166* 1 METHODS AND/ OR SYSTEMS FOR SELECTI NG DATA SETS
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The present Imt mem ""lﬂ ates to nethods and/or systens for selecting data
sets, which f I ar application in selecting docurenf< H&R 2602

instance from an *Béisetf or mat i on base such as that accessible using the
Internet. The Internet world-wide Wb is known communi cati ons system
based on a plurality of separate comruni cati ons networks connect ed

together. It provi deMEBHODSHARDIOR S YSTEMY PORWELEOTIN® DATRNSELS f er ent
providers but this very richness creates a problemin accessing specific

information as there is no central 10 nonitoring and control. In 1982, the

vol ume of sci ent I f'ﬂh‘é éarﬁé’érﬂ%\?én?oﬂf?gafe%ctla%%lad%Qé&’/{gggiés‘@@ﬁﬁ@ﬁ?g%@@ déta

every 5 years. I't was doubting ever every
1.6 years. Weétsh wmeh élmpansrtmmlanfapph@tﬂontnersalebtitamdommms rfet instdose tiiam raat €

of incregse; 0 u 0_l e viapi ity of such

net wor ks Wotmaﬁ%%ﬁ% g"bc ‘ﬁ@‘% %géesﬁ% é'l?' ﬂ?enﬁe? "A8ti on and provide users
with the informatiThe inlbeyevnardrid-wiieWebey avRidéwh tcomh@niBaBsiRNEydtevmepddean
however, is not c ncer ned with providin anot her tool for searching

systems suclMa8 PiEaRy, PH skPawt TW?'ga"t'?{Eré’eﬁ’i’@kél sepptedhigoesher helle,

They are beippgidedl 8didrOsbuires W Nhfoymytidh fﬁ)\‘r?hdn'?%tﬁ@r%‘n'ﬁ%r&ﬂ&&%%ﬁ t?\% Qéryt he
Web and sophjstication of search engines. Instead, enbodinments of

present i nvé'ﬁhﬂ%ﬁf FreRERsea PEPhigNE in @Ppmmggsrmﬁﬂ isfermesionras thermis meemﬂral

i nformat§ n%}]Wi;m W SiHirdit be stored for easy retrieval and how can
ot her users elygto be |nterested in the information be identified and

i nfornmed? 25 More Isp&82 |tbal\/bbam6t<blfeS<aem1Iflccamtposatecaﬂpaadinmgalarmnkmeﬁdm oras
PCTI GB96100132, provi des_an |nf n.retrie nt n a JASPER
ngent .t nat SP0oTREEVESTS Vel By TRAE Ny st s Bne GY6H: 2. HEH S P o 082
di stri but ed gvefyor ey éars, Wigh eﬂi@eﬁﬂﬂhbtoﬁsoftth@ IM8rnet and other networks the rate of

increase will continue to lncrease Key to the viability of such networks will be the

15 ability to manage the mformatlon and provide users with the information they
want, when they want it.

The present invention however, is not concerned with providing. another
tool for searching systems such as the World Wide Web (W3): there are already
many of these. They are being added to frequently with ever increasing coverage

20 of the Web and sophistication of search engines.

Instead, embodiments of the present invention relate to the following
problem: having found useful information on W3, how can it be stored for easy
retrieval and how can other users likely to be interested in the infornlation be
identified and informed?

25 More specifically, the applicant’s co-pending application PCT/GB96/00132
provides an information retrieval agent, known as a JASPER agent, that is used for
identifying and retrieving information from distributed information systems such as
the W3.

It uses techniques, such as hierarchical agglomerative clustering, to define

30 relationships between various sources of information existing on W3. However,
inaccuracies can arise within these defined relationships. This can result in
documents having dissimilar subject matter being clustered together. The nature
of the clustering technique is that one inaccurately clustered document can then

multiply into several.
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it uses techni ques, such as hierarchical agglonerative clustering, to
define 30 relationshi ps between vari ous sources of information existing on
WB. However, inaccuracies can arise within these defined rel atd &r¥AR 28
This can result in docunents having dissimlar subject matter being
clustered together. The nature of the cl@stering technique is that one

I naccurately clus ere(g docunent . can tthenrfgultig%%/ Lnto several . L2
According to a firSOr ALt 2Hrst (RRPRTL Q8 e PrearRt iveptian etheee s Rpvided
appar at us fappafiu€f6i HeRemminEasHessUPé oFi dinlidvidy! NeRRIWESN 1Akt laoAst Adfd st
and a second data set) said apparatus conprising: 5 i) input nmeans for

recei vi ng aecPRd 8atasshtyssid Appargiis cUoRifiNGlat a sets; ii) processing nmeans
for identifying a set of keywords in at least the first of the data sets,
t he processi ng neans having access to at | east one rule set and identifying
the set Bf ikeyworidputopeansefopfecsiving at leketisaid dingt and secoat! datdeetst ocessi ng

means furthegr determni | sute of sim.larity; and 10 iji). output
means to odﬁ put :rlogés%\liang’grﬂ?%ﬂsofo EIE&M#%{P?&FWH‘&YWOE% ‘g qtd?%st§b?)f'irﬁcﬂfudes a
rul e concerning rebeataty setsptiat procesaingdmdand haRg iaBedssiRsRa6idt \Whedaledsetet ,

and wherein sai dsa[)ro_ces%stj n%&geans eterm nes the neasure of simlarity by
conparing at | eastndifentéfuinodhe gey olikewuords hyriiser ofcspid)pt leastions Béeselng 15
means in the fir may 6N ' s r..gerived
fromsaid S?COndsﬁgﬁé%gﬁﬁbgn%ﬁgfg?#ggfn‘:&%?w e prégz‘}l{ag%&éﬁ%ﬁ‘ghmﬁggﬁe t wo
or nor e 1Reyillor ds QUtpHi Meansite eutput said mrasyssolksiatiledtywi t h each ot her, for
exanpl e keywords that forma phrase, with the result that the accuracy in
conparison of simlarity of data 20 sets may be inproved. Preferably, the
appar at us .whenetrhsaid rulesepincheiesiafube pahcaning atlatiow ddcativanst dud itentkinaa

by s A STAR RS b e o ghe "
conpri si ng éimigity by comparing at least one set of key words, identified by said processing
15 means in the first data set, with a set of keywords camprised in or derived from said
second data set.

_ Embodiments of the present invention enable two or more keywords
within a data set to be-associated with each other, for example keywords that
form a phrase, with the result that the accuracy in comparison of similarity of data

20 sets may be improved.

Preferably, the apparatus. further..comprises information retrieval means
and a data store, said first data set comprising data retrieved from an information
base by said information retrieval means and said second data set comprising a set
of key words stored in said data store. For instance, the set of keywords may

25 have been provided by a user, or stored in a user profile.

The rule set may provide means to identify adjacent items in the data set
which can be treated together, as a single keyword. This entails not only location
information but also, for instance, a grammatical test on adjacent items such as

one or more of the following:

30
1) a noun followed by a noun or a predetermined set of indicia;
2) a verb followed by a noun or a predetermined set of indicia;
3) an adjective followed by a noun or a predetermined set of indicia;

and



-of key words stored in said data store. For instance, the set of keywords
may 25 have been provided by a user, or stored in a user profile. The rule
set may provide neans to identify adjacent itens in the dafa MaR 2p ch can
be treated together, as a single keyword. This entails not only | ocation
information but also, for instance, a grgmmatical test on adjacent itens
such as one or nore of the following: 30 1 ) a noun followed by a noun or a
predet er mi ned set) of & pcideteamir®d set\of indicio fblmwesti by adonalor a0verB or a
predeterm ned set of jndicia; 3) an adjectiye followed by a noun or a
predet ermi ned set of #iuﬁ‘gﬁeﬁp%?;deg)ﬁﬁ"ned %ét?}"éf"%?'edet ernined set of indicia
foll owed by a noun or a verb or a further predeterm ned set of indicia.

According to a second aspect of the present invention there is provided a 5
met hod of det er miAGSPGAIAY tR\Rsecond ASREELPT the nresens dnventiont theralissrowvided @at a
sets, wherey [ : ' : b ] i dentjfying
fa0s 1o el nved S Riae Al acH LifieihEBPnalen teot B Hhiha RS 4o ™
accor dance wierginesaid exethodicoinprisesrtheestedsOofii ) i dentifying a set of

potential key words by reference to either the presence or the absence of
said identifying tags; iii) selecting sets of two or nore potenti al

keywor ds whj ch arapphdpgidentifyyg tagsiteiseiectdd daastenis iReR 96uht kHS Bistiof)the
cl assifying each sel ected set of potential keywrds as a single keyword; 15

v) generating a S cIeRPATPASANT VANCRIPASt SSUSLBAN cl assified set of
potenti gab kgywor dgemFymgSd 5&! & perRyNR Qeytvﬂﬂﬁf Bgrrefﬂl'é ettggeri]tg)%s’iﬂgenblfégence.

keywords fromthe~identified set of potentia eywor ds; conpari ng
t he generated setorghelabpernedes said identitying tigskeywor ds either canprised i nor

advant ageoddl y SR 8oL BLTRS ar bt BplnRLAY g el SedpbS o8 e
data itens Sai d adpplyegtt kastssecbnduluée;may conpri se one or nore rules from
the follow IO)g Setc::lassifying each selected set of potential keywords as a single keyword;
15 v) generating a set of keywords which comprises each classified set of
potential keywords as a single keyword, together with the remaining
keywords from the-identified set of potential keywords; and
vi) comparing the generated set of keywords with a set of keywords either
comprised inor derived from the second data set.
20
For instance, said first rule may advantageously relate at least in part to
the grammatical category of the data items.:
Said at least a second rule may comprise one or more rules from the

following set:

25
1) a noun followed by a noun or a predetermined set of indicia;
2) a verb followed by a noun or a predetermined set of indicia;
3) an adjective followed by a noun or a predetermined set of indicia;
and
30 4) a predetermined set of indicia followed by a noun or a verb or a

further predetermined set of indicia.
Identifying associated key words within documents, and other forms of

information, located on W3 and other information bases, provides improvements in_



:25 1 ) a noun followed by a noun or a predeterm ned set of indicia; 2) a
verb foll owed by a noun or a predeterm ned set of indicia; 3) an adjective
foll owed by a noun or a predetermned set of indicia; and B0 AR a
predeterm ned set of indicia followed by a noun or a verb or a further
predeterm ned set of indicia. ldentifying associated key words within
docunents, and other fornms of information, |ocated on WB and ot her

i nf or mat i onthizasesyrapy mfitﬂesrdlmmmh;eseﬁﬁfmednbetweént tresacdsduneantef and@ther

rel ationshi PS def ng%nm?tween theé q;)currents and ot her forns of

i nf or mati on’ PR, GITRFEd Wit DUOrArE SkstEMsAndomethollset hod and! or
system for sel ect ingetiaidtar?bssyditérh fOPBelREiMEasTd fad 1w1mde)Slees€Wplb9
only, with reference to the acconpanying Figures in which: 5 Figure 1 "Shows

an i nf or mat WAY ofcR@@swle gl e Mithetfrpareatq the accompaavingduenres yswiigh: Fi gure 2
shows in gchemati gid 04 Aot sSPinf&mation ﬁ?:%ﬁsso%y;s%rﬂqnp%g%rﬁpgfcu %eﬁxa«% e 10

Figure 3 shows the structure of an intelligent’ page s
storage proegstemof Figure 1; Figure 4 shows in schematic format retrieval

ff d st h f
Phe storage procel st enare . S, 1ma)' € eioRo rateres 8 ol s PkRe or

t hree i nf or aetésarsysedmij eval 15 processes using a Jasper accesssystem
Figure 9 shows a l§= wor d etvvo qenerat ed usi nﬁ a clustering technjque,
b o

for use in extendi '%r’?df oWs g Hetrecet an dntefligent Haﬁeﬁ%’ﬁef"rs-&%t'érﬁheand_

Fi gure 140 skedgé pRitels of Fighe 9asper agent of Figure 1 that is used to 20
identify associ ated key words. Enbodi nents of the present invention provide

i nprovenents to i higeet isbawscibescheatrdic faroateaetrinyal erecasses offesacebvy, theuch
as the JASP%&@&%V“%SCH bed bel ow. A description of the enbadi nents of
the present i'nvention is provided subsequent to the description of this
JASPER agent. 25 ‘Higyrplﬁeei‘@msi!ﬁowmibmnhmmlstor'age pmcebkm‘F@drdB JASPER
agents. It has further the ar eas as, informtion
systens that enpl cftythgse%op# cﬁ’ﬁl? %‘&\%c @%’agﬁdf‘?rnﬁlﬁ?ﬁdf‘ °6'ﬁag%t'81ﬁ‘§va'
enpl oyi ngs kegyosuzees ueihglaeleaberaaui:ekeyymhﬂ searchi ng techni ques. 30 An
I nformati on Access_ System Sof t ware a%mgﬁ Inér ovi de a known approach to

t

dealing with distfi$lited SROMS & gy TWerkd aehRiiedr UHESed SIHSEUIRS.
Each agent ggagfigid, wopegar.h%%rfwhh%alalp APuBs! $rafilBsaint 2 9kKs Y @8RS, ON

!
behal f of an entity (hunman or nachi nebasedgjw N an aut ononous nanner)
t oget her wi tamdl ocal data, or neans to access 0 4 MAR 2002 5

Figure 10 shows a part of the Jasper agent of Figure 1 that is used to
20 identify associated key words.

Embodiments of the present invention provide improvements to
information access and information retrieval systems, such as the JASPER agent
described below. A description of the embodiments of the present invention is
provided subsequent to the description of this JASPER agent.

25 The present invention however, is not limited to JASPER agents. [t has
further application in other areas, such as information systems that employ user
profiling techniques and information systems employing key word retrieval and key

word searching techniques.

30 An Information Access System

Software agents provide a known approach to dealing with distributed
rather than centralised computer-based systems. Each agent generally comprises
functionality to perform a task or tasks on behalf of an entity {(human or machine-

based) in an autonomous manner, together with local data, or means to access



‘data; to'support the task or tasks. In the present specification,, agents
for use in storing or retrieving information in enbodi nents of the present
i nvention are referred to for sinplicity as "Jasper agentsn NEA vfdterrm ng
fromthe acronym "Joint Access to Stored Pages with Easy Rre

G ven the vast anount of information avalg able on WB) it is preferable to
avoid the copying of information fromits original |location to a | ocal

server. |ndesd, totsupport dhdeask guedks.hah tﬁé"blﬁeéﬂt 3peEinsstod, Sag@ﬁfktroa%e iR the
whol e ethos of the Web.- Rather than copying informafion, therefore, Jasper

agents st or 805RBYOT EFtEGXIRE InfRAMAtioRr By r?mtiQﬁﬁ“emAsof/\nthﬁ b@ss@erﬂ\f@etl@m arghi s
nmet a- i nf or ght [eNY:] 4 i nf ormati on
itself, berﬁegég%%ﬁ?nflo?esﬁglée&}p?%a#agé?'ﬁag%%% da q?)']rnrﬁr”aﬁé ecé;crﬁgﬁyr{gl ude
for inst anc&Jdint Aoceks toHtotednPaoes widtﬁaemﬂemelvblé uni ver sal r esour ce

I d hi h
usea Lo 1 ovl do. aChAMYErvaeh MRt oFSFRRRareR aVlRE an 0k W s iesst Ao mnen

a retrieval avaquastopﬁn@admformatmnjﬁomﬁé otigiAaNedRichl tioed ozal MreéH. Ghdeesind
Net scapeT"’ for éd éOVI de sone neans, of storing information about
ToHR gk sUoh,

pages of inft e‘?qég bFo %y Suop, B @RPISACH: ifj conteary dAethsy WhPleotihAg of Hbeuser
to create aWeb(poﬁﬁtHér YthaheEapyehY GAtormZBIBH, %eﬂa%rss 2 ,C'a@EEﬁ drB only
particular URLs. Wile this nmenu facility is useful quic ecorres
unwi el dy whestevant emeseriifpimationge Aﬁrvﬂlérbeo#eemyaq@qgegmamenanvf@rmemon gan be
Essenti Yth re;eﬁ% r u I

captureaio (f@ﬂﬁ of s m ght ebﬂg\éﬁré}eggqﬂ?ﬂ&a 'te'trrsﬁ bg' |%Jr%'ug?to€aﬂlc‘ieqvﬁhﬁn
user can onbympracvuudelrsfoemaucng nlam:arg indledpdge. mﬁranwllieya\mrdheafaﬁhmhhat

useful neta-information such,as th cc of t page.is , a
angle phr aBROVTRE SR Rere 0 eRbthsHURD &5 etk and Fr i osSpmg i
al | cont ext set2nfoansidieis thsn ased &P beoved@ APomtbid)IdFrabi Omdaeut, tHatadisa Of
know edgebased systens (KBS), in information retrieval of phar macol ogi cal
data: in di feresforcWheRiretrieval regyesids Madeof KBS, information retrieval or

phar macojggy whi clidst o3 REiEntsUM SR anfanﬁefs% n?@“efdﬂléx%nﬁ;@sﬁgvrrdg
mention all three aspects, the information wll ssed in one of nore of
its useful &comedneans qfh$t9“p9 dnfoemnatien QDOletmﬁQegmjsnteoestrte theatsleemTMchalmdr ng

files conta i N i i nj . Q m
descri bed i ?ﬁ %ﬁ%dgﬁ%kﬁi@%&ﬁ%@%ﬁ?q&F?e&&g'@ﬁéé'gﬁp'r'.gré‘?*ﬁ%ae" '5% ﬁyiré‘% rrgrmry
nodel s: the amnbatydewttbrmhmcqner el Whileghisyserol fapilib) iis hedfulnitl ghickly
Man- Machi ne , St udi es, 5l fl‘ 228 1986‘? In nost fili yst ens hqwever
thor 6 1o, at BeadBeS cnuielky wied 20eaSaRatIK Jorct| BUmBY Bf B RA9SRA'E TVOIRED, R

2002 6 The wekaHtiang, tHe rébwseatmhe;moamat.edwdtm&nawgw sy dapurd ABRIR

agent is to allow the user to access_ information by a ' nmuch richer set of

net a i nf or ndPatomightdiecraquiigd abowt &g infermation srasediatheoses G@asenly Pse\ids a
accordi ng t%tﬁ’ﬁb Earﬁ%%'e%fe Ohs Wi & 8RRt 'tﬂé{teﬂééfm“m'g?é’rn?@rnf%ﬂ?ohtsdcﬂta% a
known form of ormation retrieval architecture, such as a ent -server
type architabe u:laee @cﬁrﬁmesseaf tthe tHage| intleshea singlte pbrasedihainamed roays notrdie,

such as an i nt Ry, Ltiple users equipped with
personal co ﬁéﬁl% ‘? re@;{ﬁg?)l( fsaggd%gﬂﬁe?ggg ?ray 10 be connected via a
Wrld Wdse Wb (V\YAWnsldeE\mra@Dﬁplleneidm@leuafdmﬁtroﬁ atoueithe agdt €Xkndwlethe

custoner's VWVfI |l e sery 41Q.. The Jas gent 105, effectivel
ext ensi on ofP3sRd systems { in jaforpation t&re@ ‘i’fe%h%E}?FO‘(S’H‘ctahQaW\ﬁrd%Feéem

server 410. cHheex@y sk MBS bé aHWfMd§ lﬁﬁrﬂ"ﬁ%ﬁoﬂl@trr'e§alcé}rﬁl'%¢ﬁ1%90lBQY<W%H it & net
in 15 known manner, for instance via the custoner's own netwo 415 and a
routes 420. iskerestce Unlasei airasne is caredeliw ehgserpso gnentidtesll bibirer: @erent® r;hea
the Int er net, (o} r S

L bnar! 2 2R YOS5 n BhSLASL60ks QRer oG5S Bl gt 1
stores, @Qe #clafong tosthe mobibml eﬁsfl(rdlhg files rnomfanriueg sibgrai Mﬁjnairw inhe Uobher

(the inteII| ent store 10 r|nC| al | t|on for a
docunent _colq% h%ﬁ%ﬁﬁ ﬁysé?'ﬁ’a%spg%scé' & t'n 858@3"% e’ﬁf\ge? @ adg %ai Pgeecff
can be buil tyss ofNh@ndrehaéabr Jofncﬁiemotmz YheNEY m@hdas pU&b&ﬁlalﬁﬁng Tyetengent
105 is effectively integrated with the viewer 400, which m ght be provi ded

by Netscape Biblishedin NaEah MapdMachine Siudigst REet? %2%%9(3§8§r ot trResty filigr
200 AS_desclichgtls HRkGer iidrd ﬂ%t%éﬁrihegtﬁ&lt?rofagoﬂ“é Rfek Wyerehtth dA¥!

sumari ses 120 and the user profi S I"e i n tthe customer file
server 410 where the Jasper agent is resident. However, the Jasper agent
105 could alternatively appear in the custoner's cli ent cont ext .



+30 A Jasper agent, being a software agent, can generally be described as a
software entity, incorporating functionality for performng a task or tasks
on behalf of a user, together with |local data, or access to ImgquRd% , to
support that task or tasks. The tasks relevant in a Jasper system oné or
nore of which may be carried out by a Jasper agent, are described bel ow. .
The | ocal data will usually include data fromthe intelligent page
store 100 and the 'ﬂnmﬁmlheorstm)tms éaﬁhlemrtrdlobtw "hwmtdd@ﬁedmstqf the JASPERQGeAE
by a Jasper 208 nt lW|I g nerally includ gémans to aa{g a text summari sing
t ool and std?e q rplow, I1F t USerotq Asgess IPIasmatian by, Ridpkch ficheeset Shdnetger
profil e, nednforimatieanpare keyword sets with other keyword sets) or 5
nmeta-information, and means to trigger alert nessages to users. In
preferred enbodi meRefeming Jadiigireadertn vpformatiesy dseess svsteat ascendingeansar o
moni tor ugerg 0+ t I % L

conpar ed. §| n r?%hgpt péfeftggrgg}%g a \?érpéﬁﬁsﬁga} }%sg’gb{aaé\%n?a ii‘ ﬁ}PoJ?%ﬁdow th
neans to apphiorevatiahgeetiiehsh |amh1¥9Ica1reonsu0h fasr st dliedi-sereendykeywehiteswis to
generate a 10 f ari ty therebetween. According to the neasure
of si mIarlty,nrr%gf drmt’([% ﬁ‘e!rst or second keyword sets may then be

proactively updat esh fyrd detalpaparstagentsuchras be inteiistibnal crsas iy hbge
first or secon |f word sets -with a third keyword set, or wth

met a- i nf or meHBIR'e %fs 58UiRRae MY 'HUPE’EHB FOMAMRrs T Workstations AL5; nihaseireay
m ght be 1bui bé casssvted Ne & Wveild VEEeWet TWEOH) WBE G S 466 SR he I:&stBIrI%P'% d@nt

conveni ent for instance that object-oriented techniques are appli

However, in QM8 fenthe ystomers HWWelfitay servee 480verThei Meshns amm hased
and able to T

of fered by Oéf;%tgé &?ﬁ%rlgnlsgﬁ,&angﬂbag%P\B'/la&é\A‘JgrgoQ’%ﬁ%?%ﬁlgt%ﬁ?ﬁl‘tgﬂ} genera ly
be i npl enent #ld server@1Qal t hough the client mght potentially be any 20

machi ne whi ch can por nth foIIovmn ction, the

facilities which Jiﬁ%ecr“sgd%?{t SW*'Iehaerus OnisnEANY ﬁ%"e t?lf‘an'&f‘?rBﬁt Pe

di scusseds Thesen Gaanre, Groinpethce muhwaecats&gﬁérl'@%wrﬁh@w&ﬁ £78 ah@td ireal -

25 Sto, rade Figures, 2 and 5 I}cfw t he actjons taken when a Jasper agent 105
I

stores inf or f8P1 oReViFeaRrovidery TG Servess St S ean ahgn pe)acegesedTyia the dptetngs.
first finds a?mvmtgg sufficient interest to be stored by the Jasper
systemin an IPS 100 associated wth that user (STEP 501 ). The user 110
then transnits a ' &sgr eesideot aag 98 saccessiblneby) atbpesusteraen's ks servers #dOnareon
the custoner, ng# 1 tian h S

sel ected VB8 c Ien 'ﬁég ég?gzgn%n%\e{@cg%%e%g%oodnn% gggméu'r?sregr@ P{/"%s (the
avai | abl onpwifile ptazé f4c3|0t)na)1d(t56' Efh&ORle inthibgdragepe stogent00)Okoldihg principiatiy s
the user 110 t sqﬁ‘plyt an, associ at e? Q tation, also to be stored (STEP
503). Typi cameg?'"} na Iﬁngir?tr AL E8ETH P he user is interested in the

8 page and can be weayJdspef uperftobaseting/statictife hferferdsliteaf \Wah Mo BABES an
retrieved fromthe 1PS 100 to visit. (Information sharing is further

di scussed bePBRNFIoNhEl 300N Yigwer i'é)@" RexdNetsganeactidet agend o\ is eBigetiyelym
the page in 3hd Wbwel MDOVBARICHE $IE Oly, ce
text is pr ov?gggragéqﬂlr’\{wgg"l-lyper eext 01‘or ﬁr%? gﬁcﬁ ﬁe(yg%\)s/\geeé gggﬁtégé%ﬁ (f§l Pzt
strips ouwd5 HMnsaltestc, Abd kap eXuactUYFerdaaFNTom ttlagSIe(NSTEP%OS) The Jasper
agent 105 then sen t ORIl ser onte

( STEP 506). ConTex?\ SS1 %%ngas(iabager ggstﬂg é%cuneen?r rghﬁéjc%urem%ﬁee e Lfsé@mn?r}szegl C
structure of 1a®céhcsﬂmtmm¢>réfsa'ﬂaﬂ5@ﬁ)on ﬂ'hen(iae'EextonmrfBesenvm AoOusherarttie

able to deal with 10 a w de, of the nt.actic rr|

Engl i sh sent JATREY . 3¢ 5uiss egg E‘H(‘P{fvleévafl (asrer @é) fé% % Egglyl ts
‘concept progppeirnd thkaserePERehP8dntertiong the facilities off ered are:
Informati on Extraction: a nmaster index of a docunent's contents is

conput ed, 39 ndexi ng Aovaspes AgeBbtREING Acsaftware eremtnean eprerally bedeseihed as a 15
Cont ent Redu%%)'ftgﬂareg %cdré&%‘nﬁg %nc?ﬂﬂﬂgﬁtry' f%?‘bleﬂ@rrf%& a?t\ég% Eﬁpzlsﬁs o'?ma:;léi’u'aﬂg

froma |ist mal h t henes preci e ent
docunent . Dosfcmw&reto‘@eamﬁnmgh ldpal tda‘aac Iqrragcwsetodnsaioiarta;etoosfupaouabm or

ConT I d whi ch I
ol ovant Lo ot ('R BSHESE =00 1D TaHE 195 Ne HREd EyShe! S IneY e

105 in a cli enrtrigcebuEbyad Jakpercigene, aaa‘ ﬂ%crib@ﬂ&ie‘l‘t@vthﬂ'\djmunﬂﬁlﬁaswnt Qsually
server generates applicationi ndependent marked-up versions (STEP 509).
Calls fromthe Jasper agent 105 using an Applications Programmng Interface
(API') can then interpret the mark-ups. Using these APl calls,
neta-information is ol 7tained fromthe source text (STEP



25 510). The Jasper agent 105 first extracts a sunmmary of the text of the
page. The size of the summary can be controlled by the paraneters passed to
ConText 120 and the Jasper agent 105 ensures that a summary @ MAKO 2450
words is obtained. Using a further call to ConText 120, the Jasper agent
105 then derives a set of keywords from tshe source text. Follow ng this,
the user may optionally be 30 presented with the opportunity to add further
keywor ds vi mchwdeldave ffaon whe iBelligTRPpE@e Istyre 100 bhd shevarafilk stone k@9, ahd the

particul ar fel ey e t.h L.can rovided, while the Jasper agent
105 suppl i eéunac(ﬁgg&ﬁ&ts%g \ngfégg\mi ac%as%gglg%eé"td’f’ 'ﬁgﬁas&aﬁ}( '?ciﬁ'(ge\/@ﬁ%% ¥°oa‘gﬁ\6vi der
comunity oé tewestinmarifing tdROGBredtheAestiity efdsolor rédds apEAUpRsSts, at st
Jasper agent 105 has generated the foll ow ng neta-informtion about the W

page of i nt@pedser pt’?fgeCH??F‘é‘)?tt-°sﬁﬂBP?rédk'@%pa?etkéy%r%Q?r kepperdsprts of ¢

keywor ds;5 Smeta-ifi6rni&tfin, BndM&dmttohgger flerd WEEB4desOh (dafs. Page’ s content;
the docunent title; universal resource |location (URL) and date and tine

of storage. 10 Relrepreferiechermbedipreats y Jaspet agans vall alsocbelpropisied avjtnmez0s

t hen adds t = t4 : [ P 0

( STEP 5121. hi ﬁ’ﬁ%ﬁ”é@j %8& "t°ﬁ2h%<g§/'(ﬂt§’lrg§§9 %g@cf)"?ﬂ% '{egg"é’i"?%ﬁ@ {’%gﬁk‘lﬁ’?'ee "to

i ndex on files coir furthergratrednérobodinents, faodaspehagentdggsovided Mathr neaas
There are three des,in which information gan be retrieyed fromthe |IPS
100 using ot 22pr 5 glaR TR TElAleR oSt nd GoR KRBT SE1S SV RFITTEE 1 ty,
whi | e t e otdeaBudedr simflafigntRidiRtweki.n AcabRiiniptd e Mmbadirs @f REhikkiey, éither
comunity of 20 agents and their users. Each wll be described in the

sections bel¥nfirSARINSeEONdSISYWAGSHS M98 theniheseraprielpvipdaigdely therdescrie,
the user prg%féﬂ,e%rathﬁ_efe%_@l@eﬂf HrAbardy 1R ARk d?fseié\gl?{ﬁq{\?\gﬁo‘fr\ﬂ'sﬁﬂ'mclé'tnﬁd

I nformation The user is interested in obtaining Is profile 1s

hel d, or at kepwertd seti At Withemetaipfermatiagemey besnedified.der to det er mi ne which
tenti [nt . , .d R | |
paces e Potent shish el 38lon A 0 R ol

in Figures 4, 6, orwar rrev user
suppl i esi® seftwate kepstemsls tio rhigat Jizes penvergemtt fdr0nstasceanhdT wbjettorierded

i ded by the.J 5 (STEP 601 2. The J . t 105 then 30
Doty eves | RESTTUNSRAE BPICL) FOMVBh R atasinenias foscribel Sabw SFE5eREs)
using a sinplig k&YVRxD baBéd Nariti) abid t8C Al NTorifle® M) tAMnolfaY WtEs! Javiaiged by

t he user when the page was stored (as o&posed_ to those extracted
aut omat i cal IPjogspsiogrsvsiam taieh by Prasle eqippeatinni gRd a W3 wiewisat dientystem

process. ThegHg Biiy® BE frh bR téthatoCaithdiughthe LRtntiMighs Boteub®) B¥anpi ch
pages wil | no'p ﬁge@?spvlsayghi) l'I‘Y'Le althdufg rt rrllgh B W )
20 machine which can support a W3 viewer.
In the following section, the facilities which Jasper agents offer the user in
managing information are discussed. These can be grouped in two categories,

storage and retrieval.

25 Storage
Figures 2 and 5 show the actions taken when a Jasper agent 105 stores

information in an intelligent page store (IPS) 100. The user 110 first finds a W3
page of sufficient interest to be stored by the Jasper system in an IPS 100
associated with that user (STEP 501). The user 110 then transmits a 'store’
30 request to the Jasper agent 105, resident on the customer’'s WWW file server
410, via a menu option on the user's selected W3 client 1156 (Mosaic and
Netscape versions are currently available on all platforms) (STEP 6§02). The Jasper
agent 105 then invites the user 110 to supply an associated annotation, also to be

stored (STEP 503). Typically, this might be the reason the user is interested in the



- 10 agent 105 then dynamcally constructs an HTM. form 305 with a ranked
list of links to the pages retrieved and their sumraries (STEP 603). Any
annotation made by the original user is also shown, along w 0 MAR 28820r es
of each retrieved page. This page is then presented to the user on their W8
client (STEP 604). 5 "What's New?" Faciligy Any user can ask a Jasper agent
"What ' s new?" (STEP 701 ). The agent 105 then interrogates the IPS 100 and
retrieves theageoand eacbavey wsehydar ptge ss¢rsTrEderiding whicht freges detrieved e

whi ch of the . :' S, rof.il e ain based on a

si npl e keywo?% lfprgtg@ﬁ)l %S‘%g'ﬁ'g?‘ éﬁ%ﬁaﬂgn gﬁg@?qslts#gnn&géﬁc%f?%ekﬁ” 1521T M. page is
then presented to The Jasper sgenti TR aextrekedcets sie @bulcentext tfeorhhther pegantid y
stored pages_which best match .user.'.s [ nd al so to other pages
most recent | §U4E8Pe89%H Vl'abg‘e( gl#;g:eﬁgjf ° °r\§/)\nW$1 ‘%ﬁﬁﬁ)ggﬁ'&@’r%éﬁ”@ I8 R5QYided .
Thus the @sein bS"HjperTelad foihbt anyi®w badplr tlgehla 0BAGRS EBESNbUY HyberTRY: and
likely 15 to be of nost interest to_the user, and a nore general selection

of recently Magiwglangyage (TP tags)(STRP §95). dha Jaspen agantd Q5 ten sendpitae

hi s Jasper I [ i which allows himto
add and/ or 3%?‘3?%1’%%%"5@3?%%%%%5SFSWF%@‘@?{%IE;P%\%@; t he user can

ef fectively sel ect CdnTéxsriedft firsg parsestasdogumentyito leternfife wor kyntActostrexture s

defined by a 20 ( S i p.the.praofile, .or, those, .
speci 1 ed i nBERa peEHE (BP0 G Cb e Ral aof 1P st S 3Bl 15 38R v

i nfor mat i1 whindde aranger of sthensyrtastiedphiamoaiena gtowringi (re. Enplish | s@aendes.
appl yi ng hu nmenory nodels to the fili of information was explored by
Jones in th[eTP %%Pgr%q"'é?r@?c%de‘a%r\?&g' i¢1°rln'%ét c@rﬂ é?feréf’t%SﬁWBF 8cessing| j ng
systens. As PBRadeOiSTEPBOHY! Arodditheciabilifs oftbred fr@nventional filing system
there is an anal ogy between a directory in a file systemand a set of pages
retrieved by®a Jaspdermagfion Exggctiorheaskastsr indgesotan desumestigheootents ia
dynam cal | y-co L i t he. i ich it was
retrieved. Thi géﬁéuﬁﬂ\gﬁk@%ﬁ@i}é%?%%frtl%?lg%ﬁb%fd &gﬁnﬁgf}%gﬁ;hé %n’&?v\o senses:
first, pabese30 whiCohtamt Reduction:rdeyerabiaviebvaf sgmamanisatiourse avatable, iranging

ot hers, depending on ith ontext.: ., .. second, there is.no sharp boundary
Lo the direct ofg flgkeFupaRacifion & daip PRETES tp ¢ e p Eubosrtes dRstOiht
extent dependi ng ombiddoaise Tratkihg:tley trheking thecdiscao8é 0Xb.ddclniehe Qérdexhican
approach, the nunber of ways of partitioning the .1i jnformation on the
pages is thus 8xIFgcy F'ﬂiﬂﬁ%ﬂg'ﬁf/o}ﬁeg‘qui‘ﬁ’vg%ﬁﬂe P?Efﬁ%b’ E?fe"taﬁé 10 (& 8P on
itsel f. Communicgatdgan With other interested agents 5 Referring to Figure 8,
when a page is stored_in IPS 100 by a Jasper agent 105 (STEP 801 ), the
agent 1052@hecks t IFondewt i12% inf usachdly dfendaspensagenti 105t dn' poelignt-server
community' ( . j : i u Y, Ii: .
comunity. I? I[Eﬁgggﬁé'e -rgwggtef: eagsqgé uggr' S %e}p ??e{% 'ltg Ergps%%{eg&g%gg\@ hggﬁon
certain threditEpdndSEERa6@F)up wensiops AGFEPTT09)i nCalis deonartht efespkt’ agests 06,
can be 10 autonaticall enecated by t ent,. 105 and sent to the user
concer ned (ngpgﬁ4§?pl¥q#8p#hogqrﬂpm¥r& “’?‘F@%&i mm&(ﬁf‘ 'E’Wé"'ﬁga%‘?-m?ﬂ%“%ﬁmi I
header ni ght Uynd @fiedensPhoeks, i metakiaforoation is basfesd KM (tke)ssarsts }exth{STEP

allows the, user before readin t},e body of the nmessage to identify |tT15
as_ bei ng28n® 1N orhhenlaspelsanent g9%t EFY e’ﬁ?ﬁ%?éiﬂmaré qfitle ot depamage. i'he
provi ded and dheotff siffafs et Be IcORtrbIRPEY YRe h%?ﬁét@f@cﬁas%d 4B driTeR TRDI ON
to which the nmessage refers. The keywords 1n the massage header ~ vary from
user to user andpbrdiasgenagantd 0Begnavrassthiat erauntroanyaefel OPH16R weardshs ipsained.
keywords in thej r.of i r [.S| : a

user's inter e%(wéé. a hgpﬁ,g!isgégéon;‘gyﬁggg, ?I?egg%gfp%(lr:%ﬁeé{]@ggﬁ&rﬁﬁ%&r&?ﬁgogﬁﬁﬁ on
such as the pagyevdrds | feorantheURbyrcahtexst oFelibwing fhge tisn disanymayn ropttianiaihn ben

t he page which the storer provided. The r ent 105 and tem

descri bed 39b0‘?f€s‘?ﬂt6§i"tﬂ‘§h tﬂﬁg ORREGTUNIEY, fO é”ﬁ’ggf‘t’ﬁﬁéhgg‘{/wﬁﬁdéf Yip %Q]ﬁ—@ g%’@és?ﬁsng
rel evant i nf ofgrabi M), N 1@ tRisSivey DKéBMords! singaiiethr Felebarmse WB thd/alskalcanrtse
and extensions may be made in a system 25 w thout departi ngﬁ)fromthe scope

of the presenkrovidednwhile therdasnenaaanictOS suprlies @ sati afdieywardpmdigho(iay be o

i nproved retr} | J j N=Tasell As exanpl es) vector space
or probabili S{,@g&%ﬁ%{uﬁﬁgﬁw 5932213@ asy cjcenségﬁ'bed by G Salton in

"Aut omatic Text Processing”, published in 1989 by Addi son-Wsley in

Readi ng, Massachusetts, USA. 30 Alternatively, indexing m ght be nmade nore
versatile by providing indexing on neta-information other than keywords.

For instance, extra neta-information mght be the date of storage of a page
and the originating site of the page (which Jasper can extract fromthe
URL.) These extra indices allow users (via an HTML form to frame conmands
of the type:
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-Uni versity about artificial intelligence and information retrieval. In
anot her alternative version, a thesaurus m ght be used by Jaqpfmmﬁg ts 105
to exploit keyword synonynms. This reduces the inportance of enter n@&B
precisely the sane keywords as were used ghen a page was stored. Indeed, it
is possible to exploit the use of a thesaurus in several other areas,

i ncluding the per%antile pnidbfdfl this procelsathagasberl8§erdto 06 Aay gehsratiiP! the
Adapti ve Agﬁ%f 10 The .'ufse of. user péo&{ll es by Jasper agents 105 to

det er mi ne i APUPHAE MFFaiMoLDatien eRPytitae W3 pape of IfBisgk power ful can be

i nproved. Wien t hehg€BhT¥RHUpplidd §onsickey N8t (perhaps refocussing from
one task to another, or fromwork to |eisure), the user profile nust be
re-speci fi e® by add@PhePesHis kIYWREESti ng keywords. A better approach is for
the agentgtq changﬁ b %&t&i#ﬂsc’fi |l e as the interests of 15 the user
change over tine. ?’ui s change of Context can occur in two ways: there can-
be a short -teer m swi surhmerfy efathe gragefsrammteritor exanpl e, work to | eisure. The
agent can icientifﬁ tHis frontl?_list of current contexts it holds for a user
and change into t Qe B REM WA . Thi s change could be triggered) for

exanpl e, when a newiveass reouttef Ibestedi (URL)@hgati on type is visited by the
user. There can al so be, l.onger 20 term changes in the contexts the agent
hol ds based ®on evd&ia¥s A HMERTeLPr@98f the user. These changes can be

i nferred{f§rom observation of the user by the agent. For instance, known

t echni ques which m ght be enployed in an adaptive agent include genetic

al gorit hms, | ear nifederfipg Additiamgtiy: ko driguneefoithe Haseer rgersoh@htheSiasids this

t echni ques di ' iater pQr t ayal in
25 1993, by TRa nOgRage] fhrrebddd &R THBRN hetbs) M M TeR BIBLTIE AR

| nf or mat i on 0, ttbe kagWwordsnbé hott iypaslodreReamusedinal indexadn filek @onedining metat her
possi bl e var.i%tfi Oﬂ oi atéas'%er systemwoul d be to integrate the 30 user's
own conput er T TAHY SJBFRIXR t he 1 PS 100, so that information found on
WB and onst he | ocal machi ne woul d appear honbgenous to the user at the top
| evel. Files cquld then be accessed simlarly to the way in which Jasper
agents 105 dietdeval g pages, freeing the user fromthe constraints of

name-oriented fili{re are three modes in which information can be retrieved from the IPS

100 using a Jasper agent 105. One is a standard keyword retrieval facility, while
the other two are concerned with information sharing between a community of
20 agents and their users. Each will be described in the sections below.

When a Jasper agent 105 is installed on a user's machine, the user
provides a personal profile: a set of keywords which describe information the user
is interested in obtaining via W3. This profile is held, or at least maintained, by the
agent 105 in order to determine which pages are potentially of interest to a user.

25
Keyword Retrieval

As shown in Figures 4, 6, 7 and 8, for straightforward keyword retrieval,
the user supplies a set of keywords to the Jasper agent 105 via an HTML form
300 provided by the Jasper agent 105 {STEP 601). The Jasper agent 105 then

30 retrieves the ten most closely matching pages held in IPS 100 (STEP 602), using a
simple keyword matching and scoring algorithm. Keywords supplied by the user
when the page was stored {as opposed to those extracted automatically by
ConText) can be given extra weight in the matching process. The user can specify

in advance a retrieval threshold below which pages will not be displayed. The



0 4 .MAtR ZppZ 13 systens and providing a contents-addressable interface to
both local and renote information of all kinds. Clustering in Jasper
Systens 5 The Jasper |IPS 100 and the rel ated docunents can eds&rMARapdpy be
called a collection; it is a set of docunents indexed by keywords. It
differs froma "traditional' collection kg that the documents are typically
| ocated renotely fromthe index; the index the IPS 100) actually points to
a URL whi chaggmecl@3 gken Idendim'tcath’r eangtfuctheandbiFivite fdrno BOB hwithrd earrked .list of

Furt hernore, ,va dd t| p s.of 10 neta: 0 ti are attached
to document &% i ?'JJ%@% rfeé'ﬁ]d aﬂ?nﬁheér sf’ﬁ‘é“?f?ér‘%% égg)r‘e M ENPAGEON when
it ~ vwas st@ragd byathe angmalamwns al® st5Rin,"AYnGavieh RRO¥LERE FNkhchGetritivel-

One inportant area where a Jasper stemdiffers fromnost docunent

col | ecti onsPfge-t hhis R2ges U&Wféﬁ?“tﬁé@ BeeHsranethelr W8 dlinet (STEP1I&H by a user

who _ . X nmade a conscious decision to mark it as a piece of information
whi ch he "and his peerqvmnuld be likely to find useful. in. the future.
This, al ong”WhetisiNewpkagilityf or mat i on hel d, nakes a Jasper |PS 100 a very

rich source of |nf e

nformation Retri e\?/\&'[?s% %? tales‘éh&hnlg‘%]s L%@gﬁt ﬁ\ghg?l cnleg\‘f y‘@gﬁthﬁﬂ 0t ?l%ent
Jasper | PS 1006.then iptertagetdsathe PiSe 108 earaf re2flevedsutticeiniosy ré&&tlb&&&edr@es

i nvestigati Cl ering Docunments Using kpag 1R t echni ques,

ter m docareht TERariRk clinthse G gs Dy & aheses PapTa PPES AL ithe RGEr Bhe
docunmentgp i ?&ﬁﬂé [ agdin ibasthen)asiaplel KEywé. makehilie afid cbang ta¥goi@irhi sTePVES
a neasure of _the simlarity of docunents identified in the store. For each

pai r Qf docdRBht sAﬂH'éTW-@égﬁé‘éth”cméﬁ?mPg te ghe wsar ehpwipgra fapkedi Betuefelinks Di
and .27 tcﬁ@ne Hac@hll(' Lc,%rkd Taabg lNh?’&’l B@@rrﬁa{cﬁthb%s‘epgg%ﬂg%nﬂls# S %'fhérn X

and XnYISt e nunber of terns co occurring in IS coe |C|ent
yields a nuwbecfs beistweesendlyagidred, lnAPSd(SfTEPC'/IQa‘Ht, wfthzaemotatwpslvelgere\movnded

docunent s h Gs IR LEEIR erv%SHWHw ﬁvvd-'é\kebo?h %?%I\g pgb ecently:} slcong aﬁg I&(gllelt

the sets of erns occurrin ocunent are
15 to be of most mterest 1o the user, and a more general selection of recently stored

pages (STEP 705).

A user can update the profile which his Jasper agent 105 holds at any
time via an HTML form which allows him to add and/or delete keywords from the
profile. In this way, the user can effectively select different "contexts" in which to

20 work. A context is defined by a set of keywords (those making up the profile, or
those specified in a retrieval query) and can be thought of as those types of
information which a user is interested in at a given time.

The idea of applying human memory models to the filing of information
was explored by Jones in the paper referenced above, in the context of computer

25 ' filing systems. As he pointed out in the context of a conventional filing system,
there is an analogy between a directory in a file system and a set of pages
retrieved by a Jasper agent 105. The set of pages can be thought of as a
dynamically-constructed directory, defined by the context in which it was
retrieved. This is a highly flexible notion of 'directory’ in two senses: first, pages

30 which occur in this retrieval can of course occur in others, depending on the
context; and, second, there is no sharp boundary to the directory: pages are 'in'
the directory to a greater or lesser extent depending on their match to the current

context. In the present approach, the number of ways of partitioning the



14 i.dentical. The simlarity matrix, Simsay, represents the simlarity of
each pair of docunents in the store) so that for each pair of docunent s/
and/ Sim(i,j) =2'"" [D nDO] / [D] +[D] 5 This matrix cogybgap

create clusters of related docunments automati caIIy, using the hierarc |cal
aggl onerative clustering process descri bed in "H erarchi c Aggl oner ati ve
Clustering Methods for Automatic Docunentt 1c aSSI fication" by Gi fflths A et
al inthe J [ 9 7 In
such a pr ocgggﬁﬁée%df °P3§ﬂ%§%@fssﬂf”)ﬁ.‘f'ﬁéﬁ”'$g| aced ?ﬁ%ésnr&l gnq e'BR'P)%s

and the twoinfospatigmitselfi such clusters are then conbined into a lar ger
cluster, for which simlarities with each of the other clusters nmust then
be conputed. This conbination process is continued until only a single

cluster of mommmmsnmewahrmhatnntelnatbagbemts |l evel . 15 The way in which

simlarity bet wee usterzwﬁjas opposed to jndividual docunents) is

cal cul ated can be f"@ﬂi 1o Figure, 8, 58,2 RaGR IS, stogaship| IBBELOQ bk acdarpeeppery”

can be enpl qpedisTER SONMPhRE Agkht k05| dhekRE i rpn}fhés oF Brh & %ééh Peﬁé’&?ﬁf?n ke

| east simlar pair of docunents fromthe two clusters is e& as the
cluster sinilpaslicammuntnHETFRANA) | nthie lapsl epmemunityt could befaryhpredatspminesit or e

can then be n front end onto
Jasper syst g%ﬁﬁ‘é{frﬁ “t kllﬁm\?RR/ﬁgé ?/rlga?tgﬁ F{ear‘:gtéJ I()g)d 'T*l ﬁgscf_oéﬁ 6?58)3 °E€?€M is
a known | angluragleolﬂotsﬁa Qoaphacmlessqmcetaransmmé uard "waidilds meekady, keth bea

t he gl ob andh th rid Wde Wb 25

Clusteri é%fc y@?ﬁ%&%kxﬁggrﬁenggggr?qcﬁae 1t HeaHsgnce eH‘eﬁaﬁTEgul ar
Jasper docummo, infdrintref hienotaie discwebeofthesp®yeed in a way which mrrors
exactly the documart cl uster technlggue descrl bed above: a simlarity matrix
for the keywords iTheamaildipagdasmight befos insianasdn dmdermast ed whi ch gi ves a
measure of the 'siggkpaKWY (keQlvok@yywords in the store. For each pair of
docunents, the Dice coefficient is calculated. For two keywords Ki and Kj,

the Dice coefficidmis allpws v‘@nuwy -bepore[rgpding K body IQf]ther nﬁéqs]age to 1dien1\melte

X t t t.h nber
E:IoZ:ulrr:nt lis1§| %g 918&3 gﬁ%‘l‘l Jg ccur It%c)%rg %lb'?"m I 5? ogg(e%ﬁ‘fsoffj?%f ggwéde
Jasper stor emdstheaiaeulcaheatseésotfbe\/miatmet mmorEanaetofn'eteemSc&mati‘oﬁ ! uhichr tHehe

keywords as t he docu;rent g ?ter . Instea% é go sible to exploit
the matrix REEPPS T Ry KSVVIRER, Fobie Massone PRRIYT var TIAY Feerpidotiptie
enhancenent .depfiding ohahskeywprdsffro iaIpage verbRRsaeh five uéwerdshﬁ&ﬁe.kaya\»or ds
nost simlar tQ the keywords_ in the user's profile. Thus for exa if

the words viRrefilss thwseaﬁrswaleﬂw hft S1998RIRMR gAsht U sainteregtser Té“epm#?algé‘- but
VRV is pgt bad). iReNRAGH PHRHet iAot nE Ml g{e%@éwuml m{OOth}
(assum ng VI is clustered close to virtual, rea y and | ntefnet)

this way, ddbemge gné@nvanmtﬁgommwhbmagﬁmhwm thmﬂorermeavldeq and Internet

may be retrieved r 0, ththe eha

profile. Figure 9 %oﬁsﬁig%ggé(mm%%ﬁgt%?%x c%elgg ?%%Vegﬁf?vvdl ﬁ sefs en .
15 built frcem texerekeynvarsafidi mak/abftqcmmthern&Ch%I'n‘fatmm an calrduembuﬂaaisper
store. The algorithmis str ht f or.ward ven an initial rting ke Word
ind i he T o RGPRENTSaE o AVPar VRHSRTS pherthoc bR MY ey Maeiny® Y5k

these fopes twithél@d @EdaelimPlron®ile aedps eifetle blBeM RVBRG0A.O FERMItace! A€ af our
new words. This can be repeated a nunber of tines (in Figure 9, t hr ee
times). DoubElstivelyesimude IpwalwiBprovgd iRsiiers! 2echniguesamighhie BOWIPYREr dds
occur In th%&més,%eﬁfmrsp@gé%{ %r%éﬂfstl%%wélﬂﬁlgﬂlﬁ? gfr%‘ébdagfdega%e%eb@@ ach

the particular simlarity coefficients to eac I nergrai ned
i nf or mat i on Salteeeinn! Agtotratic dEayt d&rooéssingti Ipablishedbiet W88% byoAddisofiVéesiec énd

way i s proactiv rch eywords conprising a user's profile can be
used to seac%% (f'}ﬂ‘ %%aW\%FHggQS%m evant to their interest 25 proactively
by Jaspep whi ch camerhhtvelpriaseing amightsbe AfadaanoiagesatidbgbrovigingSiateximgy
be interested in wi thout the user having to carry out a search explicitly.

These proact‘i”?/é“%téé?feﬁ@%t'%ﬁﬂl?é thap eYWads: e dNgieeper exya rastadpfogpation

gi ven i nt er vialght PeClhe tfatd B e stofagdbriat de”éhd' t?heUOQr%ferEltheglFe Qﬁ%uﬁﬁqﬂﬂlﬁ' l'e
may reflect nore than one interest. nsi d for exa he Tollown
user profil edaspat epmextragofropwthenbit) beaebamra invigrsha) wseunﬁvnaedn HTML

| i ngui st CS’fo?r%? %% epéoqﬁgg#’aﬁcgf thgﬁl EJ y, three separate interests are
represented | A2 "IPEVE profile and earchlng on each separately is likely
to yield far superior results than nerely entering the whole profile as a
query for the given user. Custering keywords fromthe



- 1s docunent collection can autonmate the process of query generation for
proactive searching by a user's Jasper agent. Wen the search results are
obt ai ned by Jasper, they can be sunmari sed and nat ched agai nsﬂAtMRugaQr' S
profile in the usual way to give a prioritised list of 5 new URLs al ong
with locally held sumraries. InprovenentgZo the JASPER Syst em Enbodi nents
of the present invention provide inprovenments to the JASPER system above.
These enbodi nent s SHPW MR/ eaggssk sTased ini 1994 drome Farnbridyet Unlviegpityealiayt

whi ch 1 dent uhifiSa/GhREhe thd MrObdior A3RR) a0ent that are used to |dentify
associ at ed l?ey words W thin a docunent that ‘may inprove the performance of
the Jasper systemimboether dhernativw gersiars tacthiengurtie etightcpe asaiiby Despenhgased by
i dentifying or r.e keywords that are associated wth each of her, for
exanpl e keyﬂ/&)\ﬁgéo t%%?o'{ié(ef’%'ﬁé SYPRPYEE: I'i‘éssée-éﬁﬁc‘%&t ERPUEARRSr O's eqtesinghen
entered iBt prédiselyltiessBME KeWoTdRas Wer@ised DR 4 BEIES wakFior@¥a RIS, & is

standard cl uste Iiﬁngqtecpni ue woul d consider that the expression
“i nf or mat i oRCTERENE &8P Bienkse b 2 dResayrys imeeyesal pthes atersuripplvdiagnthe

matrix) nampleyschaPsrofiled WAkhizASadaht 'ibafrﬂﬂdga#dr%"us@ﬂd " Technol ogy”. A 20
t echni que enhanced according to an enbodi nent of the present invention

woul d recogni se- that the words "Information" and "Technol ogy" are

associ at ed m|,%09‘ﬂ;@n¥é” ma single entry in a docunent-term matri X.

Repl aci ng t th a single entry can significantly alter the val ue
of the DiGe co- ef flihei eset ofiweer pranfilerehgutdsper bhentsi 108 & idejerin@tenetrmation
docunents. 25 For, ex | e, cansider the, followi.ng two p raphs: 1 ) The
people in nﬁelgﬁ?ﬂ}atr?y&‘gﬁ! 'ife[%etp’?'ﬁ% P8¥V§§ft‘“ CAR gﬁdﬁ‘gf%’ﬁdt eg&ﬁ%f %”We‘ﬂa“ts

t ransf erri ngo@hRhgs ebnfeixt GserRgisOfTosUssiNgORE FHeCRsK@S WRbHher,20r MM GRSIRABY
has transferred a | ot of people into the |atest areas of technol ogy. There

is a file oneipye) ibetsiek p\?\‘)?ft'ﬁ mugt e Eﬁ'sﬁeﬁff@ﬂd_nﬁ\t adging @“ﬁ(OVMFQtWWdS-
transfers. I abfi@r BB ash iOfdH the @enPlo Ihgndd h’ﬂe usgresgérjgﬁhe %}J;gwetsw?érg% of

matter of each paragraph is different, yet each para e sane
keywor ds 15naheluger peansecover tirogpdins' changet efstontexti genoocmr iimmwo ways: there

0 <R 2apzen7® B sharsteSAReR of adBee froly oL, exemBlet R oy oGl The

MAR 2Q0 eywor I htorna
"l ocal ", "arageht aadlidenafyvhikfroar e list elatweera TohtekePR &It fok @yuser aisd Elasngeer

standard cl ysterin then the_Dice co-effjcient for the two paragraphs has
a val ue ‘of 1'f‘t°A§"ep8%Wt‘f?é‘t%?5$anyi“é %@P%Wwf‘heb?j&qﬂ?é"rﬂ' foe examEler ?"3‘ Us‘? RGW

itp andar d ﬁ | YsdgRrdfndiffbReR MhfaLRStidrS typetia\Gsitedl BdtiSudep! 11HPe cARBREMRPMBNger
ar agr ap

2peopl e12BorigENyehENge &1 1hg APRReNts Fhzgenichnids baserieoyehingainterests of the
conmon o BOTh pay Rar A b ey ftch W, hedishy by & By
Cal cul at i ng KdreinBiapeec knafhiteckmiguesDvdeciCanight be epdldyled) in( an adaptive agent
include genetic algorithms, learning from feedback and memory-based rc_e_asoning.

Such techniques are disclosed in an internal report of the MIT made available in

25 1993, by Sheth B. & Maes. P., called "Evolving Agents for Personalised

Information Filtering".

Integration of Remote and Local Information
Another possible variation of a Jasper system would be to integrate the

30 user's own computer filing system with the IPS 100, so that information found on
W3 and on the local machine would appear homogenous to the user at the top
level. Files could then be accessed similarly to the way in which Jasper agents

105 access W3 pages, freeing the user from the constraints of name-oriented filing



15 However, if the keywords "information" and "technol ogy" are associ ated
to forma single entry in the docunent termmatrix and if the keywords
“local”, "area” and "network" are associated to forma singfq RAk g N the
docunent termmatrix) then the Dice co-efficient for the two paragraphs is
recal culated as 0.6. This is cal cul ated é fol | ows: 0 ~ MaR zoo02 18
Enhanced docunent term matrix Paragraph 1Paragraph 2peopl ellconi panyll 3
conmon t er neysteest did providing izoodHte atshatdregyBlCiaRy fakler @B 1bdal3arkOraidte
termsfil ell] gcal Olarea~ O ~1networ kOli nformation technol ogyl0l ocal area
net wor k10 5INFAENSHAN P%@ILKBA% there are six terms common to both paragraphs.
Paragraph 1 has 11 terns and paragraph 2 has 8 terns, accordingly: D ce
co-efficient = (2x6)/ 11 ) + (8) = 12120 = 0.6 10 A Dice co-efficient of
0.6 may be urate reflectlon of the simlarities and

di fferenges betwe t e f ara Var

plhrase st%reuctures%aﬂre]d'n’g?%unlr%tﬁ:% é?ﬁ%c@a}eé’s %g%en fif ﬁsg%%ﬁﬁ\bSFﬁa ed,p

|t ﬁentl fy| lngcslwmonf |ké§' avset oft had:uraerasamﬂe:lcecam?dkewtvsmh A& }W{erlk hﬁtamlé
eir inclusi simlari matrix is |like

enhance |ts$ttr ﬂ??a "%F%@Ht'”ké?}/\}b?&E’%B’Wﬁ%?feﬂ Rﬁ?a”t/\/\BCﬁ"Gdrf§m°6?'Vafr?f6un

fol | oned by tige Widk; ahe lﬁﬁ%ﬁeﬂﬂsm&Sa&angoﬁlYQ%%f URLaWARN! &ikifies the
structures which woul d occur in a 19 short phrase and are

therefore | #968Kignta thergpeveerten Hitalnterpebf Furtkermorar varpuaadditienal pigassiof
fol | onedy By nifia %oﬁfasﬁe{r?aesaea n@squwl.a KefaX pk sﬂﬁgﬂesu& & moe r

phrase and are therefore considered unlikely to enhance quality o
simlarity mddioisxre@riedpagent\whest it-lveaspstmedit anynaanoiationvihel usencinagehavef i st
of such phrase Lr [ and grammatical structures. The text of a
docunent bei V"i%‘i??@%%%ﬁ be exam ned for the presence of sets of key

words that form sOre Bhparcdntrerea Whiers @ Jaspger ay@tenh QiFfére ftrdsm rlnB‘stt l:l@d:urﬁér&CeSS
of identifyi nﬁ t hese ke%[ wor d Therg@ts l?ﬁenbe exceptijons

ci r cunst anc &8MeqHRESdp N QapmEnt KEEyeTRE Fadhe IR 1F?styn%é'ﬁe’ who

identifi ¢gl @ﬁadéoélfdéh%lﬂgs B@c@loﬁatrot metd Rrasds gmtdfclﬁ“orﬂr&tl%hr\&ﬁﬁ'@:h”tﬁ 3Md hishot
enhance the result of a simlarity matrix. her sets of key words that do

not conply wWeets Wnuldiber iede to dindt useled igrthefitureal Thisy @iangr wéthvihel metarder
SOme Ci r CUNGIARLES.n RBBARGReS a Jaﬁpéﬁbs%d@% ric g'o'f'ﬂ'lfé’rmﬁ{m()d' ment s

of the present I nventrioh need Ind a co m se ween rdentifying only
t hose grammati cal l‘sthascalspebeema&xahamd awliﬁhbl g:howmﬂmfbrrhamqn dHetevahnitRing a

2 Towar pr oBRTIRSH G ERiRRiAhGRalel i FER vpeTG 196 a8 poEule The' G o ™

r epr esenpat icarstoding Res BéanBmdes invdsliigatibme Jasper agent 105 that are used to
identify associated keywords within a docunent. 20 Input text 1000 is
downl oaded fromthe WB client 115 into a Jasper agent 105 where it is

parsed by a ¢ &@tinfPozamehf05, "Parser 1 ". Parser 1 1005 anal yses the
or a

i nput text reviations and acr onyIs. This analysis is perforned
by conparing each Wairg kepwimiutecheiauesodasnesi tagn-dacumentb nndrin G20, kef used

abbrevi ati ong %q%e@tggqgemn Rt fch &,%Od‘?oc&.ﬁe%@@ﬁb ‘ﬁ]m {heészfsBQf 4 ngons

and acronyns. PEVIAL] OnS "and Acr ony e Wi e I'nput text
have bee@5t djgesimitatiey mytx givest a TOGBUre of hlam sioeitasiey of glwicameytsPidestfiedl inL005

to divide it t d t h
header s ( sucheateiarronisondh o foRiifas b nfe foner Rt fiaed” FAUA
documents Di and Dj.
2* [Di n Dj)/IDi] + [Dj]

30 where [X] is the number of terms in X and XY is the number of terms co-
occurring in X and Y. This coefficient yields a number between O and 1. A
coefficient of zero implies two documents have no terms in common, while a

coefficient of 1 implies that the sets of terms occurring in each document are



30 Tags identifying abbreviations and acronyns all ow the second parsing
process of Parser 1 1005 to distinguish between full stops occurring at the
end of an abbreviation or acronymand full stops at the end 8 HAR gmence.
This hel ps to prevent spurious splitting of word groups 1010 m d sentence
that may be caused by the presence of a fyrl stop at the end of an

abbrevi ati on or acronym 0 b MAR 2D02 20 After being parsed for the
second tine tigntlealseThe sibliabty tiagrixyBich saygupsresoits thesimiarity di0edthspsip e
parser 1020, ,"Parser '2"F\ parser % 1020 erf,ohgs four operations on each
word group 1B9gHMeRtEdR the SteLG. 59 that ﬁaggé?é" GORPENt§/ANSS- 1010 for words
with unusual 5 capitalisation. Such words are often used as the nane of an
entity, such as a corporate conmunications network or conputer system For
exanpl e, i magi ne t RiP (@) colpdPanilih/ iRk «cH¥ken to call one of its conputer
systens "Quer". It may appear in the mddle of a sentence as "Over" in
which case it will be tagged as a word with unusual capitalisation. O her
vari ati ons of thi sThispendthat camybdeused empecdate tclastiens eofOnEratedOvddtunyidntsls
whi ch have been i enhi fied as Eavigﬁ. nusufal ca it@l isation are marked . as
"stop list" BYEMAUEE V'Ausé?%ﬁfq rALGHE Y 9697omerpUYe GusisingsPreRass HS55 SR 19 do
not reflect rHRrirghier MAbylemeestivieenClugterimgdomstidts Fs AXedMATe \BYclfmenyCh
as "as", "is", "are "s "by", "ny" etc. 15 A stoplist

are, “the", “they", "where"s "by", ,
may al so conPlassifigatipa’t by (iﬂfgﬁlsx& endl dufthexdeurmpheofs Rastmentasisar aA@S: i n
this instgycaebRmiRAUsssd PP i75-9b6N #n RUEHT & pPbcedlf febidh euRRhb is Lttty
basic formw thout the prefix or suffix. This'is known as stenmm ng an
exanpl es ar eplagedunagtelustaybywhseth and thedtwednost $imilanfsachuclesters are then
"predeterm natjiaon” it.o " AT Y pr ct" to "sel " .20
Secondl vy, thggh\ﬂg& d’:ddﬁtc?uggat@%l @?%f%%ﬁﬂ esﬁ%gé;@feﬁsvtvﬁ%ea Sﬁﬁ?esgtheag{ugbeége
1025. Thi r dl yustahels baa@bmipatddeThis aphidtatonchrocesdsis menkiedeaantit @y asdingle

override are tagge s being relevant to .the information content of the
docunent . Foﬁi"lsﬁ?qu C@’&HWE’BH;] FOENS B Fhéqhe\ﬁb}edgf‘that have been tagged as

bei ng 25 1gl evant l'ﬂhet\hﬁyiiﬁf\ﬁﬁiﬁﬁtdirﬂﬂarﬁWE&Weeﬁfclﬁé’cérsd&ﬁuﬂﬁmsear@ firiedivii e
tagged as being a set of key words that may enhance the result of a
simlarity maeguments) dfceieligtedegem Beajvaried. whptsa tlesperastoreaggempigdediak ng
relevant to | f @r i nt 4 t by
wor ds on thetc;g'{§ 6%‘;}{9?5%% g?%nﬁ%twegbnlsrfggrg%q')%g%%&”&@ggbgﬁ%t%ﬁfggﬁ%r gﬂ 30
Final |y, usi ige deasit cirnidarapajr eD80cwrhentls fromethor ivee slusterdds aset eisntheonlestelr
ver bl adver b/ Qorﬁggrﬁ\gj ective, these sets of key words are identified
according to ey grammati cal structures. These structures are defined by
t he conbi®@ati on of Ther@stlyipg clistert Steudtayesosfdtteelasper @tora ddn tHenshe wekdirte

ggjye(t:? i 3en]9 gﬁ%ﬂ%goﬁgﬁgﬁﬁﬁ%%ﬂsﬁ%ﬁ e%ldtoenrtg %I!\g Jgéprelgcstyg{e?n r&%%gbt%ei/nRML
(Virtual Reality Modelling Language). (VRML is a known language for 3D graphical
spaces or virtual worlds networked via the global Internet and hyperlinked within
the World Wide Web).
25
Clustering Keywords
Keywords (terms) occurring in relation to a particular Jasper document
collection can also be clustered in a way which mirrors exactly the document
cluster technique described above: a similarity matrix for the keywords in the
30 Jasper store can be constructed which gives a measure of the ‘similarity’ of
keywords in the store. For each pair of documents, the Dice coefficient is

calculated. For two keywords Ki and Kj, the Dice coefficient is given by:

2* [Ki n Kjl / IKi] + [Kj]



‘0 ~r MAR 2~2 21 Sets of key words falling within a preferred |ist of
grammatical structures are then tagged for inclusion in a simlarity matrix

as a~single entry rather than as individual entries. _. Therﬁsgw\/\%&? | i st
is alist of preferred grammatical structures that are 5 co I kely

to enhance a simlarity matrix List of Aﬁgociated Keywords Word 1Word
2nounnounver bnounadj ecti venoun7noun? ~verBnoun?verb7adj ective? 10 where "?"
represents a word that is not in the dictionary used by the JASPER agent.
Alternatively, "?" may -al so represent an acronymor a word appearing in the
document with unusvhsre c{:ébisttaﬂlnslmhebﬁf dER@mplIY@slnM/hlshdhomrrdsandr?éh)des tHE,

LAN, VAN, xDS es [T typically is used to nean
Informatlonnﬁ‘th Eg (%%}niil iW‘?C% ﬁ\?é’g Met work, WAN is Wde Area

Net wor k, xDSL r ef @r&eg«hﬂ@‘mnahl/ynémxafoﬂaas&ﬁéf st@@hscaamyatwomwaserﬂnaist al
Subscri ber Line technol o name of a corporate facility

nay
such as & cHRRMRFESSENYOIR g%é’ie\ﬁép‘k?éy‘?ﬂ@éeassf%é?%@tﬂdVWGtC‘l#%Pfrﬁda Instead
definitive lijigtposEhireto e'%p(di'ﬁHérrﬁﬁtrchQfseifrlh RIS WEYs, V&%gréée% Belo@Uch as an

adj ective followed by two nouns, as is the case for Local Area Network,
may al so be defindfe fxstuweviriesprefiler gahansemente kisgewthel uset profilketan the

e i eoThaidd by TRid ¥nd®Y @b mbleBhlibl 33 i A508 IHR, 18015

by an adjective ouns 04
MAR ?0p2 22 pbbfijet aThuButrs omdabele, Lif nee vedrtlh onrgda/t Jms!ie/ ane lhesrﬁetca)mm bhan

sets of Qr thr e These ra tic uct provi de .3
corpr on b WBETRBFeTIB ECh S i e EhRER AP e it 88 YRGS Hh Sudel
pai r or tri prefilef(aselindi6g MRNAE ys\Bludteréd 2ldRe a8SARLAL PELIHE AR IHENEP! 15 QAR
topics, such as legal articles, particular categories nay prove to be of a

greater advaMBageoqumants gontaiping YBMLabyt pré"”%céﬁiﬁ‘hgﬂn@ Ingennet draePemay

be adjusted JASPER
agent 115. ,&gﬁ%ggﬁlvﬂfﬁr%ﬁe@?%ﬁf‘g{ g%;et%éfn%? &nguﬁ%%%gai Earlf g% into the

Jasper key 10 wor digrer® shawsaarsiengfnelec oetwyark d&elyemrds 20 whisly halssiedre

used in tlge %ﬁyfw %e%e%o% ISW'EII'Qﬁp l“q)l(lg{(%gi&% % %? a CgJ?I'EBF 85%)26{[ IStOl’eusﬁTd to

enhance usSer pro rove

sear chi ng p%@mhhmlsts;raid‘rafo}%RE@lwgeam idifis. stbittlnlgBlsAey&l'did find whedolrywards
search engine, or, simlar, device, to.identjfy El‘n?cﬁge% S containin

associ ated KBOSLIPer 1o, fremthe irgylarity gatry- o our to the °’193'g?'a‘9’§'éjc
i nformati on £d fePBaSaR fldceddfordafestStheSfollPhelv Wiok®d tRisERd behepdtoydape

docunents. Simlar techniques may be used for other |anguages.
number of times (in Figure 9, three times). Double lines 901 between two words
20 indicate that both words occur in the other’s four most similar keywords. One
could of course attach the particular similarity coefficients to each link for finer-
grained information concerning the degree of similarity between words.
The second way is proactive searching. The keywords comprising a user’s
profile can be used to search for new WWW pages relevant to their interest
25 proactively by Jasper, which can then present a list of new pages which the user
may be interested in without the user having to carry out a search explicitly.
These proactive searches can be carried out by a Jasper system at some given
interval, such as weekly. Clustering is useful here because a profile may reflect
more than one interest. Consider, for example, the following user profile: Internet,
30 WWW, html, football, Manchester, united, linguistics, parsing, pragmatics.
Clearly, three separate interests are represented in the above profile and searching
on each separately is likely to yield far superior results than merely entering the -

whole profile as a query for the given user. Clustering keywords from the



‘General coments on the enbodi ments descri bed above. 20 The skill ed
addressee wi Il appreciate in considering the enbodi nents descri bed herein
that other text summarisers nay be used in place of ConText. OHptMARngagzance)
ProSumis a summari sing tool made available by British Tel econmuni cati ons
plc on the Internet, at the BT Labs shop {(?ocat ed at http: Il ww. | abs. bt.com
25 Al though described in relation to |ocating information via |Internet,
enbodi ment s qfeufieft RORSATYN LAY ADtdrAAteM@hbrokesd QF%eHﬁégwra{i&{ férogi%%&{i\%
information on other systens, such as documents on a uSer's interna

syst ems whi ci¢aephing By g\4ser Fehesper aggns M~4R 2002 23 CLAIMS 1. Apparatus for
determ ning a nea W) L t t ast first and a second
data set, said apé}g?\g? st\e %ggn%bﬁé%ﬁgs Q’% %‘?‘g?ﬁgu / ‘r?r%sé)ﬁé’ §Y Paks %"H@aé{?ef

| east sai d fandsnatoheédsagainst tbetsersepafile in ther osas svay0togiess privritisdemtd dyi ng

a set of keywor in.at | t th {rst of, the data sets, the processing
neans hav nd"eé%g@é' afod"ga‘f\'ﬁﬁ(j%%it"yg}?la PUNE2EE% and i dentifying the set of

keywords by use of said at |east one rule set, 10 the processi ng neans

further determ ning said measure of simlarity; and iii) output neans to
out put said Impraygraents tothe JASPER SYSIBMi n said rule set includes a rule
concerning rel at | venbafialehfd dif 48 drebdrRheuin " GRRARL ifBroflBhinaety A
wherei n sai d‘frocesm ng nmeans determ nes the neasure of sim Parlty by
conmpari ng atJAYRER sysiemsahoves TKhrssevenbirdimedtsnwilf ned Heydesaritleg mothederagce

[ he, f & (Wb f . d ' j der| ved
17 om sal d0saciBimal o Qe obikis Bchfdoed il R OFaoRE Ragri ot K wist 1o'°

conpri si ng iidémtifyatassociatedr ikeyalwdds nevtidn aad decotaent sthat emagairtpiove Sthalat a
set conpri sing, data re%ri eéed froman_information base by said information

retrieval meANETIRECE 8T 'S 2AEE SUELT AVeconprising a set of key words

stored in said datPhetbows cRistéiiiRatethifues cahabdRpnbitedl BY Rehtiyihg Mo or
conprising inforpation retrieval 25 neans, said first and second data sets

conpri sing dBPE keywpwlethat r?gB‘Pn_?éﬁOQi?ﬁeg_rWﬁhiQ_ﬂﬁ?hW@énb@f SRRl en ke wiends ghat
ret!| evali sTeRAR o phfadk! OFRES BELRALE LARBIS MleMthel aifbredlint PIMOLE MRS
of said first and second data sets and determning the neasure o
similarity biermangtiixiasgsingle tewmspecti ve sets of key words. 30 4. Apparatus
as clainmed in clai@m?2 ei ' e .data set defines a target, data
set for use in datg&rr 8?%@\%&@%@“%&?0&&3% ?%F?'HHW%tW?@%a@"ﬁ’é’ﬁhg,gatf ?Qﬁn
sai d i nf or naéxpesdias einfoenatinn Tackhdagyst fotiek avee separatedendries iied Bycuraértt-
processing 24 neans as containing sai.d target data set when sajd npeasure
of sinmilaritlfxEHE é‘am"g"défefrﬁi"%e‘ﬂ‘t'f'?ﬁ é’?hg_f‘%ﬂmat@!‘ A@jﬂar&?w°¥@vc1 aitred
in any ong ofechhijuB'&haHESD aBtatiiig WheR &infbothEntof hétbiasent pRABMEIGH wuiglat a
items in a respective data set conprises adjacent |location of at (east two
potential kefecpBrige et Hheewerds “Ifounatiprot Red Technelogwt #re eassogipied and
processi ng Ngaigq | i fiyd .cﬁﬁﬁé}k- L.al er
provi ding a si ngcrz eb g\c;\%drlggpﬁvgﬁ a?g%ntl I é‘gﬂég’ﬁ%g? kdéey *o d@.% %gtr%g%w
Appar at us asaddirglestiyncan significantiyr alter dwi dalae dfetimt Doeeca-effieienttused for
conprises at_least one of .the fal ing criteria: 1 ) a noun followed by a
noun or a pr EFer eI eeas"i"e%'}']@fbe?‘rql&gpé\?dggu'?fn ‘verb followed by a noun or a
predet er mged set Pbr éxehnsie acorbided thatolhdying tiwseatadrbgyed by a noun or a

predet erm ned set (;” 1J ndi ci ?; . and . .
he people in my company only use the latest information technoloagy

when transferring copies of files across our local area network.
2) My company has transferred a lot of people into the latest areas of

technology. There is a file on the network with a lot of information in it about the

30 transfers. | also have a local copy of the file.
Clearly, the subject matter of each paragraph is different, yet each
paragraph has the same keywords, namely “people”, “company”, “latest”,
“information”, “technology”, “copy”, “transfer”, “file”, “local”, “area” and

“network”.



+4) a predeterm ned set of
predeterm ned set of
pot enti al

criterion.

indicia followed by a noun or a verb or a further
indicia 20 the processing neans identifying adjacent

key words as together providing a single key word g
identified set of key words only when they neet said at
7. Apparatus as clained in an
said data store 25 conprises a plurality

P MR 200

| east one
one of clains 2 to 6, wherein.
f keyword sets identi.fied, by

13

sai d processi ng nEaghe, kdywosrde ‘MhfeFabiidry” @hd daéehnofigy "' &d MRYEE, “bkasaind

information retrieval neans,

fromsaid i

nformati on base, wherein said

processi ng neMerkepratigatedopy independest keywards ham Ppissteadsidepiustariagldtien

sets depend ] feusd Bl
o 0f (U BRAR 5y gt g

data sets.

ety 58

l£ybRb &g 1.0

termning a

fl\rt; gﬁaeg Fh% ?kém&fe

simlarity belowsethd i detursent Semmnthatiix ausing s standercki clustariog nEchoidues  is

th

conpri se h

St o) S
in at | east e‘ﬁ laﬁjfgi ;oé‘fov%s
first rule; ii)
either the presence or the a
sets of two or nore potentia

.applying identifying tags to selected data itens
he 5 data sets,
identifying a set of potenti al

{ Hedsatard Tk

in accordance with at least a
key words by reference to
d identifying tags; iii) selecting
ar@araphe? adj acent by appl yi ng at

| east a second rul %eoﬁl'é TV) ¢rassiryrngreaci;serected set of potenti al
keywords as a single keyword} v) deneraiing a set of keywords which
conprises each cl agsnfpaegd sef of fotent|al keywords as a single keyword,

rnwai nina lbovinaordc f v
L)

together with the

brthe—-dentified set of potenti al

A T LILILY Ils | \,y VWOUT Uo T
keywor ds; and vi) &?ﬁﬁari ng ghe gé‘nerat od sel of keywords with a set of
keywords either 15,CApRELi§Ed|[Tn orf derTyed ryomthe second data set. 9. A
met hod according to claim8 wherein saiy first rule relates at feast in

datatitens. 20 10. A nethod
br-e+-A—Sate- at | east a second rul e
Iovviil\g set: 1) a noun followed by

part to the gramuttecimiolagt egory df the
according to eith f 1
conmpri ses one or mf°8Yrules fromthe fo

a noun or a predet'gfdpspgd sell of Indicra~, Z) a verb followed by a noun or
a predetermined set_of indicila; 25 3) an adjective followed by a noun or a
predet ermi ned set dfleindicia;] and 4U) a predeferm ned set of indicia

foll onwed by a nounor—ra vertbjor a1fuuﬂ1, predeterm ned set of indicia.
A5 AY. A Al AL i A9 . A A %A5. A $59. As5, . AL59. A% As! | . A9. Al &2

A AL5% A. ASSYR. AS . fya A?. A IMhS[-8*v Ar 1

a{vqgl gb] Xl ca] ca] c lal-calcalcal

.c.a.].cai.]_ca].ca] ca] ca] ca] ca] ca]ca]ca]ca

] ca] ca] ca] ca] ca] ca]wegwork 1

The matrix shows there are 11 terms common to both paragraphs and that

each paragraph contains 11 terms.

10
Calculating the Dice co-efficient:
Dice Co-eff = (2x11)/(11+11)
= 1
15 However, if the keywords “information” and “technology” are associated

to form a single entry in the document term matrix and if the keywords “local”,
“area” and “network” are associated to form a single entry in the document term
matrix, then the Dice co-efficient for the two paragraphs is recalculated as 0.6.

This is calculated as follows:
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= 12/20
= 0.6
10
A Dice co-efficient of 0.6 may be considered a more accurate reflection of
the similarities and differences between the subject matter of the two paragraphs.
Various phrase structures and grammatical structures have a high
probability of identifying sets of key words that are associated in such a way that
15 their inclusion as a single entry in a similarity matrix is likely to enhance its result.
Adjacent key words consisting of two nouns, or a noun followed by a verb are

common examples of the type of grammatical structures which would occur in a
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There will be exceptions, in some circumstances, whereby a particular set
of key words that has been identified as conforming to a particular grammatical

10 structure will not enhance the result of a similarity matrix. Other sets of key
words that do not comply with one of these identified grammatical structures will,
under some circumstances, enhance a similarity matrix. )

Accordingly, embodiments of the present invention need to find a
compromise between __i,deptifying only those grammatical structures that have a

15 high probability of enhancing a similarity matrix and identifying too many
grammatical structures that have a lower probability of enhancing a similarity
matrix.

Figure 10 is a representation of the elements within the Jasper agent 105
that are used to identify associated keywords within a document.

20 Input text 1000 is downloaded from the W3 client 115 into a Jasper agent
105 where it is parsed by a first parser 1005, “Parser 1”. Parser 1 1005 analyses
the input text 1000 for abbreviations and acronyms.

This analysis is performed by comparing each word of input text 1000
against a database 1010 of abbreviations and acronyms. Parser 1 1005 tags

25 identified abbreviations and acronyms.

Once abbreviations and acronyms within the input text 1000 have been
tagged, the input text 1000 is then parsed again by Parser 1 1005 so as to divide
it up into word groups 1010, such as sentences, paragraphs, headers (such as
HTML headers) or items isolated by blank lines.

30 Tags identifying abbreviations and acronyms allow the second parsing
process of Parser 1 1005 to distinguish between full stops occurring at the end of
an abbreviation or acronym and full stops at the end of a sentence. This helps to
prevent spurious splitting of word groups 1010 mid sentence that may be caused

by the presence of a full stop at the end of an abbreviation or acronym.
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10 expected include OvEr, OveR. Words which have been identified as having
unusual capitalisation are marked as “stop list” override.

A stoplist contains a list of words that typically do not reflect the
information content of a document. For example, words such as “as”, “is”, “are”,
“the”, “they”, “where”, ”py", ”q\y" etc.

15 A stoplist may also contain a list of prefixes and suffixes. The stoplist
operates in this instance to reduce a word, with a prefix or suffix, or both, to a
basic form without the prefix or suffix. This is known as stemming and examples
are “manufacturing” which is reduced to “manufacture”, “predetermination” to
“determine”, and “preselect” to “select”.

20 Secondly, the word groups 1010 are compared against a “stoplist”
database 1025.

Thirdly, words not in the stoplist and words marked as stoplist override
are tagged as being relevant to the information content of the document. _

Fourthly, each adjacent pair of words that have been tagged as being

25 relevant to the information content of the document are further tagged as being a
set of key words that may enhance the result of a similarity matrix. Preferably,
each pair of words that are tagged as being relevant to the information content of
a document and that are separated by words on the stop list, are not considered to
form associated key words.

30 Finally, using a dictionary 1030 which categorises words as being one of
verb/adverb/noun/adjective, these sets of key words are identified according to
their grammatical structures. These structures are defined by the combination of
word types in the keyword set, e.g. a first structure may be a noun followed by a

verb and an alternate structure may be an adjective followed by a noun.
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10 where “?" represents a word that is not in the dictionary used by the

JASPER agent. Alternatively, “?” may also represent an acronym or a word

appearing in the document with unusual capitalisation. Examples of such words
include IT, LAN, WAN, xDSL and OveR. B

In these examples, IT typically is used to mean Information Technology,

15 LAN is Local Area Network, WAN is Wide Area Network, xDSL refers generically

to a class of technology known as Digital Subscriber Line technology, and OveR
may be a name of a corporate facility such as a communications networks.

These structures do not form a definitive list. Other structures for triple

key word sets, such as an adjective followed by two nouns, as is the case for

20 Local Area Network, may also be defined. Structures of four or more key word

sets likely to enhance a similarity matrix may also be identified, such as a noun

followed by an adjective followed by two nouns, as is the case for Asymmetric



A0V {f", #1109 ()-!'fy)! 109 ()-2zS 109 ()-s$P109% () - S@! 109& ()-!&10%& ()-qrr
5rrrsdEbC p

100 {f" 71 109 ()-6!10%& ()-4#109%& ()-F1 10%& ()-y/109& ()-y3.! fo%’? (Zﬁm-zsesf sg
shsislst*tbC 10! {f"S10%&& ()- !'10%@& ()-10%@& ()-#10%a& ()-4 10 10

10L9! 109&' ()-*t,tPuvx]y yzX9bC 10!, 10%@%A)-!1#10%q& ()-!

#1090 T& () -! #1O0UYKKE' () -\ #109%<& () -3 10%a& () - yuyXz={X{Y{Z{[{\{|af[<

10! f #- 109&' (Digitdl(R@lsotberdme, OshbRugh -theset a4 'comntor tihntdd8ofF &) oFthree

3. #109x<& () F \g {|}~&X6f [ <

10! 11 sy#lOO/ Q')No y#10%&' () - 1! Rsy#10% { & ()- 1! Dsy#10%& () - 1!  Osy#10%m& ()
- 1109 () - & ! WUCOTHERE ! grdimatical structures provide a compromise between not using
10! Ssy#lO%&' ()-1! #109&' ()-1'tsy#109%& ()-1! sy#10%&' ( ggnq

Osy#109&’ () -8650¢ tﬁﬁ%‘ﬁ&w%ﬁi@ og Feshming t Ww&a()or\trlp fDagdjaeent)keywords
h3#10%&' €) - 0 09

| 10%ggé&’ ()(5 f‘{%%%f&(@ If#%%‘g ()ch'l gr\%low&'p%ssvﬁf& fggg M@Y PHBECYpr
109 10g: Y10%gp&eqories: may prove to be of a greater advantage than for techmcal articles.

#1109 () - 85@8%1&’;‘%99?'&%9&.@%&/%(de@’é’&od/%%né.}\ggﬁng«? e %ype of article being
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10g

As each of these associated key words will be entered into the Jasper key

10 word store, as a single complex key word, they may also be used in the key word
clustering technique, detailed above, that is used to enhance user profiles.. This
may improve the quality of pro-active searching performed by the JASPER agent
115. It may also be used by a search engine, or similar device, to identify
documents containing associated key words that have been used to define the

15 target information of the search.

The process is not limited to English language documents. Similar

techniques may be used for other languages.

General comments on the embodiments described above.

20 The skilled addressee will appreciate in considering the embodiments
described herein that other text summarisers may be used in place of ConText.
For instance, ProSum is a summarising tool made available by British
Telecommunications plc on the Internet, at the BT Labs shop located at
http://www.labs.bt.com.

25 Although described in relation to locating information via Internet,
embodiments of the present invention might be found useful for locating
information on other systems, such as documents on a user's internal systems

which are in HyperText.
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10% ' f & (20 Cimebp¥8arfd&a(datai stofe, said first data set comprising data retrieved from an
information base by said information retrieval means and said second data set

comprising a set of key words stored in said data store.

3. Apparatus as claimed in claim 1 further comprising information retrieval
26 means, said first and second data sets comprising data retrieved from an
information base by said information retrieval means, the processing means
identifying a set of keywords in each of said first and second data sets and
determining the measure of similarity by comparing the respective sets of key
words.
30
4, Apparatus as claimed in claim 2, wherein said second data set defines a
target data set for use in data retrieval, by said information retrieval means, from

said information base whereby said first data set is identified by said processing
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10 6. Apparatus as claimed in claim 5 wherein said at least one rule set

comprises at least one of the following criteria:

1) a noun followed by a noun or a predetermined set of indicia;
2) a verb followed by a noun or a predetermined set of indicia;
16 3) an adjective follov:/ed by a noun or a predetermined set of indicia;
and
4) a predetermined set of indicia followed by a noun or a verb or a

further predetermined set of indicia

20 the processing means identifying adjacent potential key words as together
providing a single key word in an identified set of key words only when they meet

said at least one criterion.

7. Apparatus as claimed in any one of claims 2 to 6, wherein said data store
25 comprises a plurality of keyword sets identified, by said processing means, from a
plurality of data sets retrieved, by said information retrieval means, from said
information base, wherein said processing means defines a plurality of relationships
between said data sets dependent on the measure of similarity calculated for each

pair of data sets.
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i) applying identifying tags to selected data items in at least the first of the
5 data sets, in accordance with at least a first rule;

i) identifying a set of potential key words by reference to either the presence
or the absence of said identifying tags;

iii) selecting sets of two or more potential keywords which are adjacent by
applying at least a second rule;

10 iv) classifying each selected set of potential keywords as a single keyword;

v) generating a set of keywords which comprises each classified set of

potential keywords as a single keyword, together with the remaining

keywords from the identified set of potential keywords; and

vi) comparing the generated set of keywords with a set of keywords either
15 camprised inor derived from the second data set.
9. A method according to claim 8 wherein said first rule relates at least in

part to the grammatical category of the data items.

20 10. A method according to either of claims 8 or 9 wherein said at least a

second rule comprises one or more rules from the following set:

1) a noun followed by a noun or a predetermined set of indicia;.
2) a verb followed by a noun or a predetermined set of indicia;
25 3) an adjective followed by a noun or a predetermined set of indicia;
and
4) a predetermined set of indicia followed by a noun or a verb or a

further predetermined set of indicia.



