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SYSTEMSANDVETHODS FOR | MPROVI NG SEARCH QUALI TY
BACKGROUND OF THE | NVENTION Field of the I nvention The

wonres®ats47 nvent i on rel ates general ly to i nfor nRCTMIS2004/043918

search and retrieval. Mre specifically, systens and
met hods are di sclosed for inproving search quality.

SIS TN ol M FERHS 0B BIPONRE SEARCHGUarrry

list of docunents that contain the query terns.

Docurent s that 4o, ARIGIROTND BE PREIHEVENITORE 2 €
i gnored. Such syé%twmr1$%m§—prace—a—prenrunron proper

query formul atl on. WhafFié¢ld onﬁdmdhd'ennmsysterrs and

T ool R A ALEbE E o Ae ErTRi ore
spebIVIAITY, Gktems bt etidds BRI iSsed f&r ifipseliRs &drdhQfuality.

i mprovi ng search quality. It should be appreciate

that the present invention can be inplenmented in

NUIer ous ways, 'nCluqﬁ&%naﬁoﬁopkgﬁﬁéfAr@n apparatus, a
system a device a conputer readable

medi hmrsmﬁ‘imnasomretcmmu system.gasabiypicsily eaiges amryjmcblreca'ves a list

ter r erein progfam.in ti are .sen
of R S OGO Bl e L B g e ery terms
algegitﬁﬁai Suekensteme teriplate apiémival of pRPRF @fen forhikeaidhi on
are scrl bg‘%| bel ow, I n one Tgr%fgl pent, . a nmethod mmay
gene Wher 1 neprad il SYSEIRS ARG BCtAOGUBF JIsHingiGNFTiES Beh that they are
meeqﬂEel}pf&eylélH%Eé/fuf &afBh [ERifisng a determ nation whet her
the qguery includes a conpound query term a query term

included in a set of inflectional forns, and/or a

query term i ncl ud ' spel l'i ngs,
and if so, automm 6- AR Q§F iﬁ@@igﬁﬁﬁggﬁfy to
i ncl Siybeeranaral hethodd drv discRpedioe imhpitolvigsseadch ighalitg olglstid be
uer, r a corr.espondi ng, inflectional forns from
exbieeidied Tt e R oSSR RGRLOCBN H MARGTERoA I BHPESBDHAY hdpcluding as a
p&bés@ r fhepp@iniPEebystdtls devRid 4 BRiRAL 00 ccﬁﬁﬁtﬁéﬂ@&d%ﬁe medium such as

spel 1ings, searching a database using the expanded
a garapyier readhbletiorage Mgdiuanel a eompitter neswerk Wherein progsem instructions

arg ggﬁ%'vgi? TC%I@&C%HIC%W%@H]%@% n§é\}éga? 1ﬁ\%§g%%%r}ég&gments of

terns assocl ate
the Ipeessigtinadtive aresdebgrifedritelosy. associ ating with the

o | Bt sated Pl Geaf HalHehtGHE Bobdatrie iR dgbpSgpntaining a
leéf 0A® quaN &rhl, nREheQ! ddBEndldneiiEidr VIR GiRPY BRRINeah cOMBound query
0

| east .one_ conpound
term, a query term included in a set of inflectional forms, and/or a query term included in a

set of alternative spellings, and if so, automatically expanding the query to include an
alternative representations of the compound query term, a corresponding inflectional forms
from the set of inflectional forms and/or a corresponding alternative spellings from the set of
alternative spellings, searching a database using the expanded query, and returning results to
a user. |

In another embodiment, a method may generally include identifying a set of terms
associated with a document, expanding the set of terms by further associating with the
document one or more alternative spellings, additional inflectional forms of at least one term
in the set of terms, and/or one or more alternative representations of at least one compound

term in the set of terms, and indexing the document using the expanded set of terms.
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termin the set of terns, and indexing the docunent

usi ng the expanded set of terms.ln yet another
wentcesant , a nmet hod general ly includes sear cRCT@S2004/043918

first set of docunents for hyphenated words, searching

the first set of docunments for non-hyphenated words

that. correspond_tq.the h enat ed rds,, and ..
gondPael HEpUBET SE0OGI S ORRAET GHETHAY REBHef Herching a fistsetof
dJAURRER TS BBkt eoRRY feRRRRRALE 8rs 6t-dTYIBhEn@te tbrweh dphenated

I'n one exdanple, the nethod may further |nclude L
words diab corgespordter the brpheanist mprds, and gencgimga ek phassodpions

N
mehod mep fendrénclwder dsciviagd cpmpmmbjte;iging IaeﬁrWyy teon _from a user,
g ST ALY S LSRRG ol
conBhaiethnaebheRttE ERBRRMANICxpaNtinY Heeetew iveludsa second query

According to yet another enbodi nent, a,  conputer :
teysm @@ﬁoalme%awﬂa furhsrarydan i the sefpfgswciationy agivgen hyphenated and
' 5 BfRIr am package i ncl udi ng
Clngé#%%élgbﬁs&gﬁg#%t%mﬁen executed by a processor, cause
t he Acacdiagtr yetanptef enbodimenic & compsier hrogsane ppckagt erybedied on a

o s s Bl Mgk A0 sRRG LipHR ons o,
whetPaReited bl A reiessoy, sautdthe Peocessorty gerfdrinedniatibi such as expanding a

representations of at _ |east one comi)ound quew term
quERXIFeSPIVES HARR WiFT DR ANHIARS ORg T eR & israthys gpellings of af least one

| t i with o888 InoRNSItANRTVYE réSEdBntations of at least
q%g}f:%?@f %%&?%m%@l}ﬁéﬁeﬁ%r enbodi ment , an ianroIr?rmat iaolrc1)nS O L JeAst One
cangiqund vabrysemsi, end/ge axpaating thegiard edtheong o mrasainflectional forms of at
1 dat abase containing a group of docunents and query

© 88%&%??13“%@ c operable to receive a query, expand

t he Quei¥ingss BGurdiee edbodibient, lah hgfoirabtion featdval sysies gaarthlly
. Search docurreats i n the docunent fi tabas? qfnar 1o oo
infloeler HAPGIGRPIT QABRHE CYRIPEIE HEOHRIH JoCUIRE R ATt Rrgeessing logic

oﬁe??d'l‘@{ooﬂégévé@ﬁuér?,cé&ﬂﬁﬁd I ideEH® HRAB $in@ilistic techniques, and
I nflection set expansion, and/or orthographic

seasopatosimmants T slogumenstdptabadecar infersnaling respoRsiYRigehe gpery. The

SR STHARE ol PS5G0 88, ARGR % i,
arfid@arhensiphg ekpansices which illustrate by way of

exanpl e th rinciples . of. the invention. BRIEF . .
prach Pt pero et oo sastions O BGRRREnt RO BMoil s resented in
mbBR: deRAfin the BRRFSE 8aildaddsbigptionl dndWhd g cB@panyifgl figures which
description in conjunction with the acconmpanyi ng
illystzate hy svayWwh exanplethqrincarliey fifbe INYGHE™I s desi gnat e
i ke structural elenents. FIG 1 is a diagram of an
information retrieval system
BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be readily understood by the following detailed

description in conjunction with the accompanying drawings, wherein like reference
numerals designate like structural elements.
FIG. 1 is a diagram of an information retrieval system.
, FIG. 2 is a diagram of an illustrative computing device for practicing embodiments
of the present invention.
FIG. 3 illustrates a set of documents upon which a search can be performed.

FIG. 4 illustrates an index of the documents shown in FIG. 3.

2-
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FIG 2 is a diagramof an illustrative conmputing

device for practicing enbodi nents of the present
wonveskesan. FIG 3 illustrates a set of docunmeRCE/USPDH043918

whi ch a search can be perforned. FIG 4 illustrates an

i ndex of the docunments shown in FIG 3.FIG 5is a

flowchart of a nethad for searching a grour% f

o .
doc Ukt Ssis suftvvebartioh d seetadlo\Rh ssaschingas gEpuprof docygaents such as those
[ tes a nethod for generating a list of conpound
ﬂﬁk&ﬁ@&ﬁﬁh 6B is a flowhart of a nethod for
searEIG.\ dlugiratepa ofetlieldongenesatimgiadigt af ¢anspougfl words.

ganeh it O St adfvhod B SGRUREs f BTN pk Bhgqrpsing a i

mﬁﬁnﬁ@uﬁdﬁbgﬂphart of a nethod for searching a group of
docunents using inflectjonal inf orgt?ti.on. FIG 8 is

f1 oWEHartA Bhl_sﬁatﬁ%ﬁ msdhadder geé’&faéﬁgﬁ %F_UQP S¢S foyra group of words.
doc 53 145 MG QRSB Ffor RERENTRE h QRoupfdf@oc@mbilts Bsing
flomchart of a nethod for searching a group of
inflectiomehingorumiing. one or nore |inguistic techniques to
“exp the argh r I '
of " L hEG: 08 iR e Snlomdd ooy BB RRG bR Biing
oriflopvaphay inf@fationet hod for searching a group of

docupent s, usi ng .an i_ndex such as .that sho in Fl .
10, EESEEisEH R o S Ees i Lo MR R R 8, L oRmggfusing one or
m_t}};etlhgq%fie&@chﬁiq%eé R58PahPihe isBREOYhIY. Search quality.
e fo

ow ng description |s(§%esented t o _enabl e any
per sBHG.sl is s @xpanded andgx of the degwacnip gheein FkG. 3.

| NVeRjd OfY: i RaRSdnRL P Q}eg{o@?géédhqrg%ﬁ%mgmaﬁs using an
applrTcations are provided only as e es and vari ous
indedsdchaathadsisown il FH& I0eadi | y apparent to those
skilled in the art. For instance, while severa
exanpl es are provided in the context of a Gernan

| anguage seap@EyCIPTION OF SPECTIORC EMBODIBENTEhat
the general principles, described herein lie

. . i y be ap :
to oPysems aligeds ate dissloaserior éfpp&’YH‘ngﬁﬁllr‘gﬁ&&fﬂiﬂbfn e following
i L t. ' it . .
L e S L
Dpsceiptionseaf’ speditivembedidesty and egplicatiogs fnetpeovided el apexpmeples and

as the docunent 0_he..search It LSt . .
b SR e b BRRGAER bl ARy Forinsance, it
SV BRI Ss aroERAdddEs thotontdxinef a Bepein Haguayestach biadine, it will be

have been scanned into el ectronic form m | so
appsegietpd that the generp i iiRlss crilsdieesip ey Seagpfed © offer languages,
eAGGARIES, dd¥€pplications without departing from the spirit and scope of the invention.

Similarly, although many of the examples presented below are described using Internet web
pages as the documents to be searched, it is to be understood that offline documents, e.g.,
books, newspapers, magazines, or other paper documents that have been scanned into
electronic form, may also be searched. Thus, the present invention is to be accorded the
widest scope, encompassing numerous alternatives, modifications, and equivalents
consistent with the principles and features disclosed herein. For purpose of clarity, details
relating to technical material that is known in the fields related to the invention have not
been described in detail so as not to unnecessarily obscure the present invention.

In an information retrieval system, users typically enter queries via a retrieval
interface to find responsive documents. The results that are returned are generally restricted

to those documents that match the query in some way. Systems and methods are described

-3-
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wi dest scope, enconpassi ng nunmerous alternatives,

nodi fi cati ons, and equi val ents consistent with the
wonrbismeel4es and features di scl osed herein. For POUMS2Z®E/043918

of clarity, details relating to technical nateri al

that is known in the fields related to the invention

have not been described in detail so as nqgt to, .
fon AvgrBentivguiseryaueHSE viddhe #pligptionetftone Ry BIOES BRgUistic taehniques. In one
e QIR QML e 51’i§¥§1| u%%{sig‘é z}nﬁéc?ﬁﬁnéx_ﬁhﬁﬁﬁe%f%ﬂﬁl bund words,

queries’via a rettiev interface to tind responsfive
infloctiomehfosms, Eind/or esthbgrephih aeriations.r ehe exmedded quayy mcthenh ised to

restricted to those glocurren[ts that match the query in
PR &egtChS0SERRAISYS HORMPASYs are descri bedf or

aUgNENt] NUluEREs AtiRtdne S0V inawhibe neptplds ead kpparaths onBistent with the

nmore_ | inguistic techni uneIs In one §§|‘oodi.n§én4, tE_e ) i
prgseat inyepiiorgpanPe guRlepenisd o e wertdn {89 Ay dpudemulipleglient devices

! Ol 1 .

L T Vo Gt deves 102 may
inokide atboovpeer 1 b0 far acespting isdronpw.canddasdivplayiog imfermation that has been
FI.G illustrates t ' [ [ a .
repiiagt B BB PR, S ol 66, SOGB4 ppay ncluce
a kdapdtedmiieald 2 fahaceptirigrused Qlerier jtansnittod evenuetviqukd 06, searching a

client devices 102 connect eﬁ to.multiple servErﬁ 104, .
dafefisg phdogumentioid IEBBINEITIHE 1o Uads 1h BCTHRFY i1 AR Pifygomprise 2

1oRalr OB ok (R ARNOY 2 F5&EREL REWISErWARDUA virRBAPpriie network (VPN), a
di splaying information that has been received from

tetphene mapwoknsuchGs the Bublic1Hsitahed L clephorsr Netyoek (RSN pi intranet, the
04 05 i.hcl ' . . '
e A0E RIS 08 PR STAER I8 47 e T

ueril es

clibat abass 10D add cvoreavars 184,01 0Setounevitatiforaastivork 106; héweever, it will be
user..

The network 106 may conprise a.l ocal. area
ARPERIFk L ANractice (IR My 05 TRIE R RS PHARGIEESSy Sty iy andlor
ndvbMal shdnBhiveite diviNevicds hRlyRdReEfoNE tNMDflictiGis@T ad8rver, and some
the Public Sw tched Tel ephgne Network (PSTN), an

servars masperfome thedftaetinms of aeligntc onbi nati on of net wor ks.
For f il . ' El 0 tRLeSent 102
oli eirﬁ@' dfé AeGs IEB]% daéﬁagfeﬁteké}ﬁ%le a s?‘steﬂ-l RIOWRhiaB&Sen or server

vices two servers 104, 105 connected _
104 185 sedwwindFIRE;. Ihoweembpdintentisystem 08 spmptises achnuhaing device

[ ractice ther be nmore or_|ess; eliant . i )
sish o8 aersoif apeiee e aPRar B ame sy Cha e S
teldp¥iond, 8Ad/BEIHE AIkE) SheeiDOotwitngpiodllyainslady & procassdr 20ENemory 204,
servers may performthe functions of ,.a clie

t. FIG 2 .
2 ypRERICHAGPOI08, MEIRPY P ReRpl T repina T%{?,VQ@E giprags raedia 208, a
n&ofinttee 910,380 W&us 294 forjegﬁnecclﬂﬁﬁﬁhé dFofehfentidned dleRB8s.
enbodi ment, system 200 conprises a conputing device )
suchThs opergémsafisgbtemciPduwidlrtypical it gpconiralled by processor 202 operating

‘personal..di gital assist I t - :
B RSk ALobt BB P SR A0 YEp SRR e
shO QB4 02T, coffpiiitet Yead@lle needits such astiegh-smeed 2@Glonaaccess memory

I nput / gut put rt 207 foy acceptjng reno | e storage .. .
(RN and pl-valahle meiery; 40 P Hed osbioTomaty (RS ppsedf disk, disk
At BN AEGLE Bge b8y PO SR Hal @BRP:S! £8BRUSve or memory slot for accepting
computer-readable media such as floppy diskettes, CD-ROMs, DVDs, memory cards,
magnetic tapes, or the like. User interface 206 may, for example, comprise a keyboard,
mouse, pen, or voice recognition mechanism for entering information, and one or more
mechanisms such as a display, printer, speaker, and/or the like for presenting information to

auser. Network interface 210 is typically operable to provide a connection between system
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The operation of system 200 will typically be

controll ed by processor 202 operating under the
wqubidaaesa7 of prograns stored in nenory 204. MeROTAUS2@4/043918

wi Il generally include some conbi nati on of conputer

readabl e nedi a, such as hi gh-speed random access

SRR e BT L TR SRS oo

coghécypn. Port 207 may conprise a disk drlve or menory

f Sb?gsf,"%pé‘ﬁeéﬁﬁééo EBRRBRIoR: SRR SR FAPyPoCF S variet of search and
re ef“ah{oﬁ@ €Phes® Bp&ﬁﬁoﬂs' Wil typle Sy bé‘f.)éi‘f(ﬁﬁl%@ 112%@5&%}25 ito processor
r e anpl e, conprise a keyboard, nouse, or _voi ce
2Rexegringisofiwmsdhsiricsians enntaingdeen ﬁgomﬁﬂéfr%‘i b&%meélﬁal such as
one I 5! r
@G0 1R P ARSI SH Ref Be Reol 8B 1ibnor 20 (R amothr
compmrreadﬁbte\fmesd{ummlmhfaadeta%ﬂ(ﬂag@ddv;qelwaj érnyfrapeneibbeddvice via

provi.de, a co ection S st 200
oSN Rio AR B MO 25 3075 S B Aoy 204 mey
1n91ﬁ8é & @Jimet?l REp RIS G mEANEERE taftrollhg e %ﬁéﬂaﬁ@lﬁj of iysf&i{ 200 and
ow, system 200 may performa variety

pes@amm thesearch arrndevmevaﬁe@l@@q@ﬁ gescrifed @ raa@rd&tqlbbﬁéow Fpr
oY Nt PSS B CSREP 36 B OIER. iy 204 ey
mcludqsuﬂenabaseMdemzmmwrmmedeemey 204 may also

o 5l RSP S0 Bl PO s o o

inReMEE 20RARY orQecdivaife RIdQILN GO MLt BvatindtveaRTIR0) (Aatsham in FIG. 2,
interface 210 or 1/0O port 207. As shovvn |g FIG .2,

memapt 3420y #ag cHide 988 OB MPEF PROETAMSTIOp PHRIAGE gprics and/or

[ i s
OSSR ok gy 1 O
aquhsman%d fonopenatingdestwinterfagt 300 amkber fox serping us¢rfintylgeeweb pages

a_server 1

tOﬁEIHBJFE)}‘S%Z? V%QFWVH% eaglthé) At a%gs Q% H‘g% ﬁgﬂﬁt@l%ﬁé ts S prmarily
softweed-baspondilnge hpytexated/ e llyotﬂélilemmalmblst@ sperwﬂ-tpdqaoae circuitry

search eng| ne gso for searchi ng, ge qlat ba e 2 using
may §eiBsad 1p OkasP 9B T £} S RIBRHOT WP FE SR aaRs o imlemeht
p&ﬁ&gésv(%QSlgl%Mﬂ Yhel Fr&BhBinY&RIonO VIBius, MBS WREMt %ﬁ%n‘u&@ is not limited to

own I n 2, memory 204 may al so i nclude one or

anyoipecific ogmbinetionwef kardanrgiang sefierices and/ or docunent s

usi n sﬁouqd b %&@g@g{e ﬂgagglﬁ §8/9t%915 'aﬂg g%rtlfodg oF flle! r@lﬁ r%gﬂ’fvention can be

and @ uSer -1 at’ron or ope
prasidediwitheddvaes a?d6r anhitaturéothasleck sange ofStbe compendnicshown in

PSS PSR LBt T L SR M 0y B i

@?&Hé&@d 8PREGY. 1 hdd MhielprHBdEaPRE Qﬁﬂpaﬁﬁd)fﬁlﬂkﬂl at161n @ﬂichﬁcﬁt limitation as
nmbodi ment's speci al - pur pose CerU|try ed

tophesepeof therinyentieanBphetaiime. il shaul dé@fqpm@@ted that while, for purposes

ﬁ ﬂﬁgt%alf%h' sﬁ{b]t%n{ A4 i oﬁ%gtas Qrsﬂl% é%rﬁm&k &0k ‘ﬁhﬁ@devme such as

SSEHt T hven pres Phvention I s
a pﬁfsoﬂaﬂ nomhpatet ar a network server, in other embodiments system 200 could comprise

one or more such systems operating together using distributed computing techniques. In
such embodiments, some or all of the components and functionality depicted in FIG. 2
could be spread amongst multiple systems at multiple locations and/or operated by multiple
parties. For example, query expansion application 231 could be implemented on a system
that is separate from the system on which document database 229 is hosted (e.g., query

expansion could, in some embodiments be performed on the client, rather than the server).
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any specific conbination of hardware and software. It
shoul d be appreciated that the systens and net hods of

woheospeessent i nventi on can be practiced w th degrass004/043918
and/or architectures that |ack sonme of the conponents
shown in FIGS. 1 and 2 and/or that have other

onents that are not shown. .Thus, it .shou
It migg@tqaéﬂje appareYt izt exany simifay veriafions Gpuld; heapa &P e illustrations

shgx%ﬁ 919 %‘??St Lax'lcl 3 Ysthbad de@Qrti%g G Phel Iirfﬂcf];ﬁés' dF @h@ﬁreﬁé?lt thention.

e 1 nvention exanple, I't shoul
apprms:pxat/xedsly lmahcami (thee;, Systng;shﬁ‘ﬁnsleEIGS 1 ppdiz patrabq afied to

B e kg of SO GIGHE%, Y B8 e8RSt Ala R B08Rs. F1G. 3
ﬂlﬁﬁiamrakses@maﬁnanuanguage doQminak $09)864 S},Oﬁt 208 @m wlauh duch a

conpri se one or, npre sug yst ens t et
segrsh ﬁgn be BefBIete d OF BHHIR ?aﬁéc’e@e‘ﬂﬁ ﬁﬁﬁ?ﬁ L ﬂi €'stored on one
or?lgf% LATERUD4 cRhs Boke §own 18 FIORONENLSwARA FIG. 3, a first

ctlonallty epicted in FIG 2 could be spread
doammagist02mehtains the wprlséwbenszeifmg’| wutoteleoar’i @h@;r@ﬁam, gnd

GRS RALLALS R85 A8 PRI B Y arns

“aawﬁlépnohh’adndl“ablselpmm’f @4 thirddotureers 366 (enm’ralmsﬂﬁ wards “bettuch »

b eRony T SBoARoA G reRP B e o et S EReB S hains the
W&"Elts R&ltofeMoh,t RGALSREYEIN)? +dbislibtte,Dand Safiirtuyg ’ammhts 302, 304,

that many si'milar variations coul d be nade to

306, B0O& mezialsonechadrovas armare tgks (r aefarenced) 2 Hb oth@f;fmlmﬁats
A ]i;ou\rght 08 a0 LRELP! lﬁgtaﬁ otnhngpf St d cﬁfﬁ%ﬁt{s L@ ten G’gﬁ German, it will be

pusly T ndi stens s and
ap}br&adnecb&lau&e dotumérﬂmdu'ld = wrﬂtthne i axtyr leegusige of cmbmmm of

., Web pages) responsive to user queries. FIG 3
lapguraggstrat es a set of German-I|anguage docunents 302,

304, FROG4 iIR9BateiPAH il £00 Sddedion (1faRicGie®Bhden in FIG. 3. The first
-perfornmed. For exanpl e, documents 302, 304 306, S%ﬁgstof

cofeyn Dﬁﬂ@tlmleéchoﬁ‘FﬂH@r?eh% of tesne aadthesesondeolumpsoriging
dogg%l%ﬁtssclaﬁg%fhc Og{t@tho%e teﬁ% \?\gé?g(@ tdrhsFdieh adbahntab8én,” only

umrent ains t "abendzei t ung
cormupaideb €6.gn appeanbi) one dgcemaent Gired, dogementudy)." Othes sasmdsuch as

do nt,, 304 cont ai n wor d ben '
oS PRt oot esiii o anune Aol 0 35R0GAGE A0 308,
dgc hunlﬁmts ﬁ@@tr&t@sgzi pﬂolﬁéssﬁbe byertdsh 4 b&ﬁrcﬂmﬁd girte, such as search engine 112
ahnwagon | er "ahendze » And a
oy g e 1305 A0 B R FTGOR G8 PR AP BieB PO n response
tol%(@.{e n\g"%g%'ﬂe gin kl'25f9$é1\‘?é'staecglerﬂﬁ)%cicm§ radB@ses an index, such as

nts 304, 306 may al so i nclude one or
index 400, it Izlstel(lmne meichr doguments gmeap@n@tm@«at deseY derlks504). For

AI ho h
t (ﬁiﬁ{)lseag\f Irgec% o beqrsgde?o nrg%t!ch lﬂfet %&H Qig‘ch tid @cg%eggggpa term
frécﬁl@hci hﬁ/eﬁb@@umﬁnélﬁ ftequérd:ykﬁf-mt)lbasmnfmmahyn tesmeyahgrocould be
caonbi nation of | a(rgﬂguages FIG. 4.illu

UG A S (e GO DS R the PR ean Sach g fhus, for

example, if the query were “abendzeitung,” search engine 112 could use index 400 to
determine that “abendzeitung” appears in documents 302 and 306. These documents, and/or
4 reference thereto, are then returned to the user (block 506).

As seen in the foregoing example, a search may fail to identify documents that do
not contain the exact query terms. For instance, in the example described in connection with
FIG. 5, the query “abendzeitung” failed to locate document 304, which contains the term

“abend-zeitung.”
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colum of the index contains a list of terns, and the
second columm contains a |list of docunents

woanrsgsesandi ng to those terns. Some terns, SUCRCE4IS2004/043918
"bahnwaggon, " only correspond to (e.g., appear in) one
docunent (i.e., docunent 308). O her terns, such as
"autotel efon," correspond . to nultip]e docunents

doc udemvey SOREAYE Seh reslisis 19 sxpaifkqyesies o ey @%%Séble variants
ofﬁg‘gq@e)fy %‘5 htll@reﬁf @ﬁ&ﬁmg Mt RpoRtdld AR RARI thi c%ﬂﬂﬁr[‘@lese variants

e the |ndex 400 1l lustrated in
arEh@ mtksd:(b Ipraqareﬁereé embodimess al Vlageﬁyrof lisgpisiie Eatuesnsuch as

uer L\H/ 4508 %h C r{h‘?&ﬂ&% Cg I%hog?ap‘fﬁ ; 891‘1'?18)’ 0’4 Fatﬁ’)ﬁé( 220844 for this

hseh docunents correspond to that query (bl ock 504)
or exanpl e, boolean logic can be used to match the
query with the docunents, or a termfrequency-inverse
?Hﬂﬁﬁg frequency (tf-ldf) based i nformation
‘ rieval score could be used, with the words in the
quer i manyblangthged, chrtaih avonbpaiss dan bevaittapcsnaretely, VIHies, as

e TR s SR T e AT g RAGS n e
condfrenddzeiot fofig lorgyep ﬁémmal comjetmde NnsmAB2caaey tlROGis ribhe sendard
docunent and/.or a' refer encgg‘ thereto, are

WAL HBARSS HTES (Fer B BRAG E DOR o pfAtegind thus different

fol:a% BRYIHR le@d(ﬁ‘lrﬂ%ﬁ@nenﬁd&%ﬁfeﬁﬁ Y etample,tRe te@ﬁ”%rhyehprogramm
docunents that do not contain the exact query te

(nReningrielevision programp eaehavrpften eitee ps bféalsrehpr@@ﬁﬁé@t @ldrfernseh-
T Italr}mllz LG a hﬂ . [¥es GRGOH? 6F tthWordt Bl Rt tﬁeootixé}f:ﬁlta& fail to
Piie Zl, o term

cunent contains t
lo¢atb essgonzstvd dovgnie@ise way to |nprove search results is

pand u rie 0 i ude possi bl e variants.of the. .
qer 0 B AHOHGE oy RIRGBTIoHG RG] GLHOHA e oY echeifing alist of
diélﬁféﬂ@(‘iﬁq?oddiﬂa&oﬁ@ nhéd MeifdMeseisy &) &xpahs qaér{:és RehtalHiSSEtk or more
In a erred enmbodinent, a vari et i nguistic

cepaunf srdyEmAe Egnddaniat voverd paits %/91 "depletsn %tc ) §Aybe generated in a
a?r{g:&}h&g&f%%h 'For Q&rﬁ%le it 9&11!1 b0 Ghrméd ru%ﬁ’i Q1S GHafy, 85 8¢ dfRimically

I"s purpose. ounds” I'n many | anguages, cértain
seamhdlgpmmss acarpusef dpéunents Cepdnteret yveb\mgcs) end generating a list of
gnds or hyphenated. For exanple, in the German
ny nouns can be concatenated to form | onger

nom Flad; 6RO RS ESexahibldTEiNyick a seshod 608X eAd ﬂlolwmtina?IG 6A, a list of
standard way to mwltg thes%gmordsdé%fg. ﬁfinEate
P?T»?lﬁk?é W@F%Halfsdﬁ geRyae by ggarc RE2 5 e dgFpEp ‘words
(l)r'@c)f( é@?? Lfﬁ&fjse'afbhﬂi tﬁ@ H@%&%Fﬁﬁt&negﬁﬁldﬁfgquﬁhenhﬁﬁ version of

term "f'ernsehpro (nmeani ng television progra
eachrwdré (boek 6@4). i h*te:an then'be gengrated 06 grcdiringrdgair (ﬁér» 1$&hor A-B”)

tl\%i)wgs,r %Blﬁltfﬁeﬁl (thbijcich 6%61:I s rs%mte r‘lzﬁ“}b]paﬁxl?eﬁt& e Ife%lmlé) flsttrﬁé}ﬁthen be

shortened by, e.g., removing word paits that occur with a relatively low frequency in the set
of documents (block 608). For example, an examination could be made of the number of
times that “AB” appears in the corpus, the number of times that “A-B” appears, and/or the
like. It will be appreciated that a number of variations can be made to the basic process
shown in FIG. 6A. For example, in some embodiments the set of documents could also be
searched for instances in which “compound” words appear as pairs (or triplets, etc.) of
separate, unhyphenated words (e.g., “A B”).

As shown in FIG. 6B, the resulting list of compound wofds can then be used to

expand queries that contain one or more of the words on the list. For example, when a
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| ocat e responsi ve docunents. In one enbodi nent, this

probl em can be sol ved or aneliorated by generating a
woOi2e05/06684pot ent i al conpound words, then using POTAISRi0gN43918

to expand queries containing one or nore conpound

words fromthe list. The list of word pairs (or

triplets, etc% can, be eneratg&l ié] a varjet¥ of, vva
QRS 1sasesiysrdblock 6o itande FYmBad tRsaierneitdt o yowords in

th% Ylst ?)Qlll‘é Yif %l?ea%&:?ﬂf E‘(Qitﬁ% 9RrPiaPisRf Afa c@ﬁﬁ)ﬁﬁﬁ‘d‘f)ﬁl the query

er net and generating a |ist
candmrsoppielmbmiaalrm 1nI§IU® tl&mtbﬁmn@ @ﬁheep@alhﬁbﬂ kf54% uker Eaiample the
wé%rcan gsﬁ?pgacie@%é/ &t é@g?ctgm Ifggtélgfra‘{: éao% thg two?{l g&t e%{é}ﬂp‘?é, “AB” could

betepldomI s AB IO ppBE T -BY cmlkidm réﬂdh@dlbyGOQB ORNER”; and so forth.
searching t h% docume ts, for t

di . .

Thpships FEaaRedhs aPEYo R brerizeitiiog %?@g{%}%@gon pfmegiiop;vifh FIG. 5,

widl bk *és%ﬁaﬂa@d aenpEAlRtuRd oamn&@éldlr.gaﬂ arnd(vamgd ,yleleﬁ@o&ﬁnents 302,
was I dentified (bl ock O In
3(blnbmuwﬁemtber thiwejustdenurienty 302 epd AHG) WW%@%%W@ pdindex.
t

; eI ApisY ggll’e e %’E‘a}{#xélg%‘l’g@én fgst Q)? %51?}’1519@ W&ﬁ? H%sgiéYBEJ‘al?ove can be used to

1rr(pbbm§ea1@ﬁ8ésult5m othxﬁwp)j'seas veail. Boarkaaplepdocnmentt vadttereiddormats

0 e nunb tjimes fh "AB" a ars, | h .

stgh b DESto G (o0 s At doBE S Eofiatle rhpgpreRRE Ry [¥hin ey inotyge

hypRBndiiok8e bicak Wdrlls RehAERT (ﬁ?qm@!: e‘ﬂhés@ Fords MABeindeked improperly as
variations can be made to the basic process shown in

hyphenatghwordsy Thrarippac emhodiggat Bedisin mp@ultl%vog&deéqﬂbed above
f
o R S loC Bt B o EREEY e, nShAIERRS Jond i
erebanteredf it Bmmmmt@l to mhmgismménanpmmdomds (amdgf it is'mot B‘Jc)ated the
sho in FHé; t he .r.es g list of conpound
B S FH TIPSR Be eﬁ@%ﬁwwgl% querles that contain
one or nore of the words on the list. For exanple,
when aquery is received (block 652), it can be
IndlegtipRfed to determine if it contains any words in the
L1 st i1 40" faRlbids fveaklzgn g%mff‘eeﬁm Roin mpé)qar&slaﬁltg
is part of a conpoun pair, the query can
graoptieateatat dnshipsi such azlease, r@ndftrhemmlp@rr persdn, ttemée paintood. Examples

For np “ e
lzﬁ(f]gF Hﬁ'ﬁe{: 100S 18?1u§%?1ﬁ> afigl}tlr?é Igg f ymtﬁ% fodf é(p ?qﬂn féﬁ? d?rt@fe addition
of ‘AB® tCOUY tdexpresl the pabt bnsé. A(Bt}ﬂ?mﬂea’,lons TAvdve clmmgdlgtthe base word
aCe d %< 1] f o’[
1t@%é%lll§5tl%t%bﬁﬁ’@r1§%®%é r?EégP? o SPOIEﬁ %'Mgssaak% ove in
,ConNngelnh hadiatidE Iv&'ﬁet? of Yiﬁlél:ﬁ’orﬁ? f&fﬂ@ ap %ﬁ Fr example, “abirrung”
"abendzei tung OR abend-zeitung," and would yield
anfiobbiremgen302 diffgant inflertivod formag efdhe saanrqotiges are “spiel,” “spiele,”

“$ dog¢ %gengstpie 3ggan%n%%3%f)s6t b f ) @Qgﬁﬁaﬁge%ﬁ%nhga Cfin'afjﬁﬁ(m but not the

I nen oun

otﬂ@x%pﬁqaja &4l tahdarngify documeenirsthat would p loﬁxmersﬁao the useswho generated
in other ways as well. For exanple, documents witten

the QUETr nat s

Thus, in one embodiment sets of inflectional forms are assembled, and then used to
expand queries. The inflection sets can be obtained in a variety of ways, such as by
consulting a dictionary or by using an automated tool. For example, if German is the query
language, the inflection sets could be generated using a language analysis or generation tool
with a relatively large lexicon of root forms, such as with any suitable word form analyzer.

As shown in FIG. 7A, in one embodiment a set of inflectional forms can be created

by collecting a set of words from a corpus of documents (e.g., web pages) (block 702). A
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such as Postscript (PS) or Adobe's Portabl e Docunent

Format (PDF) often include hyphenation to break words
wanodshessand of |ines. These words nay be i ndexedT/usS2004/043918

i nproperly as hyphenated words. Thus, in one

-enmbodi nent the |ist of conpound wor ds descri bed above

n. be used at ment ar Si ti .
O GArth o s et g s B s e it SRR alsp T ruappines
bdiReddiaf1bdisd wefdsGAaREes (hIvEN TBL). Pfﬂﬁbnhé erhbodlﬁleﬁ\t@t the set of mappings
| ocat ed, the hyphen can be renoved when the word js

canrhgdiliseed yntsingenlp HosswerdssthriAPDa Y Souse guitablsmber or percentage
of4RL h ctu%&e% Ce.%féltﬁ&s%'vaﬂ' thfapé‘ic}{ﬁﬁl ast RAR o0 ents) (block 706). The

gr anma 'at1 ons case, gende
tabllensbﬁthenmensmntedi mmﬂéng ora mOﬁmaEpnagpb@wecﬁ rdEtﬁgandshﬂected forms

inflections include the addition of "s" to a noun to

(b#%fkrﬁ%g) plural, or the addition of "ed" to a verb to
EXPIrERS. 11#@0&@94 métBBé €or Iﬂfbﬁﬁlrﬂglﬁfubgcd)dp@ﬂﬁon mieg dlection sets
changi ng the base word_ itself, as illustrated. b

gengfatescusingn wethod spetpas thatshpwpdn FIGn7A- dsshepn in ééén%]ﬁ if a query
cJ‘l@a?Inéa'cil Woﬁﬁh%ﬁ% b &l o!f Bh krﬁﬁ:ﬁﬁ&p@t (EIQEIWS%Sth%hEry i§@gmented by

Irrung” and "abirrungen” are
mc]mrﬁirgcthe dlmjallnciﬁm ofsallohe ntemt@emta theamtﬂectam st eor' 'sgmeéultable subset)

(b&ﬁfg ’64? h%\(fr e&gglg Oﬁ)g Cﬁ“ﬁ]ﬁp aul[o %9}1%11], @é‘.gd LER 'n%{ ‘S(au o% %uto?) (spiel OR

sp@él@ ORSspi¢AR gitle OR spidRNIOR ypicles amamas)t’h H‘he \A@pdndecﬂ) query is then

interest to t er who erated the que
useﬂ to ARl QImb AR (apecusient (RS (ohaby FURRITE the TS with an
111@%? ﬁfe‘ttl:ik %gbab%@? (HIO& 565 88 d R RYRAN tHIRAFBSre ﬂ_fé@ented to the user

tion sets can be obtained in a variety of ways,
béckaS&t Blyuse b suimplegifa vdecwuboiitade @rerpgoniaingg thﬁ word

“21% 8 urgtagthtfgguld bF &gfﬁ&%gﬁ% b1§of11e1% éﬁ%gblsghél{éﬁ @Ig%ﬁéoher‘ce ”?

e rn 1on set € gener at usin
thareb@Rgaldigg aawalch Sf theatocgaems ahdvamnirt B notiferaify documents 306 and

rel atively large | con of root forms, such as with
3%}‘?@91@55‘]’@"%%‘1“’6“2@ ‘m anal yzer. As shown in FIG 7A

i n ongyiR %@%%1gﬁiﬁkdaha%%tnuﬁfbek of VRRtibANeHn Heahsitke 16ake ll%élc concepts
creat ed E%¥CO| ectln a set of words froma corp

illgstcaipdin BIG.&Agand TR @raﬁj@glxolt’( pihsE kariams of thgisna f@rarsrﬁof the query
teﬁﬂ@};(ydﬁc? be ﬁﬁﬂldteﬁ ?r?th@eex aRide ge(‘g{aﬂﬂéslg lof vﬁ@ﬂxeﬁhg%ﬁ%gts were, strictly

I'ng a set i ngs ween i nflecte
speakmg, ihfeadoks 6ﬂﬂ1)3 qublry temme @m@@dnmmmplet insogetengfodiments the

n?iggif “a%%e‘%?F be %)i%lttgé ﬁ&e&%%éus h %i?‘beé%ﬁ%%ﬁe}% osxFultmg a

dichEnAP 6 LIHmB s‘e‘)ufc% Bhther tROSH betﬁformmm@mﬂ iA tléd manner
|'east” 100 docunents bloc 706) The tabl e can then

deseribes iacpapctipp giiht ™ a set of mappi ngs bet ween
roots and inflected forms (block 708). FIG 7B shows a
nmet hod for perform ng query expansion using inflection
Ostliographic Variations

Many languages include a number of words that can be spelled in different ways.
For example, many German words have different spellings due to dialectical variations
and/or the recent spelling reform. Examples of common German spelling variations include
the interchangeability of “ph” and “f” (e.g., “telefon” or “telephon™), “B” and “ss” (e.g.,
“malBe” or “masse”), the interchangeability of various repeat letter sequences (e.g., “wagon”
or “waggon,” “bettuch” or “betttuch,” etc.), and the use of apostrophes (e.g., “kantsch” or

“kant’sch”).
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generated using a nethod such as that shown in FIG

7A. As shown in FIG 7B, if a query contains a word
woheis/o6es4a menber of an inflection set (bl ock PERUS200Mm©43918

query is augnented by including the disjunction of all

the nenbers in the inflection set (or sonme suitable

subset) (block 754). For _exanple, the query "auto )

spi eThusciouing epbedinment p iableisoreaigh Yorthogiapkic varadense| Tdis can be

OR spiel OR &pi i i i "
oI R PE LSS LS GTRRR (UieS, TR SAREIE nany of the
vakiagomiaa Whemhn sedlhinpsa Heabipinedlyy eompningrigtatralatisg &y i German

i th index aof the d hase). (bl ock 756),, and the
soRlbraer e £nuSbe A niabE RS et Y7 TR Rhoo B 11T Asen
exhRPle, inFMSatich®h tBX Gefthh spefling refoem is plovidedes Iastiiuefugr Deutsche

containing the word "abisolieren,” this, could be

Speaqhernstituiofor A Germasylen gegeed B A wppeidsepannheim.de/org/, a

H y I n M
RERIBE, RPN BTy B Do, s shown
in&16. 80Ris mbladdn be osedtto expandmsert qB0i4s (Hlocksi80R-894), which can then be

appreci ated that.a npunber, of rdeatd@Ns can be nade to
usgf] i?é&‘i%é%%’beﬁl%‘éﬁ{"f {oevicnts et 800" 7 A and 7B, For
exanphf,a @kilker ofadhnéiies hafe icbe depibed fxrrriﬁlpafviﬁgmamherewlts. It

ternms could be included in the expansign,. regardless. . .
g Deprareatoc ROy RIS G e arifier cpdiyicup bR fycombination with

eabAbIRE %%d?glswﬁﬂ ofR BB Yest FIGH 9 iNSstARQARE EerRiA PRI8ss dffipplying
sone enbodi nents the inflection sets used to perform

linguestiq enhypiqurpsucdias thase desgribed gervertapedonny seapss P P gndgx or
i,ctionary aor. othe . ; r . -yl

o PRl PSR S SRR SO e ook

9029, inBGxbamiedithlough &pplié&ion it dregr apdre of Martedhiqmes dédariped above
es i nclude a number of wor

(bicgg?a%gg The ¢xpan rmé)}]%efn qegPa, tﬁ.&t Aé?&bﬁ%%@d?i@dﬁﬁte responsive

AR TBEK db@f @hetars eh kétheed QK lehafidd @) 186 g @block 908).
“vari ations and/or the recent spelling reform Exanples

of clbnvithie @ppresinted seat ivagety ol ichangshsan bromaedeto the systems and
o L SHBTBSFIRL 8 A or G, o
exafigplé, miiccteclivaqngs albﬁdribb(j{ akl?xﬁve\mlrll ibe applﬁ@?ag:brﬂb@tatie? with other
e o oS ahting o SFuaRERR Dyl RE e YpBigion. language
trans PR CdpanHedudtidnt arkivdt the Tke)so firthePBicha@BOSAFIBBEUIR. As another

table 1S created of orthographic varjatiops. This can ,
exsEPR ¢ pYINe Rberdimenig mulBplesgehastcorly ke Rﬁr@mls% Hyipspamse to a user’s

oo RILER oS CAIP BB B 0
folletvat bpgne or mioee @erchenuspgetpanded @frerwhitten, grsionssifigat query. The
T B R AR B By e
prefer@iicey histbskatih Higisiy),tautl thdresulBadttaniiged to be most likely to be useful
could be returned. For example, the highest quality results from the original query could be
supplemented with results from the expanded query if those results were determined to be of
higher or comparable quality. Alternatively, or in addition, the terms in the expanded query
could be weighted differently. For example, a higher weighting coulld be assigned to the
original query terms, and lower weightings could be assigned to the terms added via
expansion.

In addition, although the examples described above involve expansion of the user’s

query, in other embodiments the document index itself can be expanded instead (or in

-10-
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Sprache (Institute for the German Language) at

http://ww. i ds- mannhei m de/ org/, a foundation that has
wouahisisésad ext ensive information about the Ger REWUS2004/043918

| anguage. As shown in FIG 8, this table can be used

to expand user queries (blocks 802-804), which can

t hen be used to search for. responsiv ocunent
s HRK BTG 0B BB GBS ST LAy SHPGEh LR B8 hedagumens shown
indfey) 3d %‘scsr}fo%gn IFEG. i RAOVA s S6RD6INd RHS, liffleckibn Wtk | and

e appreciate at these techni ques can be apglled
otithegiaphtiuedriajipnoare igrouped i gsther tribodefihenkceolonn ef theradess and the

with other techni aues il .
aqsuisaB R o BT ThridaR in it Fhqu it L4 MhE Bk ERRERRIAL As shown
intF'ICs 4 1 desethdechaabaliadéoispendraed(isleel thEy, weer queries dideck 1104)
or dat abase_ of dog nts. h in.FIG 9, when a .
caf psraprigre G B & e QoS BB ks BerfRimity duefy expansion.
ARSRANAEH bhH-QuabiBRRh 06 BldeQ BxRinsidANe hu&?re%pﬁﬁsidﬂ%uld be used.
techni ques described above (Dbl ock 904). The expanded
quer Morgovehevhilsonyrafdhe examplipstrapaded abayehavebeesdathe context of

. ) - t _
o SRAPRRIA B ARG TR 2 P 0ol 0t MBI Gy B ppen descived e
readlily agpticalfptecthat ldgudgat aswelhr Eathylanduagh hagitsowwaset né linguistic

d th t d h i bed. ab in .
Rl Bk RoSS WODIF TG Db AL Lo O AHE R P LaE ETRVCAT Agiven
1afiftiace XAHRIr e gehBRI-HRGHORS SRS cdeme/ Adetbrabavie: hade fgdentify these

a glled in conbination with _other techniques, sugh ag
p@B nisiang te addresstthem, Foyewsaypls. asndont seaehgs eqn bgopegiormed to see what

s€ acgﬁﬁs? us&% ]i@l{(}g%éﬁ%ég fl%;%?%lzlﬁe'rﬁ carsBRAbE $IES 10QRe if improvements

and/or the er enhance search results. "As
canrtetthate. dksenpdseions parsasebeariabidiedtnfisd pattearnpingiseis Aseahabing

oul d he performed in _response to user's [ Faor

oifdine B6+ ol IR0 v PP e ie Bk i Ffensh o
pléSRImafic AbpedtsuElithelaasyagef Qinbowset dfyraiem arcagareidentified, work can

sear ches usi ng, expanded or re-witten versions of thgt .
beydeneyto svrrsatesslyitipss. gotenid solutops ra de Estrdprisimulated to determine
t11%ﬁ%kfé@ﬁ&ﬂe§s%na-the M50 o BFSH ABEdeaRo iBfiRRhEekhe

user's preferences and search history), and the

.r esuMitgledbe prefirredenmhydineeninef the presenyt ineenbien aeeedageribed and

. | d t.ur.ned. For. | i-ah '
ifi QP Bielbin Pl sppQriafiti iy 48 febf Ay Mot
mdifleati@sWat e fnfiintd Hesexpbntimanty wathput depattomefromshd dpérit and

were determ ned_to be of hjgher or ar, abl ality.
SoRPe OF FETABNig. ot e oD mesnided B odstien ot 'tk of the
81 adinguery could be weighted differently. For
exanpl e, a hi gher weighting could be assigned to the
original query terns, and | ower weightings could be
assigned to the terns added via expansion. In

addi tion, although the exanpl es descri bed above

i nvol ve expansion of the user's query, in other

enbodi nents the docunment index itself can be expanded
instead (or inaddition). FIG 10 shows an exanpl e of
such an expanded i ndex for the docunments shown
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in FIG 3. As shown in FIG 10, the various conpound
terms, inflection sets, and orthographic variations
wanesgeesdped together in the | eft-hand col unm 8€THISE004/043918
i ndex, and the docunents that contain any termin the
group are listed in the right-hand colum. As shown in
FIG 11, once the expandedd' n S generated (bl ock
1102), user queries (bl ock_hgméan be conpared
“%i{.ecia:i# isth the i ndex (block 1106) w thout
&r'P SR query expansion. Alternatively, sone
conbi.natA efrilei dongesingxpansi on and query expansi on
could be used. Moreover, .whi Ile man% of §[he_exarrpl es
pr ovi ded®HHHHS 2[IHFY ORI LIRSt ORGAUNEY 'EF: { he Ger man
| anguageerfolmiislak 138t #RRyFECi ated that the techni ques
that have been described are readi|ly applicable to
ot her | ang{/slytetermunipg whethen iy quarygoglydesepe qrerorg wpmpeend query
of |inguisti a t I
Thus, to desﬁ%%%%&§£§§8ﬁﬂ§%5@ﬁéﬁ¥g%&ngu 2%8?%23€§%2@60n60r
and/ or a genenak-aiemptisercpeeaentatiasgif s&Ed oae oefifoos tongpound query
be made to identify these problens and to address
them For exéﬁﬁm%, random sear ches can be perforned to
‘see what  S@ydeherh@fiE Wit Lol 6th6RBuerk 1errBLa® GitIiddTE a set of
can then be varied to see if inprovenents can be nade.
User sessi ondiidegiionplderpe apg i spzanomatiqally ¢xpanding the qpery to
users' sear pqhagd@&%aéﬁjlﬁ5re cbREspRN AR e UB A Fo Y from the set of
apply certain transtfornations to coffpensate for
probl emati ¢ asfetiosaldbrnh@ntlanguage. Once a set of
probl em areas, are.i.dentified, work can he done.t .
ener at e sEnAersmRgsier e e R i8S idyegdn a setof
or si mul at ed allterrdeibespaliiegs! 41l if s§fatiReidticaliiesaddilg thequery to
anount of effort needed to inplenent ihem_ Whi Ee t%e
preferred entBuPMePREOIGROEKEIBIOEERE 2{FRpaHYS Hislliies trom the set of

described anddidati$s blgthsherein, it will be
appreci ated that they are nmerely illustrative and that

modi f i caeirohing calatabesaesiies the exprnded endspindent s wi t hout
departi ﬁg&ﬁ;@g}%ﬁﬁs%@&é& and scope of the invention.
| n i

Thus, t ron1s1rntended to be defined only in

terns of the follow ng clains. CLAIMS What is cl ai ned

is: 1. A nethod conprising: receiving a query

contai niTig md¢thddastlaiond, igwdrich the mmthquleintlodes degeratining whether the

| east, ane of : (A) determ ni ng, whet her..t he quer. )
iR GBS BiROTgh otk s RE Bt S P Erra ety ganding the
gty RBElugabhd/orenpRndienatit O persefititid® JnRelduhe 0 Rt rotompound
nore alternative representations of said one or nore

quesnssaRd query

3.  The method of claim 1, in which the method includes determining whether one
or more query terms are included in a set of inflectional forms, and if so, automatically
expanding the query to include one or more corresponding inflectional forms from the set of

inflectional forms. i

4.  The method of claim 1, in which the method includes determining whether one
or more query terms are included in a set of alternative spellings, and if so, automatically
expanding the query to include one or more corresponding alternative spellings from the set

of alternative spellings.
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ternms; (B) determ ning whether one or nore query terns
are included in a set of inflectional forns, and if
weaposadésamat i cal |y expandi ng the query to i ncl BA&/US2®4/043918
or nore corresponding inflectional fornms fromthe set
of inflectional forms; and (C) determ ning whether one
nor e %@ery terns are included in a set

of
aI t e¥.natTheanéthesd of dhgjm 4.4 avhigh the meghpddutheragsluges performing (B)

oI S L ey OB o orgmonding

alahtwlva apdlmssfn&ﬂl thenagsof atearative ﬂ]gelhngsas atrfemeddiefgye ahtomatically

e BRI n G 45 RS SR R iR rgfiiom the st of
5 inﬂgﬁgﬁﬁyﬁmﬁg whet her the query includes one or nore

conpound query terns, and if so, autonmatically
expandi ng the query to include one or nore alternative

Forrie.  Jnemghabeh b BTG 46 T PCRr R et foast w0
oﬂsﬁﬁ@ﬁe@)dﬁ{cﬁ{(ﬁ‘ ning whether one or nore query terns

are ded in a set of inflectional forms, and if
so, automatically expanding the query to |nclude one

or nore corresponding inflecti fornms fromthe set
of i'hf| Sdeiraeiapd ploglagn 1,2yt n@ﬂh&t%%lwaa hetter dervery inﬁludes one

l
R R S R T

10 tespellings, and if so, automatically expanding the
guery to include one or nore corresponding alternative
spellings fromthe set of alternative spellings.5. The

in C| gg es ecr{l 15'31 (Aff cliu ?‘\h%ﬁ}pﬁ V\g@ﬁ%&qmg%rath%ﬁfatw? representations of

per aut omat | cal
oK 6l rﬁ@etcbﬁlpqunﬁf qudry) terms latedebtained fromrtbe Bst of cornpound terms.
corresponding alternative spellings fromthe set of
alternative spellings is perforned before

mor o cor HBIBER REOF Fabo el fd DT SRt

inflectional forns. 6. The nethod of claim1, in which

the nethod includes performng at | east two ofsaid

(A), 1¢.B)Bandethad of dainT heinmétitiothe aftiadsairerpdrforimedwi thetorder recited.
determ ni ng whet her the query includes one

15 11. A method comprising:
identifying a set of terms associated with a document;
expanding the set of terms associated with the document by further associating
with the document one or more of the following:
one or more alternative spellings of at least one term in the set of terms
20 associated with the document;
one or more alternative representations of at least one compound term in
the set of terms associated with the document; and
one or more additional inflectional forms of at least one term in the set of
terms associated with the document;

25 indexing the document using the expanded set of terms.
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or nore conpound query terns includes conparing a

gquery termto a list of conpound terns. 8. The nethod
wohowslEesar 7, in which said one or nore alternaPCvaS2004/043918

representations of said one or nore conpound query

terms are obtained fron1the list of conmpound terns. 9.

The net hod of éf rP L&LU\EASQIChthe uery is witten
in Gb¥ mehhe meghodrAkclaim h STEPEPRSPE’ i n” whi ch the
acti ons ,3r&yiRehiqRERBRorh A Us&e I ety Edkdihig ond br mbre of the

.met hod conprising: "identifying a set of ternms
altesatioe apallings, alteraatiisd: mmntatmem@ﬂﬁlgoaﬂenfé@moml fpensrgnd

associ atigd g 4 E G AARHITRThe Bier LDLAETBIRAK AlihOhery.

with thée one Oor nore o ol Fow ng
nmore alternative spellings of at |east one termin the

21 1 oF hat {THnP B BEUAPAL -ha hst e dPGHEEH SHR DL GOt oEe

termin the set of terns associ ated with the docunent
and one or nore additional inflectional fornms of at

| eastq, onerﬁee}[d@ddmﬂrfgﬁlgset of terns assom at ed wth the
docunent ; |ndeX|n t he docunent u5| “if anded set
of ter mseas mgr?eﬁrﬁbieh Qpuments; ﬁ’ill %PF WeF

conpr i sidagch i g%ﬁé MiPEetdF ElH&frﬂenfti R)ﬁh@n-‘l@ﬁl’i@na&ﬁ%&ﬂ@ﬂ%‘c correspond
cont ai ni ng on nore of the alternative spellings,

tosshtderyphenajed werdseant at i ons, or addi ti onal
i nflectignal forms nd i A : 0 .
A T
cotRkspedigd nel-Bypheddted ivordshi ch the docunment conprises a

web page. 14. A method conprising: searching a first
set of docunents for hyphenated wor ds; searching the

firsg,.s nt s henated wor ds t hat
.correspo ggginﬁ' h%ﬁ%ﬁﬂ "8and generating a

set of apeREINBIthORAt b@@ﬁﬂ@éhrﬁ@itﬁfdﬂ ﬁ&h@@ﬁe@&aw&ﬂs &€ correspond
said correspondln non- hyphenat ed words. 15. The

torthe neRthy 1e@ﬁtﬁd iwords and;sortsarondmedpphenaed weidschi ng t he
first sef; Q&Jtll%ﬁlgttﬁe 8fs cﬁ%b}aﬁa@f e%&?@ftgtﬂ?e WPLElSsociations

t hat correspond enat s and
batweecrespbhylihegathy p&meimddaﬂmod@pondmg non-hyphenated words.

16. The method of claim 14, further comprising:
receiving a query from a user, the query containing a first query term;
locating the first query term in the set of associations between hyphenated
words and corresponding non-hyphenated words; and
expanding the query to include a second query term, the second query term
being associated with the first query term in the set of associations between hyphenated

words and corresponding non-hyphenated words.

17. The method of claim 16, further comprising:
performing a search using the expanded query;

sending the user a list of one or more documents responsive to the query.

18. The method of claim 14, further comprising:

locating a hyphenated word in a document;
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further associating the pairs of separate words with

the set of associati ons between said hyphenat ed words
wanaasgaesd7 cor r espondi ng non- hyphenat ed words. BET/USR®4/043918

met hod of claim 14, further conprising: receiving a

query froma user, the query containing a first query

term locatjng.th I I.St e ] .t

associ atSF%rﬁf%mg é?‘i@% E\y i ﬁ%g g{%%l §n\/\%l Iréné é@o&iﬁ g§oc§a?1on§){)etween
hypREdRsPROLs Agd boRespyRdiag abedyprnded vards;expandi ng t he

query to _include a secand qte@¥ Ieén1 tge secqnd quer

t er m beilfithedypbenatadatordilt rotdAwid in g sef Qb AsPOLiatioNS hetw:

habt B&hyRSALMRAGRARANAE ST PR ting th

In@%%#@%%@ﬁ%@%géhgﬁ- §phe%§ted words. 17. Thgﬁﬁethéggoﬁ
hyphenatedi ®ord; and her conpri sing: performing a search

usi ng the,expanded aquery..: din l'ist of
‘one or r’r{’)‘i’{eémg%@lﬁrecrlg% seI{t}gng %%ﬁ%@%ﬁ?%&?y. 18. The

met hod of claim 14, further conprising: locating a

hyphenated word in a docunent; searching for the
hy phEnat/ domputedr progtanepadigadmiaskatima computbetoadarte medium, the

co AR 9 S g AT BB TS (e FOLFUI G PR eessor,cause

thObrRB&eEIAdrfRE MeiHBE BelbutgthBaatieelgivap densisithg of:
correspondi ng non- hyphenat ed words,, de-hyphenating the .
hy phe rRxPaRAing £ qUetyAeca yrddiqmn g ubHYdBelufwEong oF Agre #liernative
- . A conputer program package
q%ﬁ%%%?@%q%%ggp%gﬁgﬁF%§°readable medi um the conputer
pr ogr appadtikatie quect widh nge pnsoredieinative tdpagseniations of at least one
execuaed b¥ a_processor, cause the processor to
CORYBP YA HEti%h sel ected from the group consisting
of :  exppaedingtiR qesr with esebMadrefinfieotnalsfermbyf at least one query
i ncluding one or nore alternative spellings of at
temast one query term expanding the query with one or
nore alternative representations of at |east one
compound query term and expanding the query with one
or muy.e TH dofiutd? pedgrh paBkapt oftlalreas] fueher bR gtifstMctions that,
20. The conputer program package of claim 19, further
wherexgautad by BrPessIar ot the ProcgpRen IeRE Mgy gpmprising:
g(r)?rgsis : i%%%ycﬁﬁﬁsaeda'i%%se%%%&ﬁgﬁts L8P Bl QpTh A JuRAS
identifying one or more documents responsive to the expanded query; and

preparing a list of said one or more documents for transmission to the user.

21. The computer program package of claim 19, further including instructions that,
when executed by a processor, cause the processor to perform actions comprising:
sending the expanded query to another computer system; and
receiving from the other computer system a list of one or more documents

responsive to the expanded query.

22. An information retrieval system, the system comprising:
a document database, the document database containing a group of documents;

and
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searchi ng a dat abase of docunents using the expanded
guery; identifying one or nore docunents responsive to

woheos@msgranded query; and preparing a list of sSBCT/USZ®4/043918
or nore docunments for transm ssion to the user. 21.

The conputer program package of claim 19, further
i ncludi ng instructions. that

W@en execut ed %g at .
or oces s oflUeT% RIASESIE0Ble PPEabls, O Fecelsa AeRy- £aPiishibe query using one
o£ RIBRY lirfultdic t&dRRjueg abl SefUPasadniUR the da@uaieat Meibase for

_conputer system and receiving fromthe other conputer
infQrsnation eSPPBELVOIC BREUSY- more documents responsive to

t he expanded query. 22. An information retrieval
system the system conprising: a docunent database,

the documgndysAal 8PAsE 89 *hhiHe Bnd6:0MBredingdReid 1B RhRjues
andquery processing |logic operable to receive a query,
cempasechnetos ngpre pfcespoimddeia) epapse inflerdionse expansion, or
chni search docunments in the docunent
oggﬁggggggﬁnggﬁTornation responsive to the query. 23.
The system of claim 22, in which the one or nore
linguistic techniques conprise one or nore of conpound
term expansion, inflection set expansion, or
or t hogr aphi ¢ expansi on.
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