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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
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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 flexibie

enough to keep pace with the proliferation of information. Further, it is also desirable
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15 -+ is then 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 emror 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
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5 According to anot her enbodi nent, the present invention cal cul ates the
conpensation due to information extractors for extracting information from
the articles. The conpensation amount for an information extractor may be
cal cul ated based on several criteria such as the nunber of errors in the
information extracted by the information extractor, a quality score

assigned to.the artigle X [ I Oy4 WalaE } ng
qual {1y conirigrian Sufeed 10 BlolrBF LRl Lt i PEOPCBNITATING oF peledd
i nf or mat i on (5 BFRhoN rRe@lreeprebeant $venton hry erévide serdicesnémibling fhercontent

according to an information nodel .. I n this epbqQdinent, fhe present

i nvention alr¢wuewertewhangs the eytraced W@%OQKCPH’@Bg@m ﬁFth’ﬁ‘f“?g?P AT R e
changes, if a?r%ctt%é)e gl% i nformation nodel to acconmopdate the extracted 15

i nf or mati on.® t'hi § enbodi nent, the present invention nmay allow a reviewer
to revieg the extractgetordibgromiot eatbddinesut cthe pegsery invintiod weleulatep thée

extracted information and _to provide information identifyi chan if
any, to be regwersstiondur i3 Biomnatign exBadors fonxtEring ?l"c}laélog%é‘? H]ecaﬁlﬁaés.

erbodi Mment , 1o NBLR AR R aflSifoRardited@¥iof il BERYICHRA bded bRV | eved
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provi de?oseriﬁfo?ﬁﬁﬁ@rp tbl@ﬂduﬂﬂ%%%l%&?&ﬁr%l%t&%&éiﬁgy new concepts and to make
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15  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 thg 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.
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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 infonmation 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
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embodiments, communication network 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
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For exanple, information store 15 may be locally coupled to server 12 or
may be distributed across distributed conmputer network 10 and accessed by
10 server 12 via communication network 16. In a specific enbodi ment of the
present invention, information store 15 is a know edge base configured to
store information according to an ontology. An ontology is a know edge
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25 April 2006 WO 03/042872 PCT/USQ2/ 35650 performance of quality control
activities eetolagyus /Piqelly compeisedels' indivigualsc whichyrepresem singlethings ped

i nformajd on, | & e r E the .. »

i nfor naftéi_on?leﬁ{sé?[%fi&ngss‘l%ﬁ%}?ﬁ%&pg%gﬁg& %TthP Fn%%l? Srﬁl %tsg%%llgﬂg‘éﬁ eﬁtel? ?lcn)%sng
ot her f unct.ivbich rapessnt relatidrships hetweea dhiu thiygs Offadelie® oliieh edresent/didiledn.

Details related to the various,f n,cti,,onﬁi Berforrregl ) ) i
nformation 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




5 by server system 12 are described below. As shown in Fig. 1,(@9&&.@8&3
13 may be coupled to server 12. Database 13 nay be used to st pri

i nf or mat ivg 35590 ated with processing perfornmed by the prigsgp§eskésgention
for extrdacting itnformation fromthe articles. The information stored in

dat abase 13 may al so be used to keep track of the various steps of the

I nformation extraction and 10 storage process. For exanple, the status or
progress of any particular step of the information acquisition process can
be ascertained fromthe information stored in database 13. Additionally,
information related to the various users of the present invention, and the

status of the_extracted i.nformation.as it _progre ess

may al so bePE{YFIRS ?fﬂ'?hl%%‘ggm 3ct %ﬂﬂsegglge %liey Ozﬂe%%lteggeﬁt%&g Si ?1" g%&l:ént 0

various gr Oéﬁﬁﬁacted]iﬁfoi‘l'ﬂgti&?,'eﬁﬁ?lﬁ@u@ﬁsrtmoﬁ&i the ffMebfer at9sing Mecinfamiationuser s
e

based on the groups to whi'c ~users belong. Informatjon. related. to the
groups and stotingirdemnasionrin sefoonaticnsyoei 1§t e perfgmingether HoplonsFcHrEs Be

stored in database 13..The term "data e, 135 0.t S: ' L on
oy Cerer t DedoRRingt of t et BvePt ARl AP B Vi ARG IO T
W thin opnpgg,géwmhmﬂgre desiribed@epanpl e, database 13 be locally coupl ed

to server 12 or may be distributed across conputer nei?gork 10 f”u,pdpac essed
by server 12 via conméwisbawndmFigtwedatabee 13 paaabpeainied thefveela Ve Sonal
dat abase, an,obj ect-rel at.i : - | = i Esenfl
cnow aage bu B FErbF bR RGP R (I oeos B ERb R LB] fRGREen?,
shoul d be apRapgsH forRetracingfinfegiafogiroth e pitels. iThkdnforrhaiton Sorwd én d&abared
dat abase 13 as 25 two separate entities, jn a sggﬁifi.c enbodi nent .of?ﬁfge

d

present i nvaAmaylso by eerde ke ack,f the varigys stgps ahihe InfPENIHRP GIration,

into a ging | nf [ | PRV BATSs fiRy be used
to int eféact l“’t\%ﬁrzig%pgéé%%rpﬁ}zéé]%%’g(ea&n%usgﬁﬁ? ie%]?i%{gstens 14ter11P§)y be used by

i nf or mat i onifsimaARnGcguisionypotess pdmbnascentainekiromahetformationtsipsedint i cl es.

cient t 14 ] d t ly to b

i n:‘ g P mattS ?/ 3 n %g%f’?sﬁ ég!; @1%9}‘@2@51&3%8}5‘%8 g&g{g g f° ﬁﬁg‘%gﬁ i{sew%ase(gt?tggﬁ{eg%tas an

i nformation ilﬁzeﬁéoﬁ%ﬂ lihe2Q06s oV Q34 RdES idofmtatiod A2/ 1&5?1_5956@%6&@ e prodess
|

user may use client system 14 to participate in certification and testing
activities meyaiseche ssoreHan dathoasedi dilne awers Zeayi alsp by JassificdiRIoCRTIGHY SIS,
of fered,py server system 12. C i.ent . 4 I % th
partici bgt e 2P r@ﬁﬁ(}%’gpr@bsmopspagnb asls% %&rﬁ’a ?éﬁergng gﬁ Orﬁgl\l/gijév(\)/ gfftal v%ﬁtc hihe
provi ded by ysndubiosig e kabihati retain ey goypd amd tles and permissions associated with

the groups may also be stored in database 13.
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 scparate 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




5 Fig. 2 is a sinplified block diagramof an exenplary conputer, St,
according to an enbodi nent of the present invention. Conputer ﬁ:%@ﬂf%&g

typi cal | ywoo3gliztes at | east one processor 24, which comupigai@ssiit h a
nunber of peripheral devices via bus subsystem 22. These peri pher al
devices typically include a storage subsystem 32, conprising a nmenory
subsystem 34 and a file storage subsystem 40, user 10 interface i nput
devices 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 devigg hek L | ke L :
subsystem 26 pzricgéj‘:?g{ees a%ﬁlgg{aer?gegésfsgéq%g?g? égﬁﬁlg?%\@gﬁ#ﬁc?ﬁ%ﬁ@ %%mﬁn
interface tecthadtiesmeiaat foche informmation bftractiveh precssowhichonyy be offersd biy gatveon 15
network 16 to corresphonding inferface devices in, Qther conputer systens.
User interfé%%elflrﬁgu?ﬂ’(‘]’@g?yé 1 ’ﬁ*ﬁi}a]isﬂg’PHH@tQH@g%PPé‘FH%q%ﬂh?an@lﬂ&/i ces
such as a MuSAnatdARER rbviel WEHRRbro9ldcd 'bgﬁamcfa?est&%ﬁﬁ] @ SERP Mlem 12,
barcode scanner for scanning article barcodes, a touc sgreen i ncor porat ed
into theddisplay, audifég.i2isatsinplifieHsioclsdiefraasofam eempiag goinpitonsysyst 20,

m cr ophones, and other t s of Lnhput devices. In 20 general, use of the
term "i nput SERIFIRE: °ﬂe@ﬁgémfé‘{joﬁtg‘gﬂ’%?ﬂdﬁve&l@np mpyiss syspaL0dypigaly ces

and ways t 0jidhRi¢s at REQIONB pkQRsdod DA, & i er
net work 16. l User ai nt erfatgg OtSJtoput' dg\g?gglghz%yc?aﬁ ilﬁg?g%lggéallogipglgﬁ%&

subsystem deyieesitiabus subsystemsiZhiThese paripheral dédessitypicapl mybids astoraze audi o

out put devi i.spl ay. subsystem nay be, a cathode ray.tube , a
1t panel - SRy kS BoAling RSl bR St Buf € pleRySiop yps im0 et
proj ect 1On dfwifaR. inflicleticePS@useribtyHte HuFRY IR 28] Ml A ReMk iMicsdad

di splay such as via audi o output devices. |In general, use of the term

"out put  defRs¥stems26. nthenpu and outrit dendces atiopodssr iteragtippawitly corputproeystesnd

ways to out pyt y; J I ' e t.0.a.hu Qr. to

anot her macE?'mIat %1? L@orrp P %rgn{%% g%@gﬁgéb %ﬁém%ﬁ%é %%6%7 %’3‘?‘7 gomputer,
PCT/ US02/ 356xDthStltkea etsolisipitface Sibsgitands priveidéssi mtapfadg tasmiidg néndridat a
constructs .t rovide the functjonalit f the various systens enbodyi ng
Che pr esent oL FoftETTaes 16 emisaiahBEhaRk b Snhio o Vo F eRBREIRGER e
functi opgl i hyvfk T H e BSrRSARAThEHRGES '&tevi'&@symbﬁhe"rté:%ﬁqwr Gystéfi¢ age su bsystem

32. These software nodul es are generally execute
User interface input devices 30 may include a keyboard, pointing devices

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.



5 by processor(s) 24. In a distributed environnent, the softwar d
may be stored on a plurality of conputer systens and executed Z%S/RB"'%SEG
processor&o%mgﬁq plurality of conputer systens. Storage pupexeiRez32 al so
provi des a reposi%ory for storing the various databases storing

I nformati on according to the present invention. Storage subsystem 32
typically conprises nenory subsystem 34 and file storage subsystem 40. 10
Menory subsystem 34 typically includes a nunmber of nenories including a
mai n random access nmenory (RAM 38 for storage of instructions and data
during program execution and a read only nmenory (ROVM 36 in which fixed

I nstructions are stor ' r M% W | t
(non-vol atile) storageﬁ ggggl!rﬂ%a?tg%ﬁgﬁo gata ?ﬁéﬁ&%ﬂ%ﬂ%@?ﬁ%ﬁﬁe a hard
di sk dri ve, thatpropdythdifesctibnality ofitloangarivius by témsasmbodyanetherpresutinventicedi a, a

Conpact Digital Read Only.Menor CD- driye, an tical drive, |
Fembvabl 6 mEdT ERRE NG GELO R eIk B Byt s of Bereseniib entgn
the drives. gay 1aibad kbl siRIRich §2OPd0USR Pl IhSRIcsCRERERFAS SRERMYCT S

at another site on communication networ I'nformation Stored according
to the teachlymyscessorishéd. pr adistributed/entiooment headofiwvabemeddes thal pefsidred on

st orage subsystem 4 20 Bus subsystem 2 rovides a chanismfor letting
The. vari ous M PLUABN e EPHR SEIHE) S Ao By et gERE AT PG o
W th each okfg@EmasStordeanBStten] B alé@&ﬁ&#!&es%ﬁéfﬁ | raRLing AP PLERUsS Of

y

conput er system 20 need not be at the sane physical |ocation but may be

di st ri but eddatebssss swiisg lisfommptimsacsiprdimgtodthe prastnttiedentinet Soragelstbsyskandgh

bus subsyst em:. [ t.ically as singl e s,. 25 alternative
embodi nent s%(rjqr‘&@llfe s%%glzejﬁ/@?yen%%bﬁﬁ o3 ﬂnflgnﬁﬁﬁ_o??gﬁlsggﬁgﬁtg%%& Conput er
system P® itsel f can Ddem@bryvabyysiem BYRAsicARChbIAO Aurflsd: 98 dddmorked idltdihg 2
portabl e conputer, a workstation, a cog‘guter termnal, a network conputer,

a tel evi si oftman FadeRY 26¢8Ss Memary (Rt 83 den siorpgpekiasiryrgions anddata pudng o t he
ever - changi . { hton. of
computer oy SRErB sXERuh 4o W LAy M AIS O RABITRRE Bk are
exanpl e for sppueddSbsstodage blhsgstemt40ngrovides persibent @odnd01a2i%e) Apsride L0 @fodiih
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conponepd s bsaBiatddGeAROVRBIE Hedty %@dﬁﬁ&%ﬁ’ilj%iﬁa@' Rlefd Ong; M@mor;%(‘l]ﬁ-rﬁoﬁl‘? ARYE &in

systens 14 and server conputer systens general |y have 't he sane
optical drive, removable media cartridges, and other like storage media. One or more of

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 subsysiem 40.

20 Bus subsystem 22 provides a mechanism for letting the various
components and subsystems of computer system 20 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



configuration as shown in Fig. 2, with the server systens general Ly having
nore storage 5 capacity and conputing power than the client sysg% ril ?paﬁ 3

i's a sinphdbsdizkronchart 50 show ng processing perfornmed pyraRgysghpdi ment
of the present invention to facilitate the information extraction and

storage process. As shown in Fig. 3, the process conprises a nunber of
steps or stages. Status information related to each of the stages is
mai nt ai ned by server 12. Mdul es perform ng 10 processing according to
flomchart 50 are al so responsible for controlling the flow and
distribution of articles and information through the various stages of

fl owchart 50mbddimewtsHithegpiesert iviviehtibe dMayy btleRtoifitundidnd 8f 8h BhtBS syt
whi ch t he informatioH i,s to be extracted stetg 56). As previously
i ndi cat ed, tH&PPEIRlF Rayipg moze opless corppansnisihan the spmpuler systens Henidted beFig. 2.

construed t QClidig ks | r ' | tion, or information
15 available in di glﬁ]fltgflyigsg%n?r@a?féﬂ(ﬁ& g‘é%?%??@%ﬁ%téﬁg %g%]egag@ hag sormeThe

i nf or mat i on donfigwatiom a3 shoavmimyFig 1 Iwitletht setyver grrpli LRBeralPakvifg H@Iuggtgrage

i nfor rratijon,cavzi!deo i,nf or mfti on, Agul ti r%cgi a information, and ot her types of
i nf or mat T on PRI APE GOMPYFRE PeWerthan fhe; cliert sysigsne publ i shed or

unpubl i shed. . Furt her FikheidL£481 | DK . Lo:this. application
shoul d be construed to Fncl udd{elﬁmglt%ﬁt@éeﬁ%ﬂ,ﬁ;e at§3%ﬁ§%§8§£%®ﬁg$h¥%es of
20 i nf or mat ico¥PodineH ofrthe rescax inventi@tof faciiatdibe afoimitam exﬁ@&’tﬂirﬁdndcﬂtérfa%‘é ent
t echni ques Cegse ngﬁj to. | erx_{it% the articles. According to a firs

t echni que, infor et on a5 dent:i ‘%//p%eststqgmgpgqs(ﬂ Wunber O SigAs erstagens States i on
s Lo be exlinohatbRlathPiosaek bf b dldeks RuhAflabh SRIY 5. WiaukE poldisfide  ©

anot her éechnique, user criteria 52, which is to be used by serv
search 198r &Feqeeiinsacegrdingtn fipwettart 3 o atsiresponsiblecfobeomrollimothe downmyd be

provided to : ) of. chi . Q..a .specific enbodi nent of the present

i nventi on, id?lsﬁ[g]}rﬁﬁn%)%] ijtgn gsairlll lg%g&l e %‘?‘fggl %%V%V‘Sﬁ@ge%%é%o‘i"%gp@ndent ly
to identifyPrémessng isdhittted by idbitey@tthy rtielh G RALH (RS inkh¥snabbs 560 the

i nvention, vari ouqs. co%nzltsi ons of information 54 and user criteria 52 may
be used to - SFGHEY SlFPrvd asdreiesly mdicatdaiheitermptragcleVs @@ u g8 application
PCT/ US02/ 356hQ:1d BE cMS8H1e8 kd ' : r-acterize .the type of
articles_to be fo_ﬁnd. 6§£drfsn%gifdgtaﬂg&g#r?%geﬂ%gg%r\%%{lﬁlgﬁr%iﬂ?nu%re‘"ﬂ’%?g iteria
52 to th}| opvailblesioaligital forerat.ar wechbinations sreporfidnsttherie6 Mtief Mfcimbiion BSan

BERTS  TE RCKR s T e
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 may 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




5 publications, names of journals, newspaper nanes, databases S,.
digital libraries, various concepts, nanes of authors, publi cmﬂhéﬁpgg,
etc. rel gye@dshoprstyhe domain, and other like information. herryex@aneése, for
the life sciences field, user criteria 52 may include keywords such as
nanes of genes, nanes of array techniques, nanes of proteins and 10 am no
aci ds, gene sequences, gene expression profiles, drug nanes, concepts,
experinmental mnethods and techni ques, nanes of publications and journals,
publication dates, etc. User criteria 52 may also identify publications
such as Nature, Cell, Science, Nature Mdicine, Nature Genetics,

Proceedi ngs of the Natriyanak Afasemty BE uSaits RERScteliVISky pelSitiirfibs Bfbe

Bi ol ogi cal Chemi stry, European Ml ecul ar Bi ol ogy Organization 15 (EMBO

publ i cat i onfoundoiiifseesl ofdhe Bekdnt Biventigy magusesseagttebevélto atlmthe sgbtcbcul ar and

Cel lul ar Biol gy, .etc. t ' ded j s iterja 52
2 501 dent 1 P oRedceie? 12T iR ekt i B S ribar e b et Beldna, ™
perm tted), Lﬁfd%st?ﬁ 08& &HEsh SRRy ittudeN@y MBS specidataa W maid) fakien bank

dat abase, the Swi ssProt database, the ProSite database, the Interpro
dat abase t peblications, inames af mbamds, newepapes nperes, deitkasessmmesndigitel bgatiesy s

ot her databases. Various othefr types of. i nformation he_ljfe
sci ences d&HRETH cﬁﬁﬁepgﬁ’ W%Ofﬁ@%a’eﬂl%ﬁlﬁ“t?&‘?at%sr F@eﬁc[agé@?ﬁgﬁégrp&g 3 ﬁderi a 52
provi ded t oof@f URE inkdrmbnbe stored in database 13 coupled to server 12.

Based upon the user criteria, server 12 searches the various resources

coupl ed to distribut edonexamplk, foo thediff geipnaes yield: npasicaterigni may includey and

are 25 releyant t.0_the us [ [ ' : urces
s %JPE‘P{SE S{K asares OF %Iifgr?aga“?é%iﬂf Qé'gy 'té?)ﬂﬁ{qlﬁess Elgﬁl%g of #J&%lﬁsezﬁﬂ

whi ch are server ude” nagazi nés repositories,

journal ) reeeR AdNABRS Sequirkies,ipe espressiooksfileandtug hinaes, vahepisal
repositories. The resources may al so incl g%g o‘gli ne dat abasef, qj gi,tal
libraries, ereinmnRgnetieds anddghmigres.egsmehRPRIKeHoR: FcQpmeisggublisgion 12

TRy | USe VaLQUSE COLAIHERY AiPSish MO Il G SS 1) CRTIeSEBhAY Nt

to the user criteria. ese tec y 1 nclude techni ques using
nat ur al | anijiaage Midicies Natgret Genetics, Provet@n@Sofjhe Natig G A cad@ny 3f §428F2
PCT/ US02/ 3565 search(es),. hni.ques, usin no nd wor d/ phr ase
expansi on.  (RASLeRTR RESHsi KheBu iR Ephers MARORY FhodR Bibedihy s
singl e pear efinAO PpuMlihddds! YouRhal $€ €Ll BSlogPaS&ds HRODetdl8ps] MoldcuRit iadd Of

based on results ‘of previous searches. Thé searches perforned by server 12
may yi el d ofellolar Bielegnrets. ¢ be included in the search. User criteria 52 may also identify

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




5 According to a specific enbodinent, the articles identified Vif tg,lj/:
searches may be grouped into categories based on the degree of 8p 3%9
of the arweEbssig2 the user criteria. Server 12 may al so pitARbyIseE
articles based upon the degree of relevancy of the articles. For exanple,
an article whose degree of relevancy to the user criteria is below a
threshold value may be filtered out by server 12 as part of step 56. The
threshol d value 10 nay be user-configurable. In alternative enbodi nents, a
filter based on natural |anguage processing (NLP) may be used to identify
articles which are relevant to the user criteria.- The user may al so
indicate th j | e i ed

for i nf or s reaishie bbb Sty OHA S50 Bhes BipdBol bR IR
filter out aschiitjues Firthem sehes 42 pawtpetfotara siple saasch difreplaralitycofsearthys al so
be categorized based on other, criteria 15 such as the source of the
articles, p®BISIUpon ke vsr edtegs of hesed opiresulis of BIFVINYS C&ACHS. t he arti cl es,

etc. The categori zati i i i e
present invention an 8%%%%@%&%{%%‘?%?&?%%?ﬁgegdn%ﬁoﬁ gagtgcel%hrray

i ndi cat e5t hatccardingloesspkcidineambodandrit,ahé articks tidanfified wianhk seanches nmytke gr ouped
into one category. It should be apparent tha the filterin nd

cat egor i zat igB‘?PHeéé‘HHPa‘Gé%“eér serbQdt GlﬁEIieE;BP a%?‘@%m&@} t!hﬁ@rtef&?%a?heo?segt ep 56
conpri ses a kid4.ek : [ e
articles englltéé%ai |S§R€egg%t?i?‘;" ﬁgﬁi%%&??\ée&ﬁ?gggaa%gﬁl g?ﬁ grﬁt(iieg}t%s&?%lg%cy i%gﬁi a
sear ches penftodesedobgxaeplesm dficld whokedegies ofrelevhndyeio thoutehesteriais balbws i s

tored i t ab 13 58), F h.article, th d jnf ti
my § ol ude THGGERG GG BiEY R ERHAL s Y SESE 17 Wbt St o b GeshlgEltE! o o
the artigl e mdy Betbaifgtuabdl. nfteAfativ€ bRbodiRRNBDa FREF 6fe®bn hiv@ra1ddoahes

the publication date of the article, and other |ike information related to
the articl eprofigesing QY1) may be wiedite identily aticles whaheae eclowaat tocthe vses crteriag| e
was specifigal |y i il b r i tifl [ ear

i nformation I?lgluast ré{agt? %E‘% I%léﬁ C%Eea 3%%??%% P%lﬁ{%tlf&?%esog}rc? ?%r?éél?jt g’t% ‘%in% Srrerdrat ion

rel ated to d@btinfdreativhedbacios plitpobesl Sdreull2 nmhy théreputbbatietydlifed obeartities ed
i n database 13 for reference purposes. Inforqati on related to 30 articles

whi ch coul d 95t tse RAEEAHRGIRYTRSSy [ Batdigls M RlihPetaisgosiset Bped p8 OthsE cEtesited
in 13 295 Apfsh+1] 2006 S%I}P& 08hP4ARTR, f&ﬁ{cm&aﬁgﬁé%éi%ﬁﬁ%%tﬂ:ﬁs; PHR articles,

information allows the non-categor I

C zed articles to be nmanua
cat egor i zed etd rifhgroagbormtiosl catedc may bheonfigural bycthe agrraf 2kt proseno invehigon

SUERREN T EET ML o NS MY T
each arti cl @artithRr 86tldf a8 nalsl 8Rtth bk @Fovdlell OM6 ofe baBFor9S It dMBuld 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




5 present invention to query or track the status of an article durln,g ég
inforrration extraction and information storage process. As parg fpris2 9

servmojﬂgmgﬁ@g stores (in database 13) access mfornap(l;ﬂnséggaj,gﬁach
artlcl e ich enables informati on extractors to access the article in

order to extract information fromthe article. According to an enbodi nent,
this 10 information nmay include the title of the article, the author(s) of
the articles, the source of the article, etc. An information extractor nay
then use this information to access the article. According to another
enbodi nent, server 12 may store uniformresource |locator (URL) information

for the artjgle, { BbrfhaltSR bl il R loMoadd Rrdlel tFbembRvaIRe

accessed by an |n?orna I'on extractor ding to yet another
enbodi nent eﬁtegchﬁcw r fonhationvelatddoo the manyed lcamegcbmnos ef ﬂwarﬂx@lemwlmmd e

d st digit f.th ticl t
oot et eS8 Aainates e EPROIRIRRT obe gResER B ed | ¢
step 56, aplg s%%mmeci}nae V@hﬁ&t oS Btticke. AN drABk SadnitifRr alm 4 afk of tHe

digital fornmat and’t hose are not. For articles which are

el ectrort cabieysemt\xmvdnabhao qeEy wetradet;he isfatyserfrantartécle dedngtheanformatagn y
accesses the digital ,versigns of 'the articles. Server 12 may determne if
access to tREL ‘PP@P@%‘%{) 'GP OSSN article-by-article basis. The

present invention ”a%sq%rtctﬁ'%fép%ﬂ 86kvE101 PASE §Bre¥ Wl Mikbabe/ PHSaceéssdi gi t al
formats such as PDF format, Postscript format, word processor gener at ed

formats, textfofmativatior eadhMitiqlo mhighsenables informasionl extrsiers paeeass $he axtielsimli ng

to an errbodl n erver erLm tL of the
articles anﬂ%g%‘%ﬁ?ﬁ’é’f%ﬁtgg fﬁoﬁn ng A?%ﬁﬁﬁ-ﬁ Iaﬁgrglrl?a %n\lléﬁ’ erbodi nent s
of the pgesaibrrhaiRthaPihcldds eheliigd &ﬂ'he anfRie thamithdies) of teadtibiys, didisurce of
conponents depicted in Fig. 1, e.g. the copies nmay, he_stored on a ftgfhe

S

server coupthsprtigle, ﬁ@nﬁﬂﬂﬂ@ﬁ@ﬁw ?f@t’%ﬁkﬂf gnaygthen pse this pfogmation 10AFERS|
not permtt gqucﬁ ?d]ﬂ?% b er%?rpdst)ﬂa}]é}ft §ep‘f‘e %Hﬁ@o&ém Eo¥E resbtrdPBYcatbior €

i nformati on°r &1 &t'e he ar I ch I nformati on extractors
to access t (gRAN GrifelesionHor thexaiqié mdiasing newibaite! fyors i @dthe sdickemag be14 25
April 2006 WO 03/042872 PCI/US02/ 35650 may store a URL corresponding to

the articl eaWﬁﬁ‘hW HEN EPYp| ay the article, even if the article

is stored on a forei gﬁ&b&ﬁn%ﬁgretaﬁ&heﬂ ESbotitheRt FtRe felerdVidichAbh, 8f i N

digital format, copies of the articles nmay be obtained manually The
manual | y obtlnammtdd,@@p{eeé" nrgypro¢ize abé stotsadigital, copfes pé thei artielas ag prrpelodrices.

digital ver ?n 81”15S 61(1)1[30(5111‘1611 rséllvgll' ﬁdet;rnhr%ngs! oEnatlhe list of articles identified in step 56,
articles 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 determine 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 fo access the articles. For example, as previously stated, server 12
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5 versions may then be stored, for exanple, in database 13 or
server. As previously stated, if the present invention is not ﬁ%&ﬁbﬂl3§0§o
make di gi {x3) oVihshons of the articles, server 12 may storgcipkeydd on
related to t%e Articles which allows information extractors to access the
articles. After information for the articles has been stored in database
13, server 12 10 nmay set the status of the articles in database 13 to
indicate that the articles are now ready for information extraction.
According to an enbodi nent of the present invention, processing then
continues with step 64 or step 60. According to an embodi ment of the
present |nv t (or
oo, iy Qe ol ORLROBREMndirg W A éerﬂ@ltegﬁﬁa‘i 8§D e%gecf){odcﬁ%}ﬁ% thb St
i nfor mat [ on eemt ifali¢ anicle(is sepedal) a fokbign siis. Fommdbs svhichrdré nbeavhitatldiinh digiaie

determ nes the order which the article esented to an
i nf or mat i on 'S GPYS ‘%(.‘5]?‘3 arfifles mayhebiaing %ﬁ?‘?aglﬁ-%ﬁ gbigjined capigs gher

ranking in the l{BEﬁl BE é§ tif \A%\érhhttéh? to gr’()@ﬁ@é‘ﬂlgﬂalfﬁfi]b&fd}{tﬂ@&heﬁs e¥hd ﬁf?gﬁthlon

before an article wt rankin articles in't
manner efsu wessmﬂsana}aﬂwn bb swrah rﬂarrexameled aednéabEiScrﬂ)B er bmpdil¢ server! Asnd 20

h i gned ty, . will ted f f t
oxt ract on By S trkiabh infprrion S ARl PERBLE torrbths e Versans ofhs,
allows the m@wgewav%w@to}@mf&?Aﬁoﬂ%mﬂaako H29r@dled Whith TBbOSHdtRnL | ON

resources. For exanple, given a finite set of information extractors, the
ordered i steﬁﬂgctenséqae@ss thetarfiglésr mati on fromthe "nore inportant”

i or mati on 25 11 om ¢ Rote BEE R i SREH: PR S S S e 7

that eagh amidycdeethentdtheofitie URicld¥ay digbdsennas antiede vt ihafapid@ldr®Rowebatyed
to the article, such as a URL corresponding to the article, descriptive

i nf or mat i on fPomfarAetign exEaciong Asceiding to@gsyberimend o the RiEsent mventiophe or der
of an articl ?Ode%lﬁgﬂ’eﬁggﬁgn%e%‘ﬁﬁ{ﬁﬁﬁgﬁd Q[yg\@ priori ty score generat ed by
I C

server 12 afd AsS0tIate r'ticles with higher priorities
are 30 assigned hi ghetkcqordmgtdgnanm&maﬂtbfahe ﬁeb&lﬁm\&nﬁeﬂ,mﬂ:g{aﬁmw t he
ordered list _than articles 15 25 Apri l ” 3/ 042872 PCT/ US02/ 35650
with | ower pPYHHPR BgReratesan grdefid i %ﬂg (v ™A P eI BClaty biEh bRy SRAER AR

based ons cfm@a«ag%ﬂ Rfdraieh ekhfRh(Eteh 80RMheYRisiInYTEA a&m%ingﬁéla-ége} B oy be

priority calculation techniques/algorithms. For exanple, an art
prioritized detesmihes thet drder inaviegthezatidlo wildbe presented tocdraintomstiepeftactor for

Articles t ha}:%fo%f?tlorlrloerx?rac{e (l)I?—\—/EfannatrtlE:lg V;[’IH‘lea ﬁllirgér r%ltlkl}lge Iin &le 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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5 may be assigned higher priorities than articles with | ower dgégr es géo
rel evancy to the user «criteria. Server 12 may al so prioritize4ar pdl 6

based upQpoRshP&tL i zation criteria 61 configured by the usefush/isthe
present invention and stored in database 13. Prioritization criteria 61

may include information related to the sources of articles, i.e. the
journal, nmagazine, or database containing the article, the date of
publication of articles, author(s) 10 of the articles, and other |ike

i nformati on. For exanple, articles fromspecific journals identified by
the user as "nore inportant” journals may be assigned a higher priority

Soores. assoth BRI T b B e et o B b ot L e

scores associ at he a ubsequent ranking of the
articles i nchidpgeierugics of thesirtivlednd usinglasealvanfigurable Pierigy caleulotyorscor e

associated with an article be periodi.cal |l y .changed 15 server 12 if
the criteri '@Ch@ﬂu?ﬁlﬁlé?l?maﬁ%ﬁx@ﬁgmae in?ag’tl?‘?é)réfgggfi‘?%ﬁ?ﬁg&g for
cal cul ati ngcat%%b%zﬂﬁbﬁgﬁfﬂ%_aﬁ%@&gs:mg 36 e ARIIEY thhdarS GRAE rdBMANDR the G CHikedacd

i ndi vidual I'y r each arti or a whole collection of articles. This
change i% dyngteastipyed lMfhaqripttienttahertmlasarith lower slegregs ofvsleypetiyrig thouser

anot her enbodi nent, of e present jnventio i pstead. of. 20 prioritizing
the articl egnqeﬁpothrvg}' %9@9&&@@0@@? \78}011%3’ VRS Hffqntnizﬁémf %éte%? H cles
into nulti r | Infi \ AT RFitihti

! ' ph@ﬁmﬁg,dsﬁmﬂggﬁ?ﬁt%@nﬁﬁﬁ%ﬁd‘&tofﬁddﬁh%lﬁtaﬁaﬁ 13 thtion

di scussi on. inthe life sciences field, server 12 may
generat e a auiterie 6 anaaintinde éfodhaimsslatag tothoswgses of ertiplesdi-¢.dhg lowmal, queue

for articles discussing,cardi pvascul ar .di sea I . i e
for articl e®agpdpe<Yidg bﬁ?pcloggm?lgg ﬁ%ee”a“‘ﬂ& "S‘Sﬁ%‘%‘ﬁ’%ﬁf‘%ﬂ? }‘3’?8‘9‘? })es’garﬁtﬂ&%

Or gani {9 bpge2rided, ahl Bfhet Nké MHfSrimMIBAL Fof aginhplt Aritcleafemgspotifit j@imilhe
articles to information extractors wth__special expertise in a particular

area w t hi nidentifigdhuithe usenas ‘GReteimportan” jpumals may beassigeed HHERITaEPTieue
may be assigned..to an .. nfor ' r M ] ' . In
paral | el tog‘i"&EFHaﬂ’f gles {rﬁ%l@frl r%@lngég @%&e&%ap éqslté%? {%iéﬁgg%{)lﬁ@ngcgﬁegg&%g% or ns
processi ng taiH e aitidas dndfts subséquentrinkiag obtise atidesid the peeuesis ptonsi il e f or
extracting the 30 informatjon fromthe articles }%ste 62). chggseh 4b

i nf or mat i on dé’é@b%&plt-”or@’erﬁ?f@ésmmoﬁ%teﬁ\@’@swg Jnaysbepgriqdicagy ghanged by
PCT/ US04 35@(?[96{) £ 96 8)@@1-19 %fﬁ)rg‘?ﬁi?aﬁfﬁl GRhES Ir BRI gorRhmiR6d R @8R Mfating
invention to extract informaticon fromthe articles.  In alternative
embodi ment s tigf pridrity ghesest Thepdotiiyoeeretihay bofeoaloulatedrindigiduaby fasreacvajicldl so

be appl i cat io? rt]c>rpe1r \(a)rgcrﬂg régllg\cgio%%f %Iatpc]ebs.e I%?s”éﬂaﬂgé Fsddyglgm?c%ﬁlg ri'rgftléc?eadl iln)fhe ordered
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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extract information fromthe articles. The process for facilitafd .
selection of information 5 extractors, according to an enbodi rr%'f"tﬂgf'! £0R6

present iweaBliym: is described below. Fig. 4 is a sinplifperutdmsedart 90
show ng processing perforned by server 12 for facilitating identification
of information extractors according to step 62 in Fig. 3. The process is

generally initiated when server 12 identifies a set of potential candi dates
for performng information extraction (step 98). The set of candidates are
generally 10 selected froma plurality of candi dates who have expressed an
interest in becomng information extractors. The present invention nmay use

several techahfugso have BeALEEMed B usdt oPthe pREATMaltios a0 dk@at afornfdivar di ng
to a specific enbodinent, server 12 may receive information 92 related to

candi dat es fin the artictese le slterdativie arelindimengs pfithe paesendnversiopxthe iefogpation

Candi dat es rovide.informati.on 92 to setye j ' Hens 14.
In this man F%E%WBV&EFQ’S ,ap?’ﬁ(f'aélgﬁ}@&grws %%ap?b%gcéﬁ%@%ﬁ% %dcﬁ'fi&ing%%?l?ons,
can apply t&rRer@snhdtioh o ite Anti@xd. I'Eiel bsess Tdidacitittihg a¢lectionfafiinfimationmay
be in the formof a resune or other information about the candidate and

may be st orexdragiprs @ceasdingto jan embadiamsng ef the preserigyentipngigdesqiibgd Helow.
configured to aut omat i.cal,l. Kk 9! ﬁl L e

becom ng an informati gﬁg'éi??gﬁ{@;ﬁ{e gffeor%:rha |9§§’grovﬁczf’g%&§§“¢ he use@ra b%%eh%li-le
present i nvenfdramilitating iddneificaivd cfdtRradar emiacoes dwoidientol styp & mdligdf.
candi dat es whose qualifications equal or exq&ed, t he threshol,g .

r equi r enent Ehe Biegessds gersiair mitiatedwhen segver d R ddentificsy st of petrni gidpisy

products - o\ ' ; '
Per tor m t no osiriiDe ifmior ARl Gl 67, TRL LA LGRULBRLEAUNY o
Threshol(d qseddtéd faini aopluiahityooimanidiiated Svhiochave expressaél iag interlebtan bécmuingi ng t o
anot her enbodi nent, server 12 may utilize services and information

provi ded byMOTRAUORGXEIIPBm or a resune management systemto identify the

potential list of candiydat&ent ifdntRYMR! Be sERINQEHhIqURBIO (dBRYITR theS GE
managenent systemto query databases on the |Internet where candj dates have

deposi t ed r petuntial candidates. 25 copdink 100 8pecifPObdAEREY TP T/2UBERIISHS0 t 0
Fequi rement SPRRRBIB R e E ARE a e/t bR i Rhedde m M T
“enbodi NpNt Segfactdis. ChAGIEAES Ay préviaNinfériationaLite servidientsifgydliegt $yiseensetd. of
pot ?nt '@l C?nngiisdgﬁer,nfa%d%gtezﬁﬁgislgcicﬁ?é l) thgirr%\é(i)grgghiga lgc%'rci\c/)gsr, c%:% alg) y 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 gualification 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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5 users of the present invention. According to the teachings of_ the _Pr esent
i nvention, information related to the set of potential candi ded"capril 2006
identifiaggigdngisep 98 may be stored in database 13. For ep@ypk@/ssér each
candi date selected in step 98, server 12 stores information related to the
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
academ c information, the candidate's work experience, any speci al
expertise of the candidate, and other like information. Server 12 may al so
assign a unique identifier to each selected candidate to wuniquely identify
t he candi date...Jhe:| i LIl ?’tfah' i se 13 and
may be used&{ rgc%lpgc eiofgtgagtllc}gﬁg I he gﬁg%ﬂg%ﬁ[& gs-a ﬁ%ﬁe”rng%rt It]{lézlqﬁ%leagl so set
access ri ghiguirbmbnots feritomtteimfarhatian ¢ktiadtersal | owi ng t he sel ected

candi date to access online certif,jcation dul es. provi ded erver 12.
The sel ected candi dat a]ﬁ%ﬁtlmb({jﬁmﬁmégfgefﬂrg?ﬁ eﬁq%é@g@%lqnearn about

pr ocedur es nghg%ﬁfe%%f&ﬂﬁ@ﬁm EA A rhiyf BE SRiRANY hRividdiao @éﬁvlef:izigy (step

100). Accordi an enmbodi nrent of the present invention, server
provi des5 onsare olhepegsenffinvettioon nodul es whi ch may be accessed by the

sel ected candidates via cljen tens 1 The certificati.0 r
typically explains the%ﬁ?%ft‘%{ﬂ t@%ﬁqag]algamé@etpaessgt LRSS Orgvr&gggﬁgéd to
i nformati ongextf @ﬁ%&ém{a_@ barRRddieCibnehddThQtdprdd @Ry bé eorddia datbhel 8BS .Fapuch
protocols ensure that information froma plural |n]E¥y of het erogenous

articles isesamplaciordachrandiseteasctosted instendB: servermld stered domationgelated to the
oS _ . n . .
exanpl e o amgé}ggéggffga%@sgrﬂ%ﬁ@*é? gﬁﬁdglglg&ﬁﬁﬁoma ﬁ&ﬁ&@gﬁg%@&f affed S

described i f ion process na SO I ntroduce and

expl ai nig he gys@neidaicd @ik itbrdationa tie c@Adidar! sacadaticliyformeatiod, nfior mat i on
extractors for extracting information. Accordi n? toejggl enbodi r{ﬁnt, of the
present i nveardidue saeork srperisnce. 18y spedialiexpertise AT e s Q?teeaé%ﬁ’ eiliffdate i s

allowed to u ft t i ch s AWt I i g for
extracting in 8?%3 nl'\cﬁ)% "n’rrc}?hqi1 Owﬁggg{ﬁg@géld%ugégjﬁgri léegéol(g%%a@%ﬁfa&rt
03/ 042872 PGhiddShBZitast Ty Ghelcandithied altes idemtiftey iefosmativromgh be hloredantdafabaze 1on

process nmay be tracked by erver 12 and stored in database 13. For ..
exanpl e, af apd mayheased tf tr £ étlapﬁﬁ)f e céfmdtcgf i#ﬁr‘éeétalit?'dﬂaynéﬁ‘hf% 1access rights

I nf or mag5on (51 Qffdofbbted @&ﬁ‘f?é’a?ié allﬁuﬁ?ﬁ’tﬁ@ s el Winldliatd¥® aeasid odBhecdfficatin
co

updated to indicate successfu npleti on of the nodule by the candi date.
In this modules provided by server 12.

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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5 manner, a candidate's progress through the certification process can be
easily tracked. After server 12 deternines that a candidate had April 2006
successf uiig/saRsaheted the certification process (step 108, g&%; gndi dat e
is then tagged as being eligible to be tested to determ ne Pt e

candi date has acquired sufficient skills to qualify as an information
extractor. According to an enbodi nent of the present invention, information
stored in 10 database 13 associated with the candidate is updated to
indicate that the candidate has successfully conpleted the certification
process and is ready to be tested. Access rights associated with the
candi dat e are updated : ] rtﬁ?({ hel i I
testing. Several di ffeég%l?dlétiée%vtsitpn r%%?ﬂ#??‘ghglsetér%ay a"&bﬁ?@%&%@%}(x)?é&#ﬁé&%{l (l))ya
first 15 ' tevhnl2jeael stareddndatbise I¥ayFdexateplepafter sudtassfulpmageidnhed at est

upon successful_ conpl etion. of the certjfjcation nodul es and, assogciat ed
plroacjt i ce ex 8?‘3‘f’§@t§&1}5§8{§5&di“§%‘“§"6‘% ﬁE?E“Fde’rn &a@g’@fﬁw ﬁsé?mf”ﬁa V\?ﬁ"ff@}? gandadatipaye
required topEak8aBRtPNdAR dsdsshud E&ﬁ?ljeﬂﬂﬁ oPfR AR l?jythe%ﬁﬁc};ﬁ%tg.l%l d

appoi ntment of "the candidate as an information extractor ma
on t he resumanef atcheditlatets. pragtesy themighdahe dtiflettionmiroeess tdndbe ansitphrdélatdt e has

20 successfully passe%ﬁ%gp%%ﬁ%ﬁg%eﬁ. 1gﬁ%¢ateh . %?Tg%js%%%sg ll%g%gp erd[et'hgi ed
and designated as an ‘ i .
fails the t gskifichiiéh SrRReisARES 10BY (HRanddhRUE theh PadpBll %Beihb%ﬁ%i%&tm(b%tté‘s?edlo“)

or may be disqualified frombeconing an information extracter (step 107).
I n al t er nat itw éetermiodiifthacandidate has apquived suffinigeigkildnte quakifycasraniifformefion  and

testing actiyvjties | so be rf.ormed.in_an offline environnent. ..
Honever. 255 eXdG? AB&hg to AP0 GIERT oF il oBlert HuveafiGn iRinalom afisd o
al l ows 1he @r@SR 3 AYeNttdWithhe BAINRES istupdatt® WeindRbieGRATTHE c4Rl d8Thas
networ ks such as the Internet to expand the reach of the information

extraction preseessally empletedthe satiipationgyacaseand sreadydo he destask  Aoposaights,
i nf ormati on e i asladag i i: -1 ndi cat e
that the caﬁ%ltoggi.tegl whggtsuccggégu#%l#&%%@tggﬂr}gﬂg? géﬁ%dﬁ%at%% m%P%)tfgcl)%:g%é&and
has been desisgnated as an information extractor. 19 25 April 2006 WO

03/ 042872 PCT/ US02/ 35650 Afg di n?Fét.o an_enbodi mept of the ppesent
invention, as part of “¥EB rent “B%FF'(??’H'&PE mgy ‘?H%ﬁdaswar Re oA Bt nt o
cont r acisial- 1 RAhRAEBNEshdMatd mb e USGhedPlo HaVE phR¥UE Hel 1O upd 6 ResshA %Bﬁﬁ;géﬂléﬁl
agreenents may contain terns telated to non-disclosure”clauses, ter

rel ated t oof He derfifinaiian imudulsstand essoriatedquagiisn saticises. Acwrdinpée anathers. I n a

specific en?e%g}l{é%g,tthe 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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5 the information extractor is paid for extracting information on a per
article basis. According to an enbodi nent of the present inventZMPr'Fﬂ@%
contract l{?bu@/b?ﬁﬁzgs can be acconplished online using featpFrEgs@Eweisoas
digital signatures, and the like. Information related to the contract
signed by the information extractor is stored in database 13. Access rights
associated wth the candidate are updated to allow the information.
extractor 10 to gain access to articles marked for information extraction.
Referring back to Fig. 3, after the information extractors have been
identified in step 62, the articles tagged for information extraction are
then assigned to the _infor.nmat] . r,d | t da@en
(step 64) - ereoip o P eppiin: SR HRi UchicR as R0SRA HUB, e AT
extractor fgpybaheedab efer BXé baatdcanl apeerneits elith thaysealof thehievasion. These

si mul t aneously assigned to nore than one infcfrmati(ﬁn extractor. Ass‘iegar%‘iad'ng

an articl e cantraswekagreementhmay spuipieieTanelied A ETiope S aPEs Atk
| nfor Mt | N AR Sl extiRUBH S coflbLAai 6 n SRR KEHAS TR pRGd SfBodiRtn,

assi gni ng aPt hé " I'niornatron extractors. According to an

enbodi ment gk ihbeniasentacioniepdid dor dxvavdrigiinforiiationon agerartisld behisar e r eady
for information extraction are n(t)t gueued, bé]ser%/l%r 1% %{).e. 20 st ), 60 is
not per f or ragordingdo apembpdinest Pt the PIESPHRYENE: HsLOPRRIPHIISH S84 act or s
ina pre-confi , - ¥Rk, aitheie! Tfbirdtion
extractor n%?oglg%%cbl (g{\}\%%%ltg%%sr% ect %g%hélr%@glgi%n\gr i nformation extraction.
In an enbodidimad toothe chetraut sigaad by thesinfarmatipmextkicédr is etoredrin datapasedsi t i zes

th ticl i nt . th ticl b ' t | '
extr act or s AgeesSebieqerocuie PGP AL opapod  ARRL e ool SRy o
Previ ouRd y & i decetiMourfifle e} inféridaBbfiexthineh. ar e “rore | mpor tant
w Il be presente or in

ormation extraction before articles which are

deened "l ess i npor t aniRefertihg dackutoi Fig. bfiente infoamaion erdraptorpharsbeeh

extraction [esqurces. A di L n gﬁg& ; LESRBE to th

i nventi on, @Wﬁ?‘gY‘Z’Stﬁ%éfﬁé%a%&?ﬁ?%g%gaggrgé%%ﬁg%ac cflgﬁéﬁénkgl?l?on%xt ract or
and the art ighasafonuhberde dfosaiimaiatction @Rpa).ADne br 2RBGartivies 08y 142872
PCT/ US02/ B650 step 60 nay be assigned to, each jnfornmation eg{ﬁrclt%ctor'

queue. Ser vessigidrtapachiafiroatienexrtaqien ioF i prRAtORE AT e H’é‘aynﬁg%bé
xtractors MEAnER LB C HRkREL R, KR A B Rt b U,
Articles frosartRenneusfogantsméxrchciar esttdes ©0umdapt infermnation acqiigiHen
' 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 queve. 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

20




5 to the group queues. According to yet another enbodi nent, server 12 nm
assign articles based on the expertise of the information extﬁﬁ%ﬁﬁﬂ!zﬂﬁg
exanpl e, wo bhezerbodi ment wherein server 12 prioritizes phggabiisgies into
mul ti pl e queues based on the topic of discussion of the articles, server
12 may assign articles to an information extractor froma queue which 10
stores articles related to the field of expertise of the information
extractor. For exanple, articles fromthe oncol ogy queue nay be assigned
to an information extractor with expertise in the field of oncol ogy. The

I nformati on in database 13 for each assigned article nmay be updated to

i ndi cat e t hafepleGn® bd £3sBmB@fo QRR MIBSRAIRCS k&R qLiéle0 'IBRdrqan n‘?a?t ractor for
i nformation 1g extraction. The information stored’in database 13 for each
assi gned ar perd¢dicalyyprewitizeitbearticles by thaniaimquatieand firy thegndiviiuahiffrmatioon
extractor to whomthe article was assigned., th date when the arti.gle was
Rssi gned t ocrrE ety tsmforhief Srliitmay Afp v it byt o sath &

Li kew se, i ghaie®t bah &b eArtidlesdrdm ek géiRiatéd il AEPE0RIal AenSeldsHehQ

may al so be ‘updated to indicate that articles have been assigned to the
i nf or mat $ ont@thesxeura@edes-f or i nformation extraction. For each information

extractor the stored jnfor I .0 indicate the n r.oof. articles
2es gned 10 the. 1 nf or AP BIRE e RE ater Siftof Bhdhin e Haane: Fyief ghtcfs Dhscd
assi gned ar bhehesxpettize offdiicciaforhation Bradtdri Fbesxangle id i aniedimeaishepdiner
li ke information. Server 12 then receives informtion extracted by the

i nf or mat i onsg¥ekld prigritizes therasticlay intemalinke gueyatbased op fie fopicor discnesion of
extractors t ) ti - | t .
ot or mt | ontieatgee seryef 1 25D skl el A b orBoh Wbt i BEC Bl
extract ®ds swyesattidssreldied arthe Geldsofespdrdse off the infbimenioatentracior. IFatakahpke
13. For exanpl tion extractor ma RL i nformation for an

, n i.nfor use,
article to alats:i% o the oficplagy dueysmay, %ﬁ%ﬂgn@ﬁ%en prmatiop extragtes With i on

extractor maynd48& HeRChLRidFbEcaley Nformation related to an article to
access a hardpcopy of the articl@. 1In enbodinments 21 WO 03/042872 25 Apri l

2006 PCT/ US02/ 3S650 vifkenefotattabuisalattbast 15 fos eabhgistighedatisle oy twf updated to :
articles, an j.nfo i on.extractor, .wh ermtted, agce t he stored
ot ver DSt iy bR ssidte af Sl e TRt S Bl o o
arti cl ejst hextradtiohMathe efofsstiACkeed BXddtaeks 13 FdrehiRbdsPhel HATId M8y 8bkphie

information identifying the information extractor to whom the article was assigned, 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,
mformation 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

21



and inputs the extracted information to server 12. The information na
extracted 5 according to a protocol established by the user of Qﬂpﬂlégﬁﬁt
i nventi oryGs9elnges the protocol described in Appendi x A) .pcAscandkésg to an
enbodi mrent of the present invention, server 12 may provide user interfaces
and services to facilitate entry of the extracted information. These user
I nterfaces and services nay be accessed by an information extractor using
client 10 system 14. Server 12 may provide several techniques allow ng the
i nformati on extractors to input the extracted information. According to a
first technique, the information extractor may enter the extracted

i nfor mat i onwhBretdaGibh&y M3 Stbred AigHablesRAYHLAR aBi@IMsS AR EFormMonxEth&lor, tehen

anot her technique, server 12 may provide tenplates for_ entering t he
extracted | péontied ngy, aCAeascthmtw@dtd@glsaétverammféhe ml@msqwhegbw&n 19 may

provi de 15 fieatures.al act or he..ex cted
i nf or mati on“Vica® Cﬁe%%égx\%l?g g\%éﬁlf g%étw %ﬁ‘é@ re Té&c S q%%n Onﬁgﬁcﬁﬁ?a[?l ng,
or using anyndRphisiie &ansiediinfdi@atied ws%ﬁ%ﬁunome Miaﬁh;ﬁidﬁuﬁ&y Bdetichar
techni ques. Server 121 may al so allow enable information extractors to

i nput t He e%tqoéditl@@ aw%ﬁﬁt@wsagd by thesispn efthe presewfinyantion §Fush @p#het i oned
technlques ﬁﬁ% rver 12 may then process the 2 0
i nformati on C@E Q%C858§EPA olrxn§?| on extractor to determ ne information

to be stor ed in inf Ombﬂdﬁfgﬁ'faﬂrembbﬁlmentlﬁﬁthequtmveﬂmgbdivﬁgllmaﬁn
enbodi ment of the present invention, _information store 15 nmay

f r ame- bas edPIOVEH Useiiatesiases andservieesip fcdlitgle angy ofdhe %@ﬁeﬁgn@ﬁéaﬁlw ofhesti on
may be base t i X A
s onb i MRS o Flocfplly b AEe AN ERl AR SRl orn e
extracty rray;stam irpr Sewep b2y prwvide Sevetad tewhdiqued aliawihg die infsmation exirastdrh
the facts. fac ndi ng'. y fer tq a piece of ornmation

i ng. o defd e e PREASHHEIHTAIRR BHedrgle iR BRI hnRrRebe

accor di ng t gx@acRirPhBCl 40O SRR infdrh@fibn Hpﬂ’lel?&m 6PRAR PR e@bﬁt@ﬁ@etse

obj ects and processées. The discrete objects may represent p y5| cal 30

t hi ngs, term@c@rldmgtw nggtheaugshmm scmﬁmg’asnlaﬁpmV1dEoﬂen@J@a erpfoeentering the | i f e

sci ences fiel dzi E A‘P‘ d of ? 872 PCT/ U?QZ/ 35650, discrete
obj ects may P& C&é]HB%"mﬁS BePRETE Pé"‘ %ﬂ"g’%‘ﬁ SSPRIGUESETVepT o BRY FELVIF o

act i ons18 hateanaéd alRwih@ hgehBativhi esctraacbg 13t theSiRtRd AfoRBAtSon WA pltiures BEr

processes. The information extractor may al so input netadata for each
fact. Met adgtagrams, geaseh, R Ve malgrgndwrtipgr using any combinations of the

aforementioned technigues 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 deiermine 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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describes the circunstances under which a fact was observed, but_ may _al so
i nclude 5 information about the source of the information--for %5(&9!3!'@,005
aut hors awd ebtsrcati on date of an article. An exanpl e ofpEr/fiqpizsdéss:
GST-bax binds to bcl2... " The fact shown above conprises two discrete

obj ects, nanely "GST-bax" and "bcl 2." The netadata for the fact may

I ndi cate that "the experinment was perfornmed with human 10 bcl 2 expressed
and purified from CHO cells and reconbi nant GST fusions of human bax and
bad in GST pulldown assays."” Additional information associated with the
facts may also be inputted by the information extractor. Please refer to

Appendi x A fdiscrdte objeets mayetieagenss, pedtaingdells) drfidnyg @tco fPrbcfseisi®d h@idn¥Hagh
may be entered béu_an i nf rmatiog_ extractor according an enbodi ment of the
present i nvéfit Pt whicggraalse dispisisrebincts, RRen other proceyses chke nfrantipan i s
not restri ctegfadior hadhr qugﬁﬁl-' | tk kon: : ral other
types of inf or?mt i on§exstr ct %ﬁgﬁdﬁf E&ﬁafg&a@%%éyﬁ%gg‘j&@%éﬁ%ﬁ%ﬁ’ ﬁh? e
present i nvensdribes therritchmsfancds-undeedhich hdactatdsobsaxtd, dat ivan akohadident

descri bed above, the ., information,extractor i npyt this information

usi ng na%i ur é‘llfépg?\%ﬂ’é’ugﬁ’ﬁtsgmﬁQ?ﬂ\?i‘%{m?@)u%gy? ¢ FuEoread pirbdisatinmoy i ded
by server 12aelsflaRGrd¥is.S ARRMLFRG GG VEr 12, via diagrams or pictures,
speech, fax, e-mail, or handwiting, or using any conbinations of tine

af orenent i oned t echni ques G¥dbat hieds odchhi.qlies. Server 12 may be confi gured
to parse t tural | anguage sentences or tenplates, to identify facts
and met adat 2?'6?%“ Sﬁ%‘gﬁ?ﬁ?‘%c PRSP RS He 16 RIS sn‘?IPa?ﬁ ﬁé‘#%t‘@d éﬂ@l- to

det er mi ne oMhelnegadued for ChefabOREN indfcaIhACUNESPHRRNONLESEForARE WIORRSAES

and store the extracted information in the know edge base. ile an

i nf or mat ® on beltaxpeessd ang nuribigd diony CHE enllvani aecombrinaat G T fusiohsiof hwandr odse,

the i nformat]j o) ' s for the article is dat ed server
150§ nar o Bad 68T phllabeh BRA5E" SstciMnal PRoidiioR aSionist RS i it
extraction. akbtberinmeteddy tAindGmixtiotievescier. PlgRA kefbr ©M peddixk S5 @ithan

extractor iggi@%ati ng t hat infor_n%tion extraction for WO 03/ 042872 25
April 2006 7 [9bgod s Bypgrplaniormptionwhich sy hesmtsred byjan infermationus

LT e P b, B8 A o S M et
15 = the present invention is not restricted to fact-based-information extraction models.
Several other types of information extraction models may also be used according to the-
present invention.
In the fact-based information extraction embodiment described above, the
information extractor may input this information using natural language sentences, via
20 user 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 receivesa signal from the information extractor indicating that information extraction for
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that the article is nowready for the quality control process (step .672’.
Server 12 may also allow’an information extractor to provide c@mBRriE2086

rel ated tpoqRedshi cle. For exanple, if an information extr@efe§nexeRri ences
any problens in extracting information for an article, server 12 allows

the information extractor to provide details related to the problemwhich
are stored in database 13. These comments provide useful information which
may be used for |later processing of the article. For exanple, the comrents
may indicate deficiencies with the existing nodel for storing the 10
extracted information, deficiencies in the criteria for selecting articles,

etc. In a specitieGas %@8996@@?%39@ %&sﬂ%@éﬁgﬁoﬁ RYAEd tPBe aMRBS 8 dafiBase 13

extracted information 1s s na k ge base based on an ont ol ogy,
server 12 n@ypdaedkeirdietd thboinfatmation extractiondor the artichelhasdteen ovmplietediaad new

terms or concepts enc_ountere& inéﬁhe elxtract %d ing{{mtdﬁgn. | nf ormati on

entered by g ﬁftéﬁl?rﬁﬁtl}oé’ﬁreé 3’(?‘5 %ﬂ“?gygl‘?’@&? POCHENBHE or concepts may

be 15 used during the ciyaf 95 Ry iaN AMBARAn infthilbn BRRRFord RRidAoriiReski bed
or

bel ow. The information extrac may al so suggest a supefclass for each
new concept rebdted fram artitlef Forenangple,iif puinfoymativa extrhgenetncdances any problems

regardi ng the new.ter or. cqncepts m be ,stoored in.database 13. .Server
12 may al solffF*&ardRs Fg‘g@iﬁ‘é’g%% PARPAG %’%Y%ﬁﬁs?ﬁ‘f’&’ﬁ ?ﬁ%'{agf’g _‘:"f%ac_%ofdoaccess
online hel prsefad edls (ERfedey MEPrBblefHHRR alstiRY iR iRUbAe 13aThbid dodsments
allowing an® i nformati on extractor to engage in real-tinme conmuni cation

with a hunaprovidensafifh imfarmativsl whicly stayrhe ushd fer lefer prosessingd sheaticlse Fgged by

an informati on extractor for severa rpo . . bout
Fhe. pr ocoas oM dn commerBm i Rls IGHBERF S Sifnd fotd LD
whi ch Ny apiis@tdUnidhatibs, deftRAsBS irtihe iR Siledling Getides, 00 DA bEdcifi®5
pur poses. According to an enbodi nent of the present inventipn{%%f part of

step 66, afmbedimendphtheipsserbinyeniionowhersdhe edrcicdiosnatior i§p Waicle,

server 12 aytonptical |l [€co i ' | tibRfeRf AL N

extraction BP%‘%T%%%G %Slgﬁa eéie %r#@tggggfh%g‘ééq?mqﬁéi csglﬁ\éﬂﬁé ﬁ%%de ienf ormation
i ndi cating tfgcdObadistisshew tainsforebacepnt encodnttred it e efracted irfbenatione ti me -
taken by the information extractor to extract %Peflﬁifacts t he Ie&%t(h of .t he

24 WD 03/ 04 bdfppmatipnygntered by s 1 tiep sxEaseTelaisd t ngW tip QeRBEPS pay be
i nf or mag 4 on . T, 18l hé SRirdrfaRbARIddR N rdvievASRGEE Bt MdeliibBe balbiv. CriR

information extractor may also suggest a superclass for each new concept or term.
Information 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 exract the facts, the length of the

24




and stored in database 13. This information nmay be used for several
purposes such as to inprove and optinize the performance of t R April 2006

i nf or mat i W @xutHeti on process, to calculate paynments duepdputddBseso
i nformati on extractor, to determ ne the efficiency of the information 5

extractor, to inprove information extraction protocol s/procedures, and for
ot her purposes. As stated above, after an information extractor has
finished inputting information for an article according to step 66, the
status of the article stored in database 13 is changed to indicate that
the article is ready for quality control processing (step 67). 'The article

IS then aut ggRid Etﬁi&tﬁeﬂ&keéiﬁﬁ)rhﬁnb'ﬂd?ﬁélﬁle&ib@'lhfoﬁnﬁﬁﬁﬁ1@%30@&@&1%%&& artilen 10
entering the qual ity control stage, information related to the article

stored in daidisacéd méatab@edﬁdaﬂmdnfsyn@amewyi:@ used fargeveaelepurprses sush asie i cl e
th it t 1ol i t t
(Step 68) | oo wif CuBvad rpeovig HB°Rtvmidey rePhatheds EARNE o,

the i nfor mapdRRentdic6itRs MfordiitivhicR@adtbato ddiemiiné eenaHfidiBiy GrthdRFGkmation
extracted according to protocol s/pr ocedures est abl i shed by users of the

present 5 nverfrdctm, toiBiprensrinforpiatien exfimction peesoiypocedires, pid faiothen purpages: a,

mprove the overal | aGariy St af BitagRalo OB Bl Rl AL | O,

process. | n;rﬂ&ﬁhﬂmah,fomrnbhé aeedttiinglto @fe@@ﬁ;iﬂie@ﬂmmih@&mbh%tora@ mldlza@b‘asand
conpl et eness_ of |nfornat|on being stored in informtion store 15. 5is

a sinplifield {9 dapsrsrte indicats ihiicrrtela s repdy rarality soptelayperssing (if‘él? 86}
by an e”bOd*r{IEgﬁR oftfis G RbGHGRA a&&{%}iltgﬂp@gﬁgﬁel 59 mﬂg&cﬁgyréés%lﬂ%ﬁjgo ns:

Quality con processing I's genera
has beery t aggetdngthergeatity cohtrol m@, lﬂfyrrmarmhrrelatedite tlasa"tigﬂenbrhymshtabase I to
a content reviewer (step Si rrul aneousl y

‘ %3%1 a SO
assi gned t olSiRdated Y seryge L€ thindicg terté%tl G\é‘im 61‘? igrpongp PEFESP8 nore
than one CO%@I U ﬁéliﬂr %w&&oﬁﬂ@&'sﬁﬁg [P OPAD EebPlowardCigipréAhg RezeS8ENSf A

25 content wer be "any huhan "bei'ng or application program which is
configured ﬂmda;mrﬁuﬂdrbﬂﬁim infrmatinn mﬂraqwrmsnmmﬂmhth@ rfoimatinrsibeen i nput

by th f t t | t 14
DY rew fhoclRd eSS Hp ot PR gk CbGHEE ol Ber B8 pleaPe vl
extractpy f Qfentifin@ddd cdrRectif® rrbi@ iR ﬂ&\&hﬂlﬁ daec dbeakininy é»‘rﬁfr@ﬁnﬂ;%r aﬂmradd ng

the input information. Server 12 provides various features to facilitate
qual i ty 30 perferung pihet acfiviiting. to maprove Ahgpverallquality ardetfigicasy abiepe provi ded

whi ch al | Owﬁoﬁgﬂlo%%%mgalcﬁ%) El h?g%@raé,géﬁ g@}/ &%ﬁ%i&o@gg &E%ngéééﬁ{éo

reviewer to reviewt for an arti or exanpl e,
in an 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 siep 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  conirol processing. For example, user interfaces may be provided which allow a content

25



enbodi ment where the informati on extractor has inputted the extracted
information in the formof facts, upon selection of an articl £%Aptih2006
cont ent r\gﬁiﬂgwsnfacts entered by the information extrach@fyk@izstdae
article my be displayed to the content reviewer. 5 As information
extractors devel op expertise in the extraction of information from
articles and the proper structuring of that extracted information for
insertion into information store 15 they may reach a | evel of expertise
sufficient to allow themadditionally to performthe functions of content
reviewers. Determ nation of when an information extractor reaches the
requi site skl %’E‘vi&@ﬂﬁ%fo%ﬁﬁ&feﬂré‘c%ti%f‘&n HRE R ek@npRNinkE based on
any single criterion or several criteria. Conpleting an on-line training
nodul €, as smbdédimentwherp phcoinforatationeairactor hasrinputreddhd esttdctdd ioforgatien inthef or
the content _ reviewer position. ceptiqn scqQres on_an f the rel.evant
ot 05 dosTorPE AN EPA SPBSIOT et TRUE R oo Fr s G entetea bY H5S

pr edet er m ngdo HUIRBExRhctdr fob PleftiER A BOSNEA tothe dhtertREEWEL | ON
extractor's ability to assune the responsibilities of a content reviewer.
In 15 stfort, i nformat Asninfexmatien extsactons dgxsldroeypertisatin thel extiastianpfexenpl ary

fashion may. he either automati.cally shifted to ontent.reviewer'.s job or
invited to Gmapon fiiges _Q%?Wﬁ?er %Fﬁ‘émﬁ?é%ﬁgF%%%eq‘ ?ra}ageng?rovi ded
by server 12gedibf ift0RhRRhatiVIENErS MY Rafirfih AB] of ek St aSsufficiefty allow?2
whet her the article contains any extractable content (step 123). If the

i nput r ecei theoh fdditinnalE te perferm thedunations of pententrevewerst Naterpunationof vagn

bl . h |1l . ele WalelB d
e e R SN e R P s e S

arti cl e gray chfpd E6€6n agy Hagle GR&icH 6 RYerakéritadi. albmphaing @ntonHinetthning
i nformation contained in the article is Qutside the scope of tﬁhe domai n of

i nterest t omodale;@sweldps pmapnraRRdie cyAMITTHen sangstablish elagibiity & the eonigndy t o
the article_jhn [.S: NG : - een
qneuod o5 Fam R PBRER, FlcomicHRORbES oty i fevhiHhotiBEdalbE] RerfiftoP
ext ract abl ettednfoembtion &erazant fta predétenmtined embasHasides danalsoststablithuare and

accuracy of _the informatiqn jnput by the infornmation extractor and

ndi cat bs . IRSOGHPEeXEBCIPY S RGBSR JregFTRAPSPIHIe: QLA GRPEETe Kigver. In

| nf or {4 ongl HP %fohﬁéﬁamégt&r:{o&%ﬁo D¥rtb A thak RIIE iR e%dﬂa&gr@ﬁﬁ&f mba$ be Rithetd) -
The errors nay be due to I naccuracies in the extracted 30 i nformation input

by the i nf onummatealbxshifict ora caitent reviewer's jobor imvited o evalifaderdhatinvitiog. 26 WO

03/042872 25 April 20Q?singptgyvgr§ggs/ egt%?eos provided by server 12, the content 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 informatton 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

26

i



failed to comply with established procedures/protocols for infornmation
extraction, errors of omission on the part of the infornation2APHEZONE
and ot herygls@imy; | f server 12 determnes that the error aune8830ci at ed
with the article is greater than a pre-configured threshold error val ue
(step 130), server 12 reclassifies the article as "inconplete" (step 5
132). Information related to the article stored in database 13 is updated
by server 12) to indicate the inconplete status of the article. The

i nconplete article is then reassigned to the information extractor for
correction of the errors in the previously extracted information (step

134). If thﬁﬁ@di (ol RbitH SstddBkR frbedubtshizbiobsls Esrriaformative extiRtivg erikds t hen

allows 10 the content reviewer to correct the errors (step 136). According
to an enbodefemissioh onitlee past eftbe informationiexracten and pthep epersy iLbwesvar d2i ous

services and user interfaces which allow. t revi t | f.qt he
extracted i &qtm?si tgﬂt tF‘S prrghcopng P%?P‘éla}eg “@glrhtﬁg gﬁ%?%lg r%?q't%r sg%?e{%ggl g#p e,
in the enbogidmpld sMpR Naluk 1SS 1B0), Sdivérsl 26%tlaaeficathé rticheast didsnpletié aGtep,
modul es executlgfg on server 12 may allow the content reviewer to delete
facts, dopyl¥2cisforraation rebitddtotthe arigle stred oy datehase 13 ks wadatedinaerveed2 trhese

services and .user.interfaces e e . r.evi si ng
client syst %“’f ."%%8???%%“?@%3 %ﬂ@%ﬁn@ﬁ?ﬂ%$x}pﬁégﬁ§[§eﬁt% einnr\g/‘()e(ﬁlrsl | oél:[&]
after error e igoaasic &drasicr fortdderediidd 6f the BAVS ibdmprevicusigeruadnyd t he

content reviewer (step 138), server 12 then automatically records netrics

rel ated to infermptigni(stgp ¢3ht rol processing for the 2 0 article (step 140).

The netrics; informat ken? Eﬁ&%o%ﬁs@é%ﬁﬁ:t\éﬁﬁnrg}%oé M'o# FaladerdeP 84 tHaH A6 s Of

edits nade by the con revi ewer, en for the quality control
pr ocessl( or theennt fevietver tdeoredct thie etrorndstepdi36). hAcandinglte an embodipmat of the

errors encountered by the cogtent revi.ewer, .and qt her, J‘i e inf.oénﬁti%rl].
The metri csPiesfmsimeRiion seeven Le BRqvides Yaripyssehfifes apfuse iptetiagessphich glipy the

dat abase 13.,25, TBAsGel BLntittlalimcdahfotingGorpfor AR bRICIdHoIoMRES A8 e@¥ls! ok OF S
and content reviewers allow for overall inprovenents in the efficiency

wi th whi ch exdnmplesin itenerbodimgntshbere thiamaationtie pxigactes in thexfosmafifacin mednles 15,
Such dual -qual i f.i ed indivjdual s,,ca erform.ejther inf i t.raction
or content ? RV %W?Fef %5@[’( F‘B‘é‘g Ql?ﬁ &élhrji? - E‘g 8 efeft fg%tg’g'%op ﬁ g&}c% el

urrin

i nformais ongRyd éﬁ&%érftﬁnpéth&qwivftﬁy.i TheseRAVIRS 280 0Sdr ateHyces ity b0
adm ni strators of the know edge acqui sition gagéggss can assign and
-2

re-assi gn t hessesed paltheqoment sgHeVernoE shonbsys

According to an embodiment 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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PCT/ USCQ2/ 35650 qual ified individuals on an on-going, real-tineggfibg 8o
I nsure that an optiml system throughput is nmaintained. Alter | f?, ?he
process ojyoagaygieng these dual -qualified individuals canpoguked/dsyse
automated, with these individuals first performng quality control
processing on articles in the quality control queue and only then
performng information 5 extraction on pending articles. Based on the
quality control netrics information, server 12 conputes a quality contro
score for the article which is stored in database 13. For exanple, in an
enbodi mrent of the present invention where the extracted information is
stored in aMARWiRAYRIBRY AYh-BSAS, rdalfiasd bidasedniudé 0B bpfimslelysiery al
protocol, the quality control 10 score (QC) for an article may be

cal cul at ed trogghpuhiy maintefredt Altessativglyethearoaesas of assigning these dual-qualified

0. 25* _5* *100 | o ' '
wher ain. | PO RS AL Ty AR oYty G AR R BT Al a8l 1o
the fact dapRctapidoXtits i fHeQfuikfyi RRtreX{ueas bRl ofilTthdrserforining @forfidtisn

measures the mssing fact data errors. These are errors of omssion when
an i nf orimat exiractien oagending grtidest o i nput required fact information for the

article; ME = neasuresg, nupber, 0o t e r 1N, the
nmet adat a i nput by the aﬁ?(g&ﬁg}ei%‘ﬁﬁ@xct%ggéﬁgr%{cgFﬁ?ﬁgﬁg’ﬁt ?egl{zir;ﬁ'\ﬁ\c;ﬁ{_p% Fréesgsures
the nmi ssi nggamitpdatitolacseribr theetiste whichds sofel infdatabhsesiZoFor 2Rarhplef inean

nmet adat a imgormation | nput by the information extractor for, the article; M
= neasures embodignane el BE PrgseB inyertionrwherg theftracied HaIRatiOn i sgredd 2 he

i nf or mati on, ext f ' infbfmatid iy 3R

facts infor }%‘%&?’%ﬁg‘% ﬁ%sﬁtaggytsﬁ%&%n{%?ﬁat | Oa;]nogair%: %g%lg# Hf;&g{)l, lg{?e(ﬁéfrlt i cl g'.dﬁ
Extranepys f@sé $Q8) Gorganetick ayfteachkutanidacedrding tolthe fillowing equatiphon
extractor but which do not qual EE% as facts according to the information

extraction protocol; _THOS*EEE M + AF-hdM bt ME A EEFI Wcts for the
article determned aft®r the qual Thyl Fabis{pol: Qradipesmrod8 25 April 2006

wherein,

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 guality control process.
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WO 03/ 042872 PCT/ US02/ 35650 According to the formula shown above, a | ow QC
score indicates high quality (ideally if there are no errors, 43Apribg006
shoul d beyappasesh that various other fornulae and vari abpepyspysie used

in alternative enbodi nents of the present invention. It is anticipated that

the skill level of dual-qualified information 5 extractors/content _
reviewers will be sufficient that articles they have extracted information
fromw Il not need quality control, but will rather be forwarded directly

to ontologists, who will then determ ne how to incorporate the extracted
information into information store 15 (see the discussion rel ated to Fig.
8 bel ow). Thecamidd BSh P&Hﬁﬂ?&hb% 660 A8H (XY sE6E ViRlicales HIBY @i (Rallsied to
10 generate reports related to the information extraction process. These
reports may theee agenermarg O (. Hshouldibe dpastient thFherpusother tfrmukee aadt i cl e in

dat abase 13 is .then updated t I ndi cat e,.t hat alit ontrol for the
article has vgg@ﬁe%g% %P%egi T?‘&E‘E‘a{iﬁﬁﬁg%@eﬁﬁstog eeergengmglﬁn%eued up for
the next processing stxﬁi@-anﬁ@is%éh{h@tﬁes)skﬁplee&hﬁwuaﬁgﬁauﬁfedﬁmnﬁ_ﬁtﬁﬁlent _

i nvention, server 12 updates informati on associated with the information
extract of i exti&tatafcahtgstret®@wers wilbbesufciendhatianticlesithey havd axtraetedr actor i s
eligible to.h ild for the article,. (st 44) .., Ref erri b . 1g. 3,
aftgr an ar t“?‘ngg%Wé’sffr%(%lﬂg'é’? B‘?q‘fﬂ“ﬁg gcgggﬁhﬁgb 1 raghex ag%lg{af@e%l@(#ﬁ&rlﬂoqst ep
68, the infQuddias wid wWibteh deenaRRPRRsBlifthrheateaké EagictsddnforMhRemiatd on

for the article (step 70). This process may be automatically triggered when
20 i nf or mat iinfarmationationed Sdagestha discussiongelateddo iFig. §rhpd@Wlon extractor is

updat ed by server 12 I ndi i I,nf 0 [ t '
eligible for receivin gé}ln%glf’lsg%%(ﬁgﬁaﬁg%rréc{aﬁdeedrggr%e%Fé?ﬁ}ﬂ?ﬁgroﬁtgetlg\%%@, t he
processi1omy gbferatd ireptiisi reRtddyo thid @aematonbefactioh @radesd. Ukhesd reports aayibel € i s
updated to indicate that, quality _control processing for the artic eﬁfﬂt%s

been conpl &eedated e ad?eﬁié’g*:?sbaﬁ‘ﬁy The sigtusofihs %@Pé‘a pfgbasad 3 ihthse Hadat
extractor affgr.l Eigat ﬁl?zﬂtg Fgﬁtﬁgtfb%e Eﬁfozéé‘k‘gpfsgeeﬂ H&ﬁgﬁﬁedq%ﬁ@@? B e is

determ nes that t s conple the quality control process.
Sever al di f filsmmenicuédoh firdhesextpyodessingssep.t Acawdipgrs at enbbhdimenndicherptesent

extractor. For exanple, .the.informati.on extracgtar e nmonetarily.
conpensat ed MRk CHET &% Hpdaiesintrmatipn, GSSBF’P% Wlé‘bﬁ]%ﬁtlﬁ&a%%ﬁ%‘%&%t%& nts,
stock 9pti BRmbaRlIB to39di¥¥e: Bk BAARTAmARo Bittdcto? @P8ligible 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 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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PCT/ US02/ 35650 According to an enbodi nent of the present invention, server
12 determines the paynent due to the information extractor ba%SdApril 26@6
qual ity Qiowailkesrperforned by the information extractor wechusmpsés based
on several factors such-as the quality control score associated with the
article, whether or not the article was reassigned 5 for information
extraction, the error count associated wth the information i nput by the

i nformati on extractor, and other |ike information. Information regarding
the conpensation payable to the information extractor is stored in

dat abase 13. Fig. 6 is a sinplified flowhart 160 show ng processing
performed by an enboqidgglqﬁné){ &f’@mﬁ’ﬁﬁ@lﬂtofiﬂwmgérﬁIj]nfeﬁﬁo@;lgbﬁreﬁlj cally

cal cul ating the conpensation (?ue 10 to an information extractor. This
embodi nent  dstermings thegtaytriest dusfto thminfomation elEestorcbasedion the quslitypfavork

fact - based i nf ion retrieval nodel . di h i
2t bese LIt 0, S kel Rl LR ok SRS o e

for the art Qﬁél?cfg csﬁ%@l%ca&%)ssocmé&whﬁ% AALR, WhetlBNGTR) the Aticle ods rdassighebase
13. Server 12 then determines if the article was ever reassigned to the

i nf or mat$ on fexinfamiation £xiractions the eironeoupt asspeiatd with the inforpatiop 1gputdyihaed
that the article was never reassigned r Qcessi | hth step 171.
1f the art?‘ﬁ@ne\%@%@g@ﬁ &?l1c§gﬁ](9ér}fo q{%eﬁh%g?%ﬁ%ﬁﬁggﬁﬁ %unber of
times that thgpehdatich PayaiStoltBeGSbaedn exireolBG)ored in dafdbaseiidier of tines
t hat the articPe was reassigned is above a threshold value, server 12 may

i ndi cate that the inf driget isGeiagtifiedflovchast 16 sheing preaesswe reERrRESRY AR

for the articl i ' : k0 20
dat abase. 13 o1opotrt Bt b hesshtis9bE BE Bk Tl ARl BEaRERER 42
gqual I tmlor tdah mgonﬁahﬁmtdmgtbﬁl ’dhi\safnbectl)in&ggoe/wuhmsﬂm dtecdnfomyatien lmllmahﬁt ed
y multiplying the current base _rate by st.e 70),. Processing. t hen
conti nues V\,iegﬁagtg@gsqggfaqtﬁaquelgfqut,logg,t%vraﬁ %‘?dﬁlg rf%%ﬁo%%mg fre 8{"5’98 er

of facts f Oﬁg#ﬂ?ed%ﬁtfjigl@ seﬁM?ﬁ 15 ﬂrs*:’&%éﬁlﬁﬂgg 4 %&E@?Iﬁ ?Fg%éé}%en\ﬂ’ﬂir%é@ﬂéle

val ue. According to a specific enbodinent, act watermark val ue
is set to 1Qstepfl6RhelHinbiseantans gdnerallyrstored in ddtebase 18.eServeh khthen detgumines &

the | ow fact, wateymark val ue,. a new base rate j alcul ated b | td.pl ¥d:ng
the curr entth%%‘?@{er‘?i‘[‘seevﬁg/ Ie?ﬁ%?eétqg\éﬁ l?%ﬂ.mg% %@ascl??{gt% t ﬁoerﬁecgl%%/ﬁs{rgéelgl 4\% Yf{hlp
step 1745 | fis HABHRES thaf M Hrtid1e fvak REver rédssioBed, Prateeih e oritinans Wik stepW7i act
wat er mar k val ue processing continues wth step 174. In stepsl74, server 12

conpar es t hdhe attisle wassassigseds seeves 12 ghenrdetermingsdhenypbey af jimes that the article

user - cont | ?‘{rg%%%s%@{f G881 68)PHPRIRU P Hne MEARILARIE adredffleliCabove

a threshold value, server 12 may indicate 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,

30




WO 03/ 042872 PCT/ US02/ 35650 the high fact watermark value is s%ﬁégﬁﬁ? Oéf
the fact count for the article is greater than the high fact 9(

val ue, a wewsmasgzrate is calculated by multiplying the cusgidersbase rate
by 125% (step 176). Processing then continues with step 178. If the fact
count for the article is less than or equal to the high fact watermark

val ue, processing continues 5 with step 178. Server 12 then conpares the
gquality score associated with the article with a user-configurable quality
score threshold (step 178). In an enbodi nrent where | ower quality scores
correspond to better quality, if the quality score associated with the

article | Sth'e@ﬁ%'l fa@?ﬂa@eﬂﬁarﬂ%idetly at e%*l%@ﬁﬁ?{:&mt cr‘?.he ér'ﬁ e%i LRy agase

gquality, a new base rate Is 10 tiply rrent
rate by 120%:(tsglefactl®@9enn£komh$sa ng;v bbmateaso odlcutated bgmmxlﬂtlplymg th82urrdrit t he

O e o b BT oDV eP S toe et il s 84T e Bt o
the cal cul atRehPANBRME 1sMhan oFSdual %ﬁ@ﬂ#@ Bl ASInIRR a1yl o&ésﬂgg&tﬂﬁé@d on

t he geographical locations of the 15 information extractors
i nf or maty onwghistepdi’8r s | ocated in countries outside the US may be paid a

hi gh | t t h ket t.hat
Country. After the ad RSEhinien pavRetss e Bl SPrastarrd Bt Aida B ren
rate indi cadepgohiien mm&a&?tsb&e ti3-83HeId ﬁdzl;bel 789, 1@ drb MBI vARrEthwbeact or

for the article. is information is then stored in database 13 to
facilitate @eafitesroresfcarteepanddofetiarsualiey, fthe quabitnrenoroassesieted viibrth¢ sxtisle

184 I't sh ted Fi 6 d b

protessi ng Bar SramEBRAED ar g Bhstndfu iechipieRbin BER TS 4PV hdegpeatn 7
inventimn. cdliedigred B¢ muilhislygribe firege bade rhiefBy 1203 GepHCISOPEProadiaing théd Ust rat e
a particular enbodi pent of the present invention. Several other_ techniques

and mul ti pl fEiRuesyithstepd 84. fidhe Q‘EPIEhF%QIP 1 sRdecbap ehear ©riheigeality seare
i nfornati onﬁﬁéhg)@n@%rc?%ﬁ%q; bRk st APt Ii§2_errb0dl ments of the present

i nvention nter npensati on, qualified information
extractors/content reinseets2, aﬂmsﬂne:nmr(pﬁhsataddt(ﬁtﬁleaalcahaedtﬁagmenﬁa@r dakrer

than that used.to .conpensate. indiyv 0 are. qu fled as
i nf ormati on® ’@HW%@@W&BWS may ke gyide :b@g;%éwéﬁggqura ] ?hﬂ?aﬁb%ﬁsd’ di fferent
. L «g:tT /e a Sg%ogg%gf&ﬁwﬁen ERRadiAs kS g GRIPISHGiflextBbiotPlotREH in ANEiMGURROAS 8152

-.may be paid a higher or lower rate depending on the prevailing market rates in that
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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The actual paynment of the conpensation anmount to the informatig}eéﬁx aﬁéor
ff g866°"

may al so be achi eved using various techniques. According to a
enbodi meRie oFeder 12 may send a nmessage to an accounts payaii@288d3hi cation
i nstructing the accounts payabl e application to issue a check to the

I nformati on extractor 5 for the anount owed. Alternatively, server 12 may
itself performprocessing to pay the information extractor. For exanple,
the present invention may autonmatically credit the information extractor's
account for the ampbunt due. The present invention may also i ssue a check
to the information extractor for the anbunt owed. In an alternative

enbodi nent, server 129%% %gﬁ{ it | r ' ‘Erﬁ‘&?hﬁ‘é payabl e
personnel to access |H’?¥)ﬁ tléhmslfeocﬁ)gﬁ%lﬁsna g%gbozlg{e&%.é I'n ortﬁ)éltion
regar di ng teheactopmny alsaibd atldeeddensing varivas technigues. astardinghea spdeéfianount  was
pai d, and other,|ike infci mation_may be recorded in tabase .13. Server 12
may al so pﬁﬂ%oé@%ée“ﬁt éﬁ@&égd#%ﬁﬁg&lt?é{}ﬁ?%?srﬂﬁ’? f ap Bt ors to
determne t : ' ' 2

%L%I]-I%o{;l He &Foﬁﬂ?ﬁp%%legdggﬁcz&ﬁﬁ tﬁfggsgé"a P@cl’\ 5 WEinorhtat6h Sfkrdctor

i nformati on. xanmpl e, e my I spl ayed for each information
extract br faithplampungowde Alternativedy, setver V2miay iseldpeifoine prdcessingiogiay the

information extractor has _extracted information. The web pa may.. al so
i Spl fy. t hAMOIHRGE SHra i ELSIARE, Do msRUQm FRY APiord G pitit fhe
depi cts an ;RpEAREGH dkeeRriadfouh? borihd £RoARAURE The ipfdRbYi8terition e also issue

i nformati on extractor by server 12. As shown in Fl%. 7, web page 190 20 may
di spl ay i nfacsheek tathe irgformatiomteasttactor favéhe amhountwwedn lean pheomativessngbpdimenty e

nane of the _information.extractor,.the country of si denc f

o or ot | oReRet 1208 eroRdG R i MoRoH Bt Rk RMAEHRE BlaelE. o,
extractor. iA%rihex Qufedin babed, 13t Meformatest fehhaid B8 amoihesaid to theual | y
assigned by server 12 to uniquely identify the information extractor. Wb

page 190 ndyfomnatoriexipaciay, whey the agount wascpaid. and »thes dikg frigrmyiopmaype

i nformati on t f i nformati on extraction. Each article nay be

~identified TB‘%;“%%‘%\“%&%&"‘% erelgl'dent I fication nunber which, as previously

stated, may be assi gregvéyi2agaysiso peavidehner metfaces whichallow ihfeemhtist , t he
rocess nay

b pl oy GaTeGEE AGETREN eyt b ey RN Yot bR SISFar o ot 11 cs
other Trke T3 e e A e B B o L Te.
in an arti displaying therstatubef 8@ vatousmrii¢leioo evhind the iifaasatnRETAUSORI35650
extracted information. The web 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
identiﬁcaﬁon 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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used to determine the information extractor's conpensation. For | f
an article has 10 or fewer facts it nay be classified as bel or?fééﬂl)%&?%e
"l ow' faaokorangsrand the information extractor gets paid mfr/aso2@sen rate.
If the article has 11 to 50 facts, the article nay be classified as

bel onging to the "normal " fact range and the pay rate is adjusted 5
accordingly. If there are 51 or nore facts the article nmay be classified as
bel onging to the "above" nornmal fact range and the pay rate is higher. The
calculation of the pay rate based on the nunber of facts in an article has
been descri bed above with respect to Fig. 6. Additionally, web page 190

may al so di gk Y (RENRE the iAo BERIITRY QmpkBsatioRe FRF EkA8pIBaEkn hoick 9. 3,

after quality control processing for an article has 10 been conpleted, the
status of thes l&rdrifewer facts danabbe elassifiedsashetmgong todhe o foe ranggtand fike

article is nogw ready for the next processin hase, ,Th [ th ¢l .hen be
queued up f om@%e?ﬁ%qcﬁ%gegsrpah%ate 0W§5f%%'ﬁs o Jﬁﬁ&%ﬂépiﬁ?ﬁw@ﬂﬁ‘&%
revievers angy 8k bRWeHed 2 Bedoighvg tolthe“ndrifalT fiBi ia0fe 0d thahpehtt EsiMitshal
article and determne if the nodel used for storing the i1nformation in

i nf or matSi oracsensiingly.slfitherd ara Pl pemeredaes tha astisle emmhrodassifiadas brlongmgds the

I nformation,(step 74 The "inf | N r ' r BRLI ore
refers to tﬁg’owf M4 ¥310€an%%?‘£@§%%%?¥%%§%%‘ :Iglesc? %Pgﬂpﬁg?@ﬁfpgyﬁ%%i on in
i nf or mat i ONpa8E@ bR theSnunktRF of carialaf arficdé ha teen\deatiped Bbse, withfespete teFig. say
refer to an ontol o% used to represent the know edge in the know edge

base. As stAddidondbi avebpage HOmaypisp sisplay raymept relatedpfamationtdP3n of the
world or a part of th ¢ Le i N ¥ ma
refer to thg t abl e stgﬁ%ébaﬁggélzf%35%59%0&%?@&% %%%g%ﬁlrﬂee\}%gv\erg

may be 1thunbgenkeipited, tia sigids bbtheevtioteninl databexd t histupdated fte indidateothatothe
application prograns configured to pe,rfohm t revi.ew. rver 12 | des

) ro
several ser 1E]€§S AP Teasiy or f’é‘l"i‘%ﬁ?@%e%gé’ Afact jartagle may dhen b qieupd yp 0F
process and, ﬁ%&ﬂlaabﬁ %dgp;ge ewP Yol Wik WhidHEMbENreRBREY Are AlovidAdBLEviERe

25 exi sting ormation no structure’ Mdel reviewers may performthese
activities thsimgrmiticndxtaytst domm the acticip hutideternsioe ghe g del wsed derrataringthe on

network 16.. Eor .exanple, if the ipforymtion is ored in owl edge, base
e cordr e : BRmagin of Bigrmatinn st oS nOKESh b Brarked I bk Pl B SEEA 050,
new terfs OmfGanGeR{(sef NAL BieeikfoihAnGAREUEI N fortah enfoRhaidrdtie el toaké ed
fromthe articles and nmake appropriate changes to the ontol ogy. 33 25 April

2006 WO O3informsiion FTeseBBiirB SeBUORIGE the infraatpnisn nforatipn sREhb- tFeroo
showi ng pr 0&%%&;,‘1&%19 £ fuﬁo%lg&éie l?z}ée,atﬂe “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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enbodi nent of the present invention during the information rmdﬁg Aevi 5&%6
stage. For the enbodinent depicted in Fig. 8, it is assuned tfat pri

i nformat iyop (exikarction is based on a fact-based nodel andpdhgs@rksact ed
information 1s stored in a know edge base based on an 5 ontol ogy. Flowchart

200 depicts processing perforned by the enbodi ment of the present

i nvention for review ng new concepts or terns and maki ng changes to the
ontology to accommpdate the new concepts or ternms. The process is
initiated when server 12 identifies the new concepts associated with the
extracted information (step 202). Information for each concept may be

stored in database 1§Fi§fA§ iPégﬂ;;)?ﬁ%h)flo%ﬁﬁ{tE%Qho‘g‘ﬁgip%&%ﬁ?% SforRAMyHANY

t he possi bl e presenc new concepts I n e extracted | mation 7is
general |y i&gbhsBinest dDthé prsémfinventibn dorisx thedafopmatidn inedelnmpviewi staget feor the
extracted information during step 66 in Fig.. 3. For exanple, the

i nf or mat i onembgslimenfdepirged lﬂrﬁgf%ﬂﬁ@ﬁswtkéttl pgijonR FF&?%EPB is fased gp 2
concepts fo e arti . Sl an
ot or mat i onteGEeer] BiodE! S5 UErapRT RO AAbELARS hoHIRE boeR i o e
13 for eachomeweepFlovwshastl200 depictsysdecdssihg perbinet bybthetenttivdina of thegfreseine
concept, the date when the new concept was iggiout to ﬁerver é‘rzﬁi d_ot her
like i nformaentin foserieying peyiOpCceRts of rps and Paking Shansss L0 T eUIIARCE ( hem

up for assi R { SR Srobssk §PindAdd whesQietng to an
enbodi nment %{‘}gﬁﬁﬁe()dg{reggéﬁtgw%h?é venrttléﬁ, serl\%gr 12 may prioritize the
concept s bakledtifigahe hbe concaptyassaniated mathi tbe extradtaddnfaamatien (ftemr 242 ori ti zi ng

the articles. Accordjng to another enbodi nent,. concepts i iye
changes. © o THRmOHOBBLSRCEgHtr YR SOTHY BTABHE Loy RS PRt Rt STt L oy
needs tQ) be; gﬁm i e SPRAW cbiceh® ih ke aReRAtlinfoanatien
enteredﬂll nto the %Erﬁg%&e%gggétg%%ﬁ%%@Tﬁe new concggt sl .or terns flrom t he
queue may t sernbelly indicaed by thedufogmetion exsrastarovkils imputtipg the etractedsponsi bl e

(St ep 206) - MRUERAAERE SEe0h BTLE i her -RaEes Heifbmatitlipl B, 201 5 ")
updat ed to ifgemhdtion ekhifctbf BRG IndigiOtRGicst cdmept don thb ertictescthp suggesteds si gned.

According to an enbodi nent of the present invention, the asﬂ#g)nmant %B%/dbe
30 aut ormt i saperslassipreashispnedps iBloparEPnASCEDRE SR EOICEP!: £ife IHOHPAIL R

For exappl e. L1 a fﬁgﬁi 38 forRatibh S0SE IRERR ALK tRONCEPt
i ke " seﬁrl %%?r%assgﬁ%%érar? ﬁlé%“%gp‘g‘ﬂ’\é\ggesgﬁ%lé% super cl alss of "mammal "
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, ifa
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associated wth it, the new concept nay be automatically aSSigﬁﬁﬂAb‘ er
12 to the branch ontol ogist responsible for the "mammal s" bra B%I?ﬁé
ont ol ogy. woshNgis742 then allows the branch ontol ogi st to Wemthgsepncept
was b5 assigned to indicate if the assignment was correct (step 207). If
the concept was erroneously assigned to the branch ontologist or if the
branch ontol ogi st prefers to assign the concept to another branch

ont ol ogi st, server 12 provides services to assign the concept to another
branch ontologist. If the concept was correctly assigned, processing
continues wth step 208. 10 Once the triage is done, the primary

ontologi st 1, X\g}?%bgiglgeg%%te“ bSmefts A Bk 4 %uegt@egtg eli‘&asrs%\fi“ﬁl‘éﬁrﬁxlﬁ?” concept

and i nformation 0 thé concépt to ermn f the ontol ogy needs
to be changgdodistcdamrivuiaher chgcepomay pt autBeratieallyldsigned bpsaverde teeher al

user interfaces and services which facilitate th oncept. review process.
For exanpl ebranel Quiplogist Fepony 9if‘3féth§e?"ﬂn€?is.f F%%\Rﬁ%@'&?lﬁ’gynew concept s,
15 sorting the Con.cep?gwpﬁﬁfﬂleﬁmla%a{ea&mw&ﬁmbgisu\@-mxﬁalet&ﬁcewmsted
supercl asses, addi ng/deleting new objects, adding/deleting slots, etc. The

branch gt ohsagginsd tovimicaseif themsignmentwwass®n@ndstepe07). nif éaef congepttveasr evi ew
information related tQ the concept, and to.  pr.avide con t. review .

i nf or mat i onCIT‘ZP@E-‘ﬁVé?S_l&I? (tgtﬂéﬁp?br @39‘“‘?@8‘%8&{@& l?rP’é@'ﬁ_ ‘Eﬁ&ggﬁ{gﬁﬁﬁ oGS Rput
by the br anﬁx@_cggé@t Rgélﬁ)tthrg%}‘adcﬁ%%@@gi&!, 2364 12GAb1iABs denfiSss B tkeEh fiRicohbept 20
new concept, information defining or docunenting the new concept, and ot her
i nf or mat i onto afothebbeanch ontwiadisigilEthe caycept wes corpestlyiasdignedapiosessmgreoptiegsi ng
the concept .in t% ontol ogy. After the branch ontol ogi st has indicated
that revi ewfsEPccept has been conpleted, information associated with

the congept in databaggcd the Hagpratons thepiimdiycailogidbtol WiRim a@osept is evi ew
has been conpl eted and that the concept 1s _now awaitjng approval from a

secondary omssignediissallowriddo seview siee conceptand aformgaiian relsted to dhasangent to

ontol ogi st (ste [ evi | ' ' 4 mary
branch ont og‘?}&l{"@fle if#g‘): 8\,\%@?@' eF(?y\@ogre%glag |dtq§ éﬁl\gg@éﬂ%{eﬁ#&;ﬁ/cﬁ'o%l gPLser
interfaces ang psefidé evsraMisetin@ifhaw ahl gervives ohibdr ficilititeotho gbsdept wviwvi ew

i nformation input by the pri mary,)ontol 0gi,st and t.o nake 30 chancggs to the
i Nf or mat i onPIFRESS- AOF BSHBRK, SeTYrs 1 2By RIgYIfe SHVINES Tofevpre e sEEaRSck 35

WO 03/ 0@87 Zur%ﬁg Ay éolncgg%’ BaseRGh/skRA2Y c%ﬁé‘}@ viewing the suggested superclasses,

adding/deleting new objects, adding/deleting slots, etc. The branch ontologist may use
these services and user interfaces to review 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  ncw concept, information defining or documenting t1;1e new concept, and other
information. The branch ontologiét 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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on the work of the first ontologist to server 12 (step 212). If_ the. Lty
of work of the primary ontol ogist is below a user-configurabl @5a‘§9@g¥§é)¢e

qual ity Hiy eséesA (step 214), the concept is returned/ reaggngoessdse the
primary ontol ogist for correction (step 216). Information associated with
t he reassigned concept may indicate errors identified by the 5 secondary
ontologist in the information input by the primary branch ontologist. If
the quality is above the threshold (i.e. the second ontol ogi st has
"approved"” the new concept), information associated with the concept
stored in database 13 is updated to indicate that. the concept or term has

b t : %1 0f ¥aflthet 0 th
een -appr O\rl?gqp% %voﬁ?o?ﬂi@ﬁgt%%&‘l%?ﬁgts%ﬁgp $2 (dtErx 1%6 If B8 gl vor et 0 Lhe

ontol ogy a e concep terns ve been el ed.” The information 10
rel ated t o griigarg bangegstinpelohenusee-configuable acuptablaeulitgtiresheld (pY14N t er
new concepts associated with an article have tb en trervéogl%ﬁof‘@ga Ay oved,
changes mayihe peseplds semedirepspigaed i PSR HE 1% SO LTSN SER G N t hese
concept s a[ﬁlfotg?ﬁﬁ%é g%?iﬁa{ce@e‘pﬁ}, ﬁltg%é‘sgighed chritepl ARy iicasd @i 6rs 1dentifitdbyshe

[ |

i nformati o atabase 13 is updated to indicate_that
i nf or maki onef it bietokipist il theiisforration mpubly the prisenry hrangh 6piNAEEn 158 e 15.

15 According t nbodi ment  of. t e . , _
dopt Ctod | ARl s gbevie srertold i e Br e PlaloRiiF B 2Ppisyof; R AL 0o,
| oaded i nt Cigfd?ﬁlaﬁbﬁ‘ E&BH%Eéd%ﬂ?ﬂfér&mée%t Yidbdd inGlaaaas13 i3 updatet nd divatd that

nodel have been proposed, reviewed, 'and accepted. This ensures that the
facts rel atthd comdept omikim hashtearapgpravedi(step 21 ) derarildkespoinask s tfeangey

violate the.informatiopn nodel, used fo ' ' r ' |
f ormmt | ormadeiRdhg sopraine Sairsp e ibi it Beathlotdh 8l TR infbtabdtion
conpri sjgng @1RbdHorhé tianges mta?%fﬁﬁse dthved i dthbase U Basep 208). eAfiermew ¢oncepts

structure o% one or nore tables or the relationships. between ﬁhebtabhéas
need to be aaciged with acteledaut Beanyeviewes apg APIRVeL shanssy Mgy theppbe ma

| nf or mat i on, ex( o) ot SErAGL 142/ BHPHIcHPAiRLS LACEn Koy §9bY koR fho 25

facilitate ¥ nge process. ew'se, server 12 may provide
facilities {@smdioniseyt 18, Sefusintudiatign fdrahe aficlenmtdatabaseotfeissipdaed 1 her

types of information stores _such as.qbject:oriented,database. he
like. After mslmateethatllgfcrre@@w@@nhawi ‘i% regdy TPrbc?rﬁtt?‘ﬁ%“MS%% a?l Qisg’\?\g}g t hat

the nodel reviewer hag.corh SLAGHAKEIRAF thditese Glvehtién,alle potessing,
server changes the §§ .Status of the article in database 13, to indicate
conpl et i on @épitted imBiteB enavtethapthesatraged Bdozmtingwill o be laaded e dieg 72
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 135.

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

95 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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PCT/ US02/ 35650 the article and to indicate that know edge extral%agd 586%
the article is now ready to be deposited in information store

Referringy@asksdsd: Fig. 3, after nodel review for an arti clpethanbas80
conpleted, the information extracted fromthe article is automatically

deposited and 5 stored in information store 15 (step 76). As part of step
76, server 12 may process the extracted information and convert it to a
format suitable for storage in information store 15. The information is
then added to information store 15. For exanple, in a specific enbodi nment
of the present invention wherein information store 15 is a know edge base,

server 12 mgyak; Eﬁ%ﬁh@égﬁm@e Bt KR8t d SXEAEEB oD HeQrifeld B bRt really &bd S

sui table for Storin In a know edge base. Server 12 may check that the
frames to \mp@jilteﬁlimmfdﬂrmtmtstmlﬁs to be added exist. Server 12 may al so

add slots to the frames. and .t p te slots act ed
i nformation. The trarsHeing ba E#g’rﬁﬁtycﬁ% ?elr{gﬁlegg Og?‘%%“qﬁ r}has'?%&{

know edge hagiel? MRk BRexed £B8 (e %@mm hitegiaticAly dgposigsmihe
process of Infoérmation extraction and storage. It shoul d be apparent

that thse stsepsd mhiafmrmiatioEstgre B (st e Asmartof gigg 7o sravarrlermaypropess ths arrpl e,

while an i nforma it ract,or te f.

first arti @?{EaﬂP@E&g‘F@@m&“PW‘é\W igﬂ ﬁ@"%éﬁg&’ egt‘r&%&grgagg dg{rﬂi?ﬁﬁa?i'ég AT o
processi ng 18N theSKfPMHA fsithPadded tMufeation stodé 05 NRbi exantpis 1rﬁh E‘-lm‘iﬁc been
|nput per ormng nodel review for a third article, and may b ring

i nf or mat i oremibodioerntof dhepresephinyeation Wherﬁ!@rm@méﬁ?li AHOEE & ’élaém‘)&’ gg agsn.
Accor di ngl y, ;vgeg?t a3 z}nglf tﬁ? ¢ ac%#%fﬂfc}r&:aﬁb koeéforhﬁ?ﬁh chié E\ﬂtabﬂ:f@f SBtih®n

extractors,® | on, quali contro
procesyipng,in A0GOIwiddpeibave. SuivkerdRanageheck thantherfeahescto vdmh the inferthatioms té n

parallel and in stages. As descr.i bed ere| ot i nformatio

ext ract i on hsrasded sxiginPortes 12amaycaeg ad s ‘Pté\V? g\ﬁ/’%?%‘??@é‘g%i‘w %‘&Sg’ﬁgni cally
di stribut e%tII Hl%rcgmja el idebLrfatRRE bk YanBateR YDA M orLARF BRL MR iRe Bfthe

I ndi vi dual s" 1 h oné ace, as the training material may be provided on a

web site ad@maalgetlias@ugh the Internet and the articles selected for
i nformati on extracti onéand ] ‘i cont royided in

revi.ew ma
el ectronic versions oW e @FP“ES‘?" ipyie é&aﬂ&ges ﬁg O5FSrBvi ew, both
‘the origi naihftﬁﬁ%h&ll ExtrASiolahd sl%?agtﬁhﬁ shddrSipphzndthat the stepé SHowai indtig. 3

extraction na e provided over the Internet as electronic 37 25 r|I 2006
can be performed concurrently. For example, while an information extractor is eniering
extracted 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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WO 03/ 042872 PCT/ USQ2/ 35650 docunents. Once this electronic di Si#hbﬁ %@8
network is established, it can be utilized in several ways to P Bhe

t ot al coswéog);]_‘ﬁqpul ating information store 15. At any gi vigRr/ud2/iBesocont ent
reviewers I n several different countries will be available to review

articles that have al ready gone through the information extraction
process. As salaries vary from5 country to country for individuals with
equi valent skill sets, it is possible to designate autonmatically content
reviewers who work for a generally | ower rate of conpensation to receive
nore work than those paid at a higher rate. A certain mninmm anmunt of
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user criteria 52 (see Fi ' '

Fi gl 3) and used for. ident i&lgl n‘%eart i C‘lﬁ,ﬁﬁ'gﬁr om whi ch
i nf or mat i on distriltutedto lesscveikeempenspigh ndiridpdls. BeR In thpsreaVaQ At Oy be
used to describe the conce | Syt Ik stk &s JreiinRaiB0d infeddaBion
Concept Ref e?‘mécﬂg_‘a%?%?ne%{@h aﬁé??geﬁgah%c% 'S usedr'FQJSa to ap the terms
to the concgmrgemﬂs __n@l_ @%rlfmﬁ @ﬁgﬁmanﬂbmgfaﬁﬁ:é&;&hﬂf@ %rgdovidsd:tq ¢sch gnalified; he
terns is stored in Table TernSour.c and ] e.Descripntion
respect i vel ynformaHasy ¢raracton %ﬁeg}a@éigl 0 et“t’?‘é'q%l}t? TREPEFB ‘éle‘ﬁvélggn A
searching the arti .1’@5 akticlesTRPE A dofbe BP alRP ontfal Réwak U Als
I nf orma Tgon %"éﬁ“atbéégbﬁ%tt qég%lg‘gori e%s_i S s%ored iﬁ Tabl e ArcheTypes 246.
For exanpl e anbfhepaliqgeative, sitlegaray beeassignestbased on the typefrafiarti g exfgpctor
ArcheTypes 246 may s[ore cont e>&t ual information about the gene such as the
type of the hgg 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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25 April 2006 WO 03/042872 PCT/ US02/ 35650 gene, the organi smal ﬁgrﬁg 86)
the gene, the chem cal structure of the gene, and other |ike I PHEEPEE.

Tabl es CMR@hkloGis®s 240 and CMAJournal s 242 store informati@qry/adweidteso
articles which are candidates for information extraction. The stored

information may 5 include information which allows information extractors
to access the article, such as URL information. These tables also store
publication date information for the articles, the date when the article
was identified, and other descriptive information for the article. As
previously described, a variety of nmetrics information is captured at

- : | ' thhee tlikde
various stages b oldifiRiPERESL Obthe LER, SheAlMBAVdA Giriotdibidhefens, drdatimatiliecs

informatio articles. stored information may incl ude
metrics reliaf@thationt he informati on extracti on process, netrics recorded

during the quality control ocess, ~inhfo 1.on for,, G glf?p t.h

qual ity control sco.reTﬁlﬂFS g&@'fﬁﬁ?’?‘f g*(gan gy ezdti‘fzfsgé'rr(é e er%grrﬁaﬁgutt he
amount of ¢ gt Mgt dRed fOf RIFORHOA cRIACRA! TS stoiedlindriation ey

I nformation. "Tabl e EC‘)oncepts 262 stores information about new concepts or

ternms %5 tialudeéefdrmharidvewiiollellews informtaéion grisactefy to Feress the articley S¥H a5n Tabl e

AMSConcept Transcri pt .264_j s at ed t he..ont ol 9gi. ' : el
revi ew st agdRL 1&1&8’“’6@9&?@@5%@5 QEW%I&P&@B?%O%%%%}%@Q%%Q)?éﬁ | ﬁ&? e .
ont ol ogy. Tahl £ AVRIORE YRR wabRefifNde tnd bher dsstigiveshioinaiion fos o drbcle.
converting e extracted information into a format which facilitate

storage in the know edgerpasusly desstieedap eriefs OfmRIG iQ@G‘“@’E‘Qﬂ‘é@Wefi ul'ts
ol 1 e @0 gL A g Sl s stk ke o

i's information may | ndicate why a

parti CU{@r HeldrGliss. "Rtk bred Wbrmaiondesnpalude nevwdestrelajedge thesnfor@atiohi s
information may be used to manual ly ver igféé and cat eogori ze arti cI.eIs1 whi ch
coul d not bextrattind PSS MEGSITEGArdd AP ?8533}13/ SQRIT Process, Jrlrmasion 6 g

described abgve, . RUS | fiEabl
escri be aEé\él?lha%%%%(%ﬁ@?gﬁ-ggsg,@feaﬁégEécﬂ%ﬁc‘ié,%ﬁ&ﬁc@ﬁseﬂrf@ﬁd%‘@eiinﬁkﬁng es

Queuel t ens uel Queuel t'emLog 272 store information
rel ated to pheufitduempenabibe @ auinfdirertion 68tratars.cndioties tike inforati®Bpi ng

270 stores | nformat of dhAHSCPeee AR aropprapeES My PRE SR b r 2
FLEUSS: T PG b s g, o Db gRnguh o i on 1l at
AMSConceptTranscript 264 is updated by the 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
50  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 QueneltemLog 272 is used for

30  logging information related to the queue items. It should be apparent that Figs. 9A-9C
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39 WD 03/042872 25 April 2006 PCT/US02/ 35650 describe a speci fi-iA il 2006
enbodi nent of the present invention and do not |limt the scope © Pf’ué
present iwoashimmzas recited in the clainms. Al though speciPCTUSIZESEROMEN S
of the invention have been described, various nodifications, alterations,
alternative constructions, and equivalents are also 5 enconpassed wthin
the scope of the invention. The described invention is not restricted to
operation within certain specific data processing environnents, but is free
to operate wthin a plurality of data processing environnments. For

exanpl e, the present invention mnay be used to extract and store

i nf or mat i ordeseibenypedifivesnibodimentchihe preveni Dtvehdorednd do ndtrlonit theescopr of that i on
extraction and storage. Additjonally, although the present invention 10 has
been descr i FE¥NLEIVERIQR Frdeeited indhe €aimes of transactions and steps, it

shoul d be apparent t mﬁ@@&pé&yc'tegﬁm'tugnéﬁ@oﬁhk ikveation ReveSsRRAcRkibtle

present invention is not mte e described series of transactions
and steps. YaHoubetodifidatibas, aiteratipes ahitrnativeerrmisonctioas, dndequikeleaisiasedlsosi ng a

ticul .conbi iQn.of hard d soft ..t shoul.d I.zed
Phat ot hor exsempae obib he spaioy tnarenant Lot ey eeo P geud yh FRARELAC

scope of t h@ ng,%faa%{ltw 'thPe{ eRtidiR Speclfiedth pRRBdsiig MR NohORniEYthefrbdil (eent ed

only in har e or oln y In software or using conbinations thereof. The
speci fi cat i withirdpldradity ofydatapecessiiganyimyingnts: Fohexamuye the prepent pyention

illustrative rather, than restrictive sense. It WLl . ; i.dent
that addi ti@ﬁxge%@fﬁﬂf'ﬁ‘%&“ﬁ&f?&? “818?’&‘{‘108&? any P é’F“{r%lr%l %écﬁb‘%ﬁgﬁfgnd

changes maygBe (HBHFoioRERERcti Huoden aaaditiondlly) althdughthopesdmt dpiention and
scope of the invention as set forth in the clainms. 40 25 April 2006 \Wat

[ i Ap
i s claitfed hasbetn descsiped using e paiculas seliesplitinsrchians ol stersnitahevldPes and for

storing the extracted inf.Qrmatj i Be&toalit Aot lihi&
system conpf‘?@f‘ﬁ’g?o &Ws’%%lﬁ%c’% tis.'ggleté%t(;ﬁﬁe %ﬁ?%{aﬁlg?réssg&elgtél ng é%lg&l o
prioritizi nghealebdritledSefiésun tribaitionn fmt staps. on wi | | be extract ed;

Further, while the present invention has been described using a particular

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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an information extraction unit coupled to and in communicati onlﬁtgé @Eﬁ
article selection unit, which receives one or nore selected a pe P8m
the article selection unit and extracts information from the sel ect ed
article according to pre-defined information extraction protocols, wherein
the extracted information includes a fact represented by a relationship

- between at | east an object and a process, and wherein the fact is der| ved
froma natural | anguage representation of -the fact in the selected

article; a know edge representati on nanagenent unit, coupled to and in

conmuni C&f4. on, wi.t I e information extraction unit for determning if the
extract e%ﬁf%&%%g% has been both properly extracted and formatted for -

storagelnt en atlo an i ratj on stora uni t

Soupl od em&ofc%cﬁ%% RSP S G b PuBkRt Hifgiptot ina
nmanagene SEFB’?GS‘?’FW %Yﬁ%m%mwﬁla& on in the representation if it has
been properly extracted and formatted, and for responding to jnquiries

r egar di ndrexiclaselsetien yral fa sdentine F‘%E’“%HHI% ﬂﬁteré%ff%wa{géﬂ%ﬁwawa Willber mat i on
di spl ay @Hir#ctedoupl ed to and in communication with the " information storage
unit for responding to user inquiries for information stored in the .

i nf or mat jap inforyation getragtipn unif espipled ta dndin peminghiowtieatwitvihe pitiotsalectionfwitnelirlbn
st or age usvietves ong aspun seected attfedesdoon the srtickasglebtion Wiltaud gyiresds infromatan fraw ed

i nf or mat itlesele2ted Ttizlesacsardimg 6f preddefimed infohreatmrextbedion pfadvoris, wberebnihe edtactedh

uni t and itkhondtied gecludepa ésteprtdnted byrneralatiersbiptbetwiich atlesst emnljectadd a procdibe
syst em ofand Whenginlkthy\feet ie derivat flvmasiatirfidangubge wptebatation bf the tfacpin thakdlessdd t he
know edgartictsepr esent ati on managenent unit are geographically w dely
separated, with the respective units being |ocated wherever the functions
of the r ameﬁieag@repﬁhéxﬁat@ﬁﬁuaﬂ@eﬁeﬁtfmtgraﬁp&ﬂ té bl ih ¥R AfmRMdn with thEhe system
of cl ai Migfornydfieh ekthactibRuEKlFf adtérafinihf{rahidienaaed inﬂ&idéﬁ@@hﬁﬂicaﬂ'@étﬁgrog The
system Ofexﬁzlc?dd@n&for}ﬁﬁ&é@foﬂstéﬂageﬁﬁﬁékd&vlédg% esemiigel fact 5 April
2006 6. The systemof claim 1, wherein the fact is an observational fact.

7. The systemh0kiof bdkdgh dnit Wy gre& tdardd R c&%‘dﬁﬂ& ARGLRY nd 9& &htaflh 1 S at
| east ong, af:&m rst O a&uz?ﬁ% n‘éﬂ&ﬁt 45 nel% @éﬁ
The systgﬁg thllﬁh aé]tsec noggo =lgm %edm Jrca?ll i hrst object

rfe:c at ed rocess g ;e obj ect |hs an
Secone e} el Bl %gﬁﬁiﬁ% g a‘-ﬂeﬁ'g it e

O3RgE Jill é.qg ol i} e information
represe n storage umt,%’or reﬁ'levmg uég ormatio orage um{ u1 response to the quenes
atd for displaying the retrieved information,

(‘I

08'“

2. The system of claim 1 wherein the information extraction umit and knowledge representation
nianagement unit are combined.

3, The system of claim 1 wherein at least the information exftraction unit and the knowledge
representation mapagement unit are geographically widely separated, with the respective units being
located wherever the functions of the respective units can be performed at the lowest cost.

4. The system of claim 1, wherein the exiracted information includes metadata.,

5. The system of cldim 1, wherein the'fact is a case control fact.
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10. The systemof - claim1l, wherein the information extraction L%#\ Pgbblg
an APl that receives, as input, the natural |anguage represent BH he
fact fromthe article. 11. The systemof claim1l, wherein the fact
extraction by the information extraction unit includes a user tenplate
that receives information about the fact. 42

6. The system of clalm 1, wherein the fact is anlobscrva_tional fact.

7. The system of claim 1, wherein the natural language representation is at least one sentence, a
portion of a sentence, figurs, table or diagram.

8. The system of claim 1, wherein the extracted fact includes a first object related to the process and
a second object, wherein the first object is an effector of the process and the process is an action that
acts upon the second object,

9, The system of claim 1, wherein the knowledge representation is a frame-based knowledge
representation.

10. The system of claim 1, wherein the information extraction unit includes an API that recewes, a8
“input, the natural language representauon of the fact from the article. :

11, The system of claim I, wherein the fact extracuon by the information extraction unit includes a
user template that receives information about the fact.
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