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/I NFORMATI'ON MANAGEMENT AND RETRI EVAL 166166 This invention lies ifnyt\sy 202

v f| el d of and apparatus for data nanagenent and retr g# n& fi n‘g
parti cul‘gg%égg%acatl on to the field of nethods 5 and appar%dmé 86‘1%4
identifying key data itenms within data sets. Recent advances in technol ogy,
such as CD-ROMs, Intranets and the Wrld Wde Wb have provided
increase in the volunme of information resources that are ava| I abmmmmmm"I,"m""”",
electronic format. A piNRORMATISKRAMANAGEMERT tANDS ® YN
resources is that 10 of |locating and identifying data sets (e g maga2| ﬁe
articles, news articles) technical disclosures and other information) of

interest to the T Mvegdn URST iPfthEheRRl BFSHRBedd MRS NRpaPRus efdri gYal
tools such as search engi nes and Wb gui des are one neans for assisting

users to |'BEARIETRUY LArSktedrieyal iapd dfindst Particylae @pplcationl o ghrd figl efemetinasts
(e. 9. Newsygf sdsar R oR /e ¥ o P CAST' " system
avai l abl e %n t he aI’trLtlt er netﬁgﬁy%&pgﬁt'ﬁﬁt V@@rﬁ gf'gtatéo% s like the JASPER
agent detail ed iReaehe agyahcesam 'techmolipayndisneh iast @maﬂmalntmesntand the
applicati t cl it f. which is ingorporated
herein byo\?{’ {lg:\é@egshgg]t?a%e g'%\’§°%lajg v &Hm ger?tslgf '{/‘ 'n oorlra't’?o E atlon
of inter estesborcesdhnati ateiab aitubés 5. elaﬁrdmtc Odjrd&l‘t for these i nformation

retrieval and nagaégr Hent t ool s 8}6 effective, ther sunmmary o

of key words is OfF 8ReMyaRcHaed Wb 1gR? H‘&fgﬁsg‘étm Yeuted wyorees t'%é'i‘?t so
t hat user sofcascdtPgMmand IdeRtiRGS] Uut®f séttaetesybjrﬁ@gazrwet tRficlel, tlavsdakaciegt by
reviewing this set of key words or review ng the summary. Sunmmari sing

tool s typi teahnvaheeckﬁereﬁev%etw 'ﬂfﬂimaé@emof WiteRest ®0 #ha divduaisuses of
nmeans of g@gkaliRshsd summary. Key wor ds are typ| cally identified by
stripping out conjunctures such as "and", "with", and other so-called | ow
val ue wor ds suchlndgrmation)retrigval toots pegh agsearchlengies\éndcWelicguidas arerahet o be

i ndi cative b fhe; %Egjst? uggtts iark I;bﬁas an So?tm eg'tg 'ﬂ\égéﬁ\}ﬁg%cﬁ e%%régt he

sunmmari sing tool. I'ncreasingly ey WO Key p rases are
used bylg nsemrcam(e:g 3€)ews3tg|rmmsalbramtasarmg\emsrmu¢mcalsstrasP@JNM@‘ gystem
indicating_a ce for different ty f r mpt | Such
t echn quos bR o, REINBEIECR, M ReitrRecom S ook 1kR Be TANER g
aut omat i cabénailey m ttael apﬂhdaas'po@aq:etrﬂu@ uafyrnatm}lacabamtt Bppiicatidat @cget i s
mteres&i fg exanpl e by bookmar ki ng page or down oadi ng} dat a
BRgLO 08 suyecy

from a Wb r‘iat’?efl\ﬁiY‘NEUiﬁ‘z'sznel%B?r t?%Pe@Uhﬁﬁr’? §fen’§et

document ShRbRR (Wl ztsn@éfm.ft thitFSatky iR ks bd18t irRE@Yt toMrdlidual udarisa set
Key words are tyg: cally identified by stripping out conjunctions such as

"and" OTPRS Hyc thAsst lrmrw@weuew?an(iFn]amasempot dogls tplhgm 2,
i nes’ 1 4) eﬁB Je‘r't%rerfamu%rﬁérgtcﬁ Pisel ¢ k@(ltwor%sAg\@%e@eﬂ{tﬁgd lférn%\yl gata

also use simlari'ty natrices clustering technl gues to 1denti
sets of rebevlgnatedthy theusel, 'se tpabtlsdre camtferrd ABP&Rressoul of thef subjed rtla)ttabove,

5 o0 X B0 8 855 R S T e
EP 10 9730B878. 6)5umrmmasm mfolsl mremauwseghkeyy herrds tiansicst withiod daey eewl
Consecuéévas a means of generating a summary. Key words are typically identified by
stripping out conjunctures such as “and”, “with”, and other so-called low value
words such as “it", “are”, “they” etc, all of which do not tend to be indicative of
the subject matter of the data set being investigated by the summarising tool.
Increasingly key words and key phrases are also being used by information
30 retrieval and management tools as a means of indicating a user’'s preference for
different types of information. Such techniques are known as “profiling” and the
profiles can be generated automatically by a tool in response to a user indicating

that a data set is of interest, for example by bookmarking a Web page or by

oo deta from s HEb page LT
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workds i s disclosed. These key terns are used as well as individual key
words within a simlarity matrix. This enables terns such as "Information
Technol ogy and "World Wde Wb" to be recognised as terns in thei{ ovg& 0
right rather then sa two or three separate key wards. 15 However feMaY 2002
techni ques far identifying key words and, phrases are | ess than opti nal
because they elimnate conjunctive words®and ot her | ow value words in order
to identify the key words and phrases of a particular data set, Tihly o

i dentify phrases T Tahisdlor somimsrising lgtaevdoaument istieresjaphkhowndn use key wesdsat i on

retrieval " However. . conj Lve No)/fe! : - Of

cont ext ual t% ?%qrugr%?'lgoin%&g%rs Xtéxlge%}lﬁo’ra’{ tﬁ%{]ﬁﬁ{'ﬁaﬁ‘gl @8@'%"ﬁgﬁa§§?‘g'¥’§e°”6hr ase
"bread andcbnjuhéfionshasichwas Madd NgsvithPhetd.i The dedurhesn 04 £ UBA-5463778
second relates to n person's livelihood or a person'f1 nmeans of survival.

Si milarly, (flitgthktdeh GOIURN Patifttadet (heWsdpfh ‘hlffr gate ghiPadter again rel ates
to food @nd al SOA*a%an@e&e&en%mplsgglémrse%mm&rmtﬁ.%tﬁb%@dafae EKiBteYing

hardshi p, An information retrieva managenent tool that elimnates all
conj unct i veechmialesdaridentify datpsetsefsrelavancietn a fugeny pkafile wdhds) ASRERNeohses

andvat or " "08R8 1t . o, §F {5 FbleCef & o oF L eqHig Fopnies Rr2C

"water". i nhisyubpaseli st, the 30 second neani ngs of hardship and a person's
l'i vel i hood are I?st A further problemis that nanes suc|h as " bang.okp

Engl and”, " Strat fBreoAPRIGAHM SoFoPEPHEashioPaan -Ratat 2BRIFANAN BUTEe, EPong
of f" arepr 30887806 ! & PhéarsOoSidehtiBilg kéY Bdreis ¥t sHRingOsTSevetdl iondadRiviend
the informati on returned by the tool, y, 1 T ir9AY 200c 3 According to a
first aspedords igfhsqiosadsntThess &gy iterms 76¢ atspd asr well dsdingividush eyt wWerdsor
managi Nng da; - b G rid NPRE: | Wi I Japut ;
roane 1o | duoyd simiBA) Rk J0ihe SRR 10 S5 ¥ PIBLERG THNRTody”
conpri si ng aode'VorldrdYide Mdell’ gy beipecoghisedesaermmirethedralgn rigbnfathed thgntas a
first 5 pret\deterrri ned distribution pattern within said received data set,
wher ei n sait® Wy HLEY FERALTYE KAY 4 $Poups occur consecutively in said received
data setg charactHgwers thysdreshnidues iféerehfifying\kbyniworagiafld fghradessds lesd
sub-set of words conpri si nq one or nmore of said V\Drgy?roups, conformng to
a second prB¥eORYMshaecHsethey aiTERtHSPRIEPEIVG VRIS athes law Valyeqwpiiss ot ;

means to 1Gq %L&mtaqaeng@ir@eg@ws soénder%esf59%%&%&%%{?%% S?ﬁﬂ ?“ﬁﬁ%ﬁ@yfor

formng a set O kay t sal d recelved data set; an
out put t i ng idantifeaphrasese vehichi dompainehigh Yaluorworg alone, sechras dinfermaton t he

present inveption there i I ovi a_ net hod of nagi n at a ,set
conpri si ng r?ﬂ@'g‘t épgg‘c')"%:vefwg T’”f‘cgg'geﬁe\rﬁq%go}?%"d%'tog' Se %égg‘i %?ﬂtﬂto;f °Z’|"§‘Xtu°'
i denti f 20ndnfarmatiesd. set of words conformng to a first distribution pattern

within said data set, said . first_set conprisi one or, nor.e d gr.oups of
one or nore word ,°'M@P'E’i"?1 'Qa‘?’ﬁ mﬂﬁﬂ%?‘? ”§8?’_(i‘q\%0?w3§?o ﬁ?do@%["mg _hd%
consecuti valwe Hitahtigd. daha et reléfesChatesd ahti SPd sBtohBEeifP %o &f perdon’s

i dentifyi nghtva sub-set of word groups in said first set, said sub-set

conf or mi ng 'W8likposeeLAPEERAY § MARNF A yarivelr nSiilery ninstiedEnglish languagathe
el imnati {"Qeﬁﬁ"’gre%ldbérﬁ)t vJalig)rmaﬁalnerHJEiEo ¥6dd LASLRBYNAsAERbddnd Adaing RhatOf
key terns; and 26 5) outputting sai ey terns.

25 is often used to imply hardship,

An information retrieval or management tool that eliminates &ll
conjunctive words during the process of identifying key wards and phrases in a
block of text would reduce the phrases “bread and butter” and “bread and water”
to a list of key words consisting of “bread”, “butter”, “water”. In such a list, the

30 second meanings of hardship and a person’s livelihood are lost.
A further problem is that names such as “Bank of England”, *Stratford on
Avon” or terms such as “black and white”, "on and off” are reduced to their

constituent, higher value words, thus altering the information returned by the tool.



This enbodi nents of the present invention identify, within a received data
.set, a first set of word groups of one or nore words according to a first
pattern within the data set and then identify a second pattern of word
groups fromwithin the first set. The key terns are those groufd HRY qi082 or
mare words 30 within the first set that .,do not conformto the second
pattern. The approach of identifying) wit hin the data set, patterns of word
groups, enables key terns to be extracted without first elimnating | ow
val ue words Thi Actrrdinghto adirahespestidfathecragenicnvegionotiise i arayidesk an ow
val ue word ) 0 tai 1L 0 e t so
Uhat t or rsREpruddor gyenzgipa ot sep by P i b IRChoh vhlilng WCedtd ol " 20
be identi finpdt;asndang terideniify, t Wwithin @wneceivdat .datdiset) rprfosteset hef qumdsty of
the key terns extracted and al sp all ows, key terns of arbitrar,\r/' Ienghh to be
i dent i fi edSOBPREY ANFRTMELE WOfT BEQURY; &, P1eh0 MoRe By ePriagRire &2 a st each
word gr @Uppjedetdifiddd HstGitiRL pdftariTRiehih Nddld FBEGVEd dudd et 2whe?dih gl
preferably said second distribution pattern requires that each word group
in the subweeds donpridsewrrd aeupsoprceurscensrRFubivelxoim ssaichaeceived rdetpi s¢fin a
I ar ger wor Qbagféé’t‘éﬂfbé‘ %)J“‘?nédnﬂas’io ?@éntggh%nﬁﬁgﬁﬂ] TREY S agJI@-PJteéP%ords
i nvention pick ouf any repeated wor and phrases, 'an hen el i'm nate
any word ocomprising aneecady nooat af neald| wad| grgers, onenforming net ancamcond a
docunent refers to eg} %eriget. search er‘}gi ne," .nore Ihan once, . the whol e
phrase wi | Praseresmn SLrIPUHRN pRFttern MR ¢ s8id hfpceivad dRta. F§tndneRlls e r
own woultd BlmilatdrisBidt Qih-s@tSofVusrds ToaRkal" fidhGet EREePE foakingl N@stofRe@s. 15
Preferably said first aspect includes neans far nodi fying sold ward groups,
adapt ed t ot4rB¥RfcS A PRt SEY YL IR a98F dPeoyiREtYNG &Y leptyone sdid e
word in a gorf oup and adapted to renove | ow val ue words occurring after
the last high value word in a word group. In the trivial case of a Wrd
group conposed oAcaosiingytep second aspaet wdrthe présentvinventjon uberetis @rdviged 8 be
elimnated, 20 Preferabl id second aspegt incluydes the step of: 61
r emovi ng aﬂ‘f%ﬁ‘%d\/ov°§§]aﬁ‘89\ﬂér‘§“%%88ﬁr FPW@”B'@B%% sters ?L*'r rst high value words in
a word 1 oup apdreéceivivg Biat¥ed 8Nnpat;ue word occurring after the |ast high
val ue word i nlzg wor d, group,. Renoving | ow val ue words fromthe begi nning and
u

end of word glbulstenyt et GiRssset iR Wardsi enfetmipactond fisgfistifutiontRatRSa by
the key term ext (aiQkaiddfh eeallay mg stt Eéﬁqpaaﬁe%e'd?gfmeﬁofﬁg@pm

wei ghting each said word group in said first set according to
frequently each 98¢ domdneregwengs, ovtdarein j seid averdsi instsaigle tward dgrosam sogayr

nodi fyi ng said wej Wgelgfin@%idfoea%tsef’l first word group in proportion to a
wei ghting of a SECONd WOr group 1h " 4a said sub-set and nmeans for
sel ect idly sai dhareyterisednbyftbe stagspeft i n dependence upon sai d wei ghtings.

Preferably the,second aspect .includes the steps of: 91 weighting each word
group in sai dglli Poiépggyé?g a%c?ﬂbdf%g 0?0‘”95{7\/ Q?%‘ﬁﬁéﬁt?%}d 5’*’@5&&5&'&&/&5&&‘& oup
occurs in said dabefos@ing 03 seBSHd disHiBusioh GavRirORithit0sai@datd-sdeast a first
word group in said first act in proportion to a weighting of a second word

group in sai d4uBlrpiating saidssybsset; figmseaid first\set eharaby islengifiingi@ aoh of key
dependence upon gk WRyght i ngs. 10 Wi ghting word groups according to
their frequency of occurrence provides a nechanismfor ordering the

i denti f4%ed keP)t entmutting daidykeygemes.ght i ngs according to the wei ghting of

e enee. e wolBRS larSRoEMeRH, BE The el ahGehdr Mentfy, Withln 3% echived
data set, a first set of word groups of one or more words according to a first
pattern within the data set and then identify a second pattern of word groups
from within the first set. The key terms are those groups of one or more words

30 within the first sat that do not conform to the second pattern.
The approach of identifying, within the data set, patterns of word groups,
enables key terms to be extracted without first eliminating low value words. This

has the advantage that conjunctive words and other low value words can be



("Cr 1 7 MAY pppy r WO 99127469 ' PCT/ GB98/ 03468 5 terns that remain and
.of which the elimnated terns formsub-strings. In this way, a sub-string
that occurs frequently within the data set nay have an appropriate

i nfluence on the identification of key terns. An assunption is {quﬁwt %E
those key terns occurring nost frequently are 5 nost relevant to the

I nformation content of the data set. Preferably the first aspect includes
means for nodifying any word in any word group, adapted fo,renpve an

prefix andreigiapd etithis Fhangote &A% SQURE efPdmush vt dop ATb M aqgfm%d wor d.
Pref er abl y/abt- SAECAMARASEtr! BE) UE RorkitiBu S 3Ry Aermd B thew@Wh fightid any wor d
I n any said word group by renmoving a prefix or suffix ' fromthe word

t her eby formi ng Zhistierpreeswthvedqualite of ¢mokey termspextrioted andplsnusiawegenl | ows
each word to be f eggced to atngutlral ﬁfegrm so that weightings independent of
prefixes aMimMSRIREOrL G0N 1@ BF (1™I89: 15 Thus words that are repeated
but with differepteferably ¥6d fapddtritauibhi petterarequiasotiat @dch awordsgrbep dat
occurrences of the same word. Preferably the first aspect includes ne

! ns
for storindSHT JA AR OMUBINPR ANGe 48] ptarpetaprch PLaIpERbYL BRAAPCRRT d
t her eby enaﬂ&ﬁaﬁioﬁ%ﬁté?geéamréarmﬁyaédmwheu Roupa tRE 80blsBt EaMnBriadsCaWRAG Wor d.
20 Preferably the second aspect includes the step of: 8) storing said
renoved pr ef axtrorg stifvords that acsursi withiore laraen werddgroue imthe tiest @et. her eby
enabling said prefi ffix t,0,.he res t i t .
Restoring prefi xgéugr? bs"ﬁ’r'}‘?&‘)és°'t‘6‘ ﬁrgmﬁgﬁnrtgg @%%833'5%@"%%&?93
key ter1®s hod phrgsesubpdithaf efmivads aeytveordfortdheager eiseady domvainsd oma longer
Enbodi nment s of r;he. i nvention will now.,be described, bx vvaé of,,exarrplhe only,
with refer8ite kY PRRNGec B ARG RE Urifisntys NHETRRG tArCikieggings 1 mae than
schemati c yhewy ele abholaf SHirdBé | I BBEAEE NE ey t¥im BUE | ‘BN &ndtO0andS @gearch
I ncorporating a key termextractor according to enbodi nents of the 30

present i n@BEINEOPN Higfupwmwoslid, bgj eligtiaated ndfi Wevighesestshn anthcengine] as
corrponentssmsleawgpcpsf_erred key termextraction apparatus; Figure 3 is a flow
di agram show ng a nmethod of key term extraction according to preferred
enbodi nEnt s of t Reefprabbersiid rfirehtaspest includes means for modifying sald word

of 25

groups, adapted to remove low value words occurring before the first high value
word in a word group and adapted to remove low value words occurring after the
last high value word in a word group. In the trivial case of a word group
composed of a single, low value word, the word group itself will be eliminated.
20 Preferably said second aspect includes the step of:
6) removing any low value word occurring before the first high value woid in
a word group and removing any fow value word occurring after the last
high value word in a word group.
Removing low value words from the beginning and end of word groups
25 improves the quality of the word groups returned by the key term extractor.
Preferably the first aspect includes means for weighting each said word
group in said first set according to how frequently each said word group
occurs in said first set and means for modifying said weighting of at teast

a first word group in proportion to a weighting of a second word group in



WD'99127469 6 ; | (1' 7 I~AY 20U2 PCT/ G B98/ 03468 Figure 4 illustrates the
.application of a preferred nethod of key termextraction to a particular

exanple; Figure 5 is a flow diagram showi ng, in nore detail, preferred
processing steps to inplenent step 310 of Figure 3; 5 Fi gure w
di agram showi ng, in nore detail, preferred processing steps to |

step 315 of Figure 3; Figure 7 is a f I oAdi agram,show ng, in nore detall
preferred processing steps to inplenment step 320 of Figure 3; Figure 8 is a
fl ow di agram gmd\mungeetmmdrrnpenajtwaelectlpgeﬁ@# keytitesme fos 9HtRyt 10 depensience

i npl enent step 3§§ ailél‘gg gn§ Figure 9 is a flow di agram showing, in nore
detail, preferre proceSS| ?e s to inplenent step 330 of Figure 3. The
present inventi 0Rreferabl\kﬂieysdconbQspéctpacItldesutm'rstvai ot in the field of data
managenment angd retrieval C?Tgé"d’ In partic,

data man nt a
retrieval i 59 o¥feigitng &a rg @'?%"bi?'aaé’tsf REY Wﬁ‘é‘gfﬁooh‘?‘ﬁra? r]§) and
to use sgich key Eﬁé%andWrdb@r%{;'ochBqumstafHGdﬂE%%Pm i nvention. For exanple,
key terns may be used with a managenent tool's such as docunent
sunmmari sers, pPbMadifyipg ewid sfvets'etmﬁhofemgipmtsa firsd woerdaarotip én daidfirssatdement
tool s such asth opl Y a |, ar
application, the B?]@?gﬁ?tbn‘gen{'ﬁn 4@3 éraog@t %l?e(?%[éatsrbng[p ra@m;%da?éa{ 21e1
vvithout first stri pplsa@camgysmdn](emcteime 118 dstmmdnrotde@anSmcmalubed said

"l ow val ue words” fromthe data set. Conjunctive and | ow value words can
often introduce NAWNN9Bs to the neanings of key terms and phrases. By

retainity the conyeigrfihgy ewarsl dreuby abdtdrdiRgdfo thers fregudidyetdfedcéipents
retained. This inproves 25 the quality of extracted key ternms and phrases

in conpar i SAYIHRS H MACNAPisAY f°'ﬂ%ﬁ'ér%thehéfﬂf'ffeﬂdﬁﬂyateﬂ'ﬁér s perception of the
key terns thensel t I w@mswﬂ of

ot her data mnagynﬁ{ tog*d;grﬁgilg%géds&griﬁiég%grns asr?q Rgﬁ%’ ypl cgﬂbo{bt

aut omat i calengblex tetes elimiraged dram thefirsie setstedinfluenom theiweigitingsyef th‘blsey may
be used by a data nanagenent tool, or they may be presented directly to a
user. Data managenent tools are often | ess concerned with the qual ity of
presentation of key terns. Data managenent tools nay accept key terns

i ncluding words in a word-stenmed state, or words havi ng dubi ous
capitalisation, with little effect on the tools' output. WD 99/ 27469 7 1
7 MAY 20p2 PCTI GB98/ 03468 However, when results are to be presented
directly to a user, key terns with high presentation value are required.

For exanpl e even one rogue term say with dubious capitalisation, can

i npact heavily on the perceived quality of a tool's output. Phrases (which
may have appeared in the docunment with various 5 capitalisations and word
endi ngs) are preferably well-formatted. Key terns may preferably be limted
i n nunber, ensuring that those that are presented are likely to be of

hi gher value to the user. Referring to Figure 1, a schenmatic representation
of an informati on managenent and retrieval tool set is provided, the main
conponents of which 10 reside on a file server 130. The tool set conprises
a key termextractor conponent 100, a JASPER agent 105, a page store 110, a
profile store 115, a text summariser 120) a network interface 122 and a | ow
val ue word and abbrevi ati ons



dat'abase 125. The file server 130 communi cates with a network 145 via the
. nhetwork 5 interface 122. The network 145 may for exanple be a pAitviRe 2002
*cor porat'e network, for exanple one using Internet protocols, a public

" Swi t chedW@9%THene network (PSTN) or a public data networ kecT/oBonetsamr k 145
may include a router 148 providing a gateway access to the Internet 160.
Users of the information managenent tool% residing on the server 130 may
gai n access over the network 20 145 using an appropriate |Internet viewer
135, such Y | ¢ L0t I o] . onal
comput er. Fieaa TR 2R ot M ) olthAREL«oPh e LG i §e 70y
t he per sonalsubestpog ehst bheunrs dteppsnty veighinothle ddtat sexnsayi mfver amtappropriate
managenent . t.ool s incorpprated. within the server 130 may 25 gain access to
the Inter né”tf‘%f%‘be \9[‘39? Edgenﬁhf%iﬂnkc’frlkfé',te’f?"g' roof er 148 and an Internet router

150. Internet senw @&8upipbivh@dLmalde A thodd ey 08OHARS fbRMRIqUEeRBy are
I nternet_ 160 vi a}%‘?#)rﬁropl;(ieate routers 165 as required. An information

manageneht MRTH§ &g dne frggimation GANYRRt efsiberdnla §6bve conponents of Figure

1 to enabl e an opesiatably &e Brsta8hedtThEILLAS nddHd 1P rhOGiRiSy 3By WERY IRBAPN
via the Internet 160. For exanple, the JASPER agent 105 may have accessed a

user profi M&Sd 95eun afaPERd toereftayriany BiediXeanP13danted &p denove apk skt rmfmm

over ni ght $6a5&Mof RFmAPSHRBESwoRcCESSI bl e over the Internet 160, of
potential interest to users. The JASPER agent 105 stores infornmation about

retrieved docunefrefeiablyt tre seaged sspaad includes thel stkp¥f2002 WO 991 27469 ~
PCT/ (B934 03468,8 1 . Usi a particular user's profile.retrieved fr t he
ot i Lot oro 7t miodiind LB B OB 4 SR whiEPbrobpR P &b mBNE Or 40 | T

and conpare key tfemnmshd wotd ehenstgr fosmpigoé isteenmvieti wdrde document i nfornati on
held in the page.@t ore 11|0. Th{e keéh%er{p extractor 100 o tBe gr esent

i nvention may be ‘RSPFTEY2L Het s Rt FUtIXGR OWE §aS Y OTLie AE &=yPedster @
profiles amdutrdl exini aot g Wehtiag&sinbieseRdent rifeprgixdocamenfusfitdy caaeben

gaugi ng a docunent's rel evance. For further detail on the JASPER agent 105
of this entf@§tled:, reference may be made to international patent

appl i cagson numbet, B o @B A3 fepebitt KEY Wil mf?é?EﬁtfiSFlexé%dWys@ﬁix@Q

active tool that continuously 10 nonitors pages downl oaded from an I nternet
servi ce pr @wé desountéd far asgepeat otEarremeas Kfethetsama werd.act or 100 may t hen

pass these key teffh 4o NP R0LS RuEMeBmidis HATHBALER o ARR o DA

further processing er m nes her acti on g t he
i nf or mat i orin FESEGEIENWithrchid stemineadaivordohersby enablires paid tprefix ar doffid tabed
page. 15 Alter?fgjtivel. ,. . the ke ﬁsermextractor 100 may be called by the
JASPER agedfs® f?rs%%s’f%mg%?‘r%é ising tool 120 in response to a page being
sel ect edof or Preferably the second aspect includes the step of:

8) storing said removed prefix or suffix in association with said stemmed
word thereby enabling said prefix or suffix to be restored to said stemmed
word.

Restoring prefixes and suffixes to stemmed words improves the quality of
25 key terms forming output of embodiments of,the present invention.
Embodiments of the invention will now be described, by way of exampie
only, with reference to the accompanying drawings in which:
Figure 1 is a schematic view of an information management and retrieval
tool set incorporating a key term extractor according to embodiments of the
30 present invention;
Figure 2 is a diagram showing the main functional components of a
preferred key term extraction apparatus;
Figure 3 is a flow diagram showing a method of key term extraction

according to preferred embediments of the present invention;



stborage in the page store 1 10. In either case, the key termextractor tool’
..100 wi || analyse the page and extract fromit key terns, prefer{'apf-y MAY %;m

i ndepend operator input. 20 The key terns may be sinply stored by -
i nf or mat %r&&%é’gggerrent and retrieval tools as a headline 36%8@?46%
particul ar docunment for use by users at a l|ater date. Alternatively, the
key terns may be passed on to a profile fool (within the JASPER agent 1051
whi ch may use these key ternms'to update either or both of a 25 user's
profile or a parFiguwe a ililaelatenthd epmioatidsn Xof & Rrefdriedt hethod fodr ket itermn on
the profile tool or on_docunent termmatrices, reference may be nade to

i nternati oﬁéﬁ'aﬁﬁ%ﬁﬂagﬁﬁlci“raéteixﬁwp imber PCT GB96/001321. The key terms (and .

possi bly sonme asspur@eR PRV GIEM Ssdling, il oRdrk heetkieYpre Bdrradeplocassing
100) may be passed on to the summarising tool 120, which 30 may include

sone of al Ftepf eHERIaMENY ssemar rddigumdiry. Referring to Figure 2, a .
di agramg s presepife RN, NG f UnGhdrieN@iaib! Ign ferred
enbodi ment of a key term egtg)rv‘té??aog?ygp%%&r}gingsqlg%d."QEaéﬁ 'o@%ﬁreédf%%gtglgﬁn%l

bl ocks nmy stemgltermptenzentnder SphicitFigyerd:i on of the processing, to be

descri bed in det ai W, | n aoveryie _nput 0,l.ecej ~

2002 ' WO 99/274%@”193&/ ?;ég’éﬁ 3’3&%%*”9%"3{’5‘%E*t"smﬁ?'%c?eﬁ%?n%'%ﬁ%ﬁdi ‘(g)rr?sC%(S)%Yp ext
al | ocat i ngstepseadmpttentseep 820iddigurki®&r and storing each data set in a
data store 205. ?.sernt nce f' dentifier 210. gperates n @ stﬁred data set to
di vi de i ncl uded t&H€ 5153 G SREETA AP YIN9s B RO PHE R LR EEY PIRFRE " at a
store 205 atep3ppriopidraém. stép B26sdf m@lreidlentifier 215 operates to identify a
5 first set of word groups from stored sentences relatjn %o articul ar

. . ! ap
data set. The fiF&ureet 1§ adiRw rdizgrama§hapingy MY apti ahr Praf ¥redePOCerYng

criteria tQiddfieoSitigtshéisteh 3wors myeers, for inclusion in the first set. A
sub-set identifier 220 operates to rdentify a sub-set of word (&yroups froma

first set using dmg RIppEBpPVent®nsis|liketv tmbe aftrariieulamypdus inthenteldicdedata f i er
210, first i i sub- i.dent, i p. Ny

conj uncti orrl1§ ﬁatgﬁq%%eaﬁ?g%‘g?gq’gloﬁoﬁ?s er @Baﬁkgﬁaghgm ghgwga g?\%%gerﬁdﬁ\dﬁeﬁ'ée |

wi t hi n %5 papoli sithas réad aostie exirdm lsparetots o dqts setd, and stabtseaswar k8B0 i s

: has rdada 3 lenaiers ped R0
Mput “and e menanenl o She B Fiehlidh. 88, lt: kbEredhorlly Be. 7.

i nput . The Wbt Wadiroida?s harageprint ool audls udd rdactiment sumredrisernapmfiiog d
groups of the 15 received sub-set fromthose of the relcei vgd fi rs% sﬁg to
result in 4984t SBATCRA{NINEHENI PEPAGHVE HABMBRALAMENS 1PYG 545852 R APRERt
of the presgptrefdty@id oveay be applied to tools for the managenent of data
sets containing text information, where this managenent relies at |least in
part on2@ord sequBrRfEsParkigylapaeriicatian e the AFESEAE VEALSN MAYSEEICt JEYasd iher e

t hese word f'gﬁgl{pﬁg%@t@mhﬁg{ 1t B S ihG Bw & cBANINSENEvordY Bnd QEHERNGESallkAAL

occur nore than once. Such selection Criteria may be denonstrated by way of
the fol | owi Hewesedysiverdd nfromi theedataseg, Conipinctive [aad ey w/alug wrrdsscar) oBpnp,

?’e etc. ar emH?SS'cet 8u6r%3fe‘§st%”ihe"\%9r%nﬂ%torfi Ste%'\stg]?fsﬁ'\rlagést.er@ REiRGgUped to
present sentences. € present exanple uses the tollowng “sentenCes”,
i dentified sarjlmictivatena lpecedlve dvaldd, atheet subtleties may be retained. This improves
25 the quality of extracted key terms and phrases in comparison with prior art
systems, both from a user’s perception of the key terms themselves and in relation
to improvements in the operation of other data management tools using such key

terms as input.

Typically, automatically extracted key terms may be used in two main
30 ways. They may be used by a data management tool, or they may be presented
directly to a user. Data management tools are often less concerned with the
quality of presentation of key terms. Data management tools may accept key

terms including words in a word-stemmed state, or words having dubious

capitalisation, with little effect on the tools’ output.



~ ABCDEF- 1 PQBCDE-2 BEFCDP-3 30 CDEBEF-4 Fromthese sentences, a first set of
.word gr oyps may be selected according to the criterion that they-,owrmgore
than once in the above data set (a 1'7 1CY 2002 WD 99127469 '

© PCT/ GB98WOMR84690 nore detail ed description of this procesCrGBIsictss

| npl ementation will be presented below): B C D E (occurs twice, in
sentences 1 & 2) 5 B E F (occurs twice, yn sentences 3 & 4) CD E (occurs
three tines, in sentences 1, 2 & 4) C D (occurs four tinmes, in sentences 1

(2 3&4) EF rs three times, jn, sentences 1l 4) P (pccurs
twice, in sent en(&ggvce °e ‘ggeﬁﬁewtén?fteh#os b%&r?set”ﬁeec’s%??tgwg%ﬁ N ?%‘f E‘Em?'ﬁay be
sel ect ed fwoth hipe dresesitatiet valbe \uee asquiradi. NPot Oxdnitle @A theCloiglieten, §diat a
word group does not forma substring of a |onger word %roup in the first
set: 15 BCHE e BIRITALPatiqRy CaN iMRRcE hga iy Phife Peiseiveggualitynef apol'sy, o
not incl udedipas. 2(PHeedest QARh HyS HaveD@pFaETEd ahl 1 ictUReht I vites vafiodd1e
| arger terns 'BCDE or 'BEF' . However, if for exarrgole that |arger term
' BCDE' ohl §eRjtdigptiens ane avord rndingrareviiafedably avell toraatigdi eliey dprmps may
consequencerrabiend WRitel F9RuMHRE SR PHHMO@QW& drs grf@hidd o 1R et
contains the followng terns in the folTow ng sequence: 25 ... Jasper agent
Jabpef higher valueggdhe user. ... Jasper agent ... 30 ... Jasper

g%??éng 0-3-4-68‘] a%t@%rring “to 'Figue}gerf':[ a " schemiatic’ re\a/g;)egeg(tgt?odhfsgofljanwﬁx orZrQaAT?on
management and retrieval tool set is provided, the main components of which
10 reside on a file server 130. The tool set comprises a key term extractor component
100, a JASPER agent 105, a page store 110, a profile store 115, a text
summariser 120, a network interface 122 and a low value word and abbrevi-ations
database 125.
The file server 130 communicates with a network 145 via the network
15 interface 122, The network 145 may for example be a private corporate network,
for example one using Internet protocols, a public switched telephone network
(PSTN) or a public data network. The network 145 may include a router 148
providing a gateway access to the Internet 160. Users of the information
management tools residing on the server 130 may gain access over the network
20 145 using an appropriate Internet viewer 135, such as a conventional Internet
browser product running on a personal computer, linked to the network 145, with
user interfaces 140 provided by the personal computers themselves or by work
stations.
information management tools incorporated within the server 130 may
25 gain access to the Internet 160 via the network 145, its router 148 and an Internet
router 150. Internet service provider servers 155 may be accessed over the
Internet 160 via appropriate routers 165 as required.
An information management and retrieval tool set might use the above
components of Figure 1 to enable an operator of a user interface 140 to locate
30 information via the Internet 160.
For example, the JASPER agent 105 may have accessed a user profiles,
stored in the profile store 115, in order to perform an overnight search for
documents, accessible over the Internet 160, of potential interest to users. The

JASPER agent 105 stores information about retrieved documents in the page store



11 then ' Jasper agent' will be a key term(as long as it is not- subsumed
~into a longer termsuch as '"tool set including a Jasper agent' j BuMAY 2002
nei t her ‘wimegpemés nor -' agent' singly will be key termns, regacgbassonks
however many tinmes they occur. This avoids presenting all three as key
terns, relying on the assunption that by 5 just presenting 'Jasper agent',
all or nost of the information is retained. In addition, by taking into
account th(f ére uencies with which its conponent parts occur in the data
set, a repf &8enbsiNove RASIGHRT HIErfSoPrafie rewieued Jepane arofite staif hid, the

CO”pUt ed. FREPEAAFRhE105 nay ReRGIccBHCHe pdyeGiib | 6 LRGUSIdave k@VQerrﬁQﬁp
with a simlar frequency to 'Jasper agent', but the term 10 "Jasper as a .

hi gher fretifensy,s pradile wi@ een?ﬂmwrttenmrmgae@@pldag“eme pegrustProel i T ed
agai nst ot P?& %ﬁye;t‘?éﬁﬁr 960 oh%hgﬁa%eﬁ? m)eﬂtl&?ﬁ%%?ﬁ% le%f bétlﬂ' %%1 ration

preferred e Iments, the infor manage may as e user to .
act in respbneens dfokayset ar mseppesiiias exhd irorexeoeanm ekdyo texmp‘torﬁrrertﬁpw

oy 15t er ARCUREE & BB ARYD 8 ORI Age0BSe 6 Sl el iR R | oue

a user to geEPBR ideat r1qaebsmalenwda‘mbm RgterbdRr Mg BELMEILES &rﬁteehanonat
Preferred enbodi mnents may al sg use full stops and ot her punctuation marks

to break wBR®NLAERAkGRtES ”“"l"meé Pﬁ@l%@%’@ﬁ?ﬂ?zt he I'ength of the potential key

terms. 20 Enbodi rpBtigeyTRarn mak@pepMt 16(9”&19$rbé3raht Qédn\?’e fteb1 dreebh@RuRfsior d
groups for the first set of the sub-set or both. Preferably, word groups

may be Wbl BEENEarhR90¢Ry dawnlasdad feeroran rletremem@ermﬁ \wapvidenwrfde . servaswd §2d ue
wor ds” i nchHg%gqem%aeezs? Qg%gaagnteﬁen 8995 FHAUE KE)TURA WO A% SUSR R arth idey,

are, it, rning now e exanpl e above an

repr esentl tee | JVERER tagerwondﬁ ashérewerrtteaspotedsirgy etdrhrensewiestbes fmstyer
becone: abCdEF-1 PC@C&E—%?E EFCde-3 CJEbEF-4 From t hese semi ences,

terns havi AG"Hd SPaddi A 8™ PRITNF AR orBarvaMARaBmEa: ard woueve! teo! Fetl\/l&‘Y
2002 WO 99tegspbB0ta BeWn(d2284 p3¢68 12 C d E sentences 1 and 2 E F sentences

1, 3 and_ 4 P sentences 2 and 3 5 Note howthe 'b' is lost fromthe front of
the tert® "bCdE", Adtrnativaly. fthe ket (eFmagxtraptor %O%ﬂ‘ﬁ\( QienefﬂledAe\ccSM%g? RER

terns such,gsn P6SaAb3MAs QUrtnE?arrlsmﬁWéoF 56 n‘é%ﬁbh'éi.' £a %Berberr@nséﬂéh%a 99 and
| ow val ue words may now be |isted as key terns. It is preferable that

whol e sent §trrege oy therpage|steieetl s key ter ns. However where a sentence

occurs twice in %%ﬂb?rl Sl tﬂamegtzgermmﬁg&%f IRy é@fawwda%awseaae}r%%gayaeogfm

unl ess sentence spli and K echnlques are
Ref erri ng teatrecgirom |Bke\atérhmwpchfa@bb,nmldqumdeeewbédper@twhomun preferred 15
sequenc:?%of step t o, be i npl enen

st eps listed B’QI B VT A% 8rS'%t‘ﬁr@ﬁ?ﬁ&f’%ﬁgf?pﬁﬁ%(ﬁérg%tagéﬂq%g%ntSaﬂé%e300
i nput t exétriedd DbEPas3®headiFRl sdmibe 6Rk pamfiuldridoRus@ht 66CESe by users at
a later date.
Alternatively, the key terms may be passed on to a profile tool (within the
JASPER agent 105) which may use these key terms to update either or both of a
25 user’s profile or a particular document term matrix. (For further information on the
profile tool or on document term matrices, reference may be made to international
patent application number PCT GB96/00132).
The key terms {and possibly some associated processing results from the
key term extractor 100) may be passed on to the summarising tool 120, which
30 may include some of all of them in a generated summary.
Referring to Figure 2, a diagram is presented showing the principal
functional blocks in a preferred embodiment of a key term extractor apparatus
100. Each of the functional blocks may implement an appropriate portion of the

processing, to be described in detail below. In overview, an input 200 receives



STEP 310 : split each sentence into word groups of one or nore V\ﬁ\o/l%Y EEP
. 315 . take each word group and renove any |leading or trailing lo u
"ternms. 25 STEP 320 : store in order of the longest word group first down to
t he shor WEs9/2i#49d group and then stem each word and i gnor ePCHSBI{ /&M Ng
is the known technique conprising renoval of prefixes and suffixes). Retain
an associ ati on between each stemmed wordgand its renoved prefixes and
suffixes to enable restoration of the 30 original word if required | ater.
STEP 325 : gLV, : Lnigial . wel It eqguency of
ccourence 1h e il b oh of ekt dloBydEis dhckiis <5 o e L

i gnor e worstogn@igpsh dada selrie mdétar spealOd) A 3&nt&idePideBifier pt@pagaties worad

groups upwards; .starting.with terms of.length 1 (i.e. ane rd onl and
Sorkt ng R oRpreh DR el Glele Rt 6 PhiteRet sadie 3Fe PR EeCanttu i o
wor d gr oupthel deta ease 208 asedipphdpriite t A SrsBedlidghtifipr DYS tdperares gbtidditify e
candi dagrse %Nord -1 %@MAY 0& WD 99/27469 ' PCT/ GB98/ 03468 13 group and
remove Phel'Shath ahrerhgrrrs TERTp Steiep sentances re'Abne Ap aiRPat v Islatate gebuiie s a

sub-stung @Glst det GRIIVRE pAYPanySIERoBARe: sdidtdfdh Efdtiang t}ﬁ@rﬁleﬁﬁfaﬂpéf

| onger than a pre-selected (i.e. configurable) 5 maximum allowable |ength
remai n. | fWOIRISreWfgder stusiagy upke diost sawi A, subdertt Hes®figo2 80 eranpiestt® a
"to-be-splibnsid Stey e t f f u .h. t he
o bo. apl PPN & muofeE diRER ool BY R ASY, Ab it By $BEpRER Plectrt o

i s sati sfienteriar Thatsehtdrige identifiann2 V@ r irsgrset iddneifigt 2 18eard asesetniaehtifiéther .
10 STEF%03433 scalte the wei ght of. each word grou bézgi vi di n@l it b% t he
nunber 'Sf Y P8 E e ShCAMECHURRY WP t2 (IRRTRAGR dCYF BER L2 ntD SFaT LIRS al ed
wei ght  or delentifiddERith® a panigllyr 8att satodye searnelids teheiredineubnbcdee\p30er ms
obtained fromthese word gro_u;)s, tfypi cally sele tr{kg% ﬁn appropriate nunber
of word grSWRSE@NerE P RSRYE RAFPRptiThem 1he firetaged dfeeicg Kt © e 340PUt &iFer e
the word ggoggiespbRding BE0-BELCIRIMN Cthel QuB-sHBGHendTRP DG ¥ORA “Or YRR, bagk to
the 'real world . In step 320, the potential word groups were stenmed and
case i nf or AeRtrasIOdi2SOampydreniororder “subtmgsionhetonplieigatpyeibgreups of the
conceptyyal {éé'ef%/% 's%%ls%?tfm%ﬁ&hoosfe ozfoth‘éDrEQei%@‘f’iPsﬁ Q040 QNG AEULL At ey terms,
representative form The I nverse napping restores capitallsati ong ‘and-wor d
endi ngs. Nai be outpustbypthd3tpan2i3®lat e word groups are elimnated fromthe
list at the first instance qf being identified as sub-stri f.a |.onger
word 25 group. | ”Tbgé%%"étf Hetheo P %88@5‘(9@“8&“’3%@% saPPp%gt%Intgo@hgor\Agv to
the top of ndhegémeht andddte deds cdasdningetasei ighdrimagonf vdaed thar chagegerpemn

whi ch the candidate termis a sub-string. This pr ocessh na&%%r,ef er ablg be
used as an'&ief &tded 'ﬂé’éﬁ%o%ﬁv%i%feﬂﬁe%ﬂ@t 06§51t BY°Hfs 1A e%")aldtat%l gs not
alter tIe gH§ GHBRe RhedeRolLEdRIchB8EABALADT 0038kriALY B iah{iBrhB I\AbldSsedabREdd Ng
to Figure 3 and to Figure 4, selected steps in the above algorithmw || now
be descri b#trticcHr mofretbarcengep SwchmetdcsignAriteriaamay eudamensti@ied By ayodin i n
Fi gure 4: ; , t Lt - e d Seibh@ not
to split oﬁ;?ea (ﬁlr%g’\}ﬁgtg f‘%’ﬁggr ?ﬂ@q%%g%@bl}éé&g Bﬁél Iggéﬁgbgggpiié '%yﬁb% el}ts:égﬁpor

t his purposedd to represent words, strings of these letters being used to represent

sentences. The present example uses the following “sentences”, identified within

25 areceived data set: 4
ABCDEF-1
PQBCDE-2
BEFCDP-3

30 CDEBEF-4

From these sentences, a first set of word groups may be selected

according to the criterion that they occur more than once in the above data set (a



** 1, 7 MAY 2002 WO 99/ 27469 - PCT/ GB98/ 03468 14 Fol | owi ng recer1ﬁ>‘;I at step
..300, the input text is split into the follow ng sentences (400%: iMAY; 200

whol enmealwgnwgafgand batter. 5 T_t uses salted butter. Salt
good. 3read and butter is mainly bread. step 310: identifyﬁ&gw%@%ﬁgs -

Stage 1 processing 410) under the contragl of Key 10 Term Engi ne 470
preferably inplenented as a functional c onent of the key term extractor
100, begins by identifying word groups of one or nore words fromthe

sent ences migatdetaited desctiptéor npthis teaxtes4Chd iBefroplereneativnngjl! bh@rmmnded
groups (42§ 1ovRY be identified as follows: 15 bread and butter is :vainly
bread whol ﬁeg‘f bread and butte. butter is nainly bread bread and butter
whol enreal bread 20 salted butter bread whol eneal butter salted 25 (The
mechani smfor id néiﬁpp ng vvord roups is further discussed below. ) step
320: stemming an tal i'8SRYTBAVICER [T RBRIGACETO! & éhuired by the present

exanpl e,5 St age 1 gog pcessi Ngcdkd vWRE, il ¥ohRcad @ngig)g to renmove 30 prefixes '
and suffixes fromwords in a word group so as to reduce each word to a

neutral representaPifve for(ﬁﬁ:CLFt)Fhfeﬁérm*P% in sertentesy 1wl &) reduce the phrases
"surfi ng the net'gp"surf t gch Our es SHERtdn Egs het’ '3t ne representative
phrase "surf the net Pre era Y, re |xes and suffixes are stored in
associ ation withEhe neut r(a¢CLfrs)|thmesalrt1¢nsa.tm senteaped e, 3R Aeconstructed at
step 350. Stage JFJ proceSS| ? al so mvo%)\ég apitalisation - the
process of identifying thoS ‘ﬁéc A EeTERFS 8& nwith a capital letter
( , ~I M® 99127469 (such as a person's nane) and those words that do not,
for exanple Word%ﬁat he start, of a sentence. Mdst acronyns contain

capital's as do ot Bosdving fARYINg dentteims rrgawrroéeemfidéomhf@e tirsbget

capi t al i satzhgQe lckOMidNIMHOs BB &REALEThtNa tv{?ér@ $rouPp dks SIRProRR0a sub-
Typically, capitalisation information is stored in association with the

parti cul ar skrdoka lenger word gesprbe thetfiresasd by step 350. 15 5 10 step 325:
stage 1 processing 410 may also assign initial weights to the identified

word groups to conplete the stage 1 output 420 as foll ows:
15 BCDE

BEF
P

However, note that sub-strings ‘CD’ ‘CDE’ and ‘EF’ are not included as
20 key terms. This is because all are sub-strings of the larger terms ‘BCDE’ or ‘BEF’.
However, if for example that larger term ‘BCDE’ only occurred once, then '‘CDE’
would feature as a key term.
A consequence of the two stage process outlined above is that if a data
set contains the following terms in the following sequence:
25 /
.. Jasper agent ...
.. Jasper ...
.. agent ...
.. Jasper agent ...
30 ... Jasper ...
.. agent ...
.. Jasper ...

.. agent ...



15 20 1 ? MAY 2002 PCT/ G B98/ 03468 1 bread and butter is mainly E{fqﬂviznz
. whol emeat bread and butter 1 bu".er is mai::|l y orea,: 2 bread and butter 1
whol eneal. bread 2 salted butter 2 bread 1 whol eneal 4 butter 2 salted Stage
'2 proces¥PAg?#8®, under the control of key term engi ne 47@®CT/GBASIPA4ES,

word groups of weight 1 fromthe stage 1 output 420 to | eave the foll ow ng
set of word groups as stage 2 output 440: 25 30 2 bread and butter 2 salted
butter 2 bread i 9 butter 2 salted step 330: stage 3 processing 450, also

under the contredenoflakeyt dRhinN RNObAE Kb(Orermr QPRI 86 itWer fht HURYRS eHPRNEY dsS,
renovi ng sub-strlgg terms, resulting in the output 460 of key terns as

fol | ows: 3502995 8%y SR 2ptack sl thelugingp Jasperfaasmt’) bpehaneishe 'dasnasdnbut t er
(ori gi nal et 2sihbQMiSEE key Lrdgs Vhr many ik 2002, 0
991 27469 ~a%_ﬁ°>ctT/‘°§'3|3 3 b5ags 5L A8, fhcefdifs BihoBlevk many e X P000) ¢
not i ncr edbisdavpjds Reeseating all 4hrefer agrkeptetres,' felyingioe theeagsueseioh thedt Hnd

di ct at ' g e onky. prona e. as.far as.the two-word term
"salted b ‘{;?%ﬁsfg}{géfo“lraes%?fyéfeg“di%gcoerlrrﬁd%% Cﬁ%é? 'r#ﬁgngﬁ'%ﬁerefﬂp?ﬁg' butter' is
di scarded at thén faddittorh byistakimee iofo idccbeitnghé deagidncess asitm amhcrstitd ng of

a longer word group. step 335; pqgssible splitting of |ong word groups.
Al t hough ﬁ8?’pﬁg%?}e€arﬁﬁ °f:§‘i’rs'”e§p§n§?té, set r?oF s r%m%ﬁwggf%u%ﬂ B0 h
woul d be ajfaged dgedt’ GoahorudS. cdAWRYE! , Fdrn ekBMpRY, €Nt a s Milgent’i fockhB
raxi mim a(i:n%ree%tugr?tllye, and ‘agent’ with a similar frequency to ‘Jasper agent’, but the term
10 ‘Jasper’ has a higher frequency, then the compound term ‘Jasper agent’ could be
weighted against other key terms of the data set in recognition of this.

in preferred embodiments, the information management tool may as'k the
user to act in response to key terms presented, for example to accept or reject
them, and an interface may offer the facility to select partial elements of key

15 terms. Such a tool may be a profiling tool, for example, that allows a user to refine
their personal profile by altering terms entered.

Preferred embodiments may also use full stops and other punctuation
marks to break word sequences. This helps limit the length of the potential key
terms.

20 Embodiments may implement further criteria for selection of word
groups for the first set of the sub-set or both. Preferably, word groups may
be selected having no leading or trailing low-value words. “Low-vaiue
words” include conjunctions, adverbs, and some common words such as:
they, are, it, has, of, in, etc.

25 Returning now to the example above and representing low value

words as lower case letters, the sentences may become:

abCdEF-1
PQbCdE-2
30 bEFCdP-3
CdEbEF-4

From these sentences, key terms having no leading or trailing low value

words are now:



10 'word group length was set to 2 then it woul d be necessary to rie&urn to
Step 310 in order to split "bread and butter”. For the exanple .oft iWréM)
descri be word splitting will be . denponstrated by the further steps.
in Tabl eq‘lléggd?g? | ows, beginning with Stage 3 processing 436T/4%883468¢
3Stage 4 (step 3101 Repeat Stage 3Repeat Stage 4Stage 5(propagate terns(term
splitting 1, split/propagate ternslno cﬁgnge: ternms of (step
3401lupwar ds/ bread and butter | upwards)nmaxi mum | ength or/Scale terns

byl essJtheir length/9 bread ar:a butter9 bread~ 8 salted butter6 salted
butte-4 salted bet Er8 salted butter4 butter4 bread4 bread4 breadl 6 salted
butter Table 1 Apf{ ferred®NEORBY 1135 €plitting | ong word groups is to find
a word towards the centresghtehbés 97 Qundidat is unlikely to be contained

Wi thin sub 20 string of a longer term A preferred strategy would be first
to ook for word8 with a @PRjefAes 2@ dndture: for exanple "but' and 'or’

bef ore apnsi dering conjunctive terns such as 'and' or 'of'. However, where
there are no disjunctive terns and only conjunctive ternms in the word

group, it is poshtd Bowotheddptis st dngmaine feorpSobthensem 4 Cdfig bvortdagtieup

and splittj f.th group,at _a.conjunctive word, For e | e, |eaving
t he conj un!:r{e‘?r\')gl vé)r'g élpﬁr"g?‘g?:% nﬁ?c%ﬁfvﬁ)\f'n PO SEUN LY gﬁEﬁC{] aBE%TﬁéerV\o?rﬁﬁa
group by oremarintubingastter, comjundtiotls smasRw Valeywb@lswhsay Rohebalistied Gast ke,

| onger word group. 17 bl AY 20(12 ' WD 99127469 ' PCT/ GB98/ 03468 17 step
340 : irevi¥ Shg to the "non-split" word groups above, i.e. word groups

with a r@axi mum | gned hreferdble WaE QHRUPSsemBOndRS 8FAIRA Byebihgbrkden@ths, 1. €.
t he nunber of words in the word group. This would give the results: 5 1.33

bread and HOMeNET (Wherievs ertange PecurD twider BGR IHlAte et Bred Ry \Fothetyod may
S i h j : i ) : . 33
orting these faf B8 e\ SGaANeTh VS 9%4&239%9&&{%% alngiqheisgrﬁwaﬂr;@ggﬁg&ﬁnﬁéue]s

bread and butter This step is Inc ecaus been ough
observat i opra gngl®yethance the reliability of key terns produced. It is
bel i eved that no | .sat i operates to .conpensate for. the additional

wei ghti ngs that ch)ﬁeé'grr‘g b%?g]ﬁ%urﬁa:éf Peﬁ% v%'.agr‘%ﬁ? & ES epgerﬁ g% S|y Beprﬁpeéfeéjrred
as Sonel15 butquente alfIstépngebe implamentad 6Qnrhaikey e extac it 1. EthesBfstepgat i on
about the subliec% mat t er ofﬁg data set than short terns. And) vice versa,
sonme, but ABY"SERY DER¥: WIthJIHRBEREOMMANAY PIEEY ORF @ kent rat ed i nf or mati on
about the subject matter of a data set than sonme long terns. step 345:
limting the nugipgﬁg,daf:inmqeqt_groups presented as key terns. For this step it
is preferable to have a set of strategies that produce a limted 25 nunber
of key terns for a wi de range of docunients. The follow ng strategi es may
be used2@i ngul asT§P 305 : kit thewjatcehiblosattéroes.  Di spl ay consecutive terns until
the conbined total weight of the presented terns rises to a configurable

fraction of the i.ned total 30 . weights of_ all k s. The formul a
mi ght be for ingt?gér:%eo:' RS %eﬁ‘é‘ﬁe\/'v”ew?b“%?g’°‘é"s_°‘°~”eé’f i"g’\%e\é% its / 1.5

STEP 315 : take each word group and remove any leading or trailing low-value terms.
25

STEP 320 : store in order of the longest word group first down to the shortest word

group and then stem each word and ignore case (stemming is the known technique

comprising removal of prefixes and suffixes). Retain an association between each

stemmed word and its removed prefixes and suffixes to enable restoration of the

30 original word if required later.

STEP 325 : give each word group an initial weight equal to its frequency of occurrence
in the input text and ignore all word groups of weight 1 (i.e. ignore word groups that are
not repeated).

35
STEP 330 : propagate word groups upwards: starting with terms of length 1 (i.e. one
word only) and working upwards, find the next shortest term that contains the candidate

word group. Increase the weight of this word group by the weight of the candidate word



. Wth the follow ng scores) for exanple: 43321 1 1 ~1 ? ~ :MNAY. 20£MD
. 99127469 - PCT/ GB98/ 0346R 18 only the first three terns would be & ym

* The denominator 1.5 for the second termin the fornula has been found to
"produce WML Ul t S: O her val ues greater than one coul dPEE/QRI®EIL6S

Di splay consecutive terns until the ratio of adjacent termweights falls

bel ow a configurable value. The term n&8ion forrmula m ght be for instance:
weightli + 1) <= weight(i) / 2 Wth the follow ng scores) for exanple: 10
4331 1 1 1 onlgoublard fembtthd dah@@atd REriGrouR e edl @ntil h& RdndR8word BRugiENOM nat or 2

for the secon LML ] r a has been found to produce good results.
D spl ay conse%u%’?\%tgmigraqr?gbez%@lgm;d%e ratio of termweight to initial term15

wei ght falls below a configurable value. The termi nation forrmula m ght be
for instance: SWEP@AS ( Checkthat mwewv@d blodps)lodgendN & preisbiectddal.¢. @uifig@atseg or es) for

exanpl g: 43311 1.Lind0h MO 2bielidhGntrbrhaid. #E\Ecﬁ%ngé?rm Ldo Anafll SR ANed Limit
t he di spl ay ownsecutl.v% t@_r,ms al | owed Dy the above rules to a

confi gurabi e nE HEHRS OFUPPERUE AYhi G S PRRA R EIRDRYC 2P9Ve REWRYSRHRF B i ncl ude a
conpl et e bl ocKtoede-seiitjlish! terats yphitthe~copditips at T etaw afl thiestdp s adisizdem uBthe ound t o be
useful, as it Mdxlrumdvordrél® 1ehgh @¥crdREs TR 1dr@E,, @ data set. Wth the follow ng
scores, for exanple: 108766555544 the first nine ternms woul d be displ ayed
30 Treat single-word terns specially) aborting the display of consecutive
terms When a sTTRGIREQ 1367!81the WRight PEeaghhvest Browr Rydiiviging 8 Py Hif PePhenoleids It gur abl e
posi ti on. The osakineard sbrathe Bee prolimlimelddeceabey staied wdight ériert he f ol | owi ng 17T
MAY 2002 WD 991 27469 ~ PCT/ GB98/ 03468 19 exanple, the plural nunbers

represent the nTu eg. of words in,an%/ term The ternms are ranked according
to weight. WtHSHE FBPY SRiFiesY Sbint thepumbengd Ky tems eanefsipm these word
groups, typically selecting an appropriate number of word groups from those having the *
15 greatest weight.

STEP 350 : where the word groups are to be presented to a user, map the word groups
back to the ‘real world'. In step 320, the potential word groups were stemmed and case
information discarded in order to map the widest possible conceptually-equivalent set of

20 word groups onto one neutral representative form. The inverse mapping restores
capitalisations and word endings.

Note: in step 330 candidate word groups are eliminated from the list

at the first instance of being identified as a sub-string of a longer word

25 group. It is possible to propagate each sub-string all the way to the top of
the list and to increase the weighting of each word group in which the
candidate term is a sub-string. This process may preferably be used as an

alternate means of weighting the key terms., However, it does not alter the

outcome of the terms retained. /
30
Algorithm Details
Referring to Figure 3 and to Figure 4, selected steps in the above
algorithm will now be described with reference to a particular example using text
as shown in Figure 4:
35

step 305: sentence splitting at full stops - care is taken not to split on

abbreviations (the abbreviations database 125 may be used for this purpose).



5 only the first 4 terns would be displayed, regardless of thei,r %hﬁgtm
~Display a mnimum nunber of terns regardl ess of the above restri c!'ti ) t
exceedi ngyd fyrgeunber. i f necessary to include a conplete bl,gﬂaég% 8

equal -wei ght terns. The value 2 has been found to 10 be usetul. 18+t he
foll owi ng scores, for exanple: 52221 1 t4he first four terns would be

di spl ayed. step 350: mapping terns back% o their ori ginal form- this
follows on from 15 step 320 and is the process of placing words in a word
stemred steltawing raFeint af seered0Baphe idnws aekois srlitkinionthe tollbwimmsenteatesan be
present ed dg,an operator. Consider, for exanple, a docunent containing the
phr ases: %urf)i ng the net (at the start of a sentence) 20 surf the net surfs
the nets Stenmm ng and disregarding of letter case at step 320 w ||
typically have causedlnesgnlahilg, | TBR, ENLG: 0 surf the net Providing

t hat agoappropri ate record was retarned of renoved prefixes or suffixes)
step 350 nmay nap theétstEimEat i Be&Fack to a single, representative phrase
for display, involviSagteesokvémgscasel.30 di fferences and choosi ng which
word endings to appleyeadieng, b@ tsensd RlagnCh@icegs. My be: surfing the net
1~7~~MAY 2002 WD 991 27469 ~ PCT/ (GB98/ 03468 20 In the general case, this may
be achieved in two steps: case resolution and prefixlsuffix reconstruction.
case resokithi DI0: iHEnFONROR grolPyersegdea procedspifs 1 @dudtitl /RS cbRGEIEf Bey@N
upper 5 case first letter of a sentence. in that situation, case

i nf or it | HA FrOBIs AL @ Terably immeraentedl a8 fuRstioraltcaspraneat dridheakeyy has
sone capi i i 108ULELX e G - (oYak t

enpi ri cal F%Hﬁ’?gﬁ?%égéf EFbeﬁés r}ragglggiﬂfggﬁ %Ngfjlj g%ﬁgiorfgneaorl ring,{e vrrvws(i)ild%femr?‘ade of
all the et sepgendesaidgarified in tre inpud textad O@.cBefiord atenimaingetive wWidnd groups

i nformati I ve been stored at step 320. If nore fhan one
endi ng exf&@%\ﬁég%ﬁq‘g@eﬁi%ﬁg O\fvg' Table 2 as follows, nay be applied in
sequence until a match is found: 15 endings presentending to use-ing &
-ation® -ing-y & -i @seydiapg butter is mainly bread

~-ion-ation-anon-i N@mbNgrd@NLzdBNLAd FASeLONS-1 NYS- Ngs- ment s- ment s-ante-ante
, -ence-encebare word & -share ,\A@rdbare word 8 -edbare wordbare word &
~a-a-ant & -ante-ante-eft 8 TeHCE-RiE& nt & -nce-nce Table 2 ' - as long
as neither bare wor®rAdf ang Petysresent If no match is found, the | ongest
form (or one of thewhongestl bosaws) of the word may be taken.

20 salted butter
bread
wholemeal
butter
salted

25

{The mechanism for identifying word groups is further discussed below.)
step 320: stemming and capitalisation - ajthough not required by the
present example, Stage 1 processing 410 may involve stemming to remove
30 prefixes and suffixes from words in a word group so as to reduce each
word to a neutral representative form. For example, stemming would
reduce the phrases “surfing the net”, “surf the net” and “surfs the net” to
one representative phrase “surf the net”. Preferably, prefixes and suffixes
are stored in association with the neutral form so that it can be
35 reconstructed at step 350.
Stage 1 processing 410 may also involve capitalisation - the

process of identifying those words that need to begin with a capital letter



,_r. ' WD 99127469 21 1 | MAY 20Q2 PCT/ B98/ 03468 The preferred key term
.extractijon process outlined in the flow diagramof Figure 3 will17oWAhe002
*descri bed and denonstrated in nore detail using the abstract exanple from
‘above) | WOMWITH6d etters represent words. Preferred i npl enerdaGeosics46d key
steps within the process of Figure 3 will be described in detail, using the
5 abstract exanple to denonstrate the efffisects of applying those steps.
Referring to Figure 3, step 305 may be inplenented without difficulty using
a known te no| chnl el j f e | r nce to the
abbrevi at i %ﬁgﬁﬁtggg%gh%zg}gﬂ% tﬂjsﬁ‘r?agg'péfﬁaﬁp %t %ﬁggqgrn%%ﬁ%lte S&? {C%n as

requi red. Fhehowstyutoff 2 senshep. 3Vmst actdre/my eserin depitatstasadd @nhgr ovi des
the foll ow 10 identified sentences) as used above: ab F PQbCJE bEFCAP
18- cagper. pRped st RESodr bl Tosh “arte et BetArratets w iy olate S8 | ongth,
for sinplitdtye grsentelhmd ek Firgtirsy Jtapdashe spRalyC dapRbBIRPBIAtI ons to
be described bel ow are designed to operate in the general case, .in which
sent ences PRYTMPREIQSY IS%FOFdf incFsapEiatianyyit therparticpias tvasdoethgs it @ay C d E F
woul d be splirkiriel¥d $ E‘sQ%@éQo into the follow ng word groups:
abCdEFbCJEFCJEF dEF EF F25 abCdEbCJECJE dE~ EabCdbCdCd dabCbCCabb a 30
Organising these in order of decreasing |ength of word group gives the

abGIE bOJERBniABh " | iRk 108 CHE Fe- oot R diel e’ 0 €
20 F Ref er idemgjfiad dvdrdanalpsytot aoniplgty rebstage fil camputi 4210 asnfolwar:ovi ded t o show

a prefefged algorithmfor splitting identified sentences into word groups)

| mpl ementing step 31q g, f 4 ¢.3c.TS RENLSNERSP! T ting al gorithm

1 whelemeal bread and butter
1 butter is mairly oread
bread and butter

15 wholemeal bread
salted butter
bread

wholemeal
butter

salted

N b= NN

20

Stage 2 processing 430, under the control of key term engine 470,
removes all word groups of weight 1 from the stage 1 output 420 to leave

the following set of word groups as stage 2 output 440:

25
2 bread and butter
2 salted butter
2 bread /
4 butter
30 2 salted

step 330: stage 3 processing 450, also under the control of key term
engine 470, propagates word groups upwards, removing sub-string terms,
resulting in the output 460 of key terms as follows:
35
4 bread and butter (original 2+ 2 from ‘bread’)

8 salted butter (original 2+ 2 from ‘salted’ and 4 from ‘butter’)



25 array of word groups simlar to those above, each word group bei n\'g

.contained within an elenent of an array variable "WF S, k,i]", v‘vﬂe?ifMA.QWZi S
*‘a nunber identifying a sentence) "k" represents a word position within the
sentenceWO #27¢% ch the word group begins and "i" is the | PagidBebid4she word
group. In the above exanple, for sentence 1 "abCdEF', S =1 and W§ 1,1,1 ]
=a', W 1,1 (2] ='ab') 30 W 1,2,1 ] b, W 1,2,2] ="bc' and W

1,2,3] ="bCd'. The algorithmof Figure 5 also uses a function "W5(S,i)" to

return the i " d ‘ n e.l in. anpl e)
WS(1,1) = a aﬁﬁ{w%?i?”ﬁﬁ*ﬁw b%%,%@‘%’z%ﬁé‘@%@%%@ 5oz

PCT/ GB98/ 08468 ‘4 niftoimal ‘bytterat siBceptHe0Oreseat methededittayés tthet wbntdedr oup arr ay
is set to & Ordtgnl n ndroaasgtrét ence qount eg S.is ini iarl i s,edlttcg zero, It is
assumed t ha 8N PIRPPE i Resi'Bhed 8 ALCNISHAT'E t AR T ArYELE expect ed

i nput textbeféte StiepisRbded he. GRNSiOGREtEOUMLRIerSisi Sistardeanmntredsirgtni tial |y
to select the 5 first sentence identified from Step 305 of Figure 3, and
the word pBsiEPFHAT ERFRLIeRtTied phASURrSteRY of 3 19°9%5. Wod 35PEB- 510) t he
sentence Sis input. At Step 515, the word position counter is increnmented,
initially to point to the first word of sentence S, and the word group

| engt h "i "steB 33§ trogbibleetplitng ef dongrmecrdiardurg. ofdtioeatret needed inncr ement ed
at Step 52tq)1isa@>gz{mﬁ'é L %Pm?fzﬁx’ax%&%%w gro%h%ﬁ? t'hsw§9|9364 ued i ¥4 ng 10 the
previ ously cons Fict &d word group of "I'engt |-q_, starting at word position
k of sentefoeor8y. (ABNVSyEr, Ch the mresemeexdroplbe inthd nfaximain avedptesleof S and

k), to ich is appgnded the next_.follaw n rd in the sentence, occurring
2t " wor d8hotPrd St ERREY Wed sl iieon Bomh Tqud s rfhet e Far BP0 0y d

posi tion istepEMtianeeerSo sPlit Sbrepd 280, buatdrest is perforned to detect whether
any words remain_for use in 15 constructing | onger word groups fromthe
sentence S) begi i thE SFPBRIGRT TopEst 1 F85riRed GEPYRy Wﬁﬁvﬁ%g@’ég &' PRe | engt h
of the senignesiated foyl e RRthePstbbe iS ELRNGCaNESIIN, BEfAnRgaRRd, then

t he processing returns to Step 520, increnmenting the word group length i.
However, i$taghed piogessing ABOsent ence has been reached, then at Step 535 a
test determ nes whether the word position 20 counter k is pointing to the

| ast word of the sentence S. If not, then the processing returns to Step
515 dnd t hétapt d pogi tSteery e 31feVy WirrdaiGraeuds || n ReeritSteate S i s &deeced| by
one and tohesirenagish ardakieng:, sbieget plomgzretemsas| abavwee: wdoswver , e 3etie end
of the sentsnee has |besnsiRached |at SteRS35, | heamat ediep BAGcae Losby
det erjmi nes whet her tjhe | ast sentgnce has been procegsgd. || N0ty LR8N

pr 0Cce d arna bufre 4 fzga cfgt ep 50 ??ﬁcéé‘ﬁcﬁ?x’: GI gaﬁ@éd: ;u{!:ﬁrj ""E"tsgﬁ‘ré"§bt::t§gt
sel ecied— Lt —at bu%x_a-l_lée.nat_ser%gfs—twe— 860-Drocessef—then—+ths
al gor'tﬁm and hence ISt An°7310 of i gure 3 is ¢ Larray \WE 1 of
al I the_possible world 86iip¥°#As lheen canstructed fromthe identified
sentences fewen' St ep 305. Applying the algorithmof Figure 5 to the

identified sentences of the 30 present denonstration produces the follow ng

word groups, arranged in sentence order in Table 3 as foll ows: 1, T
11~1~4Y 2ppZ A preferred method for splitting long word groups is to find a word

towards the centre of the group that is unlikely to be ‘contained within sub-

20 string of a longer term. A preferred strategy would be first to look for

/ ’

words with a disjunctive nature: for example ‘but’ and ‘or” before
considering conjunctive terms such as ‘and’ or ‘of”.

However, where there are no disjunctive terms and only

conjunctive terms in the word group, it is possible to adopt a compromise

25 between a long word group and splitting of the word group at a conjunctive

word. For example, leaving the conjunctive word in place may only

increase the length of the word group by one or two words, in which case

it may be worth retaining the longer word group.



. WD 99/ 27469 - PCT/ G898/ 03468 24 i " SENTENCE 1SENTENCE 2SENTENCE 3SENTENCE
.. 46 ~aquIEF (k=1) PQoCdE ' bEFCdP ~CdEbEF5abCdE (k=1) PabCd | bEFCd JC@WEF
" (k=2) CJE ~EFCdP " dEbEFabCd (k=1) |1 PQ bC | bEFC | CdEb4bCdE (ﬁ

IEFCddEb GPR7$49=3) bCdE | FCAPEbEFabC (k=1) PQbbEF | CdE3bCd PRESBEHERETIELCAE
(k=3) bCdFCd IEbEI dEF (k=4) CdECdP | bEFab (k=1) PQbECd2bC (k=2) QbEF (dECd
(k=3) bCFC | EbdE (k=41 1Cd |1 Cd | bEEF ( k=6) dEdPEFa (k:1) Pb ~Cb (k=21QE ~d1C
(k=3)~ b IF IEd (k-4)C1C ~b -E (k=5)ddEF (k=6)1 EP 'F Table 3 At the
conpletio R | +;0 h Oé%'irf le € sent ence
of the m%tﬁg t:%?te hgé\gerggbenml fge%ttﬁpﬁe s g&tea%quﬁﬁo thg a/or d%’?%up array 5
WE(]. The gneyas witdpa @@%mum!@)\gtmd e vnrwtdhgndum nEybe escdledsby sheienove any
"iow val u 0 nni nd en d_of e .ou Low val ue
wor ds are(?%\k#ﬁ’spgug HLHBSr fgvor?s rgtﬁ wor rﬁ%p %d}/mﬂg gtt\ do not
tend to reédudet the subj ect matt er of the data set (e.g. text) from whi ch
key ter are being extracted, particularly when they occur in |eading or
trailing positions within word 10 groups. Preferably, |ow value words nmay
be identified with refir emoadt end bettaw valdieued dyand abbrevi ati ons

dat abase 125. . WO 99/ 2446257k MAY (yRpZ s BT ?89;3/ 03468 Referring to
Figure 6) a flow diagramis provided to show a preferred al gorithm for
renoving | ow val ue words. This algorithm operates on the basis that, with
al | possi bl e workprgPredpeserierme bntsgrleddveiahts moderest oup array) incl udi ng
word ggygups with and without leading or trailing |ow value words, renoval
of alow5 value word will sinply result in a m sl eading duplicate of one
of the other word grbups. sairedefsrer rat her than actually renove | eading
and trailing tow val ue3awosfisadf &mowetsl groups, the algorithmof Figure 6
sinmply elimnates fromthe W] array all word groups having | eadirng or
trailing |ow val ue words by setting the appropriate array element to null.
The result will Hus ey dycledsdt besrusg inlhastieen 1foupdsEredah wbsefvgtioups

wi t hou I . i he
a gor i ¢ Amepag e A Eighte el KOV, KBk, (3 Jee O et kO Do s
fromthe apgoates o conifpegsate Bar(meepadﬂtma)wal A@?&ughtmg?.l thal Ic&ngng telmes sevayence
counter Srat Ste 605, the .al gorithm r ms thr 8 Retst anag%ms |_.oops
to scan al FC%Y%rrems c%’f‘pt% ?/&a]y B§ P e" 8° 30T&r PYolp Bedi"iE" 1B M&Y ep
610 by i ncoew@EAPhdre ddieentaiednsRr®ation @bout thiet Judjdcy nta:needfea:tiataheetfwaat
identified sentence, and initialising the word %&{)u Ien%tatt i. At Step 615,

the start Tt HEMS dAE. 1tFH Veishe SABEA By AR5 AlleffAh tHENS Fdve fRRELIY more

i ni tiabby ddhcastreGh Wpérqwagt%ﬁuébo@f "Ry 8 S{%@?%aﬁtéaaa/ﬂ BQakLnat lthatn s8hfé fohg word
position counter k is initialised ep 620, the start of the inner

| oop, the "W®OPE position counter k |s 20 increnented, initially to sel ect
word groups of length i beginning with the first word in sentence S. Step
625 tests for any |eading | ow value word in the selected word group

WF S, k, i].step 3ddndimisng ohndyumbéreof atorcsbeqmpeaﬁ¢semmw bs &eyitagns.ofoval ue words
are sought | f. none_ ar n t hen t he wor reseryve

processi ng otER 't & toﬁegfe??g’v g%?\ﬂa GraPiertt ?S ﬁﬁatm%ﬁ.g?e & i q%cgo ina

si m | aR625numaNert @f k3P todfls Xbpve.widk edrigeebf addcaatbneg Thet fcﬂlok/\llrﬁ@ | ow val ue
word is found in steps 625 or 630 respectively in the selected word group
W3 S, k,i], stfgiggieqmay E?)UB%S‘PHQ?”V\BFH“er‘\bﬁifnetnéﬁ%ﬁ‘rt is set to null, so
elimnating that particular word group fromthe array, and processing
proceeds to Step 640. As with Step 530 of Figure 5, Step 640 determ nes
whet her any fQisalercansedutiteoupsnofuntintiteh comdinedt 1FQ! fwoiRNs ettt e S

begi nning at Yord BOSLH ORI (131 A NPMEIRR0 o Mfie! R ReQLoBNL ence S

I f any remai r?, Ten proceSS| ng Inner Toop returns to Step 620 where
t he word® posivt/éigrhﬂtscm‘mwearyvt@rds 'ﬁ'h‘ecfoenmaratm‘cght Ibk fooimetanegni N at Step 640,

then Step 645 determ nes whether the word group length i is now equal to
the length of the current sentence S and hence no word groups of [ength
greater than i~ _." T NRY 2008\ 98214095 PRLARROPA 0548 26

With the following scores, for exampile:

4332111



can exist. If not equal to the length of sentence S, processi na.ﬁmn@
,.mddle loop returns to Step 615 where the length variable i istincrer ? ed
and the ger word groups nmay be analysed. If the | ongest word groups
have now& egﬁy‘g’ﬁal ysed at Step 645) then at Step 650 the I%&’Gg%%?"'éf‘f‘ce IS
tested for. If sentence Sis not 5 the |ast, then processing on the outer

| oop returns to Step 610, otherw se t hel&l gorithmends at Step 655, the
word groups having leading and trailing | Qv val ue words havi ng been

el i m nat ed foemthbdirsntideggtartis wotudybe ARplayiedg THedeh@aimatdrm & fori gure 6 to
the word groyps of Table. 3 rfoduc?s: 10 SENTENCE 1SENTENCE ,2SENTENCE
3SENTENCE the second term in the formula has been found to produce good results.

4PQb CdECA Eb EBGHEhE IR shire REF iRl S5 651 B e Qe EFCd EQO CEFCCAE. EbECIECAPPQEFFC
EFEFpCQECFECCE - EFEPF Table 4,1 .. 1 1 MAY 2002 ' WD 99| 27469 ~

PCT/ (898103468 27 In Table 4, those having leading or trailing | ow val ue )
wor ds, Erigyvi j M e r I St] 0 ne or nore
| ow val Ee V\D?Eflga"}hg@eéégg{é% Ee"ll?ﬁ%l %Pé@etgeg%gggﬁe@%r”ié%ﬁ?evgggﬁt%{ag%k spaces
in the tabl ebeldhe sneonfigtreple vakp. 3P terminadocal fmutehmight Fbguice 3, is to
arrange word. 5 _groups according to length and to inplenent word stenm ng.
In the speci 38 Cr?*pl enent ati on bei ng described, ordering word groups by

| ength is not specificall Lhed.ql ’ ture of the word group
array W3], unless requi r\éairgﬁgw_?i?sgl aﬁ%%ﬁ%@s@%. Wrd stenming is the
removal of pwuati yestoapdirguddorésFof ERsmpRet ds. For exanpl e, the process of
stemm ng woul d reduce the word groups "surfing the net" 10 and "surfs the
net" tad0the same word grotB,3aMmly "surf the net". This is achieved by
renovi ng both the suffixes "ing" and "s" respectively fromthe two
occurrences 6Plvtte Wit dhreguerms vrewldrbg disptayeri glipe denominatein2dicagr am i s
provi ded t 0 shouedrar @lR i s B ARlik hAELEER (SUAITY BANEE d8odhdsyigeor ding an
associ ati on between the stermed 15 word and any prefixe§S or suffixes
renmoved. Preferably, in practice, the algorithns of Figure 6 and Figure 7
may be conbined, The nethod. of scannj.ng the array of d. gr S is

i denti cal be{b\}\iﬁl}?’y tcﬁgsetc 'Vealt%%?si R {'he%]a '°a?§63r'| r‘?’n@n'%*ﬁp{ﬂ @%Facef%g"[‘)egi ns at
Step 706 by iwgghtt fang belvev wotahfiguedhle alay Thestetminagoh rfoermolaemighton of t he
al gorithm of Fi gure 6 (step 315). After initialising the sentence counter S
at 20 Step 788.fF §'80CH0rithm performs three nested analysis | oops to scan

all elenments of the W] ar a i dentical hth Figure 6) beginning at
steps 710) 715 and 720 re@ﬁ@%')vé{dy,wve\n@}%hio)p?espondi ng end-of-1oop tests

at steps 765wif®ehafsliohiy §&FBEGoE ¥QhMpld?r 0Cessing within the inner
scanning | oop of the algorithmof Figure 7 begins, after initialising a
word counter x, at Step 723 @it h1aicheck that the 25 sel ected word group
array element W S, k,i]' has not been set to null. If it is null) then
procesthg slanpsthenimstitftaeetermsovobld tendispleyetiner -1 oop test at Step 755

Wi thout further processing of that word group elenent. If) at Step 725, the
sel ected word group is not null) then, at Step 730 the word counter Xx is

i ncrement ed, Llimittthaldigpldyoopobmiecutve herrhs ndweadrby e abdweveseilected war d
group. Step 30 235 %Ests for or&g_gor botcﬁ oft a, pr e‘fgx gnd Séjs]‘sfi xti n the

sel ect ed wor FORTI9NFRLE, Maxmumge Rty gx§eqARG, At JUIDPE s PRESSHEIG Rounter s
conpar ed Wi t hndifigs SedRRsied WIBEE ofleRuBl-hergiteims OTieUiLET Neastateher t he

| ast word of the word group has been processed. If_ words renmi

nto be
processd i n feurd dncde Sefylhan Hmal esayidg 7 ketees br é’ﬁta736t't\6"t?“ncr ement
t he word poi "&‘n@rfoﬁ‘o\ki‘{lg%%r%g,tf&r@%%ﬁ: word of the word (,. -1 1 MAY 2002

108766555544

the first nine terms would be displayed

30 e« Treat single-word terms specially, aborting the display of consecutive
terms when a single-word term is encountered at or after a configurable

position. The value 3 has been found to be useful. In the following



. WD 991 27469 28 PCT/ GB98/ 03468 group. If, at Step 735) any prefix or suffix
Jis found, then at Step 740, it is removed and) at Step 745, a retdrMdav 9002
.made to jate the renoved prefix or suffix with the r i st enmred
wor d) er@?%@g‘% ater restoration. Processing then conti nu?ﬁ%ﬁ%ﬁ’éﬁﬁwo as
above. 5 If, at Step 750, all words of the selected word group WE S, kK, i]
have been processed, then the inner ar rh% scanning loop test at Step 755 is
reached and the remai nder of the word group array is scanned in the sane
way as in thexahgerihelpiual nkingerserepresddnt thd hempeestworde ioasi teadn. ON USi Ng
single letters to represent whole 10 words, it . i s not possible denonstrate
the results ttf’e W grteerﬁﬁpﬁ‘b.acel‘?fg'%ﬁ VWaigH: %‘{'%b%ezg’”&'v'w §6Ff°8, assi gns
a wei ghting ggngseh of the remaining word groups and elimnates those word
groups occurring only once in the text of the input data set. Preferably,
t he wei ghting assigned atl1 84 8 skagje i s equal to the frequency of
occurrence of the word group in the data set. However, 15 other neasures
may be Bppl i edydbe firstst saragevedds displaxed.degrisiass afritielr oveightsa t hr eshol d
for elimnation of word groups. Step 325 and the follow ng al gorithm of
Figure 8 may conplete steps in operation of the first set identifier 215 of
a preferred Replayeran evimaoct onurbbér BREf eermisngepardiisgurad &hea abbeev di agr am

is presented to.show referred | gorithm faor weightin rd_groups
accor di ng torﬁsgr Cff'tﬁ’é’ﬁ'c%@nax?e&dmecﬁ %ﬁfﬁa&f’ﬂ%ﬂt I’]r?osn C\?\i)sraﬂggioodg%'\&g%cﬁr ring only
once in the coppletealoaks#tequbh@eddtgolertBm e Falgereh8s eekmitBaneso dupl i cat e
occurrences of a\parti cular word group fromthe array as it proceeds so
that, &% conpf &#idh WERIthe folkowige scatesufPeh@ R each distinct word group
remains within the array,s\ﬁdég@q associ ated record of its weighting. 25
Weightings are recorded in“ah"array f[S k,i], one elenent for each possible
cor r espondi Ngh i QIR 1QfmWNFIDBO U yRY WE(S, k,i]. The al gorithm of
Figure 8 also identifies, for later use, the |ongest renmining word group,
using a variable "nf. In outline, the algorithmof Figure 8 operates by
scanni ng t d ' : way. it hms of

Fi gures S)J?%p \gﬁg ﬁﬁwghﬁ%hﬁ?%g%é ith%%%nglggwnﬁg |%“2%§‘§' g%ﬁ'g%&‘ ected a
parti ctibarstewi3@0garalip thleepreodss\V HSlaking] ywoedsdinhaward stsinaidd staeglothat it is
not null, renaini ng wor roups having.,the same length i, i.e. those with a
hi gher val'jé (?I’tewdvﬁqﬁaﬂs%f?é‘ %?Fe'rg%?géﬂ'é‘éatatﬁat FHB}% PIFsPaEr %@t ences
only, are gdeesked for matching word groups. For each match . t, 1 T MAY
20p2 WD 99127469 29 PCT/ G B98/ 03468 found, the weighting of word group
WE(S, k,i] is i ncreasisder etor gxamplfe andRmen) aRFanige SUpPREsest to null to

remove the duplicate he_al gorithm of Fiqure 8 begins at Step 800 by

i nporting the word g$"6‘lTﬂﬁger?agy{aW§? sF%ﬁkgisﬁate‘f‘FS)mthe processi ng of Figure
7. At 3Dep 802, eachsueltesmit 5 of the weightings array f[] is initialised
to zero, as is the lrﬁmg%rnegord group length variable mand sentence
counter S. As with Figures to 7, the W] is scanned in three | oops,
beginning in Figure 8 with steps 804, 806 and 808 respectively and havi ng

correspondi ng end-of-1oop tests at steps 840, 838 and . .
Stemming and disregarding of letter case at step 320 will typically

have caused these terms to map onto: y

25 surf the net

Providing that an appropriate record was retained of removed

prefixes or suffixes, step 350 may map the stemmed phrase back to a
single, representative phrase for display, involving resolving case

30 differences and choosing which word endings to apply. Here, a sensible

choice may be:

surfing the net



836 respectively. Having selected a particular word group el ement W S, k, i]
.at 10 Step 808, a check is nmade, at Step 810, for a null. If tﬁﬁ s ggked
"element is null, then the next word group elenent) if any, is selected via
end- of - | Y61987489 836. Having sel ected a non-nul | word gr oUBCEIGBA®AI46S '
WH S, k,i] at Step 810) Step 812 sets the correspondi ng weighting for that
elenment to unity and initialises two fuR®her scanning variables x and vy.
Variable x is a sentence counter to enable 15 word groups of the sane
length in the cunrewt ganstal alagk, 381t BRGEBe tR AR BNRCkRE ERpsa ggEch with
WH S k,i]. Variable y is a vyord position counter, equivalent to k.

Var i abl es "8SQwirry aad arefix/syffixirgeenstwctine.: current val ues of S and k
respectively by Step 812. At Step 814, a check is nade for further possible-
word groups of length i within the current sentence x, beginning word

posi t i ons daae eesalition: pogenemh loyverldas@0s areferredraniess thenr iatanSipger 816, y iS

i ncrenegte 0. ROI to the next word group. |f, at Step 818, the next word’
group ig ﬁ%ﬁ%)f'%ﬁeﬁhﬁ o%ftesasisﬁag(ern&auﬁﬂsg?aé %fléif'%mcats(? é’ﬁﬁ%?lt"‘?rbr'sfurther
word groupsnsidetde waettatl@nginiess! fthe atesht @p B, whbite A1€xt haworsbrgé oup i s not
null, then at Step 820, a conparison is mde wth the selected word group
WE S, k, i ].52PRalRFtREY ch is found, 25 then processing returns to Step 814 to
searchi for further word groups of the sane |ength as above. However, if a
match is found at Step 820, then at Step 822, the weighting of word group
WG S, k, i ] Sufix rreuasHERAN g Get RE emmidddlinfeismingst olgs Blaynemermigdx, y,i] is

set toqRuld; i i el d . l.i Processi ng
t hen rétB urlirllpsst '? g'\ég{&%ﬁél tdgoi*ggelllﬁgﬁ %n%r' Suérﬂ{:g%rq”v:\yrggmgd#gl}ﬁta% utrﬁ@ sanme 30
| engt h as thbdext. This intor@iatipn §day pravidusiyt have beardsgreslipt efept3z0.dane | engt h
i remains in the current sentence x) then at St 824 determ nation is
nmade as tomWeEhﬁgrongre%%?g Fﬁ'é?’atgf rélé’ﬁp'éﬁ e'nhﬁ%b?%gvx?sn‘éoéﬁwssegﬁ?’h Y for

mat chi ng vepptled irosgfuenté vatiseMABREs fRmMmt ns to be searched, then at Step
826 the sentence counter X is ~1"l - MAY- 2002 WO 99127469 30

PCT/ GB98/ 03468 i ncrenented and the word position counter y is reset to

search all word groupy okntieggbbesent n{ t hendiegto seait epce. 1f, at Step 824,
the | ast sentence has thbeep——searched—thenr—at—Step—828 t he accunul at ed
wei ghting f[x,y,i] of wota Urbup WI x| vl is checkefl. If it is greater
that unity, then the vor#-eroup is refained and steps 832

-10n -on

-ation -ation

-ing -ing

-ment -ment

-ions -ions

-ings -ings

-ments -ments

-ance -ance ,

-ence -ence

bare word & -s bare word

bare word & -ed bare word

bare word & -e -8

-ant & -ance -ance

-ent & -ence -ence

-nt & -nce -nce

15 Table 2

* - as long as neither bare word nor -s is present
If no match is found, the longest form {or one of the longest forms) of the

word may be taken.



5 and 834 ensure that the value of mrecords the length of the |ongest
retai ne¢d. word group yet found before proceeding to Step 836. |f17aMAYSpmp
*828) the word &roup WH x,y,i] occurred only once in the data set) then it
is sec tWOMRT43nd its associated weighting is set to zer PCTHGEBIBE3468ng
proceeds with Step 836, to continue scanning the word group array as

descri bed above in relation to the 10 aQorithmof Figure 6. On conpletion
of the algorithmof Figure 8 and hence of step 325 of Figure 3, the word
group array WH Frheqitbriried ieySted@l Exteatition proke£26MIHES i R fIYRS GagFmhiRs
occurring nore than once in the input data set, each with a correspondi ng
wei ght i ngFigeepBdwill now theedegsrighd iang Heamonsyratdd in miee deved uginsutheazbrsisacand 15
correspongi i ght i I i fd e: rat ed by
irot oot KAaREr PR, S08E, Himtcl R SRR Ol RS i iR ATRL & 1
t he vari abf demsteps mhithih ahgtpnocrsst dfeFigoregd@swilishe desdribgdviordktgit, ouging he nl y
for use.in_the next algorithmto increase ocessi efficiency. As regards
the de ngP?téﬁto%ag?pﬁl? Eoedﬁ?jggaﬁtee?f'ﬁrfﬁfeé’fs Bf@p é'ﬁpggﬂs,e 3¥P20 conpl etion of
processing by tmefatiggriot Rigued 3Fi gup 3G MaEbeeBnAemEMledoOWRhold idk¥ritDRy
correspondi,ng wei ght i ngs i ncluded in col ums_ headed "W:

. . 1 W
99/ 27469 SFNIAVARLYPEFF RTINS hIIBERTRNEEN tTNWSERFEDREE VWiRsiEareRes: to the
3WEENTENCEp#el | dtided 'ﬂa‘t&gd%%_?hﬂﬁﬁa Fuslad®|s@ariald rd1BE SndSERRS AL bOReqdiftd,

variable mis equal to e next step, step 330, of Figure 3 elimnates

t hose rendnAi PHFPHbIEPTS feR U frorthe myeserns- demengieation provifies thenfalleiwing wor d
groupsyg i S| o, |Jag wei ghtings of those |onger word groups
by the m%"{ﬁ‘??‘%’g%w?ﬁg %{?%e%ﬁ%}fde\% sub-strings that they contain. This
step may i nplenent part of the selection criteria of the sub-set identifier
220. Processing to aCngg%&hi S step begins with the shortest renaining
word groups from steap and proceeds up 10 through the word group
hi erarchy until all ptosCed ESub-string word groups are elimnated.. WO
99/ 27469 32 ~I -1 ~ MAY_ . 2002 PCTI (B98/ n3468 Referring to Figure 9, a
flow diagramis prestbﬁtFeﬁdt% show a preferred algorithmfor elimnating
such syp-string wor e grpgesgand for increasing the weighting of
correspondi ng | onger word groups accordingly. In outline, the algorithm
works with one word group length i at a time, beginning with those of 5
:gnggth =1 and WRAKILAG dtRrdrdkes A RN tffis xamdi® 0Bt shRBGERGn, 81 It
simplicity, the method of Figure 3 and the specific implementations to be described

below are designed to operate in the general case, in which sentences may be of
20 different lengths.
The first sentence “a b C d E F” would be split, by step 310, into the

following word groups:

abCdEF bCdEF CdEF dEF EF F
25 abCdE bCdE CdE dEr E

abCd bCd Cd d

abC bC C

ab b

a
30
Organising these in order of decreasing length of word group gives the

following list:

abCdEF



necessary to |l ook for |Ionger word groups than |l ength mas none remain. On
.finding the shortest remaining word group W S, K,i], the al gorifdiinMeeagpgphes
:al |l remaining word groups at the next longer length) and so on, -until it
finds a W 8%gHeup containing the word group W S, K,i] as acprdiBoshidepg. At
that point it adds the 10 weighting of the word group WH S, K, il to that of
t he correspondi ng | onger word group andggsets W S, K,i] to null. Processing
proceeds with the next and shortest renmaining word group W S, K,i] unti
processingagqﬁﬁQ?s word groups of length m at which point the algorithm
ends, with no Fohger word groups renmaining to be processed. 15 The

al gorithmbfC #Edure 9 begins at Step 900 by inporting the word group array
WG (], the ightings array f(J and the val ue m out put on conpl etion of the
algorithn1%$%;ggure 8 (step 325 of Figure 31. After initialising the word
group lengtlc yariable i at Step 902, an outer |oop begins at Step 904 to
process word groups of one length i at a tine, beginning by increnmenting

t he val e Gﬁigf initially to anal yse 20 word groups of length 1. Atest is
perfornmed g Step 906 to determi ne whether the current length i is the

| ength of the | ongest remaining word group, identified fromFigure 8. If
so, then neGwbrd groups of greater |ength remain and processing ends at
Step 908. b&, at Step 906, |longer word groups renmin, then the sentence
counter S Ts 55 initialised at Step 910 and, at Step 912, the first of two
| oops begid EtBH scan all remai ning word groups of length i, increnenting the
sentengﬁ counter S. At Step 914, included for increased processing

ef ficienmcy? Pa check is nade to deternine whether the current word group
length i ipcggreater than the length of the currently selected sentence S.
If no word groups are likely to be found of length i from 30 sentence S,
then proceSsl ng of this sentence need not continue and may, instead, skip
to Step 94§¢to select the next sentence, if any. If, at Step 914, |onger
word groups are possible fromsentence S) then at Step 916 the word
position cBlnter k is initialised and at Step 918 the second of the
scanniw%yloops begins by increnmenting the word position counter k. Having
.17 §0p2 WO 991 27469 33 PCT/ GB98/ 03468 sel ected a particular word
group element W S, K,i] following Step 918, that elenent is checked for a
null, at Sgep 920, with processing skipping to Step 944 to sel ect the next
word group~array elenment of length i if the elenent is found to be null. 5
| f,at Stepg920, the currently selected word group is not null, then
processi ng begins at Step 922 to explore |onger word groups for one

cont ai ni ngEWE(S, K,i] as a sub-string. Step 922 initialises a word group

| ength gpupter j to be equal to the length i of WX S, K,i). At Step 924, |
is incremented to begin scanning the next |onger word groups, and a
sentence counter x is initialised to zero. For

Referring additionally to Figure 5, a flow diagram is provided to show a
preferred algorithm for splitting identified sentences into word groups,
implementing step 310 of Figure 3. The sentence splitting algorithm generates an

25 array of word groups similar to those above, each word group being contained
within an element of an array variable “WGISk,i]", where “S” is a number
identifying a sentence, “k” represents a word position within the sentence S at
which the word group begins and “i” is the iength of the word group. In the above
example, for sentence 1 “abCdEF”, S=1 and WG[1,1,1]1="a’, WGI[1,1,2]="ab’,

30 WGI[1,2,1}="b’, WGI[1,2,2]='bc’ and WG[1,2,3]1="'bCd’. The algorithm of Figure 5
also uses a function “WS(S,i}” to return the i word of sentence S. For sentence 1

in the above example, WS({1,1)="'a’ and WS(1,4)="d".



. 10 each setting of j) two | oops now search the remaining word %roups from
.each. sentence x) beginning at Step 926 by increnenting the seht’eM8€ B@unt er
X, initially to search W] array elenments fromthe first sentence, and
‘initialiwOeg2n6nord pointer y. The second searching | oop lpegiasosaizsdst ep 928
by increnmenting the word pointer y. At Step 930, the currently searched
word group element WEx,y,j1 is 15 testgd for a null. If not null, then at
Step 932, it is determ ned whether or not word group W x,Yy,jl contains
word group WH Ki as.a s if does) then at Step 934, the

wel gt ng 1 r equB ANV Fiste§0% e emeny of we Neleaun Bipn heehs dhvhg
f(S Ki] &id WHentkndd catter & isSTrRalR36, 10VRE/@. Of MIRsWA & nkl the &raymipat ed

by setting it to null and reduci nq its weighting to zero. Processing then
20 p_roce @epéws%ﬁogazom@og@neet&@ @W@She&ﬁec\ﬁﬁﬁ wpgféms of length i, if any
remai n. al RL8eP80s G LERLlde SEARENS], W IhRUP iflaNPH Ukl ] ] 1S
nul |, or |f at Step 932, word group el enent | ] does not contain
WGF S, K5i ]fnas santenbe sdemtuﬁlgsi ftdnerstsma%homﬁlgnm/ésamtmeovxtohé Peei tormostehtgr oup
el ement ofI a V|aSt 5938ad90 S|ml
fashi on to Stﬁggﬁa{??%&o %%rgng?‘[l%e n?lg‘st%se&te %l’s {PE t'°(’>t : gbo{\jse’a:t ver i f
all remai msigorwabdntgr(i)suDﬁ:r@ﬁedteﬂgtrhtlalthﬁ)/ﬁmbeedﬂ tsedirsthedrd fodldeavérnug St ep
940, and n e were found to cqontain word grou S, K i] a Shring,
Chon at ST Cegy 3o (80 400HadE. BoASs i @S elire ol s G BBt ho a1 sups
r emal N t OinBRersAREg REBie 9D ANENSL S1aM § 15 L B KNV FRNP TH FbMBGt@HQlEnd engt h
is equal to m then no nore Ionger word 30 groups remain to be

sear cﬁl@d HIedPTSYigealYsangtrpf sdesers groustaipena it sfartdetatt wardegEtigerkiogr oup
of lengthgd ehée §n¥WG?§r§'d?’ls §§SL@%B/?0 bé fnucli%r ﬁF RLuI48s sTaHdthero haneRrts wor d
groups are lTkely to remai'n to be searched) then processing returms to Step
924 to ineppEneat thheeketafjpwvingawabirethe, seagersdeowecurring at-wfrrdl\npsltzeww.t)

99/ 27469 = CfIGB 68 34 S and 946.c0 tr n of t he
word gr oup a ti/onf or g@h aR Itl?)efo"‘foéﬁga[t W?rdl l:r’los‘['themsa e%ﬁce:l?t%egge

equi val eng3@f raytest dnnperéporaiedpso f devart nguémsr Sarlyo vdordesamdiedf@base. irOn
corrplet on of the al%orlthmof Figure 9, a final set of ke¥ ?rm; rempin in
the word GPOUPCAPPalP OR] 1Wald: Hro(’:’@rsré@ﬁbrFBFn@ergem ght PRYENIPE {798 WAPHht i ngs
array f[)podiles«, ajsrreglﬂﬁnérméd%@rb?tmeure%g%n oPUhBWentdrR@ SUIM EHRCEAE @B0he | N

t he present denonstrati on e result of executing the algorithm of F| gure
9 on the eenener shast Npabbesns reashedle then| 8l rRISCAASIEINT ENGENSL WREIFTEMCE20

ST UGS U A A o o it

have now beem reatdhedi fthea aasSﬂeey535rarEesm‘ deteemineisgimMhathes etieensed  paaitiPrect to

optio furthe .Crit ste 3 n key

Cor m o r SEVTSHK if B FTRAY o BEy RS 57 Uaf e RRARE seliull hefoRetne b PSIFY, g
st eps 335rét0rr&5ii> Sfestgslraad&hwWéranésuﬁorbeordmmuss:eidgnonpsiem aehtenflaegy isray be
i npl emented in a straightforward nmanner. ' suffice t t he
deronst r aPPBNEE hvne"epga%éfm leaatiypeatlg 's'ﬁ?f\ﬁltﬁcf\ﬁ/"f A& L3°¥¢E: e%gw Wg Ht%&eppl i ed
in practi gRd &HeHd13bMEnke tHast B nC AEHcABY Sat06teb2bBlS, GherRlRVStepr 880! bitegt from
the operation of steps 300 to step 330 of Figure:3, step 335 applies a

rej ect i on degerevnasewheer theslasheenteace @ﬁﬁmiﬁﬁg’f‘?ﬁ:ﬁsée%rlbtﬁ‘ﬁé B‘F“aofpéﬁﬁ‘t”i‘ﬂ
exceedbild Gupl L SRLITEIE Lk HIN! GaeAE Hheldie S BN 8rdff SUDS Wil
be el i it nat & a5| S present exanpl e.. However, in practice,
word gr oupﬂ s:a‘ntérmegtﬂmnv@ beerabmessmy théortha(atgphﬁﬂm tradehenden&tesd O ©hi s

Zfzgg(radl ng Figtéﬁ? 340?%“\,\@ rf@ﬁgafwyg\z}n%TgirafW %%F‘a%f}la@gm §fguc§3§'x§€géordl ng to

wei ght . | kohBgude8 IR ﬂd@maﬁﬁﬂécagér&@ncésmomemgbtso(ﬁ CJdE may divi ded by 3
t he wei ght of EF may be divided 2 and the we of P%?dw

b
resulting in théARWIPSWINAgRl8PerePT| Figrrem IE%y‘hFe'ldFrEt'f' §eﬁf§"fgs %é%ﬁdE

30 present demonstration produces the following word groups, arranged in sentence

order in Table 3 as follows:



2 P At step 345, the nunber of key terms may be constrained according to a
_.predeterm ned criterion, dependent for exanple upon the use 25%FdMAye

"of the kﬁy terms Preferably, if arty terns are to be elimnated at t

st age, $5%e sél ected fromthose of |ower overall vvePgm(;B9k/n346§1e

pr esent dermnstratlon, there is no need to limt the nunber of key terns,
three being typically a sufficiently sng#tl set of terns to be nanageabl e by
ei ther an operator or a data managenent tool set. 30 However, where a

| onger set of key terns is identified, then any of the strategies discussed
above, alane or in conbination, nay be applied. Once the set of key terns
has been sel ct eﬂENTENDE breferabISéNTﬁaNCE IZey ISENTEMICER | BENTENIESRU[ US Or

di ctionary—o o, Fangefetit eH-F-hat-e—siAi-tar—terps. 17~
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terns "dufing theppcenEer &=1)ST{p aic @uri Ng,IME PHFEM E[cH EL P e
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process off identlifying and rejectiing 5| m | ar aterns
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that the mext teﬁrﬁ FE not @) af &6 daﬁy key { &Grdl Pl read&EP@Fncl uded in
the list. [The a 9\5ecrret NogR 1) efp @ T Ny ReEY T RIE gSes T ONEy Ea set y be

used by al|nunbe Lnf ormati on _nanagenent and retrieval foolS. As
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ab (k=1) PQa bE cd
2 bC (k=2) Qb EF dE
Cd (k=3) bC FC Eb
dE (k=4) Cd cd bE
EF (k =5) dE dP EF
a (k=1) P b C
b (k=2) Q E d
1 C (k =3) b F E
d (k=4) Cc C b
E (k=5) d d E
(k =6) E P F
Table 3 y

At the completion of step 310, all of the possible word groups for each

sentence of the input text have been identified and read into the word group array

5 WAGI(]. The next step, step 315, in the method of Figure 3 is to remove any “low
value” words from the beginning and end of each word group. Low value words

are words such as ‘is’, ‘it’, ‘are’, ‘they’ ‘and’ etc that do not tend to reflect the
subject matter of the data set (e.g. text) from which key terms are being
extracted, particularly when they occur in leading or trailing positions within word

10 groups. Preferably, low value words may be identified with reference to the low

value word and abbreviations database 125.



the site in its data base. Wien a user accesses a search engine to search
.20 for nfterial, the search engine conpares the search words eptygye

agai nst the data base so as to locate relevant sites. One a 'Pl | cation of
the pres¥@®%dntion is to use the key phrase extractor fB‘E IGBARPIGE Ng a
search engi ne dat abase of key words relating to sites exam ned by the
search engine. 25 A further application2ps for use in a text summariser.
Here, a set of key phrases may be identified according to the process

descri bed above.Ré&faetd heFeglieys PBr SRS diagren heatovirat td ishdiv septabres and
par agr aphs cont ai ni ng these key phrases can be extracted fromthe text.

Next, thesBIXERTLIRESEMPAIggPUptRiLe aPTBe TRIF ghRcsENECRRT BlieA Pt Bhe hiesindhtter of
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P57 8 VRIS B TRR Rimal b ™ e inr Qrledfe 3 TRt R T Wor
retrieval ¢roaps.uBeseforefatienghireatiniatiy esmoseladng ddetrdiispeswagsnd waelerred
to above, key ter for the user profile, docunent termmatrix or key word
simlari ty#ﬁétWP@%%&*&%%?’&E‘%O%@'?P%Gr?é’PH'éfoers}'"&faéE?Fgfb%fa BEKYEL atay vay
20p2 38 CLAI Mporl. ghoBa Havfngl Wadiag Rt dowet/slueNaVdrBg: bl NpekingE]Rs for
receiving a data set; nmeans to identify, within a received data set, a

first set ¥PrORIIE ¥ohpelesiang Bneulbr Thbreswomill frrodpsar6ly GRBIaMINGDRlE thior ds,
conf of NignGpd it 8 lor QRASHAS 1B niaRlk iy B, PALL Giaui (i n sai d

\ 18
recei ved data set, vvherel n sald wor In sa wor d groups occur
consecut i vel y i nRefgrihg tx iguesl 6dabe atgstrithwhbegint et iSSerl 690 hedmporung the

identify, w.thi id first set,. a sub-set .of . r{.sing e nmor e
of said \/\D‘P’gtrég;rg(r)}ﬂ%@,gaac}lnfr Eg)sruﬁ%mr?g f;[o(;n at%§~§%ﬁﬂﬂgngg%ﬁ%'g? 2? rrlsr%%% %jf@f riR%ﬁf I on
pattern w inhialisi®gi ther eeetieviesl dbaheersst at 182k N&03,0ted idgdrahe paifdrrasbrised of
words fromsaid first set thereby formng a. s f ke erns of sajid.

recei ved d%?sée‘géf‘?lyéﬂﬁdo?ﬁﬁ Wcaﬁér@emﬁf‘t%ﬁt%S&Pﬁ’garé?‘xl-'téﬁs?“tﬁhéooé’a?%p'k%y
term n% 2at ARBRIEIIQIDyatchdriditRg tHe GhAtdMcd ek NnrRilg ol EslkcditBé rilgut i on

pattern requires that each vvord_grouE in said first set occurs at |east
twi ce Err égptifiedeentenge . gndaingiafising the word group length i. At Step 615, the start

of the middle loop, the word group length is incremented, initially to select word
group array elements having length 1, and the word position counter k is initialised.
At Step 620, the start of the inner loop, the word position counter k is
20 incremented, initially to select word groups of length i beginning with the first
word in sentence S. Step 625 tests for any leading low value word in the selected
word group WG[S,k,i]. tf none is found, then at Step 630, any trailing low value
words are sought. If none are found, then the word group is preserved and
processing moves to the next word group element by way of Step 640, in a similar
25 way to Step 530 above. If either a leading or trailing low value word is found in
steps 625 or 630 respectively in the selected word group WG(S k,i], then at Step
635 that word group element is set to null, so eliminating that particular word
group from the array, and processing proceeds to Step 640. As with Step 530 of
Figure 5, Step 640 determines whether any further word groups of length i exist
30 from sentence S beginning at word position k, using knowledge of the length of
sentence S. If any remain, then processing on the inner loop returns to Step 620
where the word position counter k is incremented. If none remain at Step 840,
then Step 645 determines whether the word group length i is now equal to the

length of the current sentence S and hence no word groups of length greater than i
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Table 4
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1A of Figure.é and F.igL.xr.e.7. may be combined. The method of scanning the array of

data set. ' ~f 1 7 MAY 2002 40 11. A nethod as clainmed in clai T\XgMgfg%b@
r up

word groups is identical between the two algorithms. The algorithm of Figure 7
begins at Step 700 by importing the word group array resulting from operation of
the algorithm of Figure 6 (step 315). After initialising the sentence counter S at
20 Step 705, the algorithm performs three nested analysis loops to scan all elements
of the WG] array, identically with Figure 6, beginning at steps 710, 715 and 720
respectively, with corresponding end-of-loop tests at steps 765, 760 and 755
respectively. Processing within the inner scanning loop of the algorithm of Figure 7
begins, after initialising a word counter x, at Step 725 with a check that the
25 selected word group array element WGIS, k,i] has not been set to null. If it is null,
then processing skips immediately to the end-of-inner-loop test at Step 755
without further processing of that word group element. If, at Step 725, the
selected word group is not null, then, at Step 730 the word counter x is
incremented, initially to point to the first word of the selected word group. Step
30 735 tests for one or both of a prefix and suffix in the selected word x. If none is
detected, then at Step 750 the word counter is compared with the selected word
group length i to determine whether the last word of the word group has been
processed. If words remain to be processed in sentence S, then processing returns

to Step 730 to increment the word pointer x to select the next word of the word
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array WG[] resulting from the processing of Figure 7. At Step 802, each element
5 of the weightings array f[] is initialised to zero, as is the maximum word group
length variable m and sentence counter S. As with Figures 5 to 7, the WGI] is
scanned in three loops, beginning in Figure 8 with steps 804, 806 and 808
respectively and having corresponding end-of-loop tests at steps 840, 838 and
836 respectively. Having selected a particular word group element WG[S,k,i] at
10 Step 808, a check is made, at Step 810, for a null. If the selected element is null,
then the next word group element, if any, is selected via end-of-loop Step 835.
Having selected a non-null word group element WGIS,k,i] at Step 810,
Step 812 sets the corresponding weighting for that element to unity and initialises
two further scanning variables x and y. Variable x is a sentence counter to enable
16  word groups of the same length in the current and later sentences to be checked
for a match with WG[S,k,i]. Variable y is a word position counter, equivalent to k.
Variables x and y are initialised to the current values of S and k respectively by
Step 812. At Step 814, a check is made for further possible word groups of length
i within the current sentence X, beginning word positions later than position y. If
20 any remain, then at Step 816, y is incremented to point to the next word group. If,
at Step 818, the next word group is null, then processing returns to Step 814 to
search for further word groups of the same iength,
If, at Step 818, the next word group is not null, then at Step 820, a
comparison is made with the selected word group WG;[S,k,i]. If no match is found,
25 then processing returns to Step 814 to search for further word groups of the same
length as above. However, if a match is found at Step 820, then at Step 822, the
weighting of word group WGIS,k,i] is incremented and the matching word group
element WGI(x,y,i} is set to null, having being counted, to eliminate the duplicate.
Processing then returns to Step 814 to search for further word groups of the same
30 length as above.
If, at Step 814, no further word group of the same length i remains in the
current sentence X, then at Step 824, a determination is made as to whether or
not the last sentence has now been searched for matching word groups. If a

sentence remains to be searched, then at Step 826 the sentence counter x is
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On completion of the algorithm of Figure 8, and hence of step 3_25 of
Figure 3, the word group array WG([] contains a single entry for each distinct word
group occurring more than once in the input data set, each with a corresponding
weighting recorded in the weightings array f[l. The word group array and
15 corresponding weightings array may constitute the first set as generated by first
set identifier 215, This preferred algorithm also yields a record, in the variable m,
of the length of the longest surviving word group, mainly for use in the next
algorithm to increase processing efficiency.
As regards the demonstration of the present example, the Table 4, on
20 completion of processing by the algorithm of Figure 8, emerges as follows, with

the corresponding weightings included in columns headed “W*":
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3 CdE
3 EF
2 P
4 C
5 E
3 F
Table 5 /

In this demonstration, the variable m is equal to 3.
The next step, step 330, of Figure 3 eliminates those remaining word
5 groups forming sub-strings of longer remaining word groups, increasing the
corresponding weightings of those longer word groups by the weightings of the
eliminated sub-strings that they contain., This step may implement part of the
selection criteria of the sub-set identifier 220. Processing to achieve this step
begins with the shortest remaining word groups from step 325 and proceeds up

10 through the word group hierarchy until all shorter sub-string word groups are

eliminated..
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the shortest remaining word group WGIS,K,il, the algorithm searches all remaining
word groups at the next longer iength, and so on, until it finds a word group
containing the word group WGIS,K,i] as a sub-string. At that point it adds the

10 weighting of the word group WGIS,K,i} to that of the corresponding longer word
group and sets WGI[S,K,i] to null. Processing proceeds with the next and shortest
remaining word group WGIS,K,i] until processing reaches word groups of leng.;th m,
at which point the algorithm ends, with no longer word groups remaining to be
processed.

15 The algorithm of Figure 9 begins at Step 900 by importing the word group
array WG(], the weightings array f[] and the value m output on completion of the
algorithm of Figure 8 (step 325 of Figure 3). After initialising the word group length
variable i at Step 902, an outer loop begins at Step 904 to process word groups of
one length i at a time, beginning by incrementing the value of i, initially to analyse

20 word groups of length 1. A test is performed at Step 906 to determine whether
the current length i is the length of the longest remaining word group, identified
from Figure 8. If so, then no word groups of greater length remain and processing
ends at Step 908,

If, at Step 906, longer word groups remain, then the sentence counter S is

25 initialised at Step 910 and, at Step 912, the first of two loops begin to scan all
remaining word groups of length i, incrementing the sentence counter S. At Step
914, included for increased processing efficiency, a check is made to determine
whether the current word group length i is greater than the length of the currently
selected sentence S. If no word groups are likely to be found of length i from

30 sentence S, then processing of this sentence need not continue and may, instead,
skip to Step 946 to select the next sentence, if any.

If, at Step 914, longer word groups are possible from sentence S, then at
Step 916 the word position counter k is initialised and at Step 918 the second of

the scanning loops begins by incrementing the word position counter k. Having
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& ()-r| || ekfieht k¢ @reékeliOfdd a null, at Step 920, with processing skipping to Step 944

to select the next word group array element of length i if the element is found to

be nuli.

5 If,at Step 920, the currently selected word group is not null, then
processing begins at Step 922 to explore longer word groups for one containing
WGIS,K,i] as a sub-string. Step 922 initialises a word group length counter j to be
equal to the length i of WG[S,K,i]. At Step 924, j is incremented to begin scanning
the next longer word groups, and a sentence counter x is initialised to zero. For

10 each setting of j, two loops now search the remaining word groups from each
sentence X, beginning at Step 926 by incrementing the sentence counter x, initially
to search WG] array elements from the first sentence, and initialising a word
pointer y. The second searching loop begins at Step 928 by incrementing the word
pointer y. At Step 8930, the currently searched word group element WG(x,y,j] is

15 tested for a null. If not null, then at Step 232, it is determined whether or not word
group WGIx,y,i] contains word group WGI[S,K,i]l as a sub-string. If it does, then at
Step 934, the weighting frequency flx,y,j] of WGIx,y,j]l is increased by the
weighting f[S,K,i] of WGI[S,K,i] and, at step 936, word group WGIS,K,i] is
eliminated by setting it to null and reducing its weighting to zero. Processing then

20 proceeds to Step 944 to select the next word group of length i, if any remain.

If, at Step 930, currently searched word group element WGIx,y,j] is null,
or if, at Step 932, word group element WGIx,y,j] does not contain WG[S,K,i] as a
sub-string, then searching moves on to the next word group element of length j, if
any remain, via Steps 938 and 940, in a similar fashioﬁ to the array scanning steps

25 of Figures 5 to 8 above. However, if all ren'i'aining word groups of length j have
been searched, following Step 940, and none were found to contain word group
WGIS,K,i] as a sub-string, then at Step 942 a test is made to determine whether
any longer word groups remain to be searched, comparing j with the known
maximum word group length m. If j is equal to m, then no more longer word

30 groups remain to be searched and processing proceeds to Step 944 to select the
next word group of length i, if any remain, as above. If, at Step 942, further longer
word groups are likely to remain to be searched, then processing returns to Step

924 to increment the length variabie j, as above.
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At step 345, the number of key terms may be constrained

according to a predetermined criterion, dependent for éxample upon the use
25 to be made of the key terms. Preferably, if any terms are to be eliminated
at this stage, they may be selected from those of lower overall weight.

In the present demonstration, there is no need to limit the number
of key terms, three being typically a sufficiently small set of terms to be
manageable by either an operator or a data management tool set.

30 However, where a longer set of key terms is identified, then any of
the strategies discussed above, alone or in combination, may be applied.

Once the set of key terms has been selected, it is preferable that
they be reviewed by a thesaurus or dictionary or similar arrangement so as

to eliminate similar terms.
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The search engine will store a summary or a set of key words of
the site in its data base. When a user accesses a search engine to search

20 for material, the search engine compares the search words entered against
the data base so as to locate relevant sites.

One application of the present invention is to use the key phrase
extractor for generating a search engine database of key words relating to
sites examined by the search engine.

25 A further application is for use in a text summariser. Here, a set of
key phrases may be identified according to the process described above.
Once these key phrases have been identified, sentences and paragraphs
containing these key phrases can be extracted from the text. Next, these
sentences/paragraphs can be weighted according to the number of key

30 phrases they contain.

A summary can then be generated by reproducing those
sentences/paragraphs above a threshold weighting or in order of highest
weighting until a pre-determined percentage of the data set or a pre-

determined number of words is contained in the summary.
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10 key terms for output in dependence upon said weightings.

8. Apparatus as claimed in any one of claims 1 to 7 further comprising
means for selecting key terms for output in dependence upon said weightings and

at least one predetermined rule.

15
9, A method of managing data sets, comprising the steps of:
1) receiving a data set as input;
2) identifying a first set of words confarming to a first distribution pattern
within said data set, said first st comprising one or more word groups of
20 one or more words, wherein said words in said word groups occur
consecutively in said data set;
characterised by the steps of:
3} identifying a sub-set of word groups in said first set, sald sub-set
conforming to a second distribution pattern within said data-set;
25 4) eliminating said sub-set from said first set thereby identifying a set of key

terms: and

5} outputting said key terms.

10. A method as claimed in claim 9 wherein isaid first distribution pattern

30 requires that each said word group in said first set occurs more than once in sald
data set.
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high value word in a word group.

10 13. A method as claimed in any one of claims 9 to 12, including the step of:
7) medifying any word in any said word group by removing a prefix or suffix

from the word thereby forming a stemmed word.

14. A method as claimed in claim 13, including the step of:
1% 8) storing said removed prefix or suffix in association with said stemmed

word thereby enabling said prefix or suffix to be restored to said stemmed

word,
15. A method as claimed in any one of claims 9 to 14, including the steps of:
20 9) weighting each word group in said first set according to how frequently

each said word group occurs in said data set;
10) modifying said weightings of at least a first word group in said first set in
proportion to a weighting of a second werd group in said sub-set;

11) selecting said key terms for output in dependence upon said weightings.
26



