tinme cBemenlZmay elsowlow aa ihipmmatiay extiantoh tmpnovida sbpreyes em

These hel p servjces be used formation extractor for several
U poses) | stALE Tty RonoPEn it prnaran sobf P dke Shugfiichs
i nf or mat | Onmeés&fa@t%g Riformatin #r3a 4918, rs@ialelelr@ albWv& the ARporAbticieextidbionth t he
i nformati on extraction process, and ot her 25 pur poses. According to an

enbodi ment pfovidealeails selated |t¢1tb@rptr<iﬂdﬁn velyclpatetstased By dapabaes 13. aFhase commsntsat i on
extraction has. e ugg%lz n%?%x&?tt lhlgl }’ﬁ? Illsecdl r a3t ph cress%ﬁg gf'tthg gﬂ}cllecafl‘

records rretplioc\,% OI’I’TB. 1 on racttT on process 4OI’ t he

article. ThesgnpléBhé beBmeRey nhathaid@te ideficienaiés with tmxmlhg mgbdehfor kotiak tiwimber
of facts entered for the 30 article, the tine taken by the informatign

extract B t exteacteddatormpiion, éleﬁ@lenqwﬁemltbfhmtﬁn@fortSﬁléctlrﬂalv@ewﬁ%41281792601ﬁ°

PCT/ US02/ 35 [ 1(]f%
i nformati On@rlﬁgo%ggegt&atp eBPeQQF {eloéirv'ltﬁ?eé% me%é‘%&g?grrfo H?a%tg gsnealis Thi s
i nf or mat i onknmylebge lbwediasfedronm\cemﬂbgmmemeslﬁsm;aehalﬂcstheonformpnmatmuﬁbr to

optim ze the perforpance of the information ext ion roce ,
cal cul ate sc{Tﬁaﬁh’és Ry fepas Ph?%}cﬁﬁftsleﬁ?PW? b‘? 2 t‘?ﬂ’e‘fl i“ﬁ‘?‘iﬁ‘enthe

ef ficiency ﬁifoﬁﬂ&ldn%e&é@w e 11%‘0%5’&&10&&1%&0} el 4tBPEPYSy {erth® bA®IrcOfts may be
extraction protocol s/procedures, and for other purposes. As stated above,

after abdi nﬁmdrchrrmgmhaaMnfoamﬂmn maéelfrcwswﬁehaser(ﬁtap 74dpsciibeddictran.i Bhe f or an
he status of article stored i n dat abase

| di
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processi ng f{rFbeRatA)input by the information extractor regarding the new terms or concepts may
be stored in database 13.
Server 12 may also provide features allowing information extractors to

20  access online help services. For example, server 12 may provide facilities allowing an
information extractor to engage in real-time communication with a human or non-human
help system. These help services may be used by an information extractor for several
purposes, such as to learn more about the process or protocols for information extraction,
to discuss problems which may arise during the information extraction process, and other

25  purposes.

According to an embodiment of the present invention, as part of step 66,
after information extraction has been completed for an article, server 12 automatically
records metrics associated with the information extraction process for the article. These
metrics may include information indicating the total number of facts entered for the

30 article, the time taken by the information extractor to extract the facts, the length of the
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The article is then automatically queued to undergo quality control

processi ng. Upon 10 entering the quality control stage, information rel ated
to the arwDoB@4sroDred in database 13 is updated by servePCIASHD3Iondi cat e
that the article is in the quality control processing stage. Quality
control processing (step 68) is geared towards inproving the accuracy of
the data entered by the information extractors, ensuring that the

i nformati on has been extracted according to protocol s/ procedures

est abl i shed by users of the present invention, 15 identifying and
correcting errors in the input data, determning error count per article,
and per f orarticlg, axdheherdikeiinformatson, d ienpetoveinférenative indssocjatad with thaarticle
efficiency of, the fqrmat i on .extraction peess. | n _general uglit /
control pr st ‘?rﬁ%“‘e‘%ﬁ%‘a@%ié gmsé%tg?ff?%{b‘%? IB%G T Usrd fat WE@EPWO$%%BM%OH
bei ng st or eghdrbvd aaltiprlﬁﬁ{lt@me PedbBnakiee oFt}ﬁ 1n§)r1’n§t1@h SitFRlibd pReds! @altaldte 120
showi ng qual ity control processing 20 perforned an enbodi nent of the
present i nveaymeots dus tpthetinformetiespeggictan, 1P|d§termlnecyﬁabfﬁc;ency§ ohtheahfopmaterssi ng
is general ly initiated whe for
qual’s 1y Sorrgrion 8 niEetE Rile Ay Reabaftiompfte Bindiks, A8 Ete e Lf8 4 o)

An article may al so Rgstatedlabbwd) afeiSdryinfsifiatioe xtktdihas fihkaed Mpatitmgnt ent
reviewer. Assigning an article to nore than one content reviewer enables

redundant qafrmejior Etapsrtigle aecosdingtp step 66, thesteln of thewirtisie ptorpdyingatahase

human bei ng | i lity
control proses R (AP RAEIIN Slel EORIE Ll ﬁ&c?%%ﬁééﬁ“*’?
A content rEhd atiele inthyn ds@nekicaht queyisd mriklérganuahey/\cdnhel processing, Upmnvi ew
information 1input by the informatiqgn extractor for th artlcl andééo

12

provi delF ectperde th%qg?é%%m@ staggqAruMmayoR atftchkm € A WF‘&H
provi des vaj uisﬂét%&eﬁf&afv&%ztt%l{% eatlema%gge dﬁgﬂmﬂ s{}%tﬁ? AR EHird? Rf‘c%§s§ﬁ g. For

exanpl e, user-in aces nmay be provi dw & cont ent
03/ 042872 REAgeUSPRiBH65 0ol peocessivey (step 68 isi gearetltewards mnpmtvmgrthemqumwd for

an article. a n enbo nent where i.n n extract or
has i nputt e Cf)lﬁt@ ??fn‘lr)‘gl?ﬁg‘& ﬁ“ﬁfrﬂ? Clors> Fﬂ%mn\géﬁapn%%q‘ “% 8

sel ection Oéxtﬁetea@u&hﬁgt@a Ffdi'@co%%@éﬂuréseéétawﬁ{ed Hyasbs of i r@ﬂ:nbmv’éﬂﬁ‘on

i nformati on extractor he article may be displayed to the content

revi ewels, adﬂstlfivn@cand@prrgﬁlmrmtwhs infwy datepdetsrpaning swor epunhperettiela.candon
.Of | nf or maf | gnpngri’gﬁ X arzi[cgﬁfti%%%oa{r]lgpr%g(rathgro(\)/é)raﬁ u‘éfl a.ixé ¥fn &enc&ﬁtfla%t extract ed

i nf or mat i onPTO! Met on - ot y tTeach a | evel
of experti s@fstatibs eeidction peddesi Intgbfera ddality @Bﬁkél}prd}&ssﬁ@g tiurestthe

functions of'content reviewers. Determ nation of when .
accuracy and completeness of information being stored in information store 15.
Fig. 5 is a simplified flowchart 120 showing quality control processing

20  performed by an embodiment of the present invention as part of step 68 in Fig. 3. Quality
control processing is generally initiated when an article, which has been tagged as ready
for quality control, is assigned by server 12 to a content reviewer (step 122). An article
may also be simultaneously assigned to more than one content reviewer. Assigning an
article to more than one content reviewer enables redundant quality control processing. A

25  content reviewer may be any human being or application program which is configured to
perform quality control processing on the information input by the information extractor.
A content reviewer may use client system 14 to view the article, to view information
input by the information extractor for the article, and to provide feedback to server 12

regarding the input information. Server 12 provides various features to facilitate quality

30  control processing. For example, user interfaces may be provided which allow a content
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an informati on extractor reaches the requisite skill level to performas a
content reviewer 10 can be based on any single criterion or several

criteri a.wQmaphsring an on-line training nodule, as well Pa3/usN2/3pr opri at e
exam nation can establish eligibility for the content reviewer position.
Exceptional scores on any of the relevant netrics described herein for the
information extractors for a predeterm ned nunber of articles can al so
establish an information extractor's ability to assune the
responsibilities of a content reviewer. In 15 short, information extractors
who performthat role in an exenplary fashion nmay be either automatically
shifted to mviceat tnitevicswihe Weformsatjanbextuacted Yortanchrticle glat ¢xfamplein amat

position. Using the various_.feat.ures ovi ded erver 1 t he .cont ent
Povi ewer detBPmea e HrdReFRE SReBie b Erulfe BR S Ehoiad it PR b e ns
any extract fhefeans, eBbn sdiSdtRR oFd)artidlé by R donRut revRGR B6Ls bAteradttyahe ont ent
reviewer indicates that there is no 20 extractable content in the article,

the arti cl einfgmatigyextrasterderiihsgirtjclamay dedispthyed to thgtcanient tenfevierat i on

extraction (step 124), Far exanpl an article be, { agae not

cont ai nis(rjlg extract abl é‘sérg[h%%loni?&?ﬁt 5 %}y 8@3&??%@%%%?%?’%%&%@3{he article
i's outside {nfi@mati6R BRnPirtitiRs afldRI gloftr siriiétefies bf thet dxtvicied ehfothatidhefor
invention. The status information_ related to the article in_database 13 is

updat ed to insertienindo infarmatien sigreilélteeyraay traetha yslielcexpostise syffipigntifoeallow
| nfor mat | O”m%te{dﬂﬁ}dn%y %(Jréer{“ogxt%rtg% n%ltign;| cofttht Pe%e%\%#se t]%&@ﬁff btiod i@t ent

revi ewer thén assesses ure ana accuracy o e rntormati on 1 nput

by the i nf oamifiromation exeai@reashds thedequtiesskill teveketoperfoid ak b coltentaeaicwenny
errors in the extracted infaormation input for the article by

he
i nf or mek{ oncanderbasedon it pgle syierionos seyera) celargy GRnRiging lies wminiges | n
the extract gdadd dsihal rd Rt eliihibffon! dah QRS it A B cofdfy LO the
ik F3aea0 rsere

i nformati on extractor 26 WO 03/042872 PCT. USO% 35650 fal to
conply wit hresswaebpositiend Pxaptdual ssdrps on amyodfthe oslevant metrivsidescribrd herein fon,

errors of gm.ssion.on the part of e Lnformatio tract . ot h
orrors. It St segoR e Predsterming Bt hafcted S dra e d iR bR ! he
article i s QirgaafbneR@Abiér PIRLEABak@ e rdspoRshintiek &d nteh@tdveevictt 8P 130),
server 12 reclassifies the article as "inconplete"” (step 5 132).

| nf or mats onshost, ifernationtertracters whapafamdbat raledaealsaeapleyy fashiopameyde eifjer
server 12, RushOFL8LR IS MISSORLE BBt SutPomhel BRI,y oAl fpdere o
the errors in the preUsgshyvaidusdedads provided Batsepmer {31tBocdmént reviewer
determines and indicates to server 12 whether the article contains any extractable content
(step 123). If the input received from the content reviewer indicates that there is no
20  extractable content in the article, the article is tagged accordingly and queued for future
information extraction (step 124). For example, an article may be tagged as not
containing extractable content if the information contained in the article is outside the
scope of the domain of interest to the user of the invention. The status information
related to the article in database 13 is updated to indicate that the article has been queued
25  for future information extraction.
If the article has extractable content, the content reviewer then assesses the
structure and accuracy of the information input by the information extractor and indicates
to server 12 if there are any errors in the extracted information input for the article by the

information extractor (step 125). The errors may be due to inaccuracies in the extracted

30 information input by the information extractor, due to the information extractor having
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If the error count is belowthe threshold error value, server 14 then
allows 10 the content reviewer to correct the errors (step 136). According
to an enbwoioaems7nf the present invention, server 12 proPCHAS0¥3I650US
services and user interfaces which allow the content reviewer to edit the
extracted information for an article to correct the errors. For exanple,
in the enbodi nent where information is extracted in the formof facts,
nodul es executing on server 12 may allow the content reviewer to delete
facts, copy facts, edit 15 facts, and performother |ike activities. These
services and user interfaces may be accessed by the content reviewer using
client systfuedth com:pip rvdth‘@tatbdislmd rotddiasinetood]s fdrenformataert exitravizon, ieonrs

after errors. associated wt article have been correc

Content. 1 ovPLBRSDS PR ieesd) of ot B idUS apd el kot LEERY 1 et 1 os
related to §hi@nfiné thhdihé eRbf QJunPhREERRH WathithE altiR: 13%re%fér'tl@ineh frélceRfiduted -
The nmetrics information recorded by server 12 may include the nunber of

edits made thyeshpld eronvalie ($telwil%®)e$ervctrﬂé re¢lassifies 191|e as imcomalete™(stepnt r ol

G rors. ehcoltorBarhgH Firel G fibeinF R inl oSl rieech 87 i loon

The nmetri csindith th@ircemplédie ¢ §t§ﬁ1@ Off eHefltiont.t the irkemplekd ﬁh@led@ﬂleﬁ r@issifnddto
dat abase 13. 25 Those individuals qualified as _both information extractors

and cont ent the/iefprragiiansextiarioniaraonsciionetithe pipeis e themrevipysly erastedi ci ency

W th which j éﬁﬂa %(ﬁﬁ’ extracted and entered into information store 15.
Such dual - qua di VI duals can performeither information extraction
or content review Aslfttheehacdcuags befovathtithdes®ld ereopnalue) gergert ]hlethen allows
information_extraction or content review changes constantly,

adni ni st4 at Bresopent IxieRisHiR st B Eiesr Spk oteoeding P axen '@ﬁ%oof the
re-assign t P1%§é%1t ﬂ’r{%}aﬁo@ Bt %g%ﬁz Yarfiday d Qﬁg s3n8aSr lﬂdéféaéefs hafcH Awidual s

on an on-go real -ti'me basi$ to Insure t an opti mal system
t hr oughput ccmterﬂmnhawmtd edititheegxtimtied elhfynnathm for acasisleab cagedt g ergrs.hEee

dual -qualifie i ndi Vi n be f auto t he nd| vi dual s
o et PRS- anie Sy oot it Do Srresier it Hstkorm OF fastsoottifes
control quepcaiith Sservdempeslal Met@ntent RV BNk @ﬂdeléte exdtd, 36y &@tsogmpendl ng
articles. Based on the quality control netrics inf ornmation, server 12

conput e a fagisaind Eﬁrmqtberr lg@mcavm@af Tlese services andser nteréaces mepdei n

dat abase 13ac gs(,)slécfl% con’tent rev1 wer unB)% Ihng styst%I‘n félhe present Invention where
the extractée 1 on ore

Accordlng to an embodlment of the present invention, after errors
associated with the article have been corrected by the content reviewer (step 138), server
12 then automatically records metrics related to the quality control processing for the

20 article (step 140). The metrics information recorded by server 12 may include the
number of edits made by the content reviewer, the time taken for the quality control
process for the article, the error count for the article, the type of errors encountered by the
content reviewer, and other like information. The metrics information is associated with
the article and stored in database 13.

25 Those individuals qualified as both information extractors and content
reviewers allow for overall improvements in the efficiency with which information is
extracted and entered into information store 15. Such dual-qualified individuals can
perform either information extraction or content review. As the backlogs of articles
requiring either information extraction or content review changes constantly, the

30  administrators of the knowledge acquisition process can assign and re-assign these dual-
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know edge base and uses a fact-based information retrieval protocol, the
quality control 10 score (QC) for an article may be cal cul ated according to
t he fol | owonngoesonti on: QC = {[ 0. 25* ( FE+FMtME+MM) +MF+( 0. PCER)SP2/1B60  Tot al
Facts(post quality control) wherein, FE = nmeasures the nunber of fact data
errors. These are errors in the fact data input by the information
extractor for the article; 15 FM = neasures the mssing fact data errors.
These are errors of omi ssion when an information extractor fails to input
required fact information for the article; ME = measures nunber of netadata
errors. These are errors in the netadata input by the information
extractor f@rahﬁhé imlividedle pn MVor-gobgs trabimehesinis misvig th&ttaadmtimabs'ystﬂns. These

are errors ssi on ta information jn t

i nf or mati on H‘éttIBFlaF‘H?m?%eAL??’inﬁtéYeiy qﬁﬁ—'pmc‘??éé’£ 6?%%‘“‘951@ %J%gﬁuﬂ%e% ssi ng
facts int hﬁdivqﬁla!mmarfuw&&thnﬁtédt Weh thed HINRLIANGAX pérdsihihg §@Ality Béatrol
article, EF = is the nunber of extraneous facts information 1nput by the

i nf or mat i onprexgssiagtonrarticdes ltnftbe audlite tentrobgueusraad waly ten perdorming ndemmatipnf act s
entered by the .25 Inflﬁ{élﬂ |01n extractor but which do not qualify as facts
accordi ng t FUAREOR o7 BY ®&xtraction protocol; and Total Facts = is the
total number of factsBhgd dnhﬁe %ﬁﬂhﬁb&tﬂﬁh@fﬁﬂsﬂﬁ%n@ﬁﬁ@{ sefivBe] Desrhpuitys £ont r ol
process. 28 WD 03/042872 PCT/ US02/ 35650 According to the formula shown
above, a | ogwality ewiob s¢arel fardbeartinlegrhiefuisi stargd {n dpsahass 13.f Fongrempleaieao

errors, uld b en r and
vari abI es n%?g%démﬁ%t Oﬁﬁ%preﬁ 2}‘?‘}; ?é%wé?r%q@é e%%[c{eaﬁf ?rhgt%n %gé)n fﬁ?\avent i on.
It is antickipiledpettagé ahdeses Kifhdt-bagsdeinformatiorbtetiigial proItcﬁsdl ithe qualiest cantrol 5
extractor s/content reviewers will he sufficient that ﬂﬁrtl cl es they have

extractBd  soere(Qfek fobAn artisha mpy pe %@ulﬁé@acwangﬁﬁh@é PO SGYRLRE | | rat her
0

be forwarded directly to
i ncorporate the extrag@d{ (see the
di scussion related to Fig. 8 bel ov@otafmf&@qsfﬂ@dll}’ﬁwm‘%tl on recor ded by
server 12 may al so bewlrllsed to

FE = measures the number of fact data errors. These are errors in the fact
data input by the information extractor for the article;
15 FM = measures the missing fact data errors. These are errors of omission
when an information extractor fails to input required fact information for the article;
ME = measures number of metadata errors. These are errors in the
metadata input by the information extractor for the article;
MM = measures the missing metadata errors. These are errors of omission
20  in the metadata information input by the information extractor for the article;
MF = measures the number of missing facts in the information input by the
information extractor for the article;
EF = is the number of extraneous facts information input by the
information extractor for the article. Extraneous facts are generally facts entered by the
25  information extractor but which do not qualify as facts according to the information
extraction protocol; and
Total Facts = is the total number of facts for the article determined after

the quality control process.
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10 generate reports related to the informati on extraction process. These
reports may be generated on a periodic basis. The status of the article in
dat abase W8 m3m428Men updated to indicate that quality contcelusbysseshe
article has been conpleted (step 142). The article is then queued up for

t he next processing step. According to an enbodi nent of the present

i nvention, server 12 updates information associated with the information
extractor in 15 database 13 to indicate that the information extractor is
eligible to be paid for the article (step 144). Referring back to Fig. 3,
after an article has successfully passed through the quality control step
68, the i nfAcoomdingio ‘dretfoanmla showen emveenkat O fcore iedica@s:highg;ualiﬁyf(tdeaﬁy ifon

20" i nf or et 68 25 B¢ B0 Qlt bl AR Bops it ik Shieli s i 87 o 0"
updat ed by SR{a¥RE ng BeQused DfUlERRivE Qﬁiﬁboﬂﬂﬁ‘?erﬂtmﬂh@ﬁiésé}ﬂ iventidgt or Is

eligible for receiving conpensation for the article. Alternatively, the
process nay be aut onaItlléE:aitiprated thaighe skillexe]l phduadquealifsedobiarmatianticle i s

peen  compl BBt e degern g 5P Rt HREGERIR ey Sk SRRl e s on

extractor afnf@matibe frden Wilf AstiREd gial ﬁ?bdhﬁfﬁl Obut QB ratBer Kifoabaded disecliydo
determ nes that the article has co eted the quali té control process.

Several di f ¢uiplogists wdarvildben c}@égmme hayetp méom@fﬁs@ﬁ@&ec agtedInforATaBORARtP on
extract or . R EiRTRRe 14 e U AL PRIGK] (026608 bIRY) be monetarily
conpensat ed usin erctechni ues such as points,

stock options, etc. ’ZEem&rQB/iﬁéﬂﬁitﬁ)nﬁéﬂ'drHﬁDBy‘ 826&012 ey alsdba gsddaoan

enbodi nent of the present invention, server 12 deternjpes the paynent due
to the ithf ogqm{thpes@ Felted fo the infarmastion e traction RIGCESs. WBFIE TEREISHRANR by t he
| nf or ML ONe el ALLPE pUAELIRY i SASLCH RO RRYEHahAG T & tChaaRaLHe
quality con score assoclated wt e art et her

article wasmdma&:sthgnpldht‘y domtrol foi threreaticle hashdenaotipbeted ¢step ]elrzb oThezantmte is
associ at ed tht ormation in t.he |nformat|o extr and
oher 11 ke iR GroHIgIBIOL THRRGK RPFORDE St dltgr b B STHIeHUBSI SR Iy aTD t o

the i nf or maglyeRidnx bdra&d @uﬂdﬁtéﬁﬁﬁﬁﬁlatidﬂ A caRapRith Ine ff@mafioh §xt?ac§drrm| ified
fl owchart 160 show ng processing perforned by an enbodi ment of the present

i nventikhn f@talm@ birta indidateythatdhe infermiatign eksaciomnig ehigibld torbechaid fot thetastieln
i nformati on 14%:t or. This enbodi nent assunmes that the i nformati on has
been :

Referring back to Fig. 3, after an article has successfully passed through
the quality control step 68, the information extractor is compensated for extracting
information for the article (step 70). This process may be automatically triggered when

20  information stored in database 13 for the information extractor is updated by server 12 to
indicate that the information extractor is eligible for receiving compensation for the
article. Alternatively, the process may be automatically triggered when the status of an
article is updated to indicate that quality control processing for the article has been
completed. The process may also be triggered by the information extractor after the

25  information extractor queries database 13 and determines that the article has completed
the quality control process. Several different techniques may be used to compensate the
information extractor. For example, the information extractor may be monetarily
compensated, or may be compensated using other techniques such as points, stock

options, etc.
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extracted using a fact-based information retrieval nodel. According to the
enbodi nent depicted in Fig. 6, server 12 first determ nes a base rate (BR)
of paynerwofodt4ashe article (step 162). This base rate isPgensoabicyo st or ed
in dat abase 13. Server 12 then determnes if the article was ever
reassigned to the informati on extractor for corrections (step 164). If it
15 is determned that the article was never reassigned, processing
continues with step 171. If +the article was reassigned, server 12 then
determ nes the nunber of tines that the article was reassigned (step 166).
If the nunber of tinmes that the article was reassigned is above a

t hreshol d val ue serve\rccdﬁingap ahmdib@dtmerttbﬁthetpnﬂehrﬁmentm samverX2r actor is

not entitle . ensation for, th artlcle % ‘}]‘fﬂ% Informatiqn to
this effect ?f‘ﬁVmHSS DrEReR s 0 thentorRanamexiyapior based e GBFLLY PRYSTE hat
the article W@‘ﬁaoiﬁthgﬁﬁ%ﬁa%oﬁ(lﬂﬁbctépwﬁfch%yod@ baks&Bort BRI lctbry %dheas tRe NEW
base rate nay be calculated by nultiplying the current base rate 90%
(step 170). qﬁ!tlweelstmigccnrh@ssocmﬁdlwﬂeﬁlewrtndie,svlmﬂlelmnm the sttigte waslr;eamcér 12

conpar es th t.of al nunb cts for the art

oo - cont i orpleEma N Par Rl B Trivieda 15 Hed S G g iFmbtion inpt py the
embodi rrent 1nf815na{tﬁﬁ kietbAGhd BRkETKSkorvkibe. [rﬁoﬁﬁéﬁoﬁﬁe%é?dmkfthé he fact
count for the article is Iess than or equal to the | ow fact waternmark

val ue, a nedpmpensation pavebleda thainformationy extractarps Wﬁ?@ in Idétab@ﬁarlﬁent base rate
by 75% (step 172). Pr cegsLn 174 f act
count for the artlcle%| %gégg]trﬁe&ﬁéﬁ “% qu%OV\fF ?cgfsn%Rer gbya%

processi ng embbdireas of the preseitdvehfién fdrhusdeatichily cal&‘ﬁilhﬁﬂg thtZompeiaries dihe
total nupber of facts for the article 30 with a user- conflgurable hi gh fact

wat er matk vig Feinformagen prgadiey. dhigrebedimertassanssdhat the ghonpption hasb @nz
PCT/ US02/ 35 ctédh@s 1@ Egﬁc{ Bskd %ﬁ%“ret‘#@l&lﬂi g#gl&fl.agccérﬁ{ngr 0 tﬂe entﬂg}f?l

count for t artlc IS greater mark va a new
base rate idepuaﬂeduﬂ Riged, deyvemiD tfirgildgtengirteh a bawnam{tBR)bﬁ@ymamtefoxb&lehﬁﬁ%(st ep
176) . Proce ontinues Wt ste 178. . If the fact _counf for the
article is p@ﬁaﬁﬂﬁ(‘baéﬁ{?éq 15186047 ip databgset 13y F‘f@r\}allﬂf‘@ SBLESdt ng
continues fheWridle %@ev&71§ass§ﬁédfﬁ;rmé%1ﬁﬁﬁﬁl&l@maa@§f&rfasrre&ﬁ;ln's (e SONEIf it
associated with the article with a user-configurable quality score

t hreshold (istdstermpgyd thatrthe artisleuati mewent reassigned) pmeerssmq wantinues sgtbrstep 171. If

art oo s iRl as Ntubhdh v O Akl R BE0S: AR e abidh,
quality, a mméaaﬁgn dags@ |156)1quw1ﬁmhweﬂnmés it tHopktidlawat RRsGddan kbR e

rate by 120% (ste Processing th
a threshold value server 12 may 1nd1cate that the information extractor is not entitled to

compensation for the article (step 168). Information to this effect may be stored in
20  database 13. If the number of times that the article was reassigned is equal to or below
the threshold value, a new base rate may be calculated by multiplying the current base
rate by 90% (step 170). Processing then continues with step 171.
In step 171, server 12 compares the total number of facts for the article
with a user-configurable low fact watermark value. According to a specific embodiment,
25  the low fact watermark value is set to 10. If the fact count for the article is less than or
equal to the low fact watermark value, a new base rate is calculated by multiplying the
current base rate by 75% (step 172). Processing then continues with step 174. If the fact
count for the article is greater than the low fact watermark value processing continues
with step 174. In step 174, server 12 compares the total number of facts for the article

30  with a user-configurable high fact watermark value. According to a specific embodiment,
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continues with step 182. If the quality score is greater than or equal to
the quality score threshold, processing continues with step 182. In step
182, adj wwomen#zs7ay be nmade to the cal cul ated paynment ratPeT/usor/3568xanpl e,
adj ustments nay be made based on the geographical |ocations of the 15
information extractors, e.g. information extractors located in countries
outside the US nmy be paid a higher or |ower rate depending on the
prevailing market rates in that country. After the adjustnments have been
made, the final calcul ated paynment rate indicates the conpensati on anount
due to the information extractor for the article. This information is then

stored in databdsfcthdatbndra@hlut idep toRY NEtie fatt donat MEhetrtiélo id dreate?Ban
information extractor (step 184). It_should be apparent that the flowhart
depi ct ed i ntheihigh fgctguatermask yalupy srews Bassgaigds sadeutelad By eniaplxgethe eiressbei i ¢
enbodi nent r ' td L | ti-pld ers
descri bed oS EF PFUZ5Aiob TYEL hBCesrink kENoRfinuce WUPRLF EP, AR ol
invention. foeveraticletihiess thew bnequab® thedighfhétivwdteratask walye, peocessng tartinudd
cal cul atj ng gon%%sn%gti on due to the information extractor according to
other enboWIthslPd78f t he present invention. In terns of conpensati on,

dual -qualified infor s@lkapﬁglﬁﬁ egﬁg@eﬂh%gﬁaﬁ@tscmvaism&i WY tRertQuRamsat ed

at arate that is greater used to conpensate 1 ndividuals who are
qual i fi ed owmeycasfigunitde qualitpscars threshpbt Gteprl 78k omt anrembosithentevlere lowenay be

aid at different rates depending on the. tasks.conpleted.. 3 3/ 042872
T Us02) 3EE SeEsSoresIon A hth: ety it (o SR RCS RS et prtagts prdcle
i nformat i onjsqads iRt 1BE qiAMy 3bcie tltx‘@s}@fd:'iiﬁ.\’iﬁ@icﬂt‘{ﬁzg‘ﬁgﬂq{l&lﬁy,sa h&# BaNeGhte Ss

According to a specifi'c enbodi nent, server rraé send a nessage to an
account¥) pasaddilated pp mudtplying the eirant basengtetbiye 28¥cotent I80pabmptssingghen cat i on

to issue a check to.the igfo tion..extractor .5 for the

Al ternati ve‘f%’l?mggsr%ﬁ S%Q l%yfﬂﬁ% 8\“‘?1%é?qr%f‘srﬁr%art%rcﬁé‘%ns?rngqu?g{gggé;&?%ggcom

i nf or mat i onthesshblAS pRkessp connmialvwith étie1ge.esent invention may automatically
credit the information extractor's account for the anount due. The present
i nvention may al so i sBugter k8% pdivktmenis may bamsdeta the salewated papmentgate; ot

armount omd%a@@é%dﬁs{ﬁéﬂé&hﬁ Be GIHROH! {88 the gga%@méﬁ wsaeror&ro%ﬁéie

i nterfaces OW account's paya pers to access I nformation
stored 15 dafabesien E8tradtokoe. grhfommati@gentdictegs located imcmmtrpasicttside the &S _
lmr;ilorbga tho nm%( E:%gfdoarﬁigm%rr] lcEvtf]gr rgtg%lélr)]énd\{\rﬁigsoxp ’%Ie %iev%ﬂlqlgoégrﬁgt rlatlels< ?n ‘éhg‘I ormation
country. After the adjustments have been made, the final calculated payment rate
indicates the compensation amount due to the information extractor for the article. This
information is then stored in database 13 to facilitate payment of the amount to the
20  information extractor (step 184).
It should be apparent that the flowchart depicted in Fig. 6 describes
processing performed according to a specific embodiment of the present invention.
Likewise, the percentage multipliers described above illustrate a particular embodiment
of the present invention. Several other techniques and multipliers may be used for
25  calculating compensation due to the information extractor according to other
embodiments of the present invention. In terms of compensation, dual-qualified
information extractors/content reviewers may be compensated at a rate that is greater than

that used to compensate individuals who are qualified only as information extractors or

content reviewers, or may be paid at different rates depending on the tasks completed.
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recorded in database 13. Server 12 may al so provide user interfaces which
allow information extractors to determne the status of the articles for
whi ch t hewvolvaweesextracted 15 informati on. For exanple, a weh/ysagsasesmy be
di spl ayed for each information extractor displaying the status of the
various articles for which the informati on extractor has extracted
informati on. The web page may al so display the status of conpensation
paynent for each article. Fig. 7 depicts an exenplary web page 190 which
may be displayed to the information extractor by server 12. As shown in
Fig. 7, web page 190 20 may display information 191 related to the

i nformation extract orTielehuah payrhent ofithe coinpeheatioh afmunebitheindorhiagiohor , t he
country of residence of the information extractor, and_.the identification
nunber of tF¥&astar BAKAP &8 ashkieyeusing vamoup beY- yAcoxding to § gpecific

i dentificaty el ' r ' ly identif
the infor néanglgbgnﬂﬂéﬁit g’reg(/:q?ol?. %X%gglzésg%qﬂa% aaﬁ%g}éﬁd)ia%p lggp Ig{&llaﬁgl? of Y
articl es l9@stastingtiechctouri?Spdyablei apphcatimhito issexd charkdo tHeanfarmboomettiastor

extraction._ Each article be.identifi by.an_. article identification
munber i dRT DTNl PEL] eI, ST LAY SPEH B uRR BOPTSIELo PaY By each
article in hRemblish exttddforS Fof SSRIIQIREFTsM itveRtiGH faf hltoliatitAIR ¢rBdiPtHERL | ON
extraction process nmay be displayed. b page 190 nay al so di'splay quality
cont rol reliafcenhatiet extestorsiactouns fartthe At dRandbde prasentqunadntipy msy@lse issue
calculated fqr the.article, and other Jike 30 information. The "Fact Range"
A L e e T P R R
PCT/ US02/ 3583 19904 provide titérfces whitd d116{0dcoBiiitd paydblel jRedoRhelSo a6dmeNnsat i on.
For exanple, if an article has 10 or fewer facts it may be classified as

bel ongilflg tiofarmetion garedfindatabasads. dnformation regardingsthe amownitpaittiodhe get s pai d

at a lower rate. .If the artjcl 0 f . fﬁtﬁ be

cl assified 35 B8 l%rh%)ftﬁaﬁt({rbwb?‘lnet%e %%‘r%nuéfwa% %ag@, an(rzl)tgge’r giﬁgﬁ} e Aﬁ%&/&rla te is

adj ust ed 5 resdedlinntabasd f3.t here are 51 or nore facts the article may be

classified as belonging to the "above" nornal facthirﬁnﬂe and the pay rate
i

i's higher. The cal cul%ﬁW@ﬂzdPaXﬂéOBW.iqeé%sérmE%igaé%PW . OWG‘iﬁfBHPat.%ﬂ‘r{ facts in
an article s BRe HRMGHINALSAAOUE 1 AAILERPGRICH e hike Ayaci@ddi ti onal |y,

web page 190 nmay al so spl ay paynent ré ated information 193. Referring
back t d5Fi ginf@mation. eForquxamipley a sa@btpage nyay deeksplaygd ffareaam irdoimatios eltrgctorl 0

been conpl et.ed, .the status.of the article in. abgse 13 is updated to
indicate t §1§1@)ﬁggt r3teg %ftgg VRIRMS RS éﬁ?”?’ﬁ%g[hﬁgﬁ?mff}’(%é%ﬁcﬁﬁr ase. The
article mayeeRd oA TH Wb page may also display the status of compensation

payment for each article. Fig. 7 depicts an exemplary web page 190 which may be

displayed to the information extractor by server 12. As shown in Fig. 7, web page 190

20  may display information 191 related to the information extractor such as the name of the
information extractor, the country of residence of the information extractor, and the
identification number of the information extractor. As previously stated, the
identification number is usually assigned by server 12 to uniquely identify the
information extractor. Web page 190 may also display a list of articles 192 assigned to

25  the information extractor for information extraction. Each article may be identified by an
article identification number which, as previously stated, may be assigned by server 12.
For each article in the list, the status/progress of the article in the information extraction
process may be displayed. Web page 190 may also display quality control related metrics
such as the “Fact Range” the quality score calculated for the article, and other like

30 information. The “Fact Range” indicates the number of facts in an article which may be
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a "information nodel review' stage during which nodel reviewers are allowed
to review the information extracted fromthe article and determine if the
nodel usewofoa4srnring the information in information st@ece/usbysweds to be
changed to accomopbdate the extracted 15 information (step 74). The
"informati on nodel"™ for an information store refers to the information
representation used to store the information in information store 15. For
exanple, for a know edge base, the "nodel"” nmay refer to an ontol ogy used to
represent the know edge in the know edge base. As stated above, an
ontology is typically a representation of the world or a part of the

wor |l d. For wsed & ddteramiat thtahfunmaton ettenctonsdbehipedationy Foeé:amilg if dreartialel e

structure used to _store information,. The npde| reviewers_may be nman
bei ngs t r ai Hed 0 fewsr fagts ftHpasehg classtlied asbe itBﬁheoro‘gp&qtgaé‘g?Bﬂg ogr ans

configured {a,RRAHOERIRS %'e?s‘ﬂa?d"ﬁt aﬁgw\éﬁ%aé% fw@ﬁ@éﬁi%m Y &S 50 f28! e GRigc1and

user interfaces which facilitate t revi ew process and which all ow
nmodel revi emay be tlassifed s/bhelatgange, tho 'namadlt fact iaege 8 thx pay fateyisiadfustedat i on

nodel styucture,. d revi ewers may. per.form.these activities usi.ng, cl.ient
Syst ens 514t £ LEP b S o P Tl e A EHE RO Sreutasi e 26 0olpBF nE S5 i e,
i f the i nf orBB{d Adringl BEORA aﬁuﬁe?agayﬂt@gqﬁgm,sqﬂh@@ﬂeﬁﬁﬁ&gome@&y gnt ol ogy,
the nodel reviewers (or onfol ogists), can review new ternms or concepts

t hat are i nbasedioe g number hEfactsfio apartichhashieen desstibed abaviehetharespeast tostignol

make appropriat.e changes to.the ontol.ogy. 33 03/042872 RCT/LUS02/ 35650
Fra. 8 1o nhuliBesin? 88 Bret 10t ReT S8 Rl e P e R BeFPL 1 7B by an
enbodi ment of the prereRfriigbRRkb Bip. dUdfted Quility confrelpTtdssifg fardal arti ¥ hey
stage. For the enbodinment depicted in Fig. 8, it is assunmed that

" nf or ekl onbaskicpapldtesh tesstasax ebthe Artisle neatibeses Ktis ipdaird imindicaie tBatthect ed

i nformation_j.: j S . har t
200 depi ot s S 88 ferld) 6; 40 A0 A2 8BS T A By B B A pod P
i nvention fafinfewmaten npdekersvieor cepe sluring tviciemaded revakwerg achadloged td cevidve
ontology to_ accommpdate the _new concepts or terns, The process is,
initiated whenioEpgian exsracte érmﬂ?@glﬁﬁ@%&v@aﬂééﬁ%n@@d@?ﬁ%atqmngﬁh% he

extracted ipk te)h Sil}gin(f&‘h%ﬁoﬁgﬁ)}e 15 hedaQkdrBL i:mgw%o SREMnfRRC TR eﬂmég_e

stored in databas As previously described,” 10 information regarding
t he poski bl mfpnesien (tepT4)ndibe Cinfompatinimodeliefon an infotreatidndiere neftisda the s

oo L B L TR0 R H b e,

i nformat i oNnedafipid, fYa kitfivledge base, the “model” may refer to an ontology used to represent
the knowledge in the knowledge base. As stated above, an ontology is typically a
representation of the world or a part of the world. For a relational database, the “model”

20  may refer to the table structure used to store information. The model reviewers may be
human beings trained to review the extracted information or application programs
configured to perform the review.

Server 12 provides several services and user interfaces which facilitate the
model review process and which allow model reviewers to review, change, or update the

25  existing information model structure. Model reviewers may perform these activities
using client systems 14 coupled to server 12 via communication network 16. For
example, if the information is stored in a knowledge base according to an ontology, the
model reviewers (or ontologists), can review new terms or concepts that are introduced in

the information extracted from the articles and make appropriate changes to the ontology.
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information extractor may indicate the new concepts for the articles, the
suggested superclass for each concept, information describing each
concept, wOD®3/0428fDr mati on stored 15 in database 13 for ea®hTASNLEPEE0 May

al so include information about the source of the concept, the date when

t he new concept was input to server 12, and other |ike information. Server
12 then prioritizes the concepts and queues themup for assignnent to the
ontol ogy reviewers (step 204). According to an enbodi ment of the present 20
invention, server 12 may prioritize the concepts based upon the sane
prioritization criteria used for prioritizing the articles. According to
anot her enbodi nent, cBigc 8 s sinmyiificd flosghant 20Q slovges ptosessire mwrnfoohed)by ey be
given a high prjorit ince the ontolo needs to be changed before the
fact corr es%ﬁﬁdllﬁ‘ﬁnﬁ%tﬁ%@eé%ﬁ&%‘ﬁfm%ﬂmg‘é thAf P’éﬂat}oﬁtrﬁo‘f%ée WBW%d%%r th%lse.
25 The new GoRGERES: &;)iét@cr b ©'M ik ASubid fRat TR rh R Berabtidriig88se@lonasSi gned
to ontol ogists that are responsible for different branches of the ontol ogy

(al so cal | efict-basedneidebantdahe giktsacsed) infagmepor 36fored inf kmuwledge base basedtoadnwi t h
t he concepts in database i s. updated to i.dentify. the branc t 0l ogi, st
o whom hesriaibetnl TGS 200 ghiatsBiiieses ReTerared,vahb SEPRURRALR B Bregicene
invention, {nRentamSfof RVRWinfBYwREn&PtsAstiteriR dndahdinglEiangss 1)thd fetoRigpes Cl ass
suggested for the new concept. For exanple, if a 34 03/ 042872

PCT/ US02/ 358%0mmusiatectbe sescongepts orrienmse Thepaesssyis inisiagd densemag bdst ed

supercl ass of | " associ ate A i e
aut onmati cal ﬁﬁn‘é@%{{g%%%WB%%e fs\}ag%oc? g&%“%ﬁllée e%ﬁgtﬁgﬁﬂgﬁﬁ%f@g(% téc:gapze)ts?ponsi bl e
for the " mammfedngatiol ferneidh ebndebemaynbekogyd inTatabade 1B2 Admevidhilpdssdribed,br anch

ontol ogi st to whomthe concept was 5 assigned to indicate if fhe i

assi gnrht  infermagep segardisg gy provble presepereofisHeepcerta i the exriesinfgrmetion gned
to the bran i: - 'lﬁi,tuﬁ ssign the
concept to %%8?%%@ g‘%%&%ﬂgn?%ll%igﬁg%&;%?\?g@ %H%? Vi g{gghgggt\rﬁcgegg to assign
t he concept inférmatinnidngng blep66lin Big 8] Fgr sxamplé, thdhmforortioptinpwh by tler r ect | y

The. pri mar o HEBREBREESRE HROMASSEHE S50 PPl JratisIes 319 BREHD r evi ow
the concept sﬁﬁf&l&sg 6y ik bOitehe hidbRfhtion deb&itiaNeRRcohpt, 46, Snfirifitibh stoh
ont ol ogy needs to be changed to acconmpdate the concept. Server 12
15  in database 13 for each concept may also include information about the source of the
concept, the date when the new concept was input to server 12, and other like
information.
Server 12 then prioritizes the concepts and queues them up for assignment
to the ontology reviewers (step 204). According to an embodiment of the present
20  invention, server 12 may prioritize the concepts based upon the same prioritization
criteria used for prioritizing the articles. According to another embodiment, concepts
which require changes to the ontology may be given a high priority since the ontology
needs to be changed before the fact corresponding to the concept can be entered into the
knowledge base.
25 The new concepts or terms from the queue may then be triaged or assigned
to ontologists that are responsible for different branches of the ontology (also called
“branch ontologists™) (step 206). Information associated with the concepts in database 13
is updated to identify the branch ontologist to whom the concept was assigned.
According to an embodiment of the present invention, the assignment may be

30  automatically driven by the superclass suggested for the new concept. For example, if a
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may provide several user interfaces and services which facilitate the
concept review process. For exanple, server 12 may provi de services for

vi ewi ng tWwe opm¥esconcepts, 15 sorting the concepts based omC3a502/33650
criteria, view ng the suggested superclasses, adding/deleting new objects,
addi ng/ del eting slots, etc. The branch ontol ogi st may use these services
and user interfaces to review information related to the concept and to
provi de concept review information to server 12 (step 208). The concept
review information input by the branch ontol ogi st may incl ude
classification information for the 20 new concept, information defining or
docunent i ngndvineomnept likeritmpise” eumksatpherd hasrf smgpestdédouperthass bf ‘@marhmelit ol ogi st
may al so input .information for nodeling the concept . in.the ontol ogy. After
the branch #seated i ihike W%?Qf’&?@dn%wgq aqi%‘vﬁ%%?l%@s%g@g@esﬁf"eﬁ ig t‘b&’én

conpl et ed, 4 a{élﬁ&lbggg?e?ﬁ&ﬁhﬁ‘é £ 1 4harhG1sC BRESRbF iR odRdlaBase 13 is

updated to 1 ndicate at concept review has been conpléted and that the
concept i s now awai t i Servepl® themhlléwoie draeh onthdogistdowdoogths toncEhewaoncept

is then assigned to a secondary ontol ogi st te 1Q) .who reyiews the

i nf or mat onasglth?ﬁ H’e‘&gﬁﬁtetlﬁ@‘_eﬁf‘%{%’ﬂp??wagﬁeﬁe‘%zftﬁﬁ 88633%%(?08??8{?? it for
qual ity. Sef¥Sleoddy FRYeRl QY HHGraR onkdlbEET GG Lhe Dikhch DMOISES piéTesho atsigw t he
secondary ontologist to review infornmation i nput by the primry ontol ogi st

and to maketh8@ondeahpemothsr braach nhtotagist, ssrvenh? provades semiags torarsigadboeeneept
ont ol ogi st provj,des feedback. 3 03/ 042872 PCT/ USO2/ 35650, . rk
of the firs aé‘ﬂ{hﬁf Erdflglf °?t8fo§éﬁt\/§:rt iﬁo%g?te‘ﬁasffﬁﬁegsf ?Séfgﬁlgg’ Séa?elsﬁlggg‘?ﬁ\;ﬁ\%l rk of
the primaryitRRiegl20g] st i s bel ow a user-configurable acceptable quality
threshold (step 214), the concept is returned/reassigned to the primary
ont ol ogi&st for correcOnemthedriags is deye, the primanwnidegiside diont 2ePnsEPHSt he

reassi gned ¢ i 'Qggg r I i 1] y
ont ol ogi st ’Tls(r%%%g}sl a@é"reprg‘?%%n I F]h%u‘{‘ﬂ%@’t ?ﬂ‘gﬂ‘tﬁ?‘?ﬂﬁ%ﬁgﬁ%@%ﬁgﬁgﬁ’? g S?Jét I f
the qual it getergniadif\ie diteloghmesdsab te Charged tideccoamanttitenthe cbmgpts tSeimees 12

"approved"” the new concept), .  information assocjated wiith the concept
stored in d@@g@gg/édelsgvpr@i)mg%t 4R %ﬁr‘&lﬁ?sewblﬁg?a"ﬂﬂtﬁ@ tﬁ%ﬁ%ﬁﬁ’t 5¥e¥er m has

been appr OV@%{:%}S%F Br gx?a?ﬁpl FEF12 ?]rga?'ibﬁ(?\gée Ldrdicks Rf vihen s R MR onbBfle to the

ont ol ogy an e concept s7’t ernms t ave been nodel ed.” The i nformation 10
rel at edld o sdrtingthengaseptalyasthen sbera cotesid, Viawile the seggedt8d funeelasse)) . After

E G I TR RN T T o
concepts ar et @PvicQAN usbr PR rfkey t8Gevifw information related to the concept and to
provide concept review information to server 12 (step 208). The concept review
information input by the branch ontologist may include classification information for the
20  new concept, information defining or documenting tﬁe new concept, and other
information. The branch ontologist may also input information for modeling the concept
in the ontology.
After the branch ontologist has indicated that review of a concept has been
completed, information associated with the concept in database 13 is updated to indicate
25  that concept review has been completed and that the concept is now awaiting approval
from a secondary ontologist. The concept is then assigned to a secondary ontologist (step
210) who reviews the information provided by the primary branch ontologist and checks
it for quality. Server 12 may provide user interfaces and services which allow the
secondary ontologist to review information input by the primary ontologist and to make

30  changes to the information when necessary. The secondary ontologist provides feedback
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information store 15. Status information for the article in database 13 is
updated to indicate that information fromthe article is ready to be
stored i rwDrBo#288t i on store 15. 15 According to an enbodi PemtUSOL/336hE
present invention, the processing depicted in Fig. 8 ensures that the
extracted information will not be |oaded into the information store 15
until changes to the information nodel have been proposed, reviewed, and
accepted. This ensures that the facts related infornmation entered in the
information store 15 does not violate the information nodel used for
storing the 20 information in information store 15. When the information
store is a sethetwakal thtdisbasaogamorsesiend?2 gstepd 202 If the qodlity abivesk ofthe nodel

revi ewer determnes if, th tructure of e or e tables or,.the
rel ationshi Hﬁmﬁ‘éft‘%ﬁé‘élﬂglﬁwé%ﬂz’b‘f dUSHEER 1%‘5&88 a%‘i‘?&%gkoq‘{agtya@é%ﬁ%éﬁt@ 2H‘P_e
i nformati Onthegeféé;eﬁ)gg r@%rﬁé&ﬁeéﬁ%gﬁalém ﬂh@?ri‘?ﬁé}f Bftb Rigist RS olectich (FRY NPV de

i nterfaces an Ices to 25 cilitate the review and change process.

Li kewi se, skifureratibl assmyiatrdowitll thefreassigned esncepirmay dicate erepraiigntifiechboly g t he
informatj on nodel s for other types of informatian store such. as
obj ect - ot i effC8 %93@&&5_& n g‘r‘?dx‘t%ﬁé‘aﬁ“i“k]élpu%%% pg&a%ﬁrafgh 9@8@@?2'51%%6

i ndi cation 50 sh®ofOaRl thicend1g (R tﬁe‘l@&oﬂd&tol@@i@?ﬂlasr‘ﬁw?@%&f’ thafew@omept)ed
review of the nobdel for an article, server 12 changes the 30 status of the

article in thderaintion ag®ciated widh thetconesptrptoead; indatgbasehlsd iswrdated windigatgibe f or

36 WD 03/042872 PCT/ US02/, 35650 the grtic and hndi t edge
extracted fﬁ’ﬁrﬁofl‘f?@t oF R has E%ennqgquggéi}eq %Fggé %"'8}5%6% %[g ééqu%a?]k %’E?’S rcﬁagﬁgg n
store 15. Rghaé td the obtdeyt dfth@condeptafidrts thindiate bedviimyddal. Hie iafornatien has
been conpleted, the information extracted fromthe article is

aut omat 1&al rojatebisdbe changanmas thandrecssiored in datehasel  EvensiDe After pew spneegfs  As

part of ste r-\Me 2 eg |
Convert it Fsogued St e AP TRkl and Bk R LT bR
i nf or mat i ontd the bh@logyd dée fhes assboiated twitinthsdearoacdps areahereveadyplogye storedin

specific epbodi nent of the present invention wherein infgqrmt store 15
is a know eHg@Mien storg by, gfatusy ation,f0g jthg auti ﬁéng%?n]?aéﬁtl Lile tion to

a format Vm.rﬁlkfbaititg%in’f(ﬁmaﬁoﬁ AlonSthe aitide éq?dd@ 8 bk @&Yé@ﬂgﬁfoﬁgﬁﬁﬁn sereVisr 12

may check that t rames to which the infofmation is to be added exist.
Server 12 may al so addcsoémding tb@ntemboflingent of thegreseptinperpisnathe proggssingt s

\Q’i E):] e::l hiene? ép%gtteg gn iﬁngf g%gsa&riesotlﬂat ti!l_Q gxt&*all’c?er}lsllnfc}rr%gti(i)ﬂ] iv?lli rq(?’} ‘ti)qua € )inttohcﬁen . be
information store 15 until changes to the information model have been proposed,
reviewed, and accepted. This ensures that the facts related information entered in the
information store 15 does not violate the information model used for storing the

20  information in information store 15.

When the information store is a relational database comprising a plurality
of tables, the model reviewer determines if the structure of one or more tables or the
relationships between the tables need to be changed to accommodate the information
entered by the information extractor. Server 12 may provide interfaces and services to

25 facilitate the review and change process. Likewise, server 12 may provide facilities for
reviewing and amending the information models for other types of information stores
such as object-oriented databases, and the like.

After server 12 receives an indication from the model reviewer that the

model reviewer has completed review of the model for an article, server 12 changes the

30 status of the article in database 13 to indicate completion of the model review phase for
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know edge base. As described above, the present invention manages the
process of 15 information extraction and storage. It should be apparent

t hat the woap®4shiown in Fig. 3 can be perforned concurrem®CiryusSoFaissexanpl e,
while an information extractor is entering extracted information for a
first article, the present invention may be performng quality control
processing on a second article for which the information has already been
input, performng nodel review for a third article, and may be storing
information in 20 information store 15 for a fourth article, and so on.
Accordingly, the tasks of identifying articles, identifying information
ext ract or s the atielevindgo iricaxthatlatosded gefeatmeted fom teattidyis novready to be
processi ng, . nodel_.revi ew,, and si rage of information can be perforned in
paral | el éﬁﬁoﬁlﬁdé‘i‘gﬁ%@at% stpee gi bed herein, both the information

extraction process angfihfo back fPR ge@taf&ﬁﬁfoa&rewe@eféﬁarmmma%em aphi cal l'y
distributed. There is I|tt|ge need Tor a physical concentration of

i ndi vi dual <oinplaterd; the mfermation exicactadafiremtioe matﬂ@rls alitomatically dep@@tﬁd@éd on a
web site acces hr ough t he rnet ,and t I, |cles e ect

i nf or mati ort (Eﬁ‘?}r’a‘{:‘% rHW atof“o’r§ Giﬁ?t@ﬁt Arsé)\?]it ;7‘6 a:f,e%er fgg"sa

el ectroni ¢ MEh&E®ITornPHRh ahARohvHrEll B forfmat sdifaBletfafitoR! e@lﬂﬁﬁ(&ﬁiatlbﬁ‘ﬁo@élv
both the original article, as well as the 30 results of the infornation

extraction lrﬁayTH@emi@mailQiem thencadded to inferaratien stese b3-cerrexample, Bva sgocdsy 042872

et abl | shoc e B e Efebibe By E R ARGuS) Bbis 1A a3 RRMPR IS ©

costs of p%ﬁdeﬁm Byl tiinelateahe extractsdriafotmatidi to%ﬂ)r@avwhwhtm sotabledot stoding
reviewers in severaly different countries will be avai lhéq%fgﬁto revj ew

articl d9 tinatknnwlesgs bpeeadBiergsie mayr%ghthah@eufrﬁﬂwﬁa {rigrrpation is to
process. Sek%]d?& %@?‘s erf1ﬁ%a t§1<¥ts chth%Més%n& ﬁ{en'r@?hl\étedt}'@lsﬁts"“ th

equi val ent isp SSI e to designhate auto Ically content
revi ewers Whith ok trhettd mfgmimmal [The hansated adfermdtiononpethsabe storedan thecei ve
nore work than %SCSFE’ paid at a higher rate. A certain mninmm anmount of
content reknoW! a%houl d flow to all individuals qualified for such work

both to retain the sgg Hés%ﬁﬁecpibotv@,etﬁg f@&ﬁt‘ih@iﬁbﬁnﬁaﬁ@'the poctR dfeep their
skills well honed. Simlar work 10 al Ipocatl on can al so6 occur in the

i nf or nESi oninforatien extracipoead storags. Wohkuldde apparsnt that thelsteps showmndd Fi® 3 ess
wel | - conpensat ed | di vi

L.gh
conpensat i ol 8\P8T oL f%cu?glttyet &rﬁx?ﬂgfésgpﬁhg%g{f%?nw{o e(%%%{t% Htem‘g °

i nf or mat i Onexgracted information for a first article, the present invention may be performing quality
control processing on a second article for which the information has already been input,
performing model review for a third article, and may be storing information in

20  information store 15 for a fourth article, and so on. Accordingly, the tasks of identifying
articles, identifying information extractors, receiving the extracted information, quality
control processing, model review, and storage of information can be performed in parallel
and in stages.

As described herein, both the information extraction process and the

25  content review process may be geographically distributed. There is little need for a
physical concentration of individuals in one place, as the training material may be
provided on a web site accessed through the Internet and the articles selected for
information extraction and for content review may also be provided in electronic versions
over the Internet. For the task of content review, both the original article, as well as the

30 results of the information extraction may be provided over the Internet as electronic
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extractors, a certain mninmum nunber of articles should be provided to each
qualified information extractor. Alternatively, better-qualified

extract orwoand428eyi ewers nay be 15 given the opportunity PoTASbEsI6S@rticles
for extraction or quality control review. As another alternative, articles
may be assigned based on the types of articles the extractor has

previ ously been assigned. Figs. 9A-9C depict information which may be
stored in database 13 according to an enbodi nent of the present invention.
In the enbodi nent depicted in 20 Figs. 9A-9C, the information is stored in
the formof tables with |inks between the tables. Table Concepts 244
stores i nf adovatrienss. Garce dids eleptrenioiistibutiag nb@vdrho’;s asthblishiad, itsen be ptilizedrina 52

(see Fig. 3) and used for jdentifyin tic |ch| for tionis to
be extr act%élera WEBt tﬁéﬂ“&)‘ﬁlzﬁmtaﬁ %Sqi %fi I‘lnioﬂg"ﬁ}a e %%rgg qﬁ&ﬂ%«g} YBe
the conceptgyk %on@n@fe%’e\ﬁéi‘s M&b&aﬂﬁfﬁﬁn@@&m‘cﬂ-&mlﬂ HeQRERIBIEES RV RACLtIES

stores infornmation wh 1S used to maptheterm;tothe concepts.
| nf or mat i onthatlyae dlraagiyt glmesthmugleﬂannlfoumm qntxagnoropromé Asgplagies varg diomed i n

Tabl e Ter nSour ce 252 nd Ta scr ti .on 25 mat i on
rel ated X o fEIY4? FY fycfafb‘@' S‘(Y’st %qlglg? i‘?% Sr'ltj Il?gsS%l " ?és nlg{se st or ed
in Table %t&ﬁ@t'idél@%m&%b%%hé Wosl f&h'g@ﬂerﬁl@ﬂ' RIveA rite of bempalsaymr foes i s

stored in Table ArcheTypes 246. For exanple, if 'gene" cat egory was used
for the searective Meid wodOthap thnsTppidsat zh&hﬁasatestfércért@awe@%lmowm mati on

about the gen uch as t t f

Gone. the crus R Sk SahalfRpR to pllnciiultO AR Gich wlorkcBB# o5 oaath
gene, and ome@érvidek@fthegé PEfEdIaas Welbhsas kebftelriskilBsvalkitbredd StMetoworkal s
242 store informati on about articles which are candi dates, for TSE{%N mati on

ext r act}®n. aliosatien eancalsq pacyr indhe HomRA08 EXHATHAPIPSHSSATIATH fAWf al | ows
| nf or mat | O”d%éfbh?e%tt ﬁéss"u%naz[%%ga%ﬁsét&? AVid AL theR 45 thodS whiBke WAL BON.
These tabl es™al'so s ore publi

I on atelnf’ornatlon for the articles, the
dat e when thghafddnqieﬁsamm le\cbd-;nAgametzb retaitcthe sersiceslofall fyelified infofroaticax i on f or

the article. As previou describ [ |nfor nis
captured at eXtV&qu%@scegt?‘é’g‘égmaPth%ﬁF Bglggafeﬁghg/“*‘%? Broxﬁgﬁ%? n’g% Cgt ores
the metri cs; ok gp%kﬁﬁbtap rAltérQatN%Fy Belidrcuatified Barseios el feﬁee«emhapae may

include metrics related to the informati oh extracti on process, metrics
recor detb du glVﬁg fiteheppqriahity ip ssteat articlep Fayeatysctianrirapuptityi controloieviewalAsul at i ng

:E E: quality ¢ tﬂetrra?temaﬁger %rttl eI;s r%g}(l: Qe gsrs}gln%d %aseg%nrthé: ?ypg§ gidartlgl es ﬁl%te%rgat&l ng

has previously been assigned.
Figs. 9A-9C depict information which may be stored in database 13

according to an embodiment of the present invention. In the embodiment depicted in

20  Figs. 9A-9C, the information is stored in the form of tables with links between the tables.
Table Concepts 244 stores information for concepts which may be included in user
criteria 52 (see Fig. 3) and used for identifying articles from which information is to be
extracted. Information about the terms which may be used to describe the concepts is
stored in Table Terms 250. Table ConceptReference 248 stores information which is used

25  to map the terms to the concepts. Information regarding the source and description of the
terms is stored in Table TermSource 252 and Table Description 256, respectively.
Information related to the various categories used for searching the articles is stored in
Table Category 254. Contextual information related to the categories is stored in Table
ArcheTypes 246. For example, if a “gene” category was used for the search, Table

30  ArcheTypes 246 may store contextual information about the gene such as the type of the
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anount of conpensation due to information extractors, and other |ike

i nformati on. Tabl e AMSConcepts 262 stores information about new concepts or
terns 15wOhlaw4aseed to be nodel ed in the ontol ogy. The i nfPernesn/aiesi n Tabl e
AMSConcept Transcri pt 264 is updated by the ontol ogi sts during the nodel
review stage, and describes how new concepts are to be nodeled in the
ontol ogy. Tabl e AMSDocunent 260 stores information which is used for
converting the extracted information into a format which facilitates
storage in the know edge base. Tabl e Abstract Markup 266 stores 20 results
related to the automatic verification of articles based on the titles

and/ or t he geabghe aghsismhl sduecearfithe gare, thElichemical ssirushure ofithempne, nod etheeliiny a
particular aarticle was or was not deened rel evant by server 12. This

i nf or mat i o PEPalN-ysed to manual Iy verify and categorize articles which
coul d not be unanbi gupissdNCMAUHEIED AR INNHER 24D YiorS Rt RIatidR abdhh AS
descri bed above, queues are used at various stages of processing. Tables
Queuel t ens #26dgs Ghichatd eambatates Fq0infaxmdtiquexdtsctiond dhe stpredspiormationf BaYat i on

related _to .the queues.. Tahl. euel L ens,.268 st or ' I i LNg

i ndi vi ddal iPelodgmn “Pﬂé"tlﬁﬁ“é ?SGB#WH?Ih%Xt’Eaﬁ‘g"rugf"eér‘r’E&%ﬁr}%ﬁa‘a SRR Cnpat a
270 stores WRE GAfFRhARSh. WHeSE tables altd@ebré phiblvation Hate nfognitivd fof theakticdes, n t he
gueues. Tabl e Queueltenmlog 272 is used for 30 Io%giié'ng information rel ated

to the queube detervdienithe artiols|vinsderdisiods adtothes sesqringye 1@@9@0%?_ aﬁ?(l%42872
T o 30850, dee 0t AR BB tRE Ueldsfbel TPOMP B rBhick REORRARGN ety on and

do not limt the sco resent 1 nv on as recit ai s.
Al t hough spggiocki StagessFahdTprRtessiy. Tablei AMdBuitrichD I8asterel ienmetdecinfdyadtion for
various nodifications, alterations, alternative, co struc&%OQ§, %?d

equi val ¥nt sthg pgticlgss dhs stosedinferaaaan fmay insludgmetics selatsd 1q the RIRTAMPon. The
descri bed i . | i g i : At d hioREd] ; b Epeci fic
data proc es%:{lﬁdgﬁ (!éIP |ok%ﬁhn@%ttn§ ??({)Cé{(fé?,?q{l?%%% ggledrdg? g%%@%é&m 1%&{’;&1%{'1%}; ality of
dat a processilaigatitgvhe quatitntentrdfecore farmatle articlee metréssarsed fardetermhinimg thay be

used to extract and store.information for any donmain.or..Jndustry which
benefits f%%‘f’ctl‘?gc?fﬁ}"%’rsﬁté‘?’}%f?@%#%ﬁ%’%ﬁé%%@ giper 1A%&ed]inflol é?rl"y,

al though the present pyenhiRbrkeyHas K8RA itBRAktdEMoUSIEcECERE bf futhar
series of transactions and steps, it should be apparent to those skilled

in the Ert thatmeetiie bs owdeledfin theenprlegsenthe infasmetiomin Eadeot |imited to the
descri bed SﬁMS%%ngefpt r%%pcg%%tzkg ?ssup gfjedso%fetﬁg ontologists during the model review stage,
and describes how new concepts are to be modeled in the ontology. Table AMSDocument
260 stores information which is used for converting the extracted information into a
format which facilitates storage in the knowledge base. Table AbstractMarkup 266 stores
20 results related to the automatic verification of articles based on the titles and/or the
abstracts of the articles. This information may indicate why a particular article was or
was not deemed relevant by server 12. This information may be used to manually verify
and categorize articles which could not be unambiguously verified and categorized by
server 12.
25 As described above, queues are used at various stages of processing.
Tables Queueltems 268, QueueltemData 270, and QueueltemLog 272 store information
related to the queues. Table Queueltems 268 stores information mapping individual items
and the queues containing the items. Table QueueltemData 270 stores information which
is used for prioritizing the articles in the queues. Table QueueltemLog 272 is used for

30  logging information related to the queue items. It should be apparent that Figs. 9A-9C

39



Further, while the present invention has been described using a particular
conbi nati on of hardware and software, it should be recogni zed that other
conbi nat iwp30428745 hardware and software are al so w t hi nPChaS8z83660 of t he
present invention. The present invention may be inplenented only in
hardware or only in software or using conbinations thereof. The
specification and drawi ngs are, accordingly, to be regarded in an
illustrative rather than a restrictive sense. It will, however, be evident
that additions, 20 subtractions, deletions, and other nodifications and
changes may be nade thereunto wi thout departing fromthe broader spirit and
scope of t hieséribeentpedificambodimdng of theipresehieinventimnrand demobmiizhe ape 2f the

PCT/ US02/ 35650 A MWHAT. 1S CLA KED S, .1 1. A systemfor extracting

i nf or mat i orPPEBHNYFRYON a3deisd 7 B B ng the extracted 2 information in a
frame-based know edgeaReRighspatiifé bMBoditleatsorsheveaigmtast besn desatibedli t i cl e
selection unit, for selecting and prioritizing articles fromwiich 4

i nf or mat i orvaniohs modifisatiense alsetatigsapltarngtive wanststians, aae equralemHs are@ditnl ed to
and in gomunicatio i he L . sel 1.ON: U i i

sel ect e§ aretllicglillggss?él {nt'n]ﬂéEE JFPEC Zﬂeslg?éeng O;ﬁ'C)rFII(?1 ‘éﬁyle%c%b? &g&r}’ nﬁ% fsglglti ge%ﬁic‘(&ls

i nf or mat i onofoperaibh withel eglagtspatificila RocsEid) Bavitannpsnts, daf isire to 8perate
information extraction protocols; 9 a know edge representati on nanagenent
uni t, couplwithing riwalityrof dats RresRHAL SRY YUY ﬂqur?éamﬁheoﬂW?ssw IBYEHR8 | on

unit for de 1 Nl [ : k0f ' : perly
extracted S8 Popieate skiriclind o niahh K1 AY Bhablof AR, A5 AP bR

r epr esent at firen thelidf@matioh exttation and torage Additionatiyslthduglothepdesent invention
communi cation with the =14 know .edge representation nagepent unit for

st ori ngd & hehashest deseiibed ysing %m%‘ﬂgfeiﬁ”@g 8§F@ﬁa%ms?n tgt_eﬁ_gté{rﬁ’@@lr‘il oper |y
extracted apgh.faf {Bﬁh&&dskﬁgeq ih Ble drEMBPMEIEShe okihd SrelddditvihBsn fsHBRNMIBAS he
stored representation; and 17 a query nanagenent  and i nformation display

uni t, couplthd dessribediséries 0§ treusantionscadistapswi t h t he i nformati on storage unit
for responding to us

i nformation storage ﬁéﬁmlfl% ’lfj‘lglg‘lie?%f P%egsgltﬁév‘%nr%gﬁ‘%@%%ﬂdeggﬂ %ﬁq‘Sf-ng atp%icular

combination of hardware and software, it should be recognized that other combinations of

15  hardware and software are also within the scope of the present invention. The present
invention may be implemented only in hardware or only in software or using
combinations thereof.

The specification and drawings are, accordingly, to be regarded in an

illustrative rather than a restrictive sense. It will, however, be evident that additions,

20 subtractions, deletions, and other modifications and changes may be made thereunto

without departing from the broader spirit and scope of the invention as set forth in the

claims.
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20 fromthe information storage unit in response to the queries and for
displaying the 21 retrieved information. 22 23 2. The systemof claim!]l
wher ei n twe oBnésrmati on extraction unit and know edge 24PpCgfrseyssssat i on
managenent unit are conbined. 25 26 3. The systemof claim1 wherein at
| east the information extraction unit and the 27 know edge representation
managenent unit are geographically w dely separated, with the 28
respective units being | ocated wherever the functions of the respective

units can be 29 perforned at the | owest cost. 30 41 WD 03/042872

PCT/ US02/ SM&H ChLAI od for constructing a frane-based know edge
repr esent aty Ik : C | 81 . : I ng
articl eg toi'gg?vrééhgg anﬁlgﬁ%n&ﬁ ﬁglﬁgﬁégggﬁgﬁ& gsf éﬂécﬁ%? ﬁtﬁ%\%ﬂg g%geg&]agﬁﬁ

repr esertt atinfimmafidn axi frameibaged lnfooriedyeireprefentationhihe spdtemtcethpasingrc| es and

formatting it for storage jn . 36 the know edge representati.on; .37 verjfying
that theé Information SXERSSEEHeHE E%r SSlscil e BRATIARSATISIos §PREWichn |

38 that 4t has bgeapnfkias e ekirgt&prrect format; and 39 storing the
formatted information 1i n the I?nowl edge representation. 40 41 5. The nethod

of clai 4 wherein tha efemstivn egtrictibo unitcoupled taeqnd is cpmmfumicatidn lwith4Re

qual i £y ont rol HGesBPEGHI: vhich irses rsodRider Bomanitied SRERet n bot h
the extracting sigParRlkiielsihtshhstict Bon IMEscArddesfife ABchrdg td BreSdReder son,
whi ch person has been qualified by a predetermned 47 procedure to perform

both stdps si nulinforewtien yxtrargion peotgcolhe net hod of claim 4 wherein at |east
the st Ry of extracti g Enc?vr\}l%dé/eerrelp;e\éénqgtio%cr%%aéepmnt unit, coupled to and in

10 communication with the information extraction unit for determining if the

11 extracted information has been both properly extracted and formatted for storage
12 in the frame-based knowledge representation;

13 an information storage unit coupled to and in communication with the

14 knowledge representation management unit for storing the information in the

15 representation if it has been properly extracted and formatted and for responding
16 to inquiries regarding the stored representation; and

17 a query management and information display unit, coupled to and in

18 communication with the information storage unit for responding to user inquiries
19 for information stored in the information storage unit, for retrieving information
20 from the information storage unit in response to the queries and for displaying the
21 retrieved information.

22

23 2. The system of claim 1 wherein the information extraction unit and knowledge

24 representation management unit are combined.

25

26 3. The system of claim 1 wherein at least the information extraction unit and the

27  knowledge representation management unit are geographically widely separated, with the
28  respective units being located wherever the functions of the respective units can be

29  performed at the lowest cost.
30
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50 geographically separated |locations. 51 52 8. The nmethod of claim?7
wherei n the geographically separate | ocations are chosen based 53 upon the
cost of pwofoeomsny t he respective steps of extracting andPeerishysseg) t he

| owest 54 cost location for each step being selected. 55 42

31 4. A method for constructing a frame-based knowledge representation, the method

32  comprising the steps of:

33 selecting articles to serve as an information source for the knowledge

34  representation;

35 extracting information from the selected articles and formatting it for storage in
36  the knowledge representation;

37 verifying that the information extracted from the selected articles is correct and
38  that it has been placed in the correct format; and

39 storing the formatted information in the knowledge representation.

40

41 5. The method of claim 4 wherein the extracting information step is performed by

42  knowledge extraction personnel and the verifying step is performed by quality control
43  personnel.

44

45 6. The method of claim 5 wherein both the extracting step and verifying step are

46  performed by the same person, which person has been qualified by a predetermined

47  procedure to perform both steps simultaneously.

48

49 7. The method of claim 4 wherein at least the steps of extracting and verifying occur in
50  geographically separated locations.

51

52 8. The method of claim 7 wherein the geographically separate locations are chosen based
53  upon the cost of performing the respective steps of extracting and verifying, the lowest
54  cost location for each step being selected. |

55
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