;e3e| | L| 6TfzJ DEVICE FOR RETRI EVI NG DATA FROM A KNOALEDGE- BAS
present inventionis in the field of extraction of 5 |nfornat|5mmlﬁwmum“ WMI
unstructured texts. Mre specifically, it enables the formati on and,
enrichment of a database of know edge specific to a domain, inprovi ng & The
ef fecti veness of the extracDEVICELFOMRBTRIEVONG OATICtion (1 E) is distinct

frominformation retrieval ﬁﬁg% lfﬁ8@ﬂﬁ%ﬁﬁn3£§ﬁﬁ' ﬁﬁ* i nvol ves finding

texts containing a conbination o at—are t € Object of the search
or, where necessary, a conbination close to the original, the 15 degree of

cl oseness beigg ;gjlggs rgt 1&9@9@1596 gol; lnecttﬂeonfloél&e&sesze%ewgﬂg oxai d

conmbination in o evance. Information Fetrieval is used especially
in docunenﬁ5§éék€m@$¥9ﬂifi%ﬁr@%%¢ﬁ©¢9ur%@ Eastgenkpar psciid icadd Yof

search engi neg 08n&bBeeg0 thi! 67di@idt iod NdRA MBhir@bhevhitacdd 08 idarabkes
sear chi ng through a coI ection of unstructureg texts for all the

i nformation (¥n i 79T het F on§Chafi ngOBABs aﬁ?PFBUﬂ@g(fGP exanpl e

al | proper ne&mcmm&rsls hefdshe headsa@fi@iate, etc.) and arrangi ng all
i nstances of the attribute in a database so as to then process them
Information extraction is used especially in business intelligence and in
civilian or0 minficrawation el | egengeti@0 ThdIBni or st idisbhinehati drrom

extraction is el &nartgl%égse%%%'@c—atlhe \'B& andﬁmascl%r@se%%ql%waﬁhe

Message Understandin nf erences which take pl'ace every two years in the
USA (ref er endesrolprast eddintindof tBthshe om’@alatwgan@ 7ePMEsesgen  of

Under st andi ngy3o1e ergpee GVEC Bne M&ﬁacdvuef?) thdbr gagr Kaufdmnnnaa Mat eo,
CA, USA). The sel ection algorithms have, for I ong}atl me now, i npl g]gent ed
S

finite state 1REGAIAY ( FEVETOBPIRRRIPR GLARE ¢ lté’n Berr YESR).!

parti cul ariJUSqatant So40 TXldedsds andedng25 &&d to - Zrrdhger elcéeance of
the results of these algopét nB |s however r¥£h§%ﬂgﬁpend nt, Qn t he senantlc

proxi mty of %9&9% L wii'e r5§§%§@6u' tiC |ﬁqﬁy i"§' 5 no
| onger assur ethdeas |cnftkueefb@rs@n©é a tnécngreabionlorraehrlehelal gsrl tumesl nmust

be conpl et el n st tents
"o y iﬁ 8 |sé¥ﬂi 1§ §e£98§e§ %n%P iﬂcfeﬁ%ﬁ?i pro

5 796 926 an ose t e use 10 certain esses
for progranmtiif i rgegleg*@rﬂ] andret | c(usEnn&f t Beamichi t enstimes mé?élhl rae

al gori t hnmgyo Tha-drrpaesses of this prior art are limted to the |earning of
the syntactic relations in the context of a sentence, which involves the
need to resort again in a 15 very inportant way to nmanual programm ng. The
present i nvertrfisroen] mas tdutraumidremibywcanald | Rgaldad irear rtihti@u@fh otaher

types of rel atl ns, and by t endi the field of .the learnin e whol e
of a 20 col | &SI o 1'%extogfxof uélsg%r]r’eﬁtﬁl.rede B B3N U0 Ehe
information (and only that information) having an

25 attribute (for example all proper names, company heads,
heads of state, etc.) and arranging all instances of
the attribute in a database so as to then process them.
Information extraction is used especially in business
intelligence and in civilian or military intelligence.

30
The prior art in information extraction i1is well
represented by the work and papers presented at the
Megsage Understanding Conferences which take place
every two years in the USA (references: Proceedings of

35 the 5™, 6™ and 7** Message Understanding Conference
(MUC-5, MUC-6, MUC-7), Morgan Kaufmann, San Mateo, CA,
USA) . The selection algorithms have, for a long time
now, implemented finite state machines (FSMs) or finite

state transducers (FSTg). See in particular US patents

805 610 212 and 5 €25 854, N

*159159*




To these ends, the inventi“on proposes a device for extracting information
froma text including an extraction nodule and a | earning nodul e
cooperating with each other and conprising neans for automatically 25
selecting in the text the contexts of instance of classes/entities of
information to be extracted, for automat®cally selecting fromthese
contexts those which are relevant for a domain and for enabling the user to
nodify this latter selection such that the |Iearning 30 nodule will inprove
the next out pti® ofralifera@eer aeti shteoatfeltehgfactBrEge PIFPEHHI™S hd s
extraction nmogethevaddhtghngl lqedareiditesoneans famdrided i fybRgmi € abifons
existing in the text betvvee}g t he rel evant enghties a&.the out uh of the
means. 35 ThetPhvEREFONRISY PFOpBERSCESHEt hod PEMaBYLFalFPAY T A¥ orfati on
froma textsimsl ddmgra bheauredg pascess aned acaekecdf o pradcess bdlie

sel ection progess. includin st of .automatic ion in th xt of
O e RO o ot e s huL BT PhEe R L BT PRRPskERER o be
extracted, a wtiphofs autlrnd iandetastiorpdfoaeagdhese contexts of those which
are relevant for a domain and a step of nodification by the 5 user of
outputs of the previous step, the nodified outputs being taken into _account
in a | earni ndpre2essts o5 Frgﬁoﬁ?ﬁt REdnéxB4ledPt HfstrSxeteRt ¥8R Pfocess,
char act erized-dft 412t 1ehenspgeqlricer speeCessy agdbgranaihy iincl adesmsteps to
identify the relations 10 exl sting Jj:_n t he text bet%%len the.rel evgnt
entities at tHEIRDPE BRPRE ST U7 the SSAEEC U DB TRE Prvent i on
wi || be betterhangersieseasandt i tthivar pelisrf eattur axeantiativadt ages tivel |
becone apparent_fromt description that. foll ows_of an_exa

orbodt ment i roHe (& e ¢ Bl asiof i efe EopPEarees -

di scl oses a reamdvenaee embotdmentvolvesetdevineed toFinpaar? ahwivs thea

ar chi tectur ]Cgﬁ/ r.dj t j N\ ion; - Figure 3 shows
t he flomhiaft‘;%ro}% mﬁ“n tjiagt?C r%gasygft&tpinggrﬁ%clc r%#%gajﬁﬁét e context; - Figure 4
shows the sequencing of the steps of the nethod according to the invention;

25 - Figure orihopeebbpcf liowehaibnofsdiReed et Al bops-obaleweean, t BRagnt hyi es; -
Figure 6 Shovt\ﬁ} an exanp| e @c%%hoost)é{]t actéc ana{éfl S; -aFl(grl{re 7 illustrates
an exanpl e of*1%a $%h; CESYur S ¥PEF r afetathenSeqdBici By of
sel ection stepseamiiany exeapbeeld Pifgwhe 9édiniig ates thee wiegenst ng of
201 19, sieRe O AEhel: ST 8¢ 35 i Accompanyl ng dr w ngo | nclude 2
consequence, Tchetdeaw ngsdsey | Ithze ablventeonotpompysés| st datve cehefor
?ﬁ\slg;it P;inon Rt B RO PN L PR Rat fofeCeseA Y 4 0 thgedefi Pt ah Pt LAe
extraction module and a learning module cooperating
with each other and comprising means for automatically
25 selecting in the text the contexts of instance of
classes/entities of information to be extracted, for
automatically selecting from these contexts those which
are relevant for a domain and for enabling the user to
modify this latter selection such that the learning
30 module will improve the next output of the extraction
module, characterized in that the extraction module
additionally includes means for identifying relations
existing in the text between the relevant entities at
the output of the means.
35
The invention also proposes a method for extracting
information from a text including a learning process
and a selection Dprocess, the sgelection process
including a step of automatic selection in the text of



h - 4 To be nore conpreh@nsible, the detail ed description deals with the
file elenents in natural |anguage. For exanple, REUTERS wll| be used as the
agency name 5 (SOURCE). However, in conputer science terns REUTERS is a
character string represented by correspondi ng bytes. The sane is true, for
the other information-processingrelated gbjects: in particular dates

nuneri cal values. Tagging_is al so an established, operation mh% %urely 10
by way of nonFPRFEXhE exaﬁplelq%§%quKnr?ﬁ%ﬁﬁ?ﬁ/qQRQW%ﬁ%uag% &s shown
in Figur edl iﬁﬁoﬂlﬁé{tﬁu(/@n mayo i Nisé Udﬁxﬁrﬁ@ﬂéd{ﬂ d@r ogesgl n@funlahﬁaaﬁldtuts |
associ ated nenp CP 15 wth a ke rd a nitor. . T centra
processi ng un??{%f§+o%eR§g%3nt%5%%%sl o%% gﬁte ?toggoﬁocal arga netmnrk
itsel f possi btgleoanecfed aodam@ublandoa ptepabé wodeé fares ipsat wyr kkhe

(DI SPLAY), &f e r o d dydk h ol i 0 f 0 be
processed 2% uQ%f E%ﬁaé5P¥aE?eq§ﬁ sé%grgfegiggg o% géphgﬁﬁ%epﬁgﬁggfﬁht
(processi ng aPdtPpexs, befi bRKXNLENGS StastageE mgans (STFXBINGTPZPORAESch wil |

for exanple b@orq%%%@t rsi{e%kﬁeﬁen&%tﬁct t9rt hedl 0g& e @F £8n NRLWREKS, 25
These storage neans wi|l also include texts that have undergone processing

according to FRRFIAVRRIIYH (TAB TEXH2%And (BRI ousSTF POt of PERFESHy
d_Omal B (DSM gm%t%ﬁ?ll)gilﬂﬂmﬁdéél dit%psl’ld@éseidet?{cticfys'[@h@d refNathese di ?ES
Wi et at abases e information extraction. e
dat abase w1 | K ATRAEBUSTE BES! PREVPER P ondie tFe Tor SBh BES 1 §he. The
dat a struct urehev dlhthet def i thed stems mEhnsre kswwrtticon hpseeedgdl led in the
art according to the application specification or generated by the 35
application (see for exanple the FACT DB window in Figure 4). The texts to
be processed THEXMveshide Vibbrbedrebteheusderagecdeand (6%- yarspug) py

di skette or afy;©OtAeE and- é@vdﬁ@@@éﬁﬂﬁaﬁiOBQQSmgeéﬁidyéﬁHWWEGﬁntﬁ@”e from
the wide area_network, directly in a format conpatibl'e with the PREPROC MOD

sub- modul et ¥ FigRFeiRyion Fhay é&ﬁ1§N§o‘HE BRpEFAER 160 YHROGEMeREe ABEwor ks

connected to ﬁﬁ@mdﬁW@G&t@ﬁMﬁHﬁyjﬂgtﬂlgdﬁég NN tyirgneHy capture devi ces.
This coul d include al hanu i c.nmessages frgg mfor 10 eé a E aglng
system "t ext captLﬁ¥9 § ronfid EahREGSdot u e faRRed: éﬁ?ﬁ
from voi ce medsagss; "voi ce capture”. The conputer perlpheral eqU|pnent
enabling this_captyy twgre ert .t hemto f or mat
(1 mage recognition éﬁﬁagpeegﬁxﬁggrggh ni §%%ﬁ%%§%§9§on%§rc%gFlydégg%Fable.
In the caé@(ﬁC¢¢W¢#¢9géhdémamqunﬂhqnw it may be useful to carry out an

interception and ari&als t e JypLessichG of rdagurBRES exehangedneyercwired
or wireless conmmuni cation networks. In this case, the specific 20 listening

devices wi || HRSTHHERBESFIHINE b SRemaRFE*&am of the capture peri pher al
equi pment. The de\lﬂ‘fgin&acapréhcﬂ@stﬁhé hgeh¥8Bi h§NofSWtle ascdhe ©NEetBBOWN in

bl ock-di agram ftq'{ a Ianchcg 1ng 2to CeI Li%ei\rsentlon,
25 - Figure 5 shows the flowchart of the relations
between the entities;
- Figure 6 shows an example morphosyntactic

analysis;
- Figure 7 illustrates an example of transduction;
30 - Figure 8 illustrates the sequencing of selection
steps on an example;
- Figure 9 1illustrates the sequencing of learning

steps on another example.

35 The accompanying drawings include a number of elements,
in particular textual, of certain character. As a
consequence, the drawings will be able to not only
illustrate the description but also contribute if
necessary to the definition of the invention.



25 extraction nodule (20)™or "EXT MOD' to which the text to be processed
("TEXT", 10) is presented. Said extraction nodule (20) includes a first
preprocessi ng program ("PREPROC MOD', 211) which 30 recogni zes the
structure of the docunment in order to extract information fromit.
Structured docunments enable sinple extragtion, w thout |inguistic analysis,
since they have headers or characteristic structures (electronic mail
headers, agency dispatch block). Thus, 35 in the exanple of Figure 4, the
agency di spatThd Bechkore t hemSFEh&EXTbhendovhe nclaidesled dleecagpndpnnane

(SClJRCE:"RIglE,g! ") of - di ch_( DAT 135:5: - 04+1987), -
the rubric ti %@SE&PO%@% " |§ealn%|lg1néﬁg\%vsﬁ)n. %&%@ 0 r%%%%%i zg%gpeci fic
entities, it ¢xampiéi ciRENTERS r etoghi 2 t heegbcweentthey pégeagencpadiespat ch)
fromthe preseqseref) a ghaERCEer{ st bemphoek. sIhenthr e fBt RELEERE ake then
taken fromtheir position determned 1'nh the block. The extraction nodul e
(20) al so i nck uBBaTaCEBE0RE T PFEgraRteF sahcty t ReT EREPPIESNE " ENFEEXT",

212), that 10rhé EQm&ay st @ ARC Y Zehs hertnares nebrRBiEsens prekeserpany
| ocati ons and tfe expressi ons igemfl ed in t he_domai n _consi gere . _The bl ock

of the TAG TB& AW FUoW ST gute BAEhOAR £he®2BSEnt PHINESFERpr &8<H6fis wi t h
t he cl ass tharadm@bndpees altpi bt exbstiabtimmdyoparst 1SBr wigekt opersSpert s" ->

COVPANY " dir - " Tai pan, - T QN 2Q 4" i | e
oAy S ribede Yol PP iR PRI RIoT Vb AGSetsRs e b0 ChEl | | ons

de 25 tai wanalarigujemviMi. 1990" "clubs en acier _> arts Taiwan -> nouveaux
dollars > > et en bois-netal"” -> LOCATI ON COMPANY CAPI TAL DATE PRODUCT

As shown in Figure 1, the device may include a central
processing unit and its associated memory (CPU/RAM)
15 with a keyboard and monitor. The central processing
unit will be advantageously connected to a local area
network, itself possibly connected to a public or
private wide area network (DISPLAY), 1f necessary by
secured links. The collections of texts to be processed
20 will be available in several types of alphanumeric
format (processing and text, HTIML or XML) on storage
means (ST_1, ST 2) which will for example be redundant

disks connected to the local area network.

25 These storage means will also include texts that have
undergone processing according to the invention
(TAG_TEXT) and various corpora of texts by domain
(DOM_TEXT) with the appropriate indexes. Also stored on
these disks will be the database(s) (FACT_DB) fed by

30 the information extraction. The database will
advantageously be of the relational type or object
type. The data structure will be defined in a manner
known to those skilled in the art according to the
application specification or generated by the

35 application (see for example the FACT DB window in
Figure 4).

The texts to be processed (TEXT) can be imported to the
storage means (ST_1, ST_2) by diskette or any other



The recognition of entiti &s/expressions wll call upon 30 the dictionary
(KB3, 413) which itself is fed by general know edge (KBl, 411) and | earned
know edge (KB2, 4|2) . For exanple "Taiwan" and "Japon" are |ocation nanes
35 (LOCATION) appearing in the dictionary KBl1. The recognition will also
use a granmar (KB4, 414), which itself -i 5 fed by general know edge (KBL,
411) and | ear ned kn ed KBZ 412) exam "Bri.dges e _
Sports" and "B BWO 9 9?3 & vary arheeyr ecébn?%rre\ gsgfnntg?%n(‘fvélgeof t he
entity COVPAI\afrsanuetWhey aplpe,falctily time st femctar ecohpaibbsenwehbeshas

ualifiers of r c onmpany" Li kewi se, "clubs 5
q p%%‘?%&@ #op Qun}]?arg@&@le(['%%ﬂ';f@ s gonpany”).

de gol f" and S &n acier" et en metal"" are recogni zed as
i nstances of the entlty "PRODUCT" since they are respectively direct

obj ects of thenyerbeapr eWd ebe( " tapplu@duceon a&@eadiﬂneirﬁe ofnetth@r‘yc@rb
"debuter" havi n]g t he Ub] ec "production”. 10 Dictionary, and r must

be able to bect %?’h% e‘élrﬁﬁ gBFFPESINEQ e | LNVER 1?’P| € wor ds
"Bridgestone &ptﬁﬁeT@&M@@esﬁ[e recogni zed as belonging to the sane

i nstance of COVPANY al t hough "Bridgestone 15 Sports" has al ready been
recogni zed as instance of COVMPANY and "Taiwan" an instance of LOCATI ON and
t her ef ore bothhbel ongihg t dntheddi calphanyméKBz, mé%agéﬂai s frembecdause

there isn pé'i?&rh?f%o mg%s%ﬁ‘?ﬁa‘%%?@mse{?@&gt' EPS"tV‘@rﬁFnOlé% th he

sent ence. nce i a new Wor bei ng’ dea
of two previ o¥RCErOUPS. OSeha¥as f?@ésc@ptargbr@rhﬁgow VvPige a@es@aa?St h| s

stage. These %S%éth@pﬁuﬁe" npl @HEnt@QmF{!tIaPe gkephiben1st @Rudpmeh®00)
represented in Fi

ure nore particul ar a e (110Q) ("Sel ection of
all |nstancese’z"‘ff'fﬁlaiJ E&%% GPPEHEFL P8E | B?Ifs aﬁ??d lésﬁ‘gofg TPEVELE| ecti on
of rel evant |mérgncas")teﬁd;es€e>maaps Gﬂmalg%rmﬁrbe@glmyttlbel cami}altjt epgegh
automatic y, that.is w thout user_ 30 are owe
o - aut okt e &8 ¢ 5ot A8 Rt dRa D ek Rt f LRy BEe OF °
Addi ti on/ Subtimmlbxgexﬁce ekepantbndpnsel ezvcanmaynshanaes'f)llattm;hlcalrrryhe user

i nt ervenes by JriItBeOL) é%%/toisﬁﬁqqﬁlgat h?eaﬂski‘gu% ?Dg,grg% 9he0%he 35

entity which appear r el 'evan is step’is W ndow
(3300) of Fi eeuBengy wapxshaagadl e, owent i orWJ;@dmdeCdf -thhélﬁéase of

partial rul eScorﬁrﬂ?nI@é@% desoridiad uses, the el epgaks akheady teyrd.and the
granmmar rul es for reco n| zj ng proper napes in order to extend

the cover atfe Jo’fS’i?fé“i‘%l e CEfst Wil 1ThBf ef BHeE IR e Andidht & SYELEB of
expl anat i on- hasethr-dfardt Nthe Tdwep tREN U SIPHer dlaseh ighmegitammar rules with

t he invol venent of
The device according to the invention, such as the one
shown in block-diagram form in Figure 2, includes an
25 extraction module (20) or "EXT MOD" to which the text
to be processed ("TEXT", 10) 1is presented.

Said extraction module (20) includes a first

preprocessing  program ("PREPROC_MOD", 211) which
30 recognizes the structure of the document in order to

extract information from it. Structured documents

enable simple extraction, without linguistic analysis,

since they have headers or characteristic structures

(electronic mail headers, agency dispatch block). Thus,
35 in the example of Figure 4, the agency dispatch block

in the STR_TEXT window includes:

- the agency name (SOURCE = "REUTERS"),

- the date of dispatch (DATE SOURCE = 27-04-1987),

- the rubric title (SECTION = "Financial news").



5 unknown words. For exanple, the grammar can recogni ze M Kassi anov as
bei ng a nane of a person even if Kassianov is an unknown word. The isol ated
i nstances of the word can henceforth be | abel ed as person nane. The
learning is in this case used as an inductive nechani sm 10 usi ng know edge
fromthe system (the grammar rul es) and &he entities found beforehand (the
set of positive exanples) to inprove perfornmance; - the use of discourse
structures; discourse structures are another source for acquiring

know edge, 15Tbi keecrgmiezaat ispesifeasi éytidess| fiidbl ésf osubkaepdrt byra he
presence of a, gSB ﬁ&Qe”%’Qerdo%fun%%rtsoﬂﬁjban?ég q%Pa&%?thM C?@BﬁCtt‘NS

(commas, subordination conjunction or exanple, in the
fol | owi ng seqi&AEENCRPPRSEN MMVERS Yetsis teifovb borlk/ PERSONNKERE SN LGNSO

Kostine </ UNKBW@?Q EREESON rNAVEH & WFBQ!tQABEMMN@d Kastinee is

| abel ed as an i Eomn word. The systeminfers fromthe context (the word
Kost i ne appeaP an enuneration of person nanmes) that the word Kostine
refers to a person 25 name, even though in this case it is an isolated
person nane ch ca not . be type [0 e dictionar fraom ot her

i nst ances inm?hg t 8% raCtt%% Hﬁﬁ%ﬁ%ﬁezpi ‘3|6¥§¥%5%Veeﬁllfﬁﬁ g

strat egi es; tpesgrhmatnl@gtstmanegﬁfsemEEule® { YBET 3DXTOHNf Rilet s, that

parti cul ar ep,t hg, dypang] g S st gt gn abe

to a word, i%/f\hlx\%hef)a ggn?%g %?get H@ %ﬁg cggtggﬁgé%fh ?ﬁ2Q581 ghary or
i dentified bylaﬁ@th@mdm&lmtdl%teapég§81%$ssp§0tlrﬁéeélasﬂen Ebe é@am;me when
a word recordggdnasqarté@cation 35 name in the dictionary appears as a person
nane in an unanbi guous instance of the text. Let us consider the foll ow ng
sequence: Washi ngton, an Exchange allyn Seens C To Be Strong Candi date to
Head SEC . xThe9bl&k of €He> NALITEXMREEMJSIRNALF(Jhre PAGEhARs<tHS>

<DATELI NE> S ON, </ DATELI NE> <T nsuel shi_ngt o
| ongti nme F%%ﬁ%gﬁggt?ﬁteﬁﬁﬁe%ﬁl%Q%erng% 38E§r|%?ﬁgsla V% h % Eﬁlﬁg
candi date to detrhautrednen vhehhey Semysiti es and Exchange ConnlsS|on in the
Cinton adm nj o, it is clear that in this t suel a
Washi ngt on rep?%%aﬁ%ggoné 7 épt The first instance ofhthe géﬁ%éggshington
is nore of a prvebfeedih that the only 15 information at| oWWHREEa choice to
be nade in thersepignce is world know edge, viz. it is,gengs@ltyor@ Person
who runs an _organi zation. To define the scope of this type_ of_ problem and
avoi d 20 tH@ b?%%a%%f?%ﬂrb?eet?%ﬁ%e"the dynani ¢ typlng>pr633§%£ﬁ% linited,
in the event oflgesfdécdolfhat is to say, if a word has repromecs a | abel
which is in CQPfllct with a | abel recorded beforehand for ﬂ%&éﬁ%ﬁﬁfiln t he
di ctionary; the case for the word Washington ih 25
exanple), to ’tBlmdi@asstcbme ngpamat yeedvand not to the cof pusCedPaN¥vhol e. For
exanmpl e, the system éASI@QeAO§&4a¢§qﬁ t£d d nstances of Washington as

person nane in the above text e next text, if an isol ated

|nstance(ﬁ5t¢ﬁﬂW@m@lﬁﬁshlngton appears, the ->  CAPITAL
"janvier 1990" -> DATE
"clubs en acier et en bois-metal" -> PRODUCT

The recognition of entities/expressions will call upon

30 the dictionary (KB;, 413) which itself is fed by
general knowledge (KB;, 411l) and learned knowledge (KB,,
412) .

For example "Taiwan" and "Japon" are location names
35 (LOCATION) appearing in the dictionary KB;.

The recognition will also use a grammar (KB, 414),
which itself is fed by general knowledge (KB;, 411) and
learned knowledge (KB;, 412). For example, "Bridgestone



30 systemwi ||l label it as |ocation nane, according to the dictionary. Wen
nore than one | abel has been found dynamically in the sane text, an

arbitrary choice is then nade. 35 Figure 3 illustrates the flowhart for
conflict resolution in the typing of entities. An exanple pseudocode
irnmpl ementing this function is given in-Agpendi x 1. ..., - 10 The

extraction nmodule (20) includes a third,program(INT EXT, 213) to identify
the relations B@Fﬁ% (ﬁ% i?%ﬁ??Qﬁ ?%ﬁ%tﬂ%gwgpevgﬁilﬁ$ FeeS have
been selectedabylhbeapcegraﬁ1¢zb2pntthg E@MPNNB\dummmmdhengﬁgyame151shoms

t he re!ations%ﬁglqugﬂﬁgng§e sest I%%g%gngggme%%nﬁ#¥%f§%g e gf kﬁ? TAG

TEXT wi ndow. e includes three main su omchart
of which is rHpréséﬁKﬂ@ﬂqmﬂa%yﬁME&hlﬂglf¢mmB@mEttloh1§?@98€100@ﬂuéﬁ t he

met hod as reppeseRf1gd idhdi 94 €n8, ehh%df$¥“'éﬂcéﬁ'0%09% -tae s ekatdons
between the entities are processed during 15 steps (1310) 1320), (1330)

and (1400). Stepognizey @4%th%ﬁﬁﬁ¢$$c8flGﬁmbfe?%%%ﬂa PRPQp§t|0ﬁ§JE§%meen

enltltleS) 13 staﬂbynabtré 5@@238&32@1 (SZthrbdfnt bi)ljf%@‘tlsf)ndfft /rteieevax@ltrb ¢ 20
rel ati ons betyeen entitie it raction,o eva on-rel evan

rel ati ons) |sw§§ﬁpuéﬁana | aﬁﬁ“ﬁgé a s &0 ﬁd@T§§gf O?P r&ﬁacfﬁgh with
t he user. StepdébAB@i"lEaﬁmngfehdlsgbj@etdapa@@seti&ﬂCT DB, 80) with the
selected e Bltles and the identified relations. The entity and rel ation
field nanes are managed automatically and the 25 fields of the database are
then filled mDuhtuhearY|ﬁ@ﬁamn@@mwmhemdﬁtabasebégoﬁxtahelnomb@nedet@perated

by users Who aLeoPal EILUELLQY Pr acesSidapeci al Lals butogho g re

structured i nformation The devi ce accor I'ng to the invention also
i ncl udes a IeaEﬁFﬁ@eﬁBGHFeSPEEARNTWHQO?rﬁhF@ﬁoéééﬁéfiata@s Rlonaing

extr aﬁtl on nogyl Qh(eZOQanF]ér htﬁﬁseraﬁube orfecz%mmﬁmat aldbllioh gg;",amraga'@lrsltone f
asyncnr ono nner ”V\At t atLon of the npdul.e a CO ection o
Coxts bel ohgi NEOTESS % Vo Sfiai REPBOVFESTRI 885 i SLHRARTR OF
asynchr onous omeaNYonaaﬁlo%mathenknoahedgﬂsbaﬁeeKBaf (4@ZATE@Nbedmﬂlt

containing th in-s fic .di ct.i onar nd t.he know edg as 3 (413)
and t he granngFgF% %Ees%§§FHQ?%9§9ﬁh 3§%E9h nglﬁthPaero eﬁab%els%I§

rel ati ons thathaseis betausel thedra aig erd spiucciofiat hendoemiprepasd tiloinch ar e

stored in a dé&ﬁ?ﬁéﬁ’ﬂ@s gfélQ t%xf%ﬁlg]s‘r)lrgﬁ' actkf‘ed sdRecmpdul exd30) ¢

cooperates w th t (20) to t he. know edge bases (KBZ KB3,
KBS) as i|#UsteatedSgehari gamey MemH gt B hdRla ‘Sb'é}& PreeexBnpife in
Figure 9. Th|@wanggéelbﬁglgﬂgﬁpghree mai n sub- nodul es for which 10 the
sequencing flowhart is represented in Figure 5:

Several types of algorithms will be used at this stage.
These algorithms are implemented in the selection step
25 (1000) represented in Figure 3, more particularly at
steps (1100) ("Selection of all instances and contexts
of entities in TEXT") and (1110) ("lst selection of
relevant instances"). These steps implemented by the
computer automatically, that is without user

30 intervention, are followed by a semi-automatic step

(1120) ("2nd selection of relevant instances -
Addition/Subtraction of relevant/non-relevant
instances") at which the user intervenes by a step

(1130) by selecting the instances/contexts of the
35 entity which appear relevant to him. This step 1is

displayed in the window (3300) of Figure 5. By way of

example, mention is made of:

- the reuse of partial rules; the method described

uses the elements already found and the grammar rules



nor phosynt acti ¢ anal ysi s Sub-nodul e, sub-nodule for the linguistic analysis
of elenments in the formand fornfilling sub-nodule. These sub-nodul es are
sequenced together as a cascade: the analysis supplied at one 15 given

| evel is retrieved and extended to the next |evel. Mrphosyntactic analysis
Sub- nodul e: 20 The norphosyntactic anal-ysis is nade up of a tokenizer, a
sentence spli r, %Qﬁé r I qgi ¢ bel e h anple
of Figure 6, ?%g annotat | yéfa gggfgsgﬁ%g |ng%r§%%%€cg} f%?%?n%Sq%ﬁﬁse
nmodul es are nepvepaeef iof ttdiq hinbkidhcfydrenThehesghiobe tddd iaNAHY) St her

application reguid idsd §ONYRPLLARRL-AVHREOSY NEachk 6ganalhksintecha-dwpdul e
for | ocal I|nQU|st|c analysis for 30 identifying inforpation: The

i dent i ficati onSof PRFEfeRS GFAWET ofMiEY | VAGHI sEPR aHATSSTE ¥dn B broken
down into twouskepsn mmi&srsmorgenempme s&m@lghimmaﬁnabnzmedynHWEBS
entities, and,the_second step, 2%%% icto a gi ven corggs s or t%plng
the entities ébogﬁ?ﬁéﬁn%Ye &nd® |d5ﬂwff§) g %t R Spe '§ needed to
fill the fornmKassiahov 128 aNapaﬂnewn|wpe§ aféel iisloda tieyd mmaﬂanméamm@
specific extragtl %x%ﬂc%%rﬁe%%ﬂybﬁb&rﬁ%'iéﬁé‘l@a’ g@agér% 3l Of
transducers for assigning a to a sequence o Xical items. These

rul es expl oi t l1eRENABEPASs At &BEiSc CBSEN &SRS § swiinc H dvsiE IYea dee Bervis@hand.

An exanpl elbra@§ﬁgcszhow§eg?ge@rbﬂ Ehgurs,?szemF éeﬁbag%%mrfceru%%h a%iq 10 "La
conpagni e Bri dgesfone Sporfs_ a declare vendre |le avait cree une

filiale commuhB®a TRAFWakeaveOHItE SRfrEsHPse IéEQFe B8 L urfet ndSTT 17

conmer ce japoaaamplggurt@r@ﬂprbeedﬁérﬁbﬂh§n@@ gol f a destination du Japon."
15 This rule is usgg to infer the followng relati

Associ ati on( Bfi dge5t8ne ‘Sport £ un8 BRPFERF sé q%%%ﬁ% eSHo THEiSsi s,

whi ch at the stantthsegeaeE|@umﬁﬂﬁusesmgmaﬂué¢tyaoquaennglmrchdﬁac&erlstlc
el ements of ot for f

Extracti on- o?§¥% H?ﬁgggﬁb%ﬁ%Hul£§S%E¥T%58P ?&g?gs 9%§%|$§2m§%%pﬁy
retrieving w Ehen @r@@mn@ﬁ Bhecestakant NURPe¥ med§ orPS TP d&®AMES /i nsert

it into an exéééﬁkhegdfor%&'ﬂ“%éﬁﬂéééér§GSU|&émﬁé§ mer gefhd i a@nersi ngl e
form per docunent.

conjunctlon "and" or "or" etc.). For example, in the
following sequence: <PERSON_NAME> Kassianov
20 <« /PERSON_NAME> ' <UNKNOWN > Kostine < /UNKNOWN> and
<PERSON_NAME > Primakov (/PERSON_NAME) ' Kostine is

labeled as an unknown word. The system infers from the
context (the word Kostine appears in an enumeration of
person names) that the word Kostine refers to a person
25 name, even though in this case it is an isolated person
name which cannot be typed from the dictionary or from
other instances in the text.
- the management of conflicts between Ilabeling
strategies; these learning strategies lead to type
30 conflicts, particularly when the dynamic typing has led
to the assignment of a label to a word, which label
contradicts the label contained in the dictionary or
identified by another dynamic strategy. This is the
case, for example, when a word recorded as a location
35 name in the dictionary appears as a person name in an
unambiguous instance of the text. Let us consider the
following sequence:
@ Washington, an Exchange allyn Seems
@ To Be Strong Candidate to Head SEC



An exanpl e pseudocode i nplenenting these functions is given in Appendi x 2.
The algorithns for selecting relevant entities are 35 enhanced during step
(1120) by interaction by the user (1130) who selects the rel evant contexts
‘and the nonrel evant contexts of the instances of the entities. The new
paranmeters of the algorithnms are generaté&d-during step (2100) then stored
during step (2200)g.___.X - 13 The algorithnms for identifying relevant

rel ations are enhanced durlng step (1320) by interaction by the user (1330)
who identifies the<Ferelfdht FERBET ofQURNALt hé) 6 PRPE rR? evh¥R>rel ations. The

new paraneters of Lhgral gQELt RABHAGETEENEyBA e eigEing step (2300) then
stored during step 2400) The mechani sns of steps (1120) and (1130) are 10

illustrated by an 8x&fdle in Figure 5. 1. Wndow (3100): the user supplies
a semantic glass topthe systen1 For exanpl e, using verbs from speech:

"af fi "ot ffj "d okt o decl i t
e?c.lghELVngoal?32€é$%u?%?s égﬁﬁﬁél Cfgﬁgf anﬁ%%?e%?%%eoﬁ%gf%ﬁg %ﬁ us
(DOM TEXT, 50) in andeexpergather adcurieicont ebkdwsin wbich a lgiadémg
EXpressi on appear s, %&5&?1% 2Q .t 'l?e eé %g%ﬁor%nS%%“éhé’%@ﬁug%@&éss%‘?ﬁ ends

with the formtion o Ist of contexts in e verbs
"affirmer" (to affEx%@@ngﬁe%¢@m%$Slqmcﬂ@e@ﬁ%r@@%nﬁQnr%dmxm%ﬁgﬁﬁg%d@{c.
appear. 251g. VVndQMngSOO): fromthe proposed contexts, the user

di stingui shes those Wwhich are relevant and those which are not rel evant
(such as the third itemof the list). 4. Wndow (3400) : the system uses

the list of exanples S&avwar I@@ﬁtp%htimelgnoté}agatdcs@saéﬂ@ew@i@gtfdzpm a
set of knomﬁed%e for the domai n: ent%all i nqui stic rulgﬁ% a tate
X

nmachi ne coverf @rﬁ%§?t%fathEeEBﬂFext Sraf kBG* paSITIVES i s
t hose marked Weghingeby. 35 Admeaansducer desbiebesim |tihmfui sthec emﬂwe55|on

and is genfgaihg %9'%%Onéif ti*g régh% h pgx Esc&gggs 3, i pgui stic
itemand is |I1n e nex men |ne ingurstic itemcan be
a character s$¢1i1'ﬁ@n<€©|ués deprlda HW%VOWB rraTy: edgalysnswrddlyienot e t he

form . _" - Bérsénashd Neudoram avehdn DA @PNS), a syntactic category (<V>
denotes any verb), a syntactic category acconpani ed by semantic |ines

( <N+Pr oper Nane> denotes, wi thin nouns, only proper nanes). The grayed

el ements 5 (arebjipfagsoteea Setide tOF atﬁi)gp't%eSUﬂJC;Bt’dS}ﬁlQﬁsﬁﬁdbadrollﬂ
nts. that, are searched for are

th t t I
?28|u32d B@?w%q%e%ﬁgggéégiéég§ﬁ?a%ﬂr%ygesngﬁhﬁﬁ?%ﬂ%§|FHPbH%C85°F8FSIater
pr ocessi ng. :H5511Mlnddw/@35mME ¢hantusef ouhpltistt hehegsuid sbvaseynmachi ne
and i f necessgpy  mgkes; spight, eaclhetﬁfeacf ?”%aﬁb@ﬁe IEALRI NG CPﬁpHEnﬁlEUSt

subject to a preproce55|ng whi i nate non-essent
conpl enents. Wik 8t épbed p@rdwidast bsfpratjand i Agronhd st ondxin ( FBXT,

dictionary; this is the case for the word Washington in
25 the above example), to the text being analyzed and not
to the corpus as a whole. For example, the system will
label all isolated instances of Washington as person
name in the above text, but in the next text, if an
isolated instance of the word Washington appears, the
30 system will label it as location name, according to the
dictionary. When more than one label has been found
dynamically in the same text, an arbitrary choice is

then made.

35 Figure 3 illustrates the flowchart for conflict
resolution in the typing of entities.

An example pseudocode implementing this function is

given in Appendix 1.



15 10) in delete node (the transition of a state machine to delete node is
used to obtain a text in which the sequences recognized by the state
machi ne have been del eted) the fixed adverb dictionaries and granmars
designed to identify adjunct el enents. The know edge 20 base state nachines
are then, in their turn, projected onto the-dat abase of exanples. Two state

machi nes (35163520 r SHBI &€ epmde (5ngul &1 Gakaod eeg@reatmle The
states of the state_machine (3511, 3521 on sub pgs usin
St

i ndi cations sUppii&dThy 1he) 250 uireR It Sel’-f @tr“’SEBgnWGF on of
i ndi rect obj eehsitikrsodficed Wwhidhhetheeposi évomne " a."ns(t%ﬂ:]e)s ahdvenvssdred

subj ects (3521) Th| tra y enables ag itive contexts 30
illustrated |ﬁe9ﬁ§t Win %g% s§g¥g{ g‘ £§§%§®§tglpﬁgwsffh t he
mﬁndom1(37OG)F1§nme Bastehoweferthd frneiahEOBsaanBscMatdha&e:&beﬁnspeech
verbs. The inferred.state LI .Gavers the exampl g da%ebaselext ACtHenn

system cture represented in state machine s or t he recognr I'on nmachi ne
is conpl ex. awdngoWl. feed the, .." - 15 APPENDI X 1 Dynanmic revision of the
| abel i ng of proper names according to the context (INT TXT,212) 5 /*
Label i ng of proper names included in the texts Automatic revision for the
case in whi chTTRé sy Rthehasiiefeifisd i ebhes | BBéPs &CoMPdd e t Hee

context. Thes€lbabekstabe pheterfiedrtpreébendefauht rigbek for the isol ated
instances and are stored 10 in the "text dictionary". If the "text
dictionary” is not enpty at the end of the process, the analysis is revised
based on i nfodmtitdre | esehedciont hetepr pug.000) 15f / Theedi ceitbwdry 4 | e

Fichier dicti i sPt gpr The e
Gr anmal r eNoBPBOFSE CA) TPy bOHGF et of Tabel S S T uer ot et tBe
Eti quet er Text EekntchPas fhebreere, Ll cleingd tiiesSortee) PYO¢¢ TpeMi iring

appl i cat i opsf ekeg s dendidy anyLhebh er enigme Fn@uviiddd) cEBtege. (1310)
nodelLect ure); entlflantFlchler Internediaire = ouvrlr( enp,
1lst 1identification of relevant relations between
entltles) is automatic. Step (1320) (2nd identification
of relevant relations between entities -
Addition/Subtraction of relevant/non-relevant
20 relations) is semi-automatic and assumes a step (1330)
of interaction with the wuser. Step (1400) is for
feeding the database (FACT DB, 80) with the selected
entities and the identified relations. The entity and
relation field names are managed automatically and the
25 fields of the database are then filled with their
instances. The database (80) can in fact be operated by
users who are not information processing specialists

but who require structured information.

30 The device according to the invention also includes a
learning module (LEARN _MOD, 30) which cooperates with
the extraction module (20). This module receives at the
input, in an asynchronous manner with the operation of
the module (20), a collection of texts belonging to a

35 given domain (DOM_TEXT, 50). This mode of asynchronous
operation allows the knowledge base KB,, (412) to be
built containing the domain-specific dictionary and the
knowledge base KB3 (413) and the grammar rules specific

to the same domain. It also enables relations that are



-nodeEcriture);
nodeEcriture);

null) 30 { //
{ //Labeling

I denti fiantFi chier dicoTexte = ouvrir(ficTenp,

//Line by Line read Tant,que ((ligne = LireLigne(entree)}

Breakdown into words Tant-que ({not = LireMot(ligne)) !'= null)

of the text using the dictionary of 3 5 proper nanes

Eti queter(sortie, dictionnaireNonsPropresl, not, |igne); Lot =16

Fermer (entreeyhaFRERBE{SOLET 8F; tﬁ@rHBﬁQQhCOXE&t%hacﬁ lahRr @&@5%idng rofa .
di vergences bet ween defaul{ dICtlonﬁﬁ% abel / and | abel inferred according

to context |deAFpPREAt EPehi%h

| danti fi ant Fi

'wﬂ%ﬁ

di nay d if the text dict t
(Tai 1 Do o cortRpoyaaity 189/ ROPRPEEate. "k [00l PRGOS r B bed®

Revi serEti qae&aage(:hnt erimedi &noglesiget | )ask T oTelR) ; BKae // EBs)e t lee

I nternmedi ate
sortie); //d

Eihﬁs{:f‘?ggn@i g%n%zl%aQIg ﬁ'?ui:‘ uHal éﬁnglersrﬁ@laf'lrce

osure O stru |ono |nterrm|atef

Ferner(|ntern@ﬂﬁ@Pl@)1n2F59E¥¢a%er(|nterned|a|re) Fer zner (sortle) ;

10

15

20

25

30

35

This module includes three main sub-modules for which
the sequencing flowchart is represented in Figure 5:
morphosyntactic analysis sub-module, sub-module for the
linguistic analysis of elements in the form and form-
filling sub-module. These sub-modules are sequenced
together as a cascade: the analysis supplied at one
given 1level 1is retrieved and extended to the next

level.

Morphosyntactic analysis sub-module:

The morphosyntactic analysis is made up of a tokenizer,
a sentence splitter, an analyzer and a morphological
labeler. In the example of Figure 6, the annotations

are presented in transducer form.

These modules are not specific to the extraction. They
can be used in any other application requiring a

conventional morphosyntactic analysis.

Sub-module for local linguistic analysis for

identifying information:

The identification of elements of the form by
linguistic analysis can be broken down into two steps:
the first, generic, step is for analyzing named
entities, and the second step, specific to a given
corpus, is for typing the entities recognized
previously and identifying other elements needed to
£ill the form.

Tir(ficTenp, nodelLecture);
chier sortie = ouvrlr(flcSortle rmdeEcrlture) 10 //case of



//Labeling a word of the Text 3 0 Etiqueter (Fishier sortie) Fishier dico,
Chai ns not, Chains phrase) //The word is searched for in the dictionary
Chains etiquetteDico = Consulter(nmot, dico); 35 //The word is searched for
‘in the granmar Chains etiquetteG am = Eti quetteContextuelle(not, phrase)
7/1f divergence between labels Si (etiguetteDico != etiquetteGam -

17 /1 The | abedheg aequitied aaﬁ@rdmgcetdo bhe neaiexbfi smpref epeedfic
Ecrire(sortie is_inserted in the

+ " /The Jnew | abel
t ext d|ctlona$§t%a?5%%?eﬁfg?@8 g%égh Sﬁ?}eb¥ al§en7/ Bf s8, Sffe word
|s witten usmﬁgtthasducbrenipwIaﬂﬁﬂgﬁingmraE&abeé(SEwtaesquenée of

etiquet (oDl 60} icd0 ) LABeVERNG Lo JAbeling, |/ Lhovan,seen ihacia (e

t ext, Washi ngt on was re erring nore erson na ot the
| ocati on), mmlysw dehaght It@l@écl) pl/a/cml hekorelind ed PAst greaplef

Washi ngt on ar@réﬁé@@@ggdlgsgp@gﬁogh/ﬁfgugé —-The cases nust not be corrected
/[la grammar rule could already be applied ReviaerEtiquetage (Fichier

internediaire, Ficher sortie, Fichier 2 0 dicoTexte) Chaine ligne; //Line
by line read ofomnd essmeliée dudle 25 Tant_que ((ligne -

LireLigne(internmediaire)) !'= null)

10 "La compagnie Bridgestone Sports a déclaré vendredi
qu'elle avait créé une filiale commune a Taiwan avec
une entreprise locale et une maison de commerce
japonaise pour produire des clubs de golf & destination
du Japon."

15
This rule is used to infer the following relation:

Association(Bridgestone Sports, une entreprise locale).

20 The analysis, which at the start is generic, focuses
gradually on certain characteristic elements of the

text and transforms it into logical form.

Extraction-form-£filling sub-module:

25
The last step involves simply retrieving within the
document the relevant information in order to insert it
into an extraction form. The partial results are merged
into one single form per document.

30
An example pseudocode implementing these functions is

given in Appendix 2.

The algorithms for selecting relevant entities are

35 enhanced during step (1120) by interaction by the user
(1130) who selects the relevant contexts and the non-
relevant contexts of the instances of the entities. The
new parameters of the algorithms are generated during
step (2100) then stored during step (2200).



[IWrd by word read Tant 'que ((not = LireMot(ligne)) !'=null) 3 0 //If the
word is in the text dictionary and if this is //an isolated instance (no
granmar rule can be //applied: necessary in order not to label in

",/ /' Washington if the Washi ngton H person nane //correspondance was found
otherwise), then the label 3 5 //is revised-.. //Bool becones true if an
appl i cabl e ruIe mas found... If (Menbre(not, dicotexte) bool een bool =

f aux; " r ant que ((regle = LireRegl e(granmmaire) null) { if
(Est Appl i cabl Ebeegqlegorp;mha@e)§onboéfieata=fwa9 r}e%qva(nbooéeiatlons are

Eti queter(sorthBandb@odgxtieg ERep | ugrzeo) By li Rcét&ESont B¢ waed dserwitten

El ae Ecrire(sortie ); 1 eturn_the word_l abhel stored |n t he
di ctionary llgééﬁphgggﬁ’—lﬁ %Bﬁgf metehay it relations and " €
Consul t er Di stneﬁnaeneﬁghalneematioﬁﬁ { fhalnﬁeetlgaehmetbdentbﬁlammﬁlchler
mc::QW|Mdcto ai reNonmsPr opr es /.| Br ows Hneb ne
Tant aue (11 gheoe ARGl RERCBANEFFERY’ alirFRonates) nd0int aebog i the
line: the | abéhrimgtstéen(beddktrieved if (SouaChaine(ligne, O,
Length(mot)) _= not) {

The mechanisms of steps (1120) and (1130) are

10 illustrated by an example in Figure 5.

1. Window (3100): the user supplies a semantic class to
the system. For example, using verbs from speech:
"affirmer" (to affirm), "déclarer" (to declare), "dire"

15 (to say), etc.

2. Window (3200): this semantic class is projected onto
the corpus (DOM_TEXT, 50) in order to gather all the
contexts in which a given expression appears. Taking
20 the example of speech verbs, this step ends with the
formation of a list of all the contexts in which the
verbs "affirmer" (to affirm), "déclarer" (to declare),

"dire" (to say), etc. appear.

25 3. Window (3300): from the proposed contexts, the user
distinguishes those which are relevant and those which

are not relevant (such as the third item of the list).

4. Window (3400): the system uses the list of examples

30 marked positive and negative to generate, from a set of
knowledge for the domain: (essentially linguistic
rules), a state machine covering most of the contexts
marked positively  while excluding those marked
negatively.

35 A transducer describes a linguistic expression and is
generally read from left to right. Each box describes a
linguistic item and is linked to the next element by a
line. A linguistic item can be a character string (que,

de), a lemma (<avoir> may equally well denote the form



3 0 etiquette
returned Reto
context //cf.

19 //according to the context (the rule "Ms <WORD>" coul d be appl i ed
es //a person nane (while fy default, "Washington" is | abel ed

gme Cha DS ¢ L1 AURLLGCON extys s$(0haa' Q5RIRE L Chals Rlauet te

7/ whi ch denot
as 5 //city n
="" |dentifi

= SouaChai rg(ligne, Length(rmot)+1); } } //The found Label
urner etiquette; 35} //Search for a | abel according to the

M s Washi ngton = > WAshi ngt on denotes a person nane,

i er grammair QuVri f ammai r ropres)

a

i's

/| Browse the §r8mrarderrsesar chaff}br weile //v@hl clHYEd@EE ise aBPItEeaTYo t he

current contextcd@phnis® bﬂ/r %Qz'rr%rrtllel reRegd eQQNﬂmpéEN&més Aehbkek/ I f a
cabl e (cf. above 15 // The associ at | abel is returned if

rule is appli
(Est Appl i cabl
} 20 } Retosr

10

15

20

25

30

35

Bi FRET e NOBRFas O Yot PERIRET e NATREY our ket PHEREE e RIEFENES( not ) -

N&rokd) quehbee a call t2t APRIEDIEX Btructure described
in another transducer (recursivity). The elements that
are searched for are included between the tags <key>

and </key> which are introduced for later processing.

5. Window (3500): the user outputs the result state
machine and if necessary makes slight alterations. The
learning corpus 1is first subject to a preprocessing
which aims to eliminate non-essential complements. This
step is performed by projecting onto the text (TEXT,
10) in delete mode (the transition of a state machine
to delete mode is used to obtain a text in which the
sequences recognized by the state machine have been
deleted) the fixed adverb dictionaries and grammars
designed to identify adjunct elements. The knowledge
base state machines are then, in their turn, projected
onto the database of examples. Two state machines
(3510, 3520) emerge from the linguistic knowledge
database. The states of the state machine (3511, 3521)
call on sub-graphs using indications supplied by the
functional labeling, for the recognition of indirect
objects introduced by the preposition "&" (3511) and
inverted subjects (3521).

This strategy enables coverage of new positive contexts
illustrated in the window (3600).

The state machine leads to the structure represented in
the window (3700). This master state machine 1is
inferred from the examples database for the recognition
of speech verbs. The inferred state machine is complex.
It covers the examples database and will feed the

extraction system.



‘Anal ysis and formfilling™(INT TXT,213): 5 /* Procedural processing of the
texts This involves a set of processes applied in cascade, with one | evel
taking the analysis fromthe previous level. */ 10 //Da tabase nane Chai ne
Nomad = c:\\base\\de\\donnee; //Main function //One argunent: input file
nane 15 Main (Fishier ficEntree) //1nitild izations Chaine phrase =
BaseDonnees bd= initialise(NOYBd); Aar®ENpmxuliaire formulaire; //Opening of
the input file IdentifiantFichier entree = ouvrir(ficEntree, nodelLecture);
DecoupageEnPhrase(entree) //Sentence by sentence read 2 5 //and associ at ed
processes TaMymamid (pleession LisEPhthse(kabekiny ! sfnupkpper names

DecoupageEnM 258) S i(cﬂﬁ( )oy 3 0
Anal yseScenar%é)%%r asge)ffdA;%%chgo%’ger encepﬂ(}{plﬁr%g'sze)) ; I nference(phrase, bd);
} Generati onFornulaire(bd, formulaire); 35 } //Splitting the text into

sentences DecpupaganPly-aseldentif bt f.ghieesentree) " - - 21

Automatic revision {or the case in which the system has identified
new labels according to the context. These labels are preferred
to the default label for the isolated instances and are stored

10 in the "text dictionary".

If the "text dictionary” is not empty at the end of the process,

the analysis is revised based on information learned in the

corpus. */

15 //The dictionary file
Fichler dictionnaireNamesPropres;
//The grammar file

Fichier grammaireNomsPropres;

20 //Procedure for labeling a given text
EtiqueterTexte (Fichier ficEntree, Fichier ficSortie)
{
//Opening application files
IdentifiantFichier entree = ouvrir(ficEntree, modeLecture);
25 IdentifiantFichier intermediaire = ouvrir(ficTemp,
modeEcriture) ;
IdentifiantFichier dicoTexte = ouvrir(ficTemp, modeEcriture);
//Line by line read
Tant_que ((ligne = LireLigne(entree)} != null)
30 {
//Breakdown into words
Tant_que ({mot = LireMot(ligne)) != null)
{
//Labeling of the text using the dictionary of
35 proper names
Etiqueter (sortie, dictionnaireNomsPropres, mot,
ligne);

}



[/Line by line read: if &mn end-of-sentence pattern is //found: an

end-of -sentence mark is inserted Tant-que ((ligne = LireLigne(entree)) !=
null) 5 Si(Contient(ligne, ". ") (Contient(ligne, "! ") (Contient(ligne, "?
1 0 Inserer(ligne, finDePhrase); 15 //Splitting the sentence into words
‘D~coupageEnMbt ( Chai ne phrase) Entier i-=®;-//Run through sentence: if the
current character js a 2 0 //separator: insertion cf a special mark Tant
gue (i < Longueur(phrase)) Si (Separateur (phrase[i]) 2 5 Inaerer(phrase,
"#'): 3 0 //|denti¥eFreRyeRbIA®) and verb groups, 1inks between them ..

Anal yseSynt axi que(dracnecphiease) f ldentifiantFichier grammaire -
Quvrir(fichierGammire); //Browsing the grammar to search for a rule 3 5
/1which coul d be dFPFFEG TR ‘icurrent context Tant que ((regle =

Li r eRegl e( gbanmai r &pyodezsitt by dikvkfgemcesllbetesn beraappldiedidnatt laselr oj ect ed
onto the current sentenc o= 22 11, (Est | icabl e(regle, phrase)) {
AppliquerRegIe(regﬁgfggﬁgagéffmgef‘7¥Préﬁ%i$§?ﬁg“?§lations bet ween
syntactic groups spestiffignirichidrhéntegpédieats enoworwal ficletp,

Anal yseScenar | 9{.Chai ne, phrase) { IdentifiantFichier scenario =
Quvrir(fichierScenario); //Search for rules specific to the domain //which
coul d be applied t¥erbifianthichierceritdtt= PURriraficSquel (PetpEeTEure);

Li reRegl e(sgenari 0)kale cRUdvErdentlt |Hava ddpe8r&anr @ apRll @G tionary is

not
//empty
Si (Taille(dicoTexte) != 0)
{
15 //In this case, the labeling is revised
ReviserEtiquetage(intermediaire, sortie, dicoTexte);
}
Else {
//Else the intermediate file is copied as
20 //result file
Copy (intermediaire, sortie);
}
//Closure of files, destruction of intermediate file
Fermer (intermediaire);
25 Effacer (intermediaire);

Fermer (sortie);

//Labeling a word of the text
30 Etiqueter (Fichier sortie, Fichier dico, Chaine mot, Chaine
phrase)
{
//The word is searched for in the dictionary
Chaine etiquetteDico = Consulter (mot, dico);
35 //The word is searched for in the grammar
Chaine etiquetteGram = EtiquetteContextuelle (mot, phrase);
//If divergence between labels

Si (etiquetteDico != etiquetteGram)

{



/11t is projected onto tiHe current sentence if (EstApplicable(regle,
.phrase)) 20 { Appll querRegl e(phrase); 25 //Solving the reference problens
associated with pronouns //Replace "il", "elle" by "Pierre", "Marie",

Anal yseCor ef erence( Chai ne phrase) { 3 0 lIdentifiantFichier coreference =
*Quvrir(fichierCoreference); //Search fol7rules specific to the domain

[ ['whi ch coul d be appli ?ﬂrﬁeoléﬂ%gi@fal&@ﬂtreg%gﬁin Ry cthdl@ochtdrgle =
LireRegl e(coreference)) !'=null) { 3 5 //1f arule can be applied //It is
proj ected ontRFef®&e€urrent sentence if (EstApplicable(regle, phrase)) {
Appl i quer Regl e( phr ase) gerireXsort23 mwbt/ Consguackceam)and filling of a fact
base fromi nference ru%@qe//s“f)(icégli c to the do 'hn tang.dol@grati g on the

results //of the previ afEl yeTe 4 8T et et ("Ghaihe phrade) 10

| denti fiantdi chi er i nf ewsemer(dic@axter (Wokchhtendatteranmee); // Search for rules
specific to the dgmai n //which could be applied to the current context Tant
que ((regle = LireRegle(inference)) !=null) { 15 //1f a rule can be

appl i ed: //The asgdBlsst ethef gead 8 WrAsean Benon thh ! eldrapas éabs!

(Eat Appl i cabl e(regkgon phrase)) { Connai ssance connai ssance =

Appl i quer Regl e(phrase) ; 2 0 I naerernanaBD(bd, connai ssance); 2 5

/1 Generation of the foFfRLI@MRATELS i At ne " tRICANHSECHI® ¥ nf or mati on //required
by the varimus fields GenerationFornul ai re(BaseDonneea bd, Fornulaire
formul ai re) {}

//Revising the labeling

//It was seen that in the text, Washington was referring more to a
15 //person name (and not the location), which is a default label):

//all the isolated instances of Washington are relabeled as person

//name. The cases must not be corrected

//a grammar rule could already be applied

RevigerEtiquetage (Fichier intermediaire, Ficher sortie, Fichier

20 dicoTexte)

{

Chaine ligne;
//Line by line read of intermediate file
25 Tant_que ((ligne - LireLigne(intermediaire)) != null)
{
//Word by word read
Tant_qgue ((mot = LireMot(ligne)) != null)
{
30 //If the word is in the text dictionary and if this 1is
//an isolated instance (no grammar rule can be
//applied: necessary in order not to label in
.//Washington if the Washington ¢* person name
//correspondance was found otherwise), then the label
35 //is revised...
//Bool becomes true if an applicable rule was found...
If (Membre(mot, dicotexte)

{

booleen bool = faux;



.Tant que ((slot -"LireSlot(fornulaire)) !'= null) 30 { Chaine valeur =
-TrouverInfo(slot, bd); Ecrire(fornulaire.slot, valeur; 35 X - 24 CLAI M5
1. A device for extracting information froma text (10) conprising an
extraction nodule (20) and a 5 | earning nodul e (30) cooperating with each
"ot her conprising nmeans (212) for automatli&al ly selecting in the text (10)
the contexts of instance of cla lgpt fs 19y be
extracted, for automatically se?gﬁiﬂﬁg f%%%%thggggg%ﬁtg%%tﬁghoZe whi ch 10
are relevant for a domabhtland for enabling the user to nodify this latter

selection in a manner such that (t he Iearning nDduIe (30) will inprove the
next output (70, 80) of the extractlon nDd characterléed i_n that
the extraction nodul e (20) additionalfy! EE&ﬁRﬁH‘g%%’-eiSe%ar@rE%i

identifyingsrel ati ons ex¥sdiibng in the text (10) between the relevant
entities at the output of the nﬁans (212). 2. The information extraction
device as clainmed in 20 claim1,/ characterized in that the selection nodule
(20) conprises a program (211) ablebbol)r scogrteasbhieiest disolewte, ofott he t ext
(10). 3. The | % fmation extraction device as claimed in 25 claim1 or
claim2, characterized in that the sel ection nodul e (20) sinultaneously
applies rules defined a pribri and rules cal cul ated by the |earning nodul e
(30) . 30 4y The |nfornatlqn@gggrgggmgpdq%vhggté§ clainmed in one of the
preceding clains, characterized in that the selection nodule (20) is able
to automatically apply sinif&fity rules inferred fromthe context. 35 5.
The information extraction devi eerias (&drdiéredotn; one of the precedi ng
clainms, characterized in that the | earning nodule (30) and the selection
nodul e (20) are able té manage hononyns bel onging to different
classes/entities.} -X - 25 6. The information extraction device as
clained i F of the preceding clains, characterized in that the |earning
nodul e (30) is capable of not generating new 5 rules from non-essenti al

el ements. 7. The information extraction device as clainmed in one of the
preceding cl a}/ﬁcu&héﬁé‘%% 112868 sBotdyats tthe dieafdyapg nodule (30) is able to

gener at e new rul es from
//Washington ==> Location name

Chain ConsulterDictionnaire{Chaine mot)

20 {
Chaine etiquette = "";
IdentifiantFichier dic = Ouvrir(dictionnaireNomsPropres) ;
//Browse dictionary line by line
Tant_que ((ligne = LirelLigne(dic)) != null)
25 {
//The word begins the line: the label must then be
retrieved
if (SousChaine(ligne, 0, Length(mot)) == mot)
{
30 etiquette = SousChaine({ligne, Length(mot)+1);
}
}
//The found label is returned
Retourner etiquette;
35 }

//Search for a label according to the context

//cf. Mrs Washington ==> Washington denotes a person name,



-10 positive selections aril from negative sel ections made by the user. 8.
‘The information extraction device as clained in one of the preceding
clainms, characterized in that the 15 outputs of the selection nodule can be
‘arranged in a file or a database. 9. The information extraction device as
‘claimed in one of the preceding clains, haracterized in that the 20
vocabul ary angd,QeamBE & chd@odRi PRl fullePasemied b nict € state .
machi nes. 10. The information extraction device as clainmed in the preceding
claim charact®ié%d in that the finite 25 state machines are represented
in the form of/wgtephsndtest he user. 11. A nethod for extracting information

froma text ( conprising a._learni rocess (2000) an 30 sel ection
process (1000%/,0a> §%ﬁsg’gs'éﬁm§c Héhe P’ogee%'glgon{gﬁ 4R %ﬁ gﬁg‘i]%foﬁﬁ of

automati c skl é¢tirpmama the text of contexts of instance of classes/entities
of the inforngllol &0 e extiiact £6h e @nsf@Pndh110) of automatic selection
fromthese contexts of those which are 35 relevant for a donain and a step
(1130) of nodification by t he user of outputs of the previous step, the
nmodi fi ed outputs ke takgprintosaccount in the |earning process (2000) to
i mprove the next result of the selection process (1000), characterized in
that the ..x ' -Tdsptifdigatddifhisy FAPERES [ 10U0I° @Mty 6ra )  ¥oRDri ses
steps (13100 1320,//223R) tme heemkifop thechedathongeexi sting in the text
(10) between the relevant entjties at the output of the s~eps (1120, 1130)
of the selection 3/BP eSS C1B0EPPLIES. torfiB® iSHF b taf P Ext racti on nethod as
claimed in clai m Iant clear alcketd zetireRedlaadranneise) ect nolt)pr ocess (1 000)
conprises a step for recognizing the structure 10 of the text (10). 13. The
information extraction nethod as clained in claim1l or claim12,
characterized in that rhE gerdet ivarprisekbs ((1060yvEi-mul t aneously applies

rules 15 defined a priopipARekd-ules £a)eUl At-ed,R¥qt he | earning nodul e (30).
14. The information extraction_nmethod as clainmed in one of clains 11 to 13,

characterized in that theESEPRRELGAPLE Bi79pF0PBERSS1000) can incl ude the
automatic application of simlarity rules inferred fromthe context. 15.
The informati on extraction nmethod as clainmed .in 25 one of clains 11 to 14,
characterized in that the IFAfHhG pROTESECTIEBN AR LR ™El ecti on process
(1000) enabl e the manayenment of honmonyns belonging to different classes. 30
16. The infeormatign extraction nmethod as clainmed in one of clains 11 to 15,
characterized in that the |earning process (2000) is capable of not

gener ati ng new r uResReMekbEESSent i al el enents. 35 17. The information
extraction method as claimed in one of clainms 11 to 16, characterized in
that the |l earning process (2000) is able to generate new rules from
positive selections and from negati ve sel ecti ons nade by the user.



" - 27 18. The'information extraction nethod as clained in one of clains
-11 to 16, characterized in that the outputs of the selection process (1000)
can be arranged 5 in a file or a database (80). .AUFl.Au . Aa3l. Aa3. Aa
".A3NS. A; F. A; . A3; 3. AF . AF; 3r. Aa. A3; F. ASN3. Au . AFH3. A3[ 3. A3L. AF3_. AYF. A .A . A
"3 . A3NF. A3aF. ANF. A; Y4927?s*, | A=" - 20 -

#{vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] cal ettt cf] ca] ca] ca] ca] ca] ca] ca] ca]jca]c
aJca] ca] cTa] ca] ca] ca] ca] caU] ca] cTa] ca! #b%%i& 'e" 2((((()****,,
2$2*263939999A: G ; . ; B; v;
{vql gb\ W caV] sahegbea] sahicabeal e2lf eagcarreatre) mlwa] ca] ca] ca] ca] ca] ca] ca]j
ca] ca] ca] ca] ca] ca?ca] ca] ca] ca] ca] cal v; ; / <n>y>5?7???7
AADGGG GHHI | J( KgKLLLMNNNOMOOP{ vgl gb] X] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
gglpc(:{]Rc%] gg]éga} @&bs@d&al Gabeadcad G2] arl ea}t@al caj CEVJ ga] caj caV] ca{/JP caV]
C % caV]ca]caV]ca
] ca] ca] ca] caU] c& Jcsa]“& %Egﬁ ) f%%]oéar]r(?ﬁf%sffcaaﬁpéé%%éf’c‘"aﬁ L%%%V}"é?d
ca] ca] caV] ca] ¢aV] ca] caV] ca] caV] ca] caV] ca] caV] ca] caV] ca] caV] ca] caV] caV] ca] ca
V] ca] caV] ca] caV] ca] caV] ca] caV] ca&csccccccddd- d1d8d>dndyd} ddddddeeeeeeeeeeyt
ni cAX{vpke ZU] cV] ca] caV] ca] caV] ca] caV] ca] caV] ca] caV] ca] caV] ca] ca] ca] ca]ca]c
a] caV] ca] cay] gzladac‘tgw&aL% caV]ca]caV]ca] ca] caeefff,fafifnffffffflg9gDgQYqgf
0yggg9gggggggg| vakf ~ ZUY vpke™ ZU] cal] caV] ca] cal] ca] cal] ca] cal] ca] cal] ca] caV] ca
] ca] cal] ca] caV}CcaF ?:rf] EaVfeat'cae)} ¥arewv] caj cav] ca] ca] cal] cagghh” h&hsh<hL
hghphhhhhhhhhhhh& Oi N Yiiiiiii|vgkf [U vpke ZUV]ca] caV]ca] caV]ca] caV]ca] caV
] ca] caV] ca] cay}ﬂgaﬁllc&\é]c(t:ﬁlnca] ca] cal] ca] caV] ca] cal] ca] cal] ca] caV] ca] caV] ca] ca
i1 =) K Tjqj W ¥{dnej axcubidikibk diduek kidlekdaewq| f a[ U vpke™ ZUU] caV] ca] caV] ca] caV] ca
caV]ca]ca caV] ca] caV] ca] caV] ca] caV] ca] caV] ca] caV] ca] ¢
V] cal col RRaTS - VB TR oo el ealeatf cal catd eal cal cal
mAonPmI mgnj mhmmmmGnen{ vql f a\ V{vpke ZUUWV] ca] ca] cal] ca] ca] ca] ca] caU] caV] ca]
caV] ca] caV] ca] caV] eal,eaVh¢adsaM ca] caV] ca] caV] ca] caV] ca] caV] ca] caV] ca] cacnh
N} nnnnnnnnnNnnNo
o}o oNob000x000000dB3EHFOBARRPpRe™"ZU vpke' ZU] caV] ca] cal] ca] caV] ca] caV] ca] cal]
ca] cal] ca] caV] ca] mULﬁa:]neaéJ]baa]ﬁlau]aqaéé @ehsaV] ca] caV] ca] caV] ca] ca] ca] cal] ca
apkpv rrrlr7r<rJrXr~ysnhc] X{vpke ZU] c] caV] ca] caV
] Eafcgiﬂpgg?ggfgg]qg fﬁ%]%g%gﬂj g'{ﬂ ‘ca] caV] ca] ca{ca\/] La} cg\/] ca]U]ca} ca}fjca\/} caj

caV] ca] ca] ca] cal] Wﬁpdﬁrngrdsﬂ the .1nput file

9s@B X
S Lo cocavt iR R Al bt Y el peleaton peL Rl o <
] Ca\ﬂ ca DecoupageEnPhraae (entree)

tttt uuu4u@puuuuuuwgy%wngg\éq@%yg—y\ggg\wysnhc] Xj d_YSkeU] ca] caV] ca] caV] ca]
caV] ca] caV] ca] ca] ca! ca] ca] ca] cal] ca] cal] caV] ca] caV] ca] caU] ca] cal] ca] ca] cal
ca] ca] caU] £3] ca” S RESUEK KK PXRSERRSS/

y. y<yoyyyyyyyzzzUz:1anq_&ua[ Viptr ¥k e Ulikrepddes @22 Vi 6] caMduen] caV] ca] cal] ca] caV]
ca] caV] ca] ca] cal] ca] cal] ca] caV] ca] caV] ca] cal] ca] caV] ca] ca] ca] caV] caUzgzl zxz

zzzzzzzzz{{{% Q{{{{{{ [# (1 ?]TIN||]]|}w]lgb]X d_YSkeU]]]ca]ca] ca]caV]ca]caV]c
a] caV] ca] caV] ca] caV] capéadwadfen¥tci@Mfsa) caV] cal cal caU] ca] caU] ca] ca]ca]caV]c
aljcaVlcal||]||}8}K} u}}}},‘}1 %~~~~ q]E aq\]}]t[~~~~~~~~{ upj e ZUj d_YSkeU] ] caV] ca] ca]
cal] ca] caU] ca] caU] ca] ca caV|ca caﬁ ¢alU] ca] caV] ca] caV] ca] caV] ca] cal] ¢

a] caV] ca] c&¥] ca] caV] cadnalygedqemario (phrase) ;
+EV{ vpke" ZUj d_YSkel] ] cml%L@&ﬂgﬁhga%ggeqaw ca] caV]ca] caV]ca] caV]ca]caV]c
a] caV] ca] cal] ca] ca] caV] ca] caV] ca] caV] ca] caV] ca] caV] caVYf ny
yael 1: {upkf a\ VkeU] ] ] c\a/%[ﬁ%ﬂréﬁﬁ:a [esFcdd ¢a] ca] ca] ca] ca] ca] caU] ca] calU] ca]ca] c
a] cal] ca] caU] ca] cd] cal] ca] ca] ca] ca] calU] ca]caV]ca :il
ael 1: { upkf a\ ke c cal ca] ca] ca] ca] cal) ca] cal ca] ca

Lg] cay| f:] (F:)a] ca] ca]l(%lé% cag}"?:rg%‘%%‘}l@é} %}jbgfu%rﬁ ]aéa%ca] 92] >]I d % 103}5\h&] ()- U] ]sg ]
10%h @& (35°) sg 10% h h& ()-",910% h& () - FO%-10% h& () - @10%
h& ()-L-?s7?!° 3y/ 10% h& ()-Z ! 3y/ 10%h& ()-Z ° L$!'10% h& ()- !

L$! 109%h& () - O%h&g7 T 110% h& ()- *_=!" @10%Db5bé& ()--!)@
10%ChCh& () - -//FOMIEITT -the0varg {nto| sentences

DécoupageEnPhrase (IdentifiantFichier entree)

{



10 h 10 h 10 h$Y=10% h& (T-*r;
2[9 =1 & 10%b& ()- & 10%& ()-T & 10%b& ()-'3 10%& ()-! 3 10%b& ()-
109%b& ()- -:,/}rg\=!310%& ()-M 10b 10b

"10b7F10%& ()- & 109& ()-!Y & 10%b& ()-!Z & 10%b& ()- AWU3g\ =! U | 10%<& ()
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109 () ZKBWU39\ &,}pe/‘%ggil(n)e readI :IIQ(V%% (‘1)03 seleQ—:‘A%<%aQ:}ern |1;0(y$<&l ()'I 110
<& ()-!" llo%«&'( ?}oP1 09%<& ()-310%& ()-M 10<< 10<< 10<<!"6

10%<<& () -1 1 10%c<&teynd:* M@%E@&'-fsmssmmuv ImGUEed ()-1h 10%<& ()-!
10%<<& ()-! UF 10%sagt (Qque | A 13096 < e}t grefredQUE SR 1() nu1zodY: | 10%<& ()-L 10<
10< 10<: F10%<& ()- @ P 10%<<& ()-m Y( 10%<& ()-m U 10%<& ()- m

1 zX6dY: 11> 3 10%<4& ()-1°3 109%<& ()-!3 10%<& ()-!9- 10%<& ()-

10%<&' () -! @D 10%448& () si dont ety HSne3dY: | F I[10%<<&'()-Y! P, 10%<<&'()-Y!,
10%<& ()-YI'F % 10%<<& %l f oor/lo<<& Oy Y 3 10%<& () - $$_% %a%%%

&P IF, 10%<& !- 109%& O%&°7) - '10 16 101", 109&' ()-Y', 10%/& ()-Y

(Contient(ligne, "? ")

10 Ingérer(ligne, finDePhrase);

15 //Splitting the sentence into words
DécoupageEnMot (Chaine phrase)
{
Entier i = 0;
//Run through sentence: if the current character is a
20 //separator: insertion of a special mark
Tant_que (i < Longueur (phrase))

{

Si (Separateur (phrasel[il])

{

25 Insérer (phrase, "#");

30 //Identifying noun and verb groups, links between them...
AnalyseSyntaxique (Chaine phrase)
[
IdentifiantFichier grammaire - Ouvrir(fichierGrammaire);
//Browsing the grammar to search for a rule
35 //which could be applied to the current context
Tant_que ({regle = LireRegle{grammaire)) != null)
{
//If a rule can be applied

//It is projected onto the current sentence



&H&&. ' e' ' ZX6P: 11 Fk 1099%& ()-n! TFk 109&' ()-n 10%& ()-!Y | 10%x& ()- ! |
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"109&' ()-3"s$h10%& ()-3"s$h109%& ()-*****22 ,dC. 10
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h& ()-7!8 f&10%hXh& (¥-7!" f&10%Mh& ()-7! A " f&10%hah& ()-7!F f&L0% hf h& ()
-71Y f&10%hyh& ()-777: 8 99999WUR: | 10dd 10dd!

£ &10%1d& ()-7! Y f&10%th#h& ()- 7! f&10%h1h& ()-7!f f&L0%h& ()-7! P f&10%
h; h& ()-799995; cA-GuVvs: ! 9

10% f & ()- 10%& ()-10%& ()-:10%& ()-f109%&' ()-310% ()-M 10ddG ;

116 ;;Y(—;‘_’V}Jg?g /'1%&%%)9‘2’/@% %%%a[}:%gr';?s{l\gfé@e(e)l'Jy'n%éc@i%‘gl@ubfs!J};e'ciéz%% & ()-!1
//to the application domain
10 AnalyseScenario{Chaine phrase)
{
IdentifiantFichier scenario = Ouvrir (fichierScenario);
//Search for rules specific to the domain
//which could be applied to the current context
15 Tant_que ((regle = LireRegle(scenario)) != null)
{
//If a rule can be applied
//It is preojected onto the current sentence
if (EstApplicable(regle, phrase))
20 {
AppligquerRegle (phrase) ;

25
//Solving the reference problems associated with pronouns
//Replace "il", velle" by "pierre", "Marie", ...
AnalyseCoreference (Chalne phrase)
{
30 IdentifiantFichier coreference = Ouvrir(fichierCoreference);
//Search for rules specific to the domain
//which could be applied to the current context
Tant_que ((regle = LireRegle(coreference)) != null)
{
35 //If a rule can be applied
//It is projected onto the current sentence
if (EstApplicable({regle, phrase))

{

AppliquerRegle (phrase) ;



111S 10% & ()- 10% ()-t 10 10 10: F10%& ()-S! L3s6
1098 ()- @ U 31 10%& ()-f?@AABCDWU3{\: U Y 10%}& ()-z!r’ Y 10%x& ()-z!Y
109%& ()-z! 10%& ()-@ S 10%& ()- '. S 10%& ()-

DDEGGGEGG} oP1' 109%&' () - 310%& () - M 10nn 10nn 10nn! U F@ 10%n& ()-1 ! UF@
"10% 1 & ()-1 1Y 10%j & ()-2zG GGHHHNI 1-2)860P1! P I 10%ss& ()- ! 1 10%s& ()-
Il 10%& ()- ! - 109%& ¢)-f! - 10%& ()-f&L 10%& ()-TI1J(KgKLLzX60P1! Y"F, 2
10%e& ()-'!F, 2 10%s& ()-'!F- 10%& ()- @PYY( 10% & ()-!ZYL!

109n& () -s109%& () LLLLLLMVNr P103

10%| & ()-G P T&10% | & ()-9! F T&10%| z| & ()- 9! >T&L0% trt & ()-910%4| & ()-M
10ee 10ee 10eeNNNOMOOPA?r P103 &Z10%| & () - ! ZF!

10% | & ()-910%4| & ()-s10%| & ()-"Y 10%R& ()-!cY 10% | & ()-P PPPQQ R] Ra?11

5 //Construction and filling of a fact base from inference rules
//specific to the domain and operating on the results
//of the previous aqalysis steps
Inference (Chaine phrase)
{
10 IdentifiantFichier inference = Ouvrir(fichierInference) ;
//Search for rules specific to the domain
//which could be applied to the current context
Tant_que ((regle = LireRegle(inference)) != null)
{
15 //If a rule can be applied:
//The associated fact is inserted in the database
if (EstApplicable(regle, phrase))
{
Connaissance connaissance = AppliquerRegle (phrase) ;

20 InsererDansBD(bd, connaissance);

25 //Generation of the form: choice in the database of information
//required by the various fields
GenerationFormulaire (BaseDonnees bd, Formulaire formulaire)
{
Tant_que ((slot - LireSlot(formulaire)) != null)
30 {
Chaine valeur = TrouverInfo(slot, bd);

Ecrire(formulaire.slot, valeur;

35
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modify this latter selection in a manner such that the

learning module (30) will improve the next output (70,
80) of the extraction module (20), characterized in
that the extraction module (20) additionally comprises

15 means (213) for identifying relations existing in the

text (10) between the relevant entities at the output

of the means (212).

2. The information extraction device as claimed in

20 claim 1, characterized in that the selection module

(20) comprises a program (211) able to recognize the

structure of the text (10).

3. The information extraction device as claimed in

25 claim 1 or claim 2, characterized in that the selection

module (20) simultaneously applies rules

defined a

priori and rules calculated by the learning module

(30) .

30 4. The information extraction device as claimed in

one of the preceding claims, characterized in that the

selection module (20) is able to automatically apply

similarity rules inferred from the context.

35 5, The information extraction device as claimed in

one of the preceding claims, characterized in that the

learning module (30) and the selection module

able to manage homonyms belonging to

classes/entities.

(20) are
different
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earnlng module (30) is able to generate new rules from
10 positive selections and from negative selections made

by the user.

8. The information extraction device as claimed in
one of the preceding claims, characterized in that the
15 outputs of the selection module can be arranged in a

file or a database.

9. The information extraction device as claimed in
one of the preceding claims, characterized in that the
20 vocabulary and grammar of the domain are represented by

finite state machines.

10. The information extraction device as claimed 1in
the preceding claim, characterized in that the finite
25 state machines are represented in the form of graphs to

the user.

11. A method for extracting information from a text
(10) comprising a learning process (2000) and a
30 selection process (1000), said selection process
comprising a step (1100) of automatic selection in the
text of contexts of instance of classes/entities of the
information to be extracted, a step (1110) of automatic
selection from these contexts of those which are
35 relevant for a domain and a step (1130) of modification
by the user of outputs of the previous step, the
modified outputs being taken into account in the
learning process (2000) to improve the next result of

the selection process (1000), characterized in that the
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13. The information extraction method as claimed in
claim 11 or claim 12, characterized in that the
selection process (1000) simultaneously applies rules
defined a priori and rules calculated by the learning

module (30).

14. The information extraction method as claimed in
one of claims 11 to 13, characterized in that the
selection process (1000) can 1include the automatic
application of similarity zrules inferred from the

context.

15. The information extraction method as claimed in
one of claims 11 to 14, characterized in that the
learning process (2000) and the selection process
(1000) enable the management of homonyms belonging to

different classes.

16. The information extraction method as claimed in
one of claims 11 to 15, characterized in that the
learning process (2000) is capable of not generating

new rules from non-essential elements.

17. The information extraction method as claimed in
one of claims 11 to 16, characterized in that the
learning process (2000) is able to generate new rules
from positive selections and from negative selections

made by the user.
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