;fﬁbceSe>f;F 6Tf 1 8 OCT 200 METHOD AND SYSTEM FOR RETRI EVI NG | NFORVATI ON
«, BASED ON MEANI NGFUL CORE VORD Description 5 Technical Field The present
invention relates to a nmethod and system for extracting nmeaningfggdr agfe
words and retrieving informati on based on the neani ngful core word; and,
nore 10 particularly, to a nethod and systemfor extracting a core word, a
stemword or a der MGEHPReANPr §X¥STEMe PR, REARIEYIHG ITHNFORMRIION retri eval
syst em whose perfornmance iﬁéﬁ@r&y%md@@m%@twaﬁﬁh the core word

extracting nmethod, and to a conputer-readable recording nedi umfor

recording the 15 nmethod and a program for enbodyi ng the netho
a conputer-readabl e recordi ng nedi umdfor; S ding data of th mlﬂ@mal‘ mm’s
dictionary. Background Art 20 As cm%m, t he techniqu
i nformabi ofesdadcigilngitedsl started in response to the need for seaf'é#ithg
i nformation quickly, precisely and easily. Devel oped to neet the need, an
information retrieval systemprovides a 25 user with information nost
proper to his ofheerpresent Aénvhetaspumteloftasnfior nat immthatcreadesy sttea
information retrj e fin t (nfarmatjon directly.in each
dat um but gggpt sé)g%@%% %;g(&sys%%%%in%% chgl%‘g%a g"rgggp?r ocaens{edrgﬁaagi(%rngd in
advance i niedornfadrims fbasddt @n30tkeamehiniggfalt hadre nfvordat | amd camolre
search in_real -time. As_seen ve, .infaormation. searching is conducted in
three g?ep% :arg-%é:ruyllan%é,y i nifext nlﬁggﬁa séd ctﬁy%.emAtf‘%%eeﬁ{%ﬁ%%fhﬁgs?eﬁ,o 'fat a
are col | ectwedd,n advieecewand proeesised viantivegadirem seataehtmandahtienostaor ed.
At the queryi st.ep.a user. 35 requires infaormtio and at.the_searchi ng
step, inf orl)r{rlaf'?)%(l)rlr'l31 tg:%(?rnr e%%%’ﬁll%%It %yﬁl §Mo" hﬁgre (fuee]?€dlin§arbcf%vfae&¥“pfove% M
and convenient with the core word extracting method, and to

a computer-readable recording medium for recording the
15 method and a program for embodyiﬁg the methods as well as a
computer-readable recording medium for recording data of

the core word dictionary.

Background Art
20

As commonly known, the technique called information
searching has started in response to the need for searching
information quickly, precisely and easily. Developed to
meet the need, an information retrieval system provides a

25 user with information most proper to his or her need. As
the amount of information increases, +the information
retrieval system does not find out information directly in
each datum but adopts an index system in which data are
processed and stored in advance in easy forms for data

30 searching so that information can be searched in real-time.
As seen above, information searching is conducted in three
steps: querying, indexing and searching. At the indexing
step, data aré collected in advance and processed 1into

- easier search and then stored. At the querying step a user
35 requires information, and at the searching step,

information corresponding to his or her query is provided.
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1 8 OCT 2004 The information searching can be served in various forms. For
_instance, there can be cases where a conputer operating system searches a
certain file or folder fromthe data of a hard disk or an auxiliary nmenory
unit, where a 5 certain word or a string of a word is searched & OCTi2004a

pi ece of document of a word processor, where a certain word is searched for
in an el ectronic Thect infakhafioan £d£edH DG C csehedyl &fedfed Nian ehLLduONI C
dictionary, _which is an off-1ine application software, ﬁnd where an on-1ine
10 server program of &I QSRS di i Bhaf§Ps &5 TR ainY Br6videsomputer

i nformati onopetat gt oyateRr kahRchekd al @@uestied M ¢ | RIMdSOMPHGR! the
Nowadays, the capacity of conputer-related storage nediumis grow ng

bi gger, and®?¥R ProfaghRidnddrkt IRF 131 | AUEAAR Yo NMIRRLY cBRp G erd g 2

around the gbpbeihntRrAnePr gatsNar ks Bhusotde januilrHed NEgLMaL 08
rising in geonetric progress. Therefore, it gets to be hard to find out the
exact i nf orPE®FBnCE ndRERHCRE BKI ¢ ¥R e RLACE I BM (et e rfERr bR nY O B

i nformationis20sthecpeds orfgnceiAf s@ar cdid isni®asyiedibyalyo fact ogs.
One is the ratio of_reapgear ance and the other the ratio of accur ac%.. The
ratio of reappeaFante SSheddlest iqF ofnt AR 8pBFEEPNACe HISHIOTTIE cHERLEDR t he

apprOPr!ateiﬁe&hsdfFLFWﬁéeﬁ%ﬁ@%ca@h@nr%Uﬂ%ﬁgféyxéﬁécwhgﬁén%ﬂ*@h2§ine
approprjate ratio texts to the texts searched out. That is, the ratio of
r eappeatinceeT VAT caPESIRE aifl i t§LeFtBOR{St eiEEAPEANNY fHaRIRes and

appropri at epkg¥i §esWihlr8rih® i BHC HeAGK P SRS 4NE FHd | féq@és@e?%rﬁggn

not searching for inappropriate texts. To put it in other way, the
30 neasur es2tfblebhprempress.of the search, while the latter measures the

accuracy of 1he SRRy NSO eapkls IShPeLbfbhy LELELEURLaSY SEEMYgUI d

have 100 percent of redppearance and accuracy ratios. But, nornm e
two ratios BEE1UM | hver gEOPibPor Pigteryn 38dot hee vbreBagahéanexpandthg t he

search ng j r i r ratd r ,
and V\heInE’aZ EH{E%H%%T%% 4 sthsg?dt?e ng&fcﬁeEgga%c%édr}gdnagﬁ(%loagélbghtlelﬁtcgpegﬁe

accuracy ra@¥eatt ety ofthugappar amasindr opé. Infaermatrion o hididchoth
ratios hi gthSFnH?M}é- P?% eQls BV ALV ¢ S é%gﬂop%%plh%rﬁle%i?ﬁﬂ@ to

i nprove the”two facto t the sane 5 tine. hHowever, along wth
i ntroduct i ofudf thiee exack nénformatinhorimatnesd aguinklyetndhigpsibndirbos it

becones harghgoimgﬁggeabggngeggpgﬂgggﬁgﬁ%_accur acy ratios. \Wen the

amount of object texts to be searc Increases as in the 10 Internet, the
search ?@sults cdie openfdoranee thfis $e¢abekbngs har dneastigdr ebyut thow

many aPpmp.ﬁ.'hétcSrE?Xt S _e%geatrh%hepa ngst he, tpgéeaalré)xpéeecgﬁdt S Eﬁﬁ r
sear chi ng. at 1S, even i1 appropriate texts Por a query-are searched out,
it's inpossthee narifd gof e aggureley .nunblee ohtiextst noeappesrancked,s ahbeit' s

S apar opErSte r nal S G 1S Tho  QxF R Seartiey TV SeheBRRLRgE !
sear chi ng itestesetherelystet thashe eflie cirartcip obfi ratexesacy ndexinsg hbans
For toxt: dararrorpe bl rakah RO, R TG Vet fodthPa PRI [ ofngEedes
searchi ng. The iratdéenmatii oreapgtacirarale siystier toonparesatal sy ' of qaesyswemh
the index aQQaPER!hgesf$Pe1HR§taEBEE%?EEtE”fQéQPﬁi(”%hile the accuracy
ratio shows the ability of a system not searching for
inappropriate texts. To put it in other way, the former
30 measures the completeness of the search, while the latter
measures the accuracy of the search.
Therefore, the most perfect retrieval system would
have 100 percent of reappearance and accuracy ratios. But,
normally, the two ratios are in inverse proportion. In

35 other words, when expanding the search range to get a high

reappearance ratio, the accuracy ratio drops, and when
2



As"for the method for generating indexes, there are a 25 manual nethod

. performed by one skilled in the art and an automated index generation

nmet hod perforned by a conputer program WMnual indexing requires nore |abor
and time conpared to the autonated indexing. So it's hard to Usg ocr mp t he
nunerous texts of the Internet actually. Mreover, 30 even the sane indexer
may sel ect shéfeernngi rdex wemdshi nramge sauoe seiobteon |yt dhef eaemiracy.

So, it's h Kk nsi st enc ener at | ng .di.sagre t _bet ween it he
Cndexer and fFESus SO EALR 1 | MR IS TRECRRT omared PGSy Have
conduct ed byothcoapuber higb, amatuaddlyy | Sos [Hossidvexryt xdriadeX sy sgteat

deal of texts very fast, but also.it can kee onsi st enc t po, .accordi ng
to the aut’%%?%géi Rdéx tpx%Jgr%%mlcg lmpfoé’ecxf?hgogﬁoa éayc(sg(to 5 a%opftsh.e D%%rﬁ?t e
t he advant agiseof this automated indexing, the disagreenment still exists
bet ween the query. words by user,and _an i,ndex words sel_ected t he

i ndexer jut as né‘rﬁ]vzﬁv?ﬁde?(f%@g ‘Tﬁgﬂdﬁgﬁ dé’gEPgP&t'l?nsé’lfec?i%nP%*fe%n?/ﬁri ed
expressi onstioé an€okankibgl egowealsksed heugh sagrheerhos dft iBwmMewrlisrd
because the_index words.are sel ected fron1éhe text by an,indexhﬂg§£gggran1

St udi es have® bBERSHERe STTIRPEHT TP oPPRPERYTREYdFaW TR t e
searchi ng ramolhtf of tdlejsergxes ytponds fdnmitediSehicrdfsés ke ireafhé e,
t he eff#fiefcg of gn index is d ternﬂﬁfd bg t Wo factoriio i.e., thoroughness
and partd cufBFREYetThd fsar BRREF Br iHSP Ut SanCPRde P Uteahs 10ke HBF 1 it Sof Lt he

i ndex. expriessomgsaheeid aid €0a6ept caxadidw .mdig Bpghepribeecpardsitadl arbty

of an index is, the nore 15 efficiently, appropriate_texts are, searched
because it'§e$5§é?§lémPBgefﬁFé§§§§ixﬂﬁ§ﬁ§%%ﬂﬁ%¥ﬁﬁu¥?%u?%?F?blﬁﬁe That

t hor oughnesss pf egéni ndexppeapRsiRGW ARRE S FIOX WSl £ dISfsh toh &XPsEss the
concept a text deals with, Because all the peripheral concepts including
the core cohtept HRPASSEPIexttar &1G8rEct B8 tastheddmksits Ot hEeKkSr obghness

gets hi gherse®echubi, | andhg v eaRpeaiaNeLrd ahh@ B8A28cHBombNE ACEINASYr 841 0
goes down because the texts of peripheral concepts are searched. After all,
the reappeaflftE PYErY depeids 1t nd hdedudhndds soRRIFERMESE £/ ROE

accuracy 25ah8hb0adN e REdEd CHbAFERYd - olYeanWhhke qulag tiRtd0ds 84 rSEBRENI NY
is conducted in_reverse of the indexing nethod. For instance, if there’is a
word "politigarlasely texlabed tRe they eibifieney p§ ilngexas - t hedgsindor d

"politic" igedgBeraiahIt 0 t RRAAUR I 3 WOhdexPQldddCaln dtd herggarch
and the text with the word 1s searched. 1f the word "political" is indexed,

"pol i titdl "1PECERALLPed8RIGE KEPTWOTRKE r BALBRhEQUBRY SRATFSR i t iItal s

during the seanel, amdrtextgripgbudi Ngihke WAk ohs S@@é‘fhﬁ@.rl'gl.f two yped

strings "politic" and "al" are 35 i-ndexed, "politic" and "al™ are generated

as key wor d&PfPERAERENqUESE VTR " PHEEERC SOMP@dEiSn A t HECKE8r Qe Vekhs 4
1 8 OCT 2004nknghddiknanBobhostitieBIshat mbe SR abilke iae fealiched. That is,
i ndexing the word "political" and generating "politic" as a key word nakes
the search fail. As for the method for generating indexes, there are a

25 manual method performed by one skilled in the art and an
automated index generation method performed by a computer
program. Manual 1indexing requires more labor and time
compared to the automated indexing. So it’s hard to use it
on the numerous texts of the Internet actually. Moreover,

30 even the same indexer may select different index words in
the same situation at different try. So, it’s hard to keep
consistency, generating disagreement between the indexer
and the user searching information. The automated indexing
is conducted by a computer. So, not only it’s possible to

35 index a great deal of texts very fast, but also it can keep

consistency, too, according to the automated index program
3



On"the Internet with the nunerous data and web pages, 5 there are scores of
_Web search engines. Inputted with a query word by a user, they search and
provi de the | ocation of web docunents that may be nost suitable for it.
Here, the location neans a directory or a path where web documgryjss ghiser
wants are gathered (directory search, web 10 category search, or an

I nternet addrsgssemoraddpss of Besgitai huebadacuarrls (deb:pageageamnakkd
However, thedgr esent Internet retrieval systens actually search for and

provi de ver)oPEttPe gt BfSERECPREBENSGIdH aS%heFs wRetyeemhsheir @BpiNg t he
conf i denceweird$5b bynfory@d+ oiingeanChnaski ¢irdas tditdha LPNYEnigacenabxa user
and searcth% speed, conventional search engines index data in a well-known
si npl e way ?"EofFartHiy ahd Bee¥+ AE ni n§hendekawsaRe iagtar quetglagréen 88, a
little i f{areeae i BxpRes@xBhassi e foppan OébﬁﬁinbmobpdeXbQGSaed the
interpreti ag@a 20 %t%ery may rule out information out of the search objects

for conpar PAGEAFERTERE oofr M RRG. WIRAS iRecause | &hgl Lydexny'axdmi Aren | ow

ef fici encysbeeatsa UpibAt ehdl €XREETS OBR DhddkidY OLHRIG AR .Pr 0dUGak s
i ndexi ng eﬁgres i on QX an i ndexer and the query expressi'on by an
Lsi%etfrn are

i nf or mat i oR®¥S n@1E0s ciftWifat Ll £ f BreRdero anthtet Keew Foit ohbe
exampl e, !BAe ERAreRiRdCIBBuRCIFR AR WA P RIEL E APTLIRES,
certain information as "politician" and an I ndexer or indexing program
i ndexedlit "polithc thad BeARREBe nat Fon usBfichgoryesofpohhti ehdax" 36
Here, whengkherpseegseanghes,af orgmid ) ndexed Wit Bnb gu%?@ésv\prgnd
"politician” in an information retrieval 'system 'the infor ion indexed
with "poliPRELIGULRrBEYR ss@leouparinicolanken tdfe Bnf oimdex omdans ndéeed
W th "statggaanri.i R d he,Abpyg-£a Lexts Wt b, the .que ~politician”
are 35 not sear cf_\{ed. As sh%){vme%e%g?rtgﬁé?égarae%tee%{%lq}vw%%néf[\%égsggrgc!r% ni ng
and the saffBecohéepernehde rayiviassleat idiyf f efenahy. ildex 1igs OCEh200%CSe,
even ifstheke i3 en®fior Mabbe8pk-k e al ids il Syt rovi.de
because it islr_egogni?zedﬁgs gkgf?ge?%%}t?{%ne%gerhesree orhee,%t ggggﬁfen#o%al
retrieval PpSEadkdenhteh axpreaBodt edcentepwaynaem praostiidmliar oy mat i Bhe
correspondi-Rg L@ o hnkl We I fter user .ty LN the
PEARNERE ST Ee RS, hieinst b (HEnyl YRESeLT R B -

]
rel ated words, i.e., "politic, p tician, st n po

to search PAEdr vt iesipresisattdee tapriqapt ta ctéxThisatauséshi. ncBagvensenagli n
usi ng and h ! f | ] ] down,t conf.idence in_information
%?% ?%é%ﬁéﬁggaf) Jg%ééﬂ%% nClug$ﬁg|gj§ﬁoﬁ§r§ c%%%cﬁﬂg?éxgna

sear chi ng. nmean tine, -anot her —exa
i nf or m8f i oeprodacer sedemteskesscertdan wntdspattion ahcrackheed' gedsan

i ndexer or L.ndexi pr i,ndexes _it "back," "bpne" and "backbope,"
and an i nf (}:}?L hte?'c')n Uggll_ iﬁ%%lﬁ‘%nest 'ebagﬁéppﬁg%‘gpc\?/neﬁagé?ngg%??i Meor rrggfaon
retrieval 25cyyacymmaticegrehi pwmf beogatben tihedekertwi tdf t hertiipheralquery

word "back .~ je r i on.i d wi . " will be provided as the
sear ch resﬁlotng. 5%9 (r:?It(;uér s%?é?gﬁégber s%%f%ev\lﬁﬁln’d%éfeaﬁ: sa%cﬁ%afrear%cn‘? 58E58pts
of words i dgpradst v i tier horonghmeeal lof, tHackbdar” anid |tot abeukradgxed

as 20 épacga;%ﬁgugnv@%g %Qgtg_%hﬁairg&@utonati cally indexed by a conputer

program or en an 1 ndexing nmeth tthat nay lead to the sane result is
chosen, the w ordeawahthe ng thesuhethody de peavictiédgasi shawndaleavwel Ta
avoid | ow i,n fhicie ul ] from 25.different expressions in
i nf or mat i o%gg%% Sc%fgrﬁﬂel e eé]éﬁﬁ{gl$ nﬁééﬂg?yi ng]?raﬁ&slrr&nciende&{nbh%ﬁﬁ 1S
sear chi ng eetWodd dpelddgricedt’] yinsed taxsormndi ghequabidy “ipafldrriri’ ofls

retrieval SUILERR- S .Adopt. vari.ous expressiops of related
terms, whi cﬁ Wi ?Prblt_ﬁﬁe?gﬁf?’?,}g e?peol nafter .- 3F ?‘%?‘#y,r?lﬁet%’ﬁl RBELEd
expr es8P onwordc|'ime syinmnlyhsdundngs tkiet hs¢aecls aammdresdne ngekpolwitlci ahevs.
st at esman) . ywar ds_ wit W] ar ni but spe)l dcliffe,rently.{l t nogphere
vs. air, elderl yf%s.se%g%é{g\fis'. rgﬁr !‘e_'ggvs".vo %ni c?roe‘lclﬁji s ¥§. b %eﬁgapl e
vs. gol den“pgéis)jcadéngs generated as a key word from the query word
“political” during the search, and texts including the word
"is searched. 1If two word strings “politic” and “al” are
35 indexed, “politic” and “al” are generated as key words from

the query word “political” during the. search and texts
4



35 words that may be spelled differently (theatre vs. theater, color vs.
colour), thesaurus, etc. Anong them the 6 18 OCT 2004 thesauruses, which
"cover nost relations between words, include broad range of relations such
as synonyns, simlar words, broad words, terns for expanded re&niCcmg2004

(at nosphere vs. environnment), narrow words, terns for narrower nmeaning 5
(at nospher e riusLudiygebdtRNgt 81 AgEs Wer éheelsacO RS . mdHAWRY ef e a MRS ENPRIYA NQ
.these thesauruses on a retrieval] system it's hard to do construction
itsel f and tFre 8 %H’ﬂgtgﬁ Rl .cyg%llrjo%’sc?Jena?Rgb%?n&ﬁ@tﬂ&gt o eyt C

rel ated worgis saesgheshked HesRes SthRd sxappherayien the query 10 word is
"credit card," the V\,%Ir’?d "card" gets expanded to "trunp," a simlar word to
card, which resuffs Ghe | W IRS a8yER at1e. PaBerapan dekudiida WS tRAF ®opt s

the thegsaurus@se hirel Sddrid edky wetrds@srén denigialdsve funstiofaf @ith a
searching data when there is no search result comng 15 out or only a few
speci al casBer¥o¥ohAoPHe? &&f¥l chgtheteareRepnnpyprrdde she gargation”

and the thesauidp AR MR BS: aRQYehet o Mor g gels1 &xparded to ndcd ude a
word with simlar nmeaning "atnosphere”, a broader word "environnent,” a

narrow wor 30 "bRGYeHON SHERRE sear BRERGEEEYI cicdncy? f AAth dotlere web

dramati cal |godymsSees Chl RGWOREHt £ fre g RESRRCTQiRRELBLLORea rdNViyonmENt
pol lutigon,"” and "oxygen pollution.” Al sO0, as seen above, in case of a

syst emiChdeS@HRPOHY g IRATGess'On BR "BREernehe adqiem®s on B IB8Lyhel&urads

enl arges thee MO wEBI §8c-hREHL swaBdpdghesibarahgs the quality of the
retrieval system Meanwhile, in construcCting thesauruses, selection of
terns and rel ati APWEYEH 0 Bheh oresends wettexret herkithdegilr el nstormst o

be used in jofef | Q2 :583] Ch gaqud r : v i nleu t he
quality of the i%r?%( mat 1 on rg??i eva égggg?ngeﬁ}pei i%gﬁfggs U%J%etsj,f \?AQIF%h
makes it hakmfernzbhenr actusar i WDt smt tbusr etroppiig sykeemendridiane eaes

oo Syshem ERReLAEL T RIsban SIS AR A ORI by o gL ena
detai | her edm@fserrciingigpect, 200avAstionad siemyich sinding steindengiaes hod
e TE TR RGeS e 5 Wil VBRGSO
words with query words. So, a little difference in the
expression for an object in indexing and interpreting a
20 query may rule out information out of the search objects
for comparing with the query word. That 1is, retrieval
systems remain 1in low efficiency Dbecause unilateral
expressions by an information producer, indexing expression
by an indexer and the query expression by an information
25 user are all somewhat different to each other.

For one example, there may be a case where an
information producer exXxpresses certain information as
“politician” and an indexer or indexing program indexes it
“politic” and an information user inquires “politician.”

30 Here, when the user searches information indexed with the
query word “politician” in an information retrieval system,-
the information indexed with “politic” will be missed out.
Also, when the information is indexed with “statesman” in
the above case, texts with the query word “politician” are

35 not searched. As shown here, there are terms with the same

meaning and the same concept may be expressed differently.
5



First, in case a user inquires "superhigh-speed 5 Internet," anmpng the
..conventional nethods, the search engines, which search for what is wholly
mat ched, find out web docunents that include "superhigh-speed" and
"Internet.” Although the query word "superhi gh-speed” is seem 8gb6T 2004
different from"high-speed,” it's obvious that 10 what is demanded from
"super hi gh-seeedred Sifi Rth el ASi fd Fekmd € Dom " i gﬂeé@egdtham?meti.t" fiaquever,
this type of informatjion retrieval systens have a_problem of ruling out

i nf or mat i ofr%yPS HITHF]D Be5RF Ut ebs dorTMenteefhad PnetbdereptyrrSpeed,
the key wormhedfefcstener ihgh- §pa¢entidhad@ndret AL VALt .sySeanndlyhidi Gase a
user inquire qt‘g‘e wor d, "back, " armn%th,he search engi nes, which al,l ow

parti al nate(?fsﬂ ,e%aVél% FRBbFEM SEFG g Rimaion hEOWEBSBBEHABAL i t h
words havi rhd hgusty | Reraf onbgclaftetich aserbaghbene.n’ Z01 Ughkkedika eabove,
there are other search engines that enploy |inguistic }gnOV\A edge, e.g.,
synonyns, i th 8t mi | aPore&dfng, tHROSdE Mtds speFReasERrRf er &Md y
and t hesaurysast i "husopr O6£8sh Nahfiodmaltarguagesatbl case “@o1uting -a
common dictionary, lingujstic process such as 25 norphene analysis is
conduct ed. TifceCrRECRor tNOPRERBEIRCE | &1 | BedATafnd | enrahOFENRIERY tIe
engi ne recogZeyy idowds thdUesys Wk dUin dﬂ%ﬂﬁ’étf&rﬁ‘%’&éréﬁﬁﬁ&h' ng for its
stemword "bone." That is, when using the conventional search engi ne and

i nqui rilly " backbdRe FheddRaarntEmani BRCEBeroe*age 130 shnitkbanersputvhese
"bone” or "HcknraikRa@iehudethahEafl RE @ ST detaRk R | I A5 FRIL PO ! @sS and
droppi ng confidence of the searching. so, in case of using special |

di ctionary "RERIKRENSY rRAY na el Erdera¥ yobr aRddpEPKgnNEi ByeRsarc lndemesdde | i ke
thesaur uses;pddiere i«HRRadyause«ghErebnaf »dr 9PRI Ngh 33 AEMIACHL atdd 4 N
the process of increasing the reappearance ratio. 8 18 Oct 2004

Di scl osur e ‘gfa4¥ramt TRACK " i Slexhereton eisingoppeéniormandopr egdmieval

| nVeNntien Sy g O%hde ald LB heA-RRIS GAY Al n Sl & MysanTeL AR JdE <ot
and a conput'er-readabl e recording nediumfor recording a program enbodyi ng
the met hod BiFwkty¥erdi Hgaakwir dntoramtiond iodeated vattve, bhaki’ ngiddr e
meani ng of diEdy DAS Cth 0N Bafeh CruBhdedl Ol PNADY < EXPRRNLNG e B, 10
and then conducting search by a key word, thus i mprovi ng t he “pertor mance of
a system arithdrfstpnig e dofifemeant fapncepiser. oft iwrawt héndekpect tdfe t he
present T nvenid,oh { 0" il hf,of PBLLRRGREA Gl TESUIS 1R oL fel, RSty
suitable 1 or a query, by extracting a word, stemword or dérivative,

havi ng 2or €' acdni 'hg Bfita whammatbasddten s contometdcdildyi civadgxedxpandi ng

the | emm, i ng._i | O rC i r t

i nprovi ng t%%%rﬁgﬁggg%f grs%l% élg%glng}b%%?llgn l}r{\%{}g%%vgﬁlgg\é\?la&orl%@o

user. It istxtthe saseheresbijtecis ofhphenpr édentwigevegnsesnchangr evasiel tes

met hod of qat;&ai a6d Lﬁ%@ia@é dy g S%t‘?&%?{‘oégo\%. derivative, having core meani ng
sed on

of a lemm a core word dictionary and a conputer-readabl e
recordi ng medi umT®5 Byeidecdrdi ngearghdggamedifbodpiney t hesvettiod |fram

Comput P 1 eRER e e SPRE A Shedrunt of ReEAnRg (e ehaftlon,, dndeing

di cti onary anrht queeclyddgs | @nelRlseand nidgeriniof | @ngd fsearicddmd f pehhothe ddands

of th6|<HnE§Efgﬁkly used in some high—quality.information retrieval
systems. These systems adopt various expressions of
related terms, which will be described hereinafter.

30 Generally, the collected expressions include synonyms,
words with the same meaning (politician vs. statesman),
words with similar meaning but spelled differently
(atmosphere vs. air, elderly vs. aged vs. retired vs.

- senior citizens vs. old people vs. golden-agers), same

35 words that may be spelled differently (theatre vs. theater,

color wvs. colour), thesaurus, etc. Among them, the
6



30 words, stemwords or derivatives, having core nmeaning of the |emmas. It
.. Is still another object of the present invention to provide a
conput er -r eadabl e recordi ng medi um for connecting and recording a first and
a second core dictionaries, the 35 first core word dictionary 1ih@CTidi0bg

| emmas of stem words and derivatives having core neaning of the | emmas and
the 9 1 8tlie£adr766d, seehinch cocevenr dnas€t | vabayioms! uskhigedeMmmsr @,
derivatives, an t em wor.ds _havi ng. core npaning of the |lemmas. It s, another
ob] ect of rHEEPIEt cRESRA Eain T T AT E S, Coipupe: Ssdmimiv rstokBng
medi um f or werds di Bgoaddaicrdaf, aamie MoF dedpahidedameanitigidi £gnd £pR@se and
wor ds having?core neaninﬂéof the | emmas. I n accordance with one aspect of

the present’§ hvBRVEBRAPTEREN e INETHANIMREASIN FRFBF mkPFoM A% e dNe8YLRem
based o a c&tRoy¥Pherdi 65l 08RYYen§ORREI SLABY @otal @eMAtdodisctionary 10
storage unit for stor%%g information _to find out words having core neani ng
of lemmas, i.e., N Slor ds¥han nafPRLAY 106i t FRASS ecBNOPAYTYSEEer P r ot a
user; an i nfQEABLVAD sakeh unit’ d Ohas@arehidw &8hatedctnbar MAJOF Wakh

| emmas and core mordi,as key words, the | emmas having being set 15 one or
more to be FRQuiPedchd NGaisf SGRRFY ndEARS csedarked 19 (A1 onkPy TR JR@RYig t O

the query reskived RBEdEheeEPERUON Use NAV] H10a RELREAMBXE ! A0HIREh bihdehngy
|an|nghto the core word,dictionpary storage unit with the | erma set above;

and an But pERTAn S f 6Fr88Eputdanfy T ekhrt Wadhr CRegdBy 99es 26xPangesat ton
search uni tvtiampgeorgdangeniwdh QBedaspgCicHid f heHirgserksi@nt ign, 14here
is provided an information retrieval system based on a core word

di cti onary, 2CONPRTEI nERtHC cor e Shor de¥eet | ShaPghst ar agestiamt adepseorthg

| nformationekheshbidsoy Werds 25 ddiy L8 BANLNG AN JANRS: £ gndBLsh! NI
unit for receiving froma user a query -and selection infornation on whether
to expand tFerqfeiychdrd odahat whesedthrrre heéscore s®rEchi @eseddr ygomhng

| nfor maid onogeas oyl af gysgBechndohgkated information with | emms and
core words as key words, 30 the | emmas having being set one or nore
according to the Effer 2nethewederamplas t ewheRecki ngiselr t Henquiarssi t tetr
sel ection ip6DIaREEAN hﬁdeEHQnQQ@sQﬁ%u%rdyg’aﬂﬂbdéd'§¥f4?$§g¥”fﬁgpgopg'ng
conducted with the set |emmas, otherw se, the core words having being
extracted byebei ngXPaBdefedteo BBcindecore WRYd dvith onainilavr ageanhng
with the |emg@ﬁo§§ﬁeﬁgﬂvehi%%%éﬁb?“h%%h Uy f e P UL T LG G tSord
sear ched 10 180 CT 2004

“oxygen."” So the searching efficiency falls down
dramatically by searching words, e.g., “atmosphere
pollution,” “environment pollution,” and “oxygen
pollution.” Also, as seen above, 1in case of a system
indexing “big business” with “big,” the expansion of
25 thesaurus enlarges the wrong search results and

deteriorates the quality of the retrieval system.

Meanwhile, in constructing thesauruses, selection of
terms and relating them to each other as well as the kind
of relations to be used in information searching and

30 control of the 1levels influence the quality of the
information retrieval system employing thesauruses, which
makes it hard to construct an information retrieval system,
and increases the system construction cost and system load.

Examples of the conventional searching method adopted

35 in the existing systems will be described in detail

hereinafter.



by the information search unit. In accordance with one aspect of the

.. present invention, there is provided a nethod of searching information
applied to an information retrieval system5 based on a core word
dictionary, the nethod conprising the steps of: a) constructind Qbe 200r e
word dictionary to be able to find out words having core nmeaning of a

| emma; b) settingsongopr A0reimhEraBSindT i t@Emy f MePhdbdisam t @rdeh

i nqui red t(i't he .core V\ﬁrd ictionary; c¢ ) expanding a | enma 10 by )
ext ract i ng & @S TG dkBPYLREIR erhfa FPOMUISKE R Wetdrdilct tdREr§Ied)ts
sear chi ng et reimiietbdad ,0rdRddO M tdwd heedsam, set above and the
extracted core word; and.,e) outputting the result of the information

searching. In acEbFdbncelWit F355e &spetichi RIUBFeEent SEREERETIGTSPESS here
i's proveded nagmidiod ofanssaf ching &b &mt 1 OMa BPPhEEHOES, anthif OlgBtign
retrieval system based on a core word dictionary, the nmethod conprising the
steps of : EPLARTr JRIGHy sPRredr EchoMdagi dis orily onaechede £and mptout

wor ds havi Rl or edSB@ReRgs Of @hhemme:; P1 JLeel V‘i‘ﬁ@péfﬁﬂ%lggs?egger a Guery
and sel ection information on whether to expand the query word based on the
core word dilexGesmaty” c) Asehepglh dhe oduemy e voadhassererivi ghhepgedl y ifs om
the user; Qodefigrkinogkkebhenge! £64: 0 hisfor ion fromt [ e
expanded baseed grl@(l'twhe core V\Kr)ll’d %%:ti orrllal?&/l; Sgte:d:‘)' iti?gEZEt}%l%l?@%ipzcﬁ%eQd

sel ect i18n gt et i M RIFHUEEPRG” $ PP ¥ g h oPPsedf chf nghei shmehe ssdthatenma.

and out put ta gy t he ISR Ghee@SUl § nrdPHel) i T AbwLyeps OuthiQ beaﬁ%an qd

sel ection information, expanding the Ienma by extracting a core word of the
| emma f r omUHO @R E Qlbriee e EeYohasystemar bAVRg B3@ralamedof nfol g omthy

taking the iﬁofr@dgﬁ'ﬁbr@n%xt h‘iaﬂ%ﬁ%‘“@é. Cﬁiﬁd"‘%&’t a5,y MY ARn AN that
outputting the result. I'n accordarnice with one aspect of the present

i nvention, gl s”piahirapged, ffrettiel key exerdctdfg”auperd iwbr¢peedgm”a

| emma 3ppl igd t0 4 HYH Word extraction systemout of a 35 | enma based on a
core word cﬂctionary, the nethod conprising the steps of: a) constructing a
core word 11 $ego@dCyT 2004cdiset imnasgrt oldquniiresit ther dsohdyvi“tgadore
meani ng of R R; b) i N : e ut_ o uery fr.om a
user to inqazt}(:lre tohtf.ahesgg%%ho%r{ca}:neggdr gﬁ&gfé g?%??‘gnﬁaygt%n]g gla)xecﬁhrﬁllﬂ’ri ng
the set | em®vea oat pgobdes wof dfdihdingnamt Salkhhdtbet vedt | dgcwoeds s hawiitig

core meani ag,ofs Ug, M. | AGEeranaS i th gne, . aspegl ol Lbe, present
rovi ae

invention, thereisp a net hod for ‘ektracting a core word froma
| emma &Ppl i ed t oUaldésee ther cbotter,adtiicore syrsd etloet séaachesmgibasedhat a

core word dictiQnany, ges th nprising the steps of: gl) .
constructi né&;a_ Og;c])r e)iwg&‘1 J—Iq%ti ggg‘r}'geggefi nd" Bt V\Sb%lb%nﬁ%i ngYo oc}se %lé‘rh ng
of a | enmm;siw)ilkageemeiang nbr,onthe usamen goedy asple ke ctd ioff e rdrot hyat iaowl on
whet her to m&%e quer y sed 9 e core word.dictionary,; %setting
£ . 2
one or more lemmas 1rom %é t%@ Eue‘%‘S‘?é%s Cﬁ%gEFﬁé RaRc s ect|E n 8¢
i nformat i o resinge ausepmingn onle.ceiganacey bhbegu bet tde pracessor such  as
dictionary; &oidmd tahs: expa | ecti i nf or,atjon,. not andi ng
t he | enma slflet pa_ ét\l/e;aandg;%si ?Bi {&%?lgué%%?gﬁde §1e<:leectfl?%nw?ﬁ or?n?tc?%%ne
i nquiring tie bettédnma tolemmagohewzFemr didi cdiigiires yrandgekpanding ashe
| emma by exf I 4CLEDY NS, IBVLEE CRLE TRANING. OL LDg,| BITE:. | N ALeqdanee
Wi th one aspect of the present 1nvéention, ere s provi ded’a
conput er - r eagab| tboreot di Fhatedisum dloenr esdndi nhea poogeani dnakniedydhhe
met hod Offgﬁgfﬂgrg%d inquiring “backbone,” documents which do not use
30 “backbone” but use “bone” or “back” are excluded, leading
to considerable information loss and dropping confidence of
the searching. Also, in case of using special dictionary
such as synonym dictionary or adopting linguistic knowledge
like thesauruses, there 1is an adverse effect of dropping
35 accuracy ratio in the ©process of increasing the

reappearance ratio.



25 i nformation based on a core word dictionary in an information retrieval
.. System equi pped with a processor, the nmethod conprising the steps of: a)
constructing a core word dictionary to find out words havi ng core meani ng
of alemma; b ) setting one or nore | emmas out of a query frog@a 8? er to
inquire to the data of the core word dictionary; and c) expan inB K erma
by extracting a core word having core neaning of the lenma fromthe core
word dicti : si pg e set lemma and the extracted core word as key
wor d and SCB§§ 1Q§Qré'$ Iﬁpe aie tion; and e) outputting the 35 searched
result. In accordance with one aspect of the present invention, 12 18
OCT 2004 there is, ptQvided a conputer-readabl e recording nediumfor, .
recording a prog]?%mg'fQ’é gc Y0 ytcc%]ﬂegf net hS JSF%seo cﬁﬁ%gpir%Fgf%ﬁtJrrb\ﬁe%%Js%la on

a core \Wordeai cpronady | ananinfibemaatiban retrievall systsangquigppeatewhdd a

processor, the 5 thod .conprising,the steps.of: a) constructi a cpre
word dicti o%%‘?f/e?g!afi?iadou? mSPHEgﬁﬁsFrﬁﬁa?S?’&eneéf T B % |“é‘?f%gim b)gor
recei vi ng fremoediser aa ppegyamaneénbeldgdnigonthaf aefhibidorbpn esttetdaerino a
expand the‘%ggiy bﬁ§ed on éhe cor.e wor .dictiongéﬁi C setting one or nore
| enmas out 0140 HE[UEPEY s Fom FRELVEEFYed) RAEdIE nfoFF (herkErEcOfon?

i nf or mat i onlémmanbasgxpasded bazedwoird ldE cadicnawsyr,d dhdridineg Yehe) 1éhma] is
not expgnded sel ection information, conductin inforqgtion search with the
set le aty ot Flk t5 ??EF%%aF@ﬁngs ¥ 2ak@Yr )We¥dy ¢ Hhase fARERYL RS

sel ection itfierpatformanspandi AgsiyBeemerme Py et mild Rbrar&Of enhOf s 0h t he
| emma, then using the extracted core word as a key word, searching rel ated
i nformati on"@7l* out putting the search result. In accordance with one aspect
of the present invenisomncthdherddjectdr oy dedea goaBULEr - 180dAR BN to
recordi ng nedi um.for, recording a programto_enbody the nmethod of searching
infornationpﬁggﬁﬁeoﬁnngﬂPélﬁg}ds EgboﬁéﬁylFﬁ arl' | AFSPRafosT rettrabae
system gxui ppedangtiBrd, Ph9Cessehctlifg RELREA ,CYHN SIS tde $LLePsaOived)
constructing a,core word 25 djctionary tq find out words having core

meani ng of R2YERfa; CHYC sMIMPInCor orleM@mBessst 6F t Re GRERY YPB™H t he
user to inguiceibRathe dakpadldihhe ce WPEgnA Ct haBar bheaNd EdndnSHingNg
the set lemma to the core word dictionary and extracti ng words having Core
neani ng of %ﬁ%ogﬁaileﬁneﬁga¥%had@d#ﬁaﬁce%ﬂYtH“Hﬁb adpast SMPLrR¥1pLeskhe

invention, bEererianBEOded aEEt Bhal asdial) embeeor b Mge AESALMAY 5
recordlag a programto enbody the nethod of searching information based on
a core rdi8@fEtionary in an 35 information retrieval system equi pped with

a processor, thergetBodigeAPLnShS t RY RIAPS O @)p LANSHE ULLY 8% BoROLE
word 13 1 8 OCT 2004 dictionary to fi'nd out words having core neani ng of

a | emmm; b)PFREEFQi ng fREOF@dusef se¥LERGLERG s2l céeTdn i PESRNEYPHA ORT

whet her to gxpapdtihe, dUEKY nBased Omd e fPr&r VR deflingt LRARALY orf)a S€6EENY
one or nore lenmmas fromb5 thé query; d) checking if the selection

i nf or mat i oNYPEBMAREIAATY s adfe axFRTRG Fagehdablea hseesrdingr gnedium

dictionggy, £8r técblbdhfgnatl peyBaRACEmdelgshyORnkNh@tR, 0N, not expanding
the | emma set above; ang,f) if it is expandéd sel ection information,
inquiring the seft| éfmitislt RBotdea object of the present invention to

provide a computer-readable recording medium for recording
data of a core word dictionary that includes lemmas and
identifiers for identifying the kinds of the lemmas and

30 words, stem words or derivatives, having core meaning of
the lemmas.

It is still another object of the present invention to
provide a computer-readable recording medium for connecting
and recording a first and a second core dictionaries, the

35 first core word dictionary including lemmas of stem words

and derivatives having core meaning of the lemmas and the
9



10 "word dictionary and expanding the | emma by extracting words having core
.. meaning of the Iemma. In accordance with one aspect of the present
invention, there is provided a conputer-readabl e recordi ng mediuym for
recording the data of: a lenma field for filling up a | enma, 188 06T 2004
stemword or a derivative; an identifier field for inserting an identifier

i dent i fyi ngseeonfecpagmivord die Hiomea ¥f ilglad uding stempapref odeniverivasi ve;
and a core d.fLel i i L i i re meani ng of the
| emma i f théﬂfle?n%ﬁ okl hadgh BO:2, &gaﬁé%&i 3R TRaERLE e d, and if
the lemma, the cdte worcewdthéere |irct i ofa dbei varesenti ngsventgoa stem
wor d havi ng ni 1€ . : dan i ; t he
present i nvBAEY Sae fhar e e e cbeBSF At RNt A7 ABREENLE
for 25 r®cofdtnag ather davreofvord |dsimuidricatyd focludiegt ilegmas eamdy; wardsem
word field Bg?ihblbkgg Hgaﬂiﬁbengggg Raying core meaning of the | emm; and
a derivative fielP’d for inseftirng a derivative having core neaning of the

| enma. | n accor danceacworkiaoge aspdctons adpeqir eskenthe nvessenn, i80ehheépe,i s
provi ded a cREpU! 91 r8AdANl &, recor dEgnIpdLymLor geording dhe data of, 2
|l emma fieldfor |nseﬁilng ac1enna; and a core word fiel ¥ or | nder ing a
core word, B. care wardtdicwormhoy, acdepryainge, ahavdryy ward deahiogaef t he

| enmra. re te r a .Stripng.co ing | emma, 35 rd and it
incIudeggalft%?ggapag%fgfq?ﬁg %?P%%E? fggﬁ?ﬁ§B§§88rég%e§#fﬁb 5 %fhgorgﬁwa
The string bhuihg wotreldeani®hqOCE 2AGdnamecessar, |goromntondst | #emathbiagem
wor d "poIithgitc%n%ti%%%esithe core e ning of the | emmgs "Eo%iticganh"
"political,™ and ppOFltlég.ngAﬁdqtﬁgy' M %85 and "%%Ii Pegrmasrg
derivati vessbalmah nohitpofori Geaashd st erelwted Aafpemacdpnseeitier @emmas

derivatives _are words haying. core neaning of the correspondi | emmas. For
Thstance. 1 PAAC 14 raRUE0Rs, DEEE TERHE e ehian LEPERENSaVA e B £ FEt-
and itsléler bnet ioresndxa ngp "pol ihgeiaad anddapal istHorald "in thégcoué Brd

word such as."palicy."” As anqther exapple, there is a rd_"cookbook, "

Whi ch i's coRPEEARTEEY, WECHBFALNG - dhk *hEndI Hobk FeCaGTR or 2Bfl( At oFET6r

t hem can bewotrslssthamivey dseidipvekbrsetedt bgt peiwegr dhdusindtblty Bheatbee of
policy on how to construct 15 a core word dictionary, considering the
perfornanceWSFda#% S ohEPERTT VR syt WF%?m%ﬂmWﬁ)%%%ra%ﬂge?nﬁéﬁest
of a user, kah' soaepuen tRisel st thec@itvMmvgr dultepoldeeokhas tiye waed
"cook."zgather than.to be information on "book" apart from"cook," it is

h

t hought aﬁnfﬁﬁgaﬁﬁﬁn\ﬁﬁﬂnﬁhb§q¥ﬁrerested ininformation related to
"cook, " though atcoBianeé Reitiel ahed dspedwoks” Phawrdddda "hasgenpronter”
is the sane case, the word "printer" belng the stemwyrd here. Yet another
exanpl e i s TNEFFr =5 Rrfigiedady FrEonmatdons retdhaNGrldsS Hitee™ Based Bapy )
" and "-~ ~a( dd¥edfond "dictovRy ey, EBRPELENhWer & ‘cdre (BeRY) ditsiBakry
continuous in constituting the word " ~ ~~- i nf ant baby " . This can
be seen in FHETRGFI UNyt-Lor sEoring: APARKRESACR | te WhHetd Bdtth wWogds (
youth )25 amndviimanheed)e aasabend heost emewneds. 0 Mearymide, @ntemMmEora
word listed in a dictionary, is a different concept froma guerg.,A | enra
may be the $&TEAI"E zabﬁfeﬁhéanﬁéyqd%¥§'%%;?QRhﬂQeﬂn ArGAhLenr o
| anguage aswsthera 4endBpasdSeheci@@riy amridecfuaby dadadsash fhbeadre S a
different concept  froma key word as ) , ,
word dictionary; an information search unit for searching
related information with lemmas and core words as key words,

30 the lemmas having being set one or more according to the
query received and, after checking if the transmitted
selection information is expanded one or not, if it isn’'t,
searching being conducted with the set lemmas, otherwise,
the core words having being extracted by being inquired to

35 the core word dictionary storage unit with the lemmas set

above; and an output unit for outputting results searched
10



35" well. It can be a key word itself and the stemword or its 15 180C
.. T 2004 derivative having core nmeaning of the I emma can be a key word. The
present invention described above enlarges utility val ue of ? t hod and
system of information search in all environnents and applicati HCEJQ%ens

such as 5 wordprocessors, electronic dictionaries, operating systens,
| nt er net dmartie ehgf pesathonpheaechanaliysi s systens, natural | anguage

i nterfaces and gglfogég rgggggdi%qt% st wo%g Q.2 q%giv%%%ye §@g§g§tcore
i t i on

meani ng of a | emva based On a coré wor ictionary, Is invent Sear ches
out all 10invéwtiatj onthelrat edi$ 0 arvgédes quer ymahbodff erfs theamréhingder
nost suitable for. the quer t.hus_i nprovin onvenj en ser! re.
Bri ef DeschiERTBRE 6T Or 808 RHE" 16°The  BboVes BIF BEHer “Chy GLt L= hnd-YeSthr oo
of the fpr esesedi ouent icmranmwdrdedboeiappay gnther amtthioel fadmmmi signg the
description of _the preferred. embodi ment.,s gi,ven in _conjunction wth t
acconpanyi% e%?aﬁﬁﬁgséiiﬁoﬁﬁfgﬁp%iGgFﬁag? Fﬂrgndnfﬁpa?%cg?8§F5XB1ﬁ%s§§ibing
t he structaiv®eotoa fdorde owt dwdrdsi bdRaiygweyree aosenivg deff @r lammas Bije
listed in accordance with an eﬁbodinent of he&freseq%:invention; Figs. 1C
and 1D ar e r 5GP anB Pl PasPPEE AETMRE M s ud FUE T FPdre Word HPcPfonary
wher e coreinguilsefiotol emmsc@re wosdedithianseydange eddandingt her lemma
enbodiﬂfntggf t he present invention; Fi S a di%g t he

e

Fig. 1E |j howi
struct SXEEPE IO i T ONUPY Swdr & or LOTBR dETPBr Hhem e ar ¥OFfist ed

in 30 accoftdapeenuriyh sl scapohbey eshodtdbiiedf ihi6rpaesent winmenthen;
Fig. 21is f di agr am of sn inforaftion retrieval systenlbaseg'on t?e core
word. dicttOHERy PRtac@BPUENcEHi t hPEn eXbbarheft  SPTEheBFEsentPnvEhti on:

35 Fig. 3 ostputtongchaet relBawicngratiet hedna@ilonaGldaigcaore word from a
| emma baseﬁ on thecﬁgge wor.d . di cti onar 2004 and a Hgthod of

16 1 OoCT
i nf or mat i oh™'s &TTH R s &d HhePBBn @ eafctcof’éan’%ée WPER SER Ce b BEPREAP of t he

presents i Nn¥RBkEOAS g&@vﬁid@d 4 infetthdd QYf chedfcishoy Nerf srmethef applied
extracting core word from,a | emma based on the core word dictionarx 5 and a
met hod of S8aridhi hGEPRMELARD oFebake¥Rt néwédsm nPased on a core word

dictionary, the method comprising the steps of: a)
constructing the core word dictionary to be able to find
out words having core meaning of a lemma; b) receiving from
20 a user a query and selection information on whether to
expand the query word based on the core word dictionary; c)
setting one or more lemmas out of the query from the user;
d) checking if the selection information from the user is
one expanded based on the core word dictionary; e) if it is
25 not expanded selection information, conducting information
searching with the set lemma and outputting the search
result; and f) if it turns out to be expanded selection
information, expanding the lemma by extracting a core word
of the lemma from the core word dictionary, searching
30 related information by taking the set 1lemma and the
extracted core word as key words, and outputting the result.
In accordance with one aspect of the present invention,
there is provided a method for extracting a core word from
a lemma applied to a core word extraction system out of a
35 lemma based on a core word dictionary, the method

comprising the steps of: a) constructing a core word
11



accordance with another enbodi ment of the present invention. Best Mde for
.. Carrying Qut the Invention 10 O her objects and aspects of the invention
wi || becone apparent fromthe follow ng description of the egbaogi gEZB@S with
reference to the acconpanyi ng drawi ngs, which is set forth here Rarddr .
Figs. 1A and 1B are diagrans describing the structure 15 of a core word
di ctionary dictdmdry hedkeyiwdr dofior weands | @avanigs tbgtedmeanangorafinee
w th an enbodi ma.ntbof t he,present inventian. In Filg_i. %A and 1B, the core
word di ot orElR e nat BEABENBRPnpenticg LEmebt i o oduedd: Atk 2 and
the 20 ki ndigdr eaeh ingitad staratked daitth dEenhef iy Wwsraeenduidmeay;
figures, stemwords or . deri vabi ve words 101, 104 are inserte%,i n .the
posi tion f@™%h §FbnhBIUHALRE 8ot K6 LM it dEhenFPESi Henti A& oNFEY 105
for idestifaidgetirddieih@idrds Bavied ¥OFsl Méa@inglest veheVeemhg. i Nsert ed
25 in the second field. In the third field, if the lenma is a stem word,
derivative wordsPor FTCXLRTRer VeGP ot wi S8PEFE t IR | ehfi@ | Present
derivative,inventsiem wonése 103, p266ihadi AgmeehedMEari kg tehcitied emapes e

i nserted. That ig, as shown in Fi,g. 1A if the lemma is a stem 30 word, the
stem word I¥q st ¥PlBeft 48R PRE LGS (SO f&PTA VeRfaeSErARE 101 SY SRR d,
and the idefiit foera(exampl ®asbd 2 d destd fybng theth BRERyAS thesShempywad is
inserted in the second field, while the derivative 103 having core neani ng
of the 1t eRARELF LY nseh? e 1P hePd i 1) f iCANP et e B5 SR Wod seen
in Fig. 1Bdid:f@seryhed emRd Sodf d@bidat & ihg cbrd BmBafkrifg2004 word,
the derivatjive 104 is inserted in the position for a |lemm, and’the

i dentifier X¥%ewpl &) 27PCEAYingenfrei iy U5 eAnaddsry R4 vagiRetion
inserted i nAFSrReCOOY forel Whe bt e dhee bR Wahd 198 haVidid £LPT 8nMea Ng
of the 5 derivative is inserted in the third field as a core word of the

| enma.  For @XERpYerd it +AraEni eChortPtsingopPng cor af®ra sleBpagatfxem

words ase "pobidh&tan, &) " RAlddUGH , L Pobd t isealbti'onn: gEOLHLEEBL fordRd as
a dat abase as 10 nentioned before is as fol lows: LEMVAI denti fier CORE
WORDpol i ti calpel 16¢Ei hAsPAeeSKRAPERAt PagRAoPNt thicaRDFE! MOTEs bR i ti C
political 2nof Itie | 0ethesabiaue eavadhaRal kahdthe sl f Usleumaliddie aae
word dictionary, the nethod of conStructing a database of a 15 core word

di ctionary ¢¥pandimgr shed. lemoeyeet iabaveosshbl ef X oi€ooer e axddndad

dat abase th@élé@ﬁ’ié’ﬁie§nggifg}¥@&bﬁ?s RN i the Eeuy fofthat RS ShHEMWaLd
when a lemma Is a stemwrd wth a second database that 1ncludes stem words
havi ng 4or eveednihgt bpnehe dedi eappedinbeihg lemma by extracting words

having core meaning of the lemma.

In accordance with one aspect of the present invention,
there is provided a computer-readable recording medium for
recording a program to embody the method of searching
25 information based on a core word dictionary in an
information retrieval system equipped with a processor, the
method comprising the steps of: a) constructing a core word
dictionary to find out words having core meaning of a
lemma; b) setting one or more lemmas out of a query from a
30 user to inquire to the data of the core word dictionary:
and c) expanding the lemma by extractingla core word having
core meaning of the lemma from the core word dictionary; d)
using the set lemma and the extracted core word as key word
and searching related information; and e) outputting the
35 searched result.

In accordance with one aspect of the present invention,
12



20 lemma is a derivative. But in this case, an identifier field needs not

. be inserted separately because the two databases are distinctive to each
"other. This is shown in Figs. 1C and 1D. Figs. 1C and 1D are 104 33T 9B,
illustrating the 25 structure of a core word dictionary in which core words
for lemmas are listed in accordance with another enbodi nent of the present
i nventi on. thieye 16 i ravidedcaurcanpitgur-e cafdablfd rsécoed abhasmedtiam £drenmma

is a stem vwar B i.ch emword |07 is 30 inserted in the fir.st
field, a f}é&eélc%’rfdolpl%mfae &1@85%%\ a8 emb‘i%Y LRSS vath vE P66 g ng
core neani Agfofrmattd st enbawed | sni nsertedrén tbedsechind foredly Fig. Hd is a
structural .fi f a second t abase when,a lemma, s a derivative, .in

whi ch the dBFETARNE™GT S 19T heBrTEd" | RO¢ HEPPT  BE P 8] BICESFPErd 3 a

| emma, andmichdcst eranprics i) tewi sigeor €F reani B@nﬁf—.rhbeid@r h\d/a,-blr\ée wolsf_d _
inserted in.the second, fielLd. ,For exanpl e, en the stemword.is "politic"
and its de?iil\?é:ﬁo\?&ryar &% bt P%h, W@rﬁ i Wi;‘é]&ln'g afiffeo PP+ efc ¥y, the

structure dfemmaf;i r st databasengf sromntodiugent aor@wfpf dnp @@1@%@&&% ?s
descri bed al%%ver |§ .as foIIS@?%EMWCO?E VWORDpol i ti cPo |t|g)| an, political,

politically e SPr of “Phe® dta&t MR | £388%Sh8hn BE ow.

LEMVACORE WWoRpoldrd diartiadriddyepot ) t seakpabi binepdld the@d | yeahhsi eukdnldtke

t he ab%e %nbodi ments, _it's ta}liéo ossi bl e to construct _one single database
usi .20

wi t hou 0§ afyerdentFPier Tt hd)defPeatit8s hbvithf c&fd afdafithg of

the | emma dhddrehaheidr stesl, whkchewbbhdbe deswddedin £h8. &EreFi GordE 1S
a di agram showi.ng the structure of the core word dictiognary the core words

for | emmas SHEHEYS T abkol Haht ePRF t BXPERAGHERSPCEABA ILRERT IS itGTe

present 25dom@ddidly information search with the set lemma and
outputting the search result; and f) if it is expanded
156 selection information, expanding the lemma by extracting a
core word of the lemma, then using the extracted core word
as a key word, searching related information and outputting

the search result.
In accordance with one aspect of the present invention,
20 there is provided a computer-readable recording medium for
recording a program to embody the method of searching
information based on a core word dictionary in an
information retrieval system equipped with a processor, the
method comprising the steps of: a) constructing a core word
26 dictionary to find out words having core meaning of a
lemma; b) setting one or more lemmas out of the query from
the user +to inquire to the data of the core word
dictionary; and c) inquiring the set lemma to the core word
dictionary and extracting words having core meaning of the

30 lemma.

In accordance with one aspect of the present invention,
there is provided a computer-readable recording medium for
recording a program to embody the method of searching
- information based on a core word dictionary in an
35 information retrieval system equipped with a processor, the

method comprising the steps of: a) constructing a core word
13



In Fig. 1E showing a structure of an enbodinent forned of a single database
.Wth no identifier, its first field 111, the field for a core word, is
occupied by either stem 19 180CT 2004 word or derivativ1e thlnrd ﬁﬂ& t he
lemma is a stemword, the second field is inserted with a der 9 é avi ng
core neaning of the lemma. O herwise, if the lemma is a derivative, its
stem word andtilenaygtives fuavdn@u&oreoEdﬁeaméwmgn@f ddwe | am:arge iorfseat ed
to the second field 112. For, xadr%) when a stem word i i and its
L g Fﬁ

derivati veSCEPa7 " gl i t149 %709 U ARt "apolq|ute|ré’al F‘{/‘d" 65569

enbodi ment J_ﬁﬁbﬂ‘ﬁdth)na <) ngzhet@ha&abtacseethhantm@quhlefﬁyerbaﬁedshtﬁwntaa
follows: 10

WORDpol i ti 885F| WPE& E;’JSFF‘PP@F%(HP& )i t PEEFLPEt MHanBEl iT9EPo T ESanPEPT i cal

politicsd anphki Hueslyat @ymesRetkihgaligol tthaé@llédﬁi@rpohlntfb@m&Itﬁ.@d tEgban A
core word djctionary can be construg i n vari escri bed above

ous ways a
exanpl es. FThE PRdarsnCie c&Raddedh ar?c’ﬁ?st‘f%c‘i}?%gc%%hw%ri géc%?ﬂaryr

di ctionaryeis th fijnd qu Jxﬁaﬁ/\oréieparme&m ves dsctofodler i vabiMgeiohhat npave
core neanin lemmas . Fig. 2 is a diagramof an information retrieval

system bas@gpéﬁdtlﬁé cdhe &Bmadlﬁﬁ"r oﬁQPVev n 3tofdardde Wt Hane¥RBBEPAENt

of the pregenkciAvantiinibrmdd Ah Shovwui#idd Oehe, skie lietidlr " | ORe r 8bkkeval
system of the present invention 'either stores -lemmas and stem words or

deri vat? ve¥ORgy FiG tdore@ e aichForante g ditfsl alma ton ABFEACLERIcBREASs s

an identifihakihel codeniidaying & eneR 1@aehd.f the lemma is a stemword or
derivative, a core 25 word dictionary 23 for storing stemwords or

deri vat i vednas2@eredaneds Widusenei m e e Ofini $ho1 Prasest | dAY¥ENSAENGuer y

bei ng i nputhedef M @-4sEded 2R EBEBEQEELQQa@%@ﬁ%h%%é%%JfH SRLELRG @oguery
froma user as a |lenma for accessing to the core word di ctlonary 23,

ext ract i ng'REPES 1ngt dhasiate f 3¢ deimattiekd Frwi RylLbRe Weadi AGTBA .t he
lemma apd 40, ,18 Q@004 §0BdUGH liRG ikRkQKBE iQN J’?@é}{@ffn‘.’\éf heiBbeql eppm set

above or the extracted stemwords or derivative as a key word for searching
after expaddiseyting | ermeldend Hrebudgentddyings $or t@mwlﬁ@m@heuseah@h

result in gcfarm RA IS S »ﬁﬂ#r@r Emfurt @P\'r'ée Qhgs gt EbRg Gokgmma

out of query WOr roma user w not be exp alned as It 1s usl ng
a met hod off ieldaifiimdgi ey wimgror ed¢ eivnaisi by Ipawe@smgetmeaqmegyo\m thea

rmrpherre aﬂ%%erif'\ell:lllekTQMat,Ot‘?lréy%es@éfc?dokntthl%rn{ma, is a stem

20 word, and if the lemma, the core word of the lemma, is a
derivative, inserting a stem word having core meaning of
the lemma.

In accordance with one aspect of the present invention,
there is provided a computer-readable recording medium for

25 recording the data of: a lemma field for inserting a
lemma; a stem word field for filling up a stem word having
core meaning of the lemma; and a derivative field for
inserting a derivative having core meaning of the lemma.

In accordance with one aspect of the present invention,

30 there is provided a computer-readable recording medium for
recording the data of: a lemma field for inserting a lemma;
and a core word field for inserting a core word, i.e., a
stem word or a derivative, having core méaning of the lemma.

Here, the stem word means a string composing a lemma

35 word and it includes all or a part of the string, forming a

core meaning of +the lemma. The string should not
14



10 The structure and operation of the information retrieval systemw |l be
.. described nore in detail hereinafter. The information retrieval system of
the present invention either stores | emmas and stem words or 15 derjvatives
havi ng core meani ng of the | emmas as core words, or conprise$ 8a8CT At fier
for identifying a lemma and if the lemma is a stemword or derivative, a
core word diestéesormrilP3 feomtsinorEtngyest em withds ostdaer i viabrdes “gu Icidries”
words, 8 ustndiiEILAce Nl LBk [80.R1,LE8S OPe. URhY20 HENG I Led
froma user, an i nformation searcher 223f or se'?lng a quer Yroma user as
a |l enma f or"@melciesisiany, 1 cande’got etiws d” di ctionary 23, extracting words,
stem words or deri vatives, Vi ng. core neanjng.of .the,l enma and cqonducting
search with the IAélr?nﬁ-‘hseet pa(fk)hgjvtelo aréﬁ(tr%%(?edpgglgﬁgﬁﬁmra&e Oafer&evra} vative as
a key ward Haorimsearghiligiaft eas expastdeng worell enms, pod aran esabt loatgut
unit 24 “hié%fﬁ”té' different wel glf‘lts % t he key words before

expansi on( | I LRSS ke tor d¥CEFPer RXPERE; o Eiem RERGLRSr dRFi vatiSes)
- that is, quttesngodifier ehbmivesght s @ort helnidraresd)) t siAcqui r dénlna usisg a
| emma as a ke rd. and, ones by usin stemword or, derivatiye_as a key
word - and CRI%/]DJUV? st%%fchl‘r?"«?su%f%mi w%ffﬁe ?ﬁ‘?‘b]rv%)t geor cPe‘?e“b%/l‘E ’n)é \?Q?’lgh]t?s I n
case that tderiwseiwesdbdiabi opalytd3iahf amed” pblotecalngl euvddtrapase: and
uses i g)ntifiers as_seen_ip Figs. 35 1A and 1H, the expansion procedures at
the i nfidr met i'EHF L B ERe?S 22PRHECEs descri bed bel ow. The |enma is i nquired
21 18 CCT 2004 ns0 drve: nnf oyl &) cthorar ys23 apedt hedddastdi,ierwhsch
checked. If, the Iem"racis % stemword, the |emma is expanded by a derivative
havi ng cor e-Tre&MMHYHS t R | B¥fte. W5ds he “ICONE | 808 debPYht | ve, BATEL &% wor d

having cor eefri@anong &ff tHigeheddn ik extsasted askdde exbwatiedstam word
as alemma is inquired agaijn_to the core word dictionary 23, and the | emm

i s expanded® B tRRT @Rt FAcYRALY¥r PvRREFEY Rér @OliRY &8 Rt dP UM WG can

be usedis n 4 heog¥parsiddndidOibdRasisecbidiaere ndorthdi skieBamn¥ndd ic¥ f&F med
of two datapases with no identifier as show in Fig. 1C and 1D, the

expansi on protREBRFELOR: TEtE LieVedr ntY TR searltHER 1P p8ehs thes b Bkl ow.

The | emma isfinguiigdrt o athisr skofimbabase ardicheckadd f Jthan cafd@spangi ng
lenma is a stem 15 word. If it is a stemword the |emm is expanded by the
derivative HRPFROeHr e ABanithg of etk | eadRk: & her RpRET| t than ndhf r Rt o

the second fatsabrseidndohhepsbam ‘é@%@th%‘ﬂoﬂg_“‘é@io@q,meqrﬂ NG Oéhéd@ml PR | S
extracted. Then, the extracted stem word, which will be used as " a lemm, is

20 i nque% ed®t MEPe FYPelddababakreterrsespanted byfereatien acketpedi vaPi ve.

I'n the two aElbRds QhRAPANSE Othayy O LCaBUS &1 SEEM WBI i @So1e, AUehy @5 fot .
In case of using a stemwrd as a query, the priority order for output may

be the resul1k®5 “d@Hecmed it alfefPE a%amBe qGése com g Prst ‘P¥brtewed by

results seapeheg whéhs8emt §8WOREAras a query and then other results
searched with a derivative being outputted without any priority order.

However, this is Yedt hiamgtiher arxenpdpl eisAct Bafrioy(infastal sabpdssiwhese o
out put results 30 sgarched %%P a derivati v;laovx%rd prior to ones searched
with a %t en? WP dVOBASt §T6ut peit! (RARN t's 3Ry ched (it nder’i v ASHRAE T n heler

as such as ypu,“Wahi- Wh?d] ny i ts Lt { : of
priority may ﬁ%ve tﬂe roesd%ta%ﬁar (%thél%\?\-it tcﬁm}ﬁ%(raarérr% glsn a&gnusg&rlly%lrs ,dt‘elg%d
the rest ofword “<%g+°l(infant baby)”. This can be seen in the word 3%

A'd7] (youth manhood),” where both “#W(youth)” and 33
(manhood)” can be the stem words.

30 Meanwhile, a lemma, a word listed in a dictionary, is
a different concept from a query. A lemma may be the same
as a query, but when the query is inputted in a natural
language as such, a lemma is selected from the query and
used. A lemma is a different concept from a key word as

35 well. It can be a key word itself and the stem word or its

15



35 them being outputted out of order. Also the order of priority can be
~defined in various ways here, e.g., 22 1 8 0 CT 2004 outputting results
searched out with derivatives according to what a user wants. In case the
core word dictionary 23 is forned of one database wi thout any 1 8t 200kr,
t he expansion at the 5 information searcher 22 process as follows. The
lemma i s i mgutived itve theviog ecored mbatinnasy Zheantemxpapdad by HSikey a
stemword or d riva&,&,\ée havi n?l cor.e_meani ng gf t he cgrreﬁpondi ng_lemma. In
this case, "I cor e ®8r dPEPEE ENalPYSE ERR bECEGHIPFGCt BROYG t ISR AF&SHht s
on the 10 siteirhiwyr drafualesf vat mehiod athdansesvdm | €f behBgreaansbhucieed:chlhus,
all you need to Js]g IS outgut the results searched with correspond&)ng stem
o]

word or deriVat?ve i AMA ESPPERPBNdAR L RAhi | Y SERRS | ARG hatd%n
retrieval systdpdtesEdhed dbedbhayei negdstibgasieps epecakliagt isy@tdasa in
advance and indexing so that the data are treated and stored in forns easy
to figure CUYCSHRRT (IRAF L RBHLRS + BOTPRRNPr BEBAY SiAvENEILEHSal ST LATE: s
the index datrafasf asntdride £oee@Pto OfckbR. abpVEy £O1 £ War didinClicary. For
exanpl e, in case 20 information of words, norphol O?I cal?J rel ated such as
politic, p& ideHAEIRIRATERS ewe peearieal Py aslevnpebregd pPos a s,
i.e., politidnd poldildtsicHaryol | sl  angdweldildecal I9ea @St orgRe i n fihe

i ndex database as indexes, Therefore, the volune of the index database of
the préfentiPEMAMERN oRetaheBe teduc¥dere furdldyy apfpRideng t khem in
conventi ondrddwlexmgat abasei d Ahexi ngopar tid | gk ,StriNgs asniydvidgy-
Besi des, capable of indexing this invention can yield better sedrch results
suit abl e f SRR IRNRHEPT rdHLLSserEaapabl e of indexing faithful to the
text 30 neaning, it yields search results nore proper to the denmand of a
user, conpared to the conventional index databases indexing the root of a
word. Thi s B diesoniMel dmroePEawHid®r se ways such as being included in
or conngcted to the information searcher 22. 35 Fig. 3 is a flow chart
showi ng a nethod of extracting core word froma |emra using a core word
dictionary and aThe akgvectardo4etherhhoebitceearard nfdatfwremt ioh based
thereon in ng Lihaan odi o] e i ntd on.
illustrated in Frlf% ?%‘,’&g{ﬁ??eﬁso ,db%?(g’h%r%p?g?eﬁrgt Zﬁg%rgﬁlgngfoﬁg?‘"ﬁ}ﬁ ted
to the userdgsfimidtdean uniaf 21tbef r oprafeseedandemked shept 802, givérmrelrf or
accessing t i ol 3,4 .S+ S f t he. ong. Qp.nore query
wor ds consic'g?tr%jr}’f;;n(_"fl%]ie&%q\l,}?alfs"%1 g&n}?é Tﬁéﬁﬂ%ﬁ%ﬁ% %%%Wilg@%:ésg? n‘gﬁ%gﬁf he core
word di%ti onary 23Sy t At Apd| dBmereetd ismnans we sisr havnagtber &tmatiung of

t he | enmm, e invative, . q xtract ed. p 4__the | ema
i S expande yént ﬁgggx%oar}:i?e eiéo%%{%dg#égge%no\%%r E%cﬁd%ef%]gatllg%?%ta St ep
305, taki ndistedetin eapacrdppcextwith edincormbaditeot defi vidie verasent
sear ching key, Wi he data searching is conducted. At step 306, the
search !

Figs. 1 and 1D are diagrams i1llustrating the
25 structure of a core word dictionary where core words for
lemmas are listed in accordance with another embodiment of

the present invention:

Fig. 1lE is a diagram showing the structure of a core
word dictionary where core words for lemmas are listed in

30 accordance with still another embodiment of the present
invention;

Fig. 2 is a diagram of an information retrieval system
based on the core word dictionary in accordance with an
embodiment of the present invention; _

35 Fig. 3 is a flow chart showing a method of extracting

core word from a lemma based on the core word dictionary
16



15 result is outputted and termnated. If there are a plurality of |emmas,
.. a procedure (not shown in drawi ngs) of a user selecting which of the | enmas
to use as a key word nay be inserted after conducting the Ierr‘grsﬁ exgansi on
procedure at the step 304. This can be applied to the 20 syst €5 ciped
above. The above nethod will be explained nore in detail hereinafter.

First, a c(;errﬁi war dmelthbdorraﬂ'yﬁmfrdmw.forpneeatcmhqdd]aéQbasaﬂménieon in
constructe S a cor e 25 and a stem word or

deri vati ve 4favi “Sa'b ﬁé&rﬁ‘%ge'@?vé) “:”I’J%rﬁr’grfmx/h\9 RF LS F - RY R FHARF yaP8r med
of a single databage 145 1csonastﬂ'llm &fhé):yt Sehéw gy a8 Ae€BbE WE &xd aRHBhg an
identifier far |den$ |ng|f sashemword or aderrvatrve and

Gr° e h%ﬁf“ﬁa %@Féacfaoo%a Png Bte t Hiar f e ks t TRGG e

a stemword or a

wor d di 6t i @mat yaf onaehoaf cafsrslegﬂr@}ﬁaigabageoirmaegagtrbrggggl he&eddh NG AS a
core word a Ie and a. s.%emv\o 61 gerr vative having core neani ng of
the | emma. a‘ﬁ?eorr ACE Lt Oalnof'lh%ru?e HeRF afE GRPt P?fsie§‘t35rni"r‘?p§kﬁlt°éb
with one or nore query words froma user and transmits it to the

i nformation he 2 At StexP 302, 24 18 OCT 2004 receiving the query
wor ds, t he 3oerHat-o ) T RN 4P nquire to the core word
dictionary 23. The Iemms set above is |nqur red to the core word dictionary

23 and bhe wor ds ste:ge 303, stemword or derivative, having 5 core
meani ndlof the Idé?h?d% Ch1PGHS rakt c@SPREESt 8P 8D2, LnHenképnnyidde begamaded
by the ext raai=akme0r erdRr dhe FRAMMANG e dlaripaldly ot aBfe! R HIHBL ON
related to the above set | emmas or extracted stemword or derivative, which
are taken ¥d'deafehekeycaotds, tha 3EEPMBRBY 1 AGL Erapiags it HehIch r dSulset
out put uni tfod4H sdwesi fHfder ent wei ghts on the key words (I enmas) before
expansion and the key words (stem words or derivatives) after expansion,
that is, puttind @ ght? anffdPerne Srrqtans cdeser Sobnehsbewistirucraemas
as key 19or dr andcbie GRS-Eeal ehegn ik h ibhgastam 1ag dg.and, 5% deptvatloes as
the key words. And at step 306, the Search results are’outputted to a user
in priori t}%rlécddrﬁﬁ% is tIRCAXI YT S . WiBANWHE | embod igesd thérghere a
plurality ofrdIH@Ssindddeiot he expansi on of | emms, the information
searcher 22 may conduct a procedure (not shown in dr awi ngs) 20 for a user
sel ecting whi ch I8f Fh@sexpgandet | éﬁmaé‘-fteo ¢ee agoadkeliawirahafy gof4 tike a
fl ow chart e g:nryghtp_ggnof gxtcro?rl CéQire word froma.l mw%l(?asc%d on a
core word dictionary and a searc I'ng P nfor nati on base heréon in
25 accdPdardadhiath eadt H@Wrm@mewwxm de@g*enflqementl on. First, a
core word dicti (X@ré’eéJp ﬂthﬁ’é 9ﬂ§uPésm§€eﬂaﬁgpa§egr' ﬁe?gggttr:&m %r%y
setting as a core wor emma and a st wor d or derivative havrngc re
meani ng of e I'Eeren dvverived dinli the opasitionnédroa Zeminagl e'hdazrhabase 30
'S CONSIUGKRL i SO1 44 d1p 3SRy £OT SaURE dr Bk 8TBy A0k ARRLT FiBh fiGly 5
identifying if the lemma is a stemword or a derivative, an r%wgrd
a derivativé HEWE nyeBBRe Lsedni sitemf wohd emps Jexigratite dadectlln@ﬁamed
[ orrodael, AP & ARAPABLe LS, CONP NGO DY PECIANTI 2SRRI 3 33
| emma and a stemword or a derivative havi ng core nmean 25
stem word, derivative words for it are 1nserted otherw1se,

if the lemma is a derivative, the stem words 103, 106
having core meaning of the lemma are inserted.

That is, as shown in Fig. 1A, if the lemma is a stem

30 word, the stem word 101 is inserted in the position for a

lemma of the first field, and the identifier (example: 1)

102 identifying the lemma as a stem word is inserted in the

second field, while the derivative 103 having core meaning

- of the stem word is inserted in the third field as a core

35 word.

As seen in Fig. 1B, in case the lemma is an derivative
17



1 8 OCT 2004 Then, at step 401, the user interface unit 21 receives

sel ection informati on on whether to expand the query word froma user b
on the core word dictionary together with a query,
information searcher 2. 5 Inputted with the query and the sef gcigTopods

i nfornmati on,

at step 402

the infornati on searcher

I nquire to.die Conge V\@éﬁi\ﬁé\‘?%izgn?b)( 23 ageLding 4,0 {he

determnes if the transmtte election information Is o

22 sets a lemm to

Usiy¥ivgr ‘%gr‘g;}ad

e expande

usi ng the dem@anorand Otiecidenaifir? dexamyd e40R ) AL0St égeads fyiihat Hahe

expansi on hasgd, ogsthe

informati on search i s con

%%rgﬁ&’é’étrdiqfedi ¢k

by us

g

ré@%i%JPOE

e current

et T "1 RE

set al readyhiflee rigwul tstemouveudt etOGt Bawpng07camd 1Beahdngogiot fItdve

term nates. . ..f t.he expans] based on thg core_wo
desi red,% atdesﬁlé’p?%lﬁ X]t%eqr}%%r%gie nanhe ghﬁrldnaﬁfa

di ctionary t2® areinmveor ds,

the lemm i s ex%&gpt
extracted core word,

stem word or

ove’l
deri vati ve,

dicti
a%galﬁg%roﬂgﬁﬂn%F
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Fig. 22 Al y

ou PREHEE® do to do thig is just e

gui p

on checker T

an informati rdetermming T the setecttomrinfornatton—f+ a
user is one expanded by using a core word dictionary at one end of the user
interface unit 20 e pRe¥enembediskatkdordrhdesthbotiied PA tihe iapre

| Df o MRl | O ARAIENEL 1 dfary | ScRY et hofPBEAELAREEACESRE! WD Bl ddbaldd oft o AS
mentioned before, the core word dictionary of the present invention

i ncl udd® t ReTONCEprd oflirkdoaarysesis wot Hsuskraited ni | ar Howanemg, tie' sane
words spel st didh {6 entdypapdegal br ak1-8p0uage BLaEes TG Rl il ance.
in case a query is typed in a natural |anguage or el'se, alenma 1S selected
first fromdsteltpfek¥eanbavhan t¢rreoreandng drtt itbear ytemy weardusellen a

lemma is a stem word with a second database that includes
stem words having core meaning of the derivative when a

20 lemma is a derivative.

But in this case, an identifier

field needs not be inserted separately because the two
databases are distinctive to each other.

1Cc and 1D.

This is shown in
Figs.
Figs. 1 and 1D

are the

25 structure of a core word dictionary in which core words for

diagrams illustrating
lemmas are listed in accordance with another embodiment of
the present invention.

Fig. 1C is a structural figure of a first database
when a lemma is a stem word, in which the stem word 107 is

30 inserted in the first field,
18

a field for a lemma, and a



As described above, the method of the present 20 invention is progranmmable
. and can be recorded in a conputer-readable recording nedium e.g., CD ROMW,
RAMs, ROMs, floppy disks, hard disks, optical-nmagnetic disks, etc. The
present invention as described above uses a stemword or deril&t06ie2Wavi ng
core neaning of a lema as a core 25 word of the lemm, thus enlarging the
utiliLy Valded9faGAl ch ol odlen aNd 1St fllRn'i galds e ORPBRAL S, 008 5
application systens such as a word processor, gl ectronic dictionary,
operating syseahed nrerther swmch &imjidhe, norpheme anal ysis system and
natural |anguagegit erpage S0T0schiuentd gn,Al sgecan Leauga onl parah
results not related to the user's query, ana searching everything related
to his or Mhenqueryempe psov déerivetiesul inj whilkd priordeylvatévendso
suttable T U GleLy hhalRbye1pCLeaseha the £001ddeage £f1Lah! makion
search as well as 35 inproving conveni ence of the usefr. To be noré
preci sely wiheh sirerexedpd el 1pPnhesdegofcorse niganing dB8 OF d604vptésentis
i nvention i t.he .qare ictionary includes information that
"back" is g‘?ﬁéﬁ%ﬁ)ﬁ& a@%ts%gggrghngﬂjt%ie&stem word of the word "backbone" is
"bone . " Using Rdu sexafijpiept vben tthe woren " backbdre" psl otc'seandhddsat 5

the user's guery .of "back." And at, the.guery of "backbane,. informatio
related to’l r?f‘\gattelr}]’evs\ord " B5fe" canp%glg?acé?%ﬂe& and };E%g]‘ﬁ*ale%ﬁffm so, at"ﬁig

vol une 16f dmpalndexadtypbaseheansbeucedueedtonsi derahl ydesoapased dH an
conventi ongl hods. 10 Wile.the present inventi.on has been descri bed
with respegetmbt%?lgneer Stai %noﬁ)nrl%é 7 egw%n%%g?ﬁgﬁ?g, &Pt dﬁfFFlgggaS%ng’gntlst &% hose
skilled infididaws: t hat various changes and nodifications nay be nade

wi t hout departing fromthe scope of the invention as defined in the
followng clainms. 15 28 1 8 OCT 2004 What is clainmed is: 1. An

information rietrievaqysy st em based on a core i fJggf 1 onary, conpri $i ng:

politic Politician, political, politically
15 And the structure of the second database is as shown
below.
LEMMA CORE WORD
politician politic
political politic
politically "politic

Unlike the above embodiments, it’s also possible to

construct one single database without using any identifier.
20 But the derivatives having core meaning of the lemma should
be listed, which will be described in Fig. 1E.

Fig. 1lE is a diagram showing the structure of the core
word dictionary the core words for lemmas are listed in
accordance with yet another embodiment of the present

256 invention.

In Fig. 1lE showing a structure of an embodiment formed

of a single database with no identifier, its first field

111, the field for a core word, is occupied by either stem

19



5 a core word dictionary storage neans for storing information to find out
. words having core nmeaning of I emuas (hereinafter, is referred to as "core
words"); a matching neans for receiving a query froma user; an information
search neans for setting at |east one 10 | emma based on the qded pCT 2004
extracting core words fromthe core word dictionary storage nmeans by using
the | emma, wand senr dhirdyatdivat.ed Angf arfrathenlemmh tike 4 esvam addgorehawor ds
as key words; p nmeans_for outputting results searched by 15 the
i nfor mat i oﬁéescecgr%h%%g'#s. E%. THEST R Or FettiTon & e&?ﬁs\?% 1¥Gst/em 59 r &8%%d in

claim1, whweraiing heof nftdreratliemmasear chtheafsse| N CASERHErBe@h® ds a

plurality of_ e ed core words, provides, a 20 choice to the user to
sel ect at I%eatgﬁg%tﬁlg}%brel%ras%“md&rsyt ftse WAF WSS, hpvipge core
i nf or mati omeaatinevat tlystbmms deci igseited! 8bMie YBEELANEL BE40UY pUt
means for out putEti ng searc_‘[hed 5 resultsé in case there axe a plurality of
key words, puts different-wedi ghtedn 2eathReV kG dtaind Podtifdis’ seafchits
results indemprvarives ordemraccor dirpglieivesght. 4. Hhe1iwvfesation ang
retrieval s,yste.rg{;s ]gci,te in aﬁy 30 ong 81‘, clainms 1 tQ 3, wherein the
core word ditHi® Cﬁ/lr X or ade' e S VEt ofBEOFERRRE, FaBRedfiefs & orsingle

i denti fyi ngldtfalidmee lweintmsnar td et € 10F dsror s Vas | ¥8510w8¢d wor ds havi ng
core ning of the lemmas. 35 5. The information retrieval system as
recited in claim4, wherein the extraction procedure at the 29 18 OCT
2004 i nforngtTon Seapgiyaeans | nciudes the stepsgRi LmapgurTing—the—tenmm to
the core worjd dictionary and checking its identle?l?%rw?ffiﬂt he lemma is a stem
word or not;[ 1T thegdigl 'S a st —expang] e _temmg by 5
extracting g deri vg)ti ve havi ng co?@yn\%%%?%g%of EEQQF%%;}I fgf);étllgr%‘]m is a
derivative, [extragh T em wor d~ Nav-ng core neant g, of the temre, —taki ng
the extracted stem \?3%5?“53‘ a | enma %%gjit%&ui ri nBOiT'liL%tlglFﬂe c6PEThdFEL

di ctionary qTOTagecIFeNsiaANd expandigTy ez teme s d 40 exbetattgtar—
derivatives._6 e information retrieval systiemas recited in claimp,
wherein in dase ofPHH&CEHma beilng @odditil¢at i Jepol heiféamm| im0 Exparded by

usi ng the extracted—stemword—15

S0 0

A core word dictionary can be constructed in various
ways as described above éxamples. The fundamental reason
for constructing such a core word dictionary is to find out

15 words, stem words or derivatives, that have core meaning of
lemmas.

Fig. 2 is a diagram of an information retrieval system
based on the core word dictionary in accordance with an
embodiment of the present invention.

20 As shown in Fig. 2, the information retrieval system
of the present invention either stores -lemmas and stem
words or derivatives having core meaning of the lemmas as
stem words, or comprises an identifier for identifying a
lemma and if the lemma is a stem word or derivative, a core

25 word dictionary 23 for storing stem words or derivatives as
core words, a user interface unit 21 for at least one query
being inputted from a user, an information searcher 22 for

- setting a query from a user as a lemma for accessing to the
core word dictionary 23, extracting words, stem words or

30 derivatives, having core meaning of the lemma and
20



7. The information retrieval systemas recited in any one of clains 1 to 3,
..Wherein the core word dictionary storage neans includes a first database
storing |l emmas of stem words and derivatives having core nmeani ng of the 20
| emmas, and a second dat abase storing | enmas of derivatives an8l 0STe2Mor ds
havi ng core neaning of the |lemms, the first and second dat abases

cooper at i ngarnglwadnot heforBatTbe iselhacintwioth rehei deainasysétenabsveeadd ed

in 25 cIairp?e, wh Ir.ei\g hetextract(%on gr%cedures. at the ig{ormatign ear ch
means incl 0455 THEFSYERE ST HREFT n§ra AR tiys naSt Ar St¥Hatahdsd Hnd
det er mi ni ngashetthiarg taftéenarpaidangt eMeWlicthnl, id af bhephemimiks 2 stem

word, expanding the.le by 30 using a derivative having core neaning of
the | emma; r}ldq‘r n?){‘?w?'ﬂamﬁl%gs?ﬁﬁc erﬁg?:ﬁsut% the Sec ‘ﬁﬂmdé"th%oa‘é%‘?reﬂarn&ﬁ'i ng a
stem wobd hmtielg €lo¢ epreaeidngeofo ft fweﬁtem?, at hemnaalditg $heqetkyaciadstem

word as a lemma, inquiring.the lemma to the first, database again and
expandi ng ittt tth ‘é%e’éxY’iLg&t 88’tdg’ﬁ VREThEE eplainedds 2bbsls. upiag a

i nfor mati omettdd evdl cptstiemms 6881 80 hdr@nYeRR8sOTb el BLB8BedstAg3.the

wherein the core word dictionary storage neans stores the | emmas _and words
havi ng cor &953ahi Mgt (e PRaR@sanslyger TRl nkepPHat iten anyoniee\vdil lshad em
as recitedimtHy e of clainse 1 to 3, wherein the core words include the
stem wqrds having core neaning of |emmas. 10 11. The information retrieval

systemifs recited§ n EFEPRTESS wirhi noPREELem wefd | &hei t Heformptdomar t

of a stringefriidital emegstbd Theli nf pematgosc £ ghéd evaloreyst e auidiggilt ed
in 15 claim1ll, wherein the stemword is a continuative string of a string
of the | en%.ref:”ﬂafﬂf’eri nformation retrieval systemas recited in claim 11,

wherein the stemydrdihfosfatNEANt rayatibyva 1St Idyidad) obra $hei NG sddie
|l emma. 14. The information retrieval systemas recited in any orie of clains
1 to 3, whemiantiRn cord theds Fherade dedWag i vésichavBhgMcoreordani my of

the | STBES dedt vk 1V WA DRGBLSPD hERDLEYALESYRECTLARLCE! SR b ONe
of clainmse 1 to 3, wherein the key words 1 hclude the extracted | emmas and
derivati ve®thatPRpr tdee mbanidrptoffigre fenmidentifying a lemma and if
the lemma is a stem word or derivative, a core word
dictionary 23 for storing stem words or derivatives as core
words, a user interface unit 21 for at least one query
20 being inputted from a user, an information searcher 22 for
setting a query from a user as a lemma for accessing to the
core word dictionary 23, extracting words, stem words or
derivatives, having core meaning of +the lemma and
conducting search with the lemma set above or extracted
25 stem words or derivative as a key word for searching after
expanding the lemma, and an result output unit 24 which
puts different weights on the key words before
expansion(lemmas) and key words after expansion(stem words
or derivatives) — that is, putting different weights on the
30 results acquired by using a lemma as a key word and ones by
using a stem word or derivative as a key word — and outputs
search results in the priority order by the weight.
In case that the core word dictionary 23 is formed of
one single database and uses identifiers as seen in Figs.
35 1A and 1B, the expansion procedures at the information

searcher 22 are as described below. The lemma is inquired
21



30 16. The information retrieval systemas recited in claim 15, wherein the
.. key words include stemwords having core neaning of the lemma. 35 17. An
information retrieval system based on a core word dictionaré, & qpﬁhfing:
31 18 OCT 200 a core word dictionary storage neans for st r§ g
information to find out words having core neaning of | emms; a matching
means for tecdihe ngdreomwrndgsediatdoaayy> aAd spdecthen idéwthBiénn D
whet her to_expand theI%ue%Memo d or not based on thedcor word. dictionary;
an infornatlon search meanscfor“Bettity & FEETY BREY entrB®has®l™Bn the
query, if expamdednbpf at kierdivertives hwotimsel €siednesfahghiofg Hied al &fina.
infornatioP mh;@at e lemas as 10 ke¥ words, if the ex% ns%on,of the query
is sel ected: et actTRG cbt e WwoPE VRSN e RordhSlbr Odlct MBKARY EOFSge
means By useamyitdneolfentiee . lamnlaseda cakbgacetdt athd nfips nekicenctcdh $Héem
| emmas an e words key words; and an output nmeans for outputtin
resul ts 33%(?% ed by 45 ?{%I“%/nfjcﬁ et T O 5% rc%g%erénsi?o 1&ETheE T ori&t T on
retrieval dysteomafycbkaimaks viher temmbhdsi ndxpamedédnbgeahehi syg r@ensd in
case there,are a pluraljty of extracted core words, provides a chojce to 20
t he user t%eEJeY%EfV%t Igﬁiﬁ'oﬁzleco?’ét%cfibe eSHaEM YIS (R abek &P Sfort® 19.
The i nf or nmetié osxpehsienal systemas recited in claim17, wherein the output
means for outpu{tingésearched 25 resuylts, i.n case there are a plurality of

key words, putstRi FRSPernFYR BArSadACkdOnasyd Zhdl dutpurned: inf s&e ch

results i ndacgbaoest yi®hdedo acgendipdet 0 alshesnginghtin 36.q.Theci afer mabi on
retrieval ggstem as recited in 30 an¥ one of clains 17 to 19, wherein 'the
i o]

core word Wiet PORARFISPoPAGECHBARS dToltbe LEfmagatiigantsaarahen 42 are
i dentifyingsi idesta iETaBe26® . St emryar dierfia d81sl Vah by esedand War dsi hgwi ng

COe, o 88 . Lo SIS, i 2y The Lo on fet el system

15 word. If it is a stem word, the lemma is expanded by the

derivative having core meaning of the lemma. Otherwise, it

is inquired to the second database and the stem word having

core meaning of the lemma is extracted. Then, the

extracted stem word, which will be used as a lemma, is

20 inquired to the first database and expanded by the

extracted derivative.

In the two methods of expansion, you can us a stem

word as a query or not. In case of using a stem word as a

query, the priority order for output may be the result

25 searched with a lemma as a query coming first, followed by

results searched with a stem word as a query and then other

results searched with a derivative being outputted without

any priority order. However, this 1is nothing but an

example. Actually, it’s also possible to output results

30 searched with a derivative word prior to ones searched with

a stem word, or to output results searched with derivatives

in order as such as you want. When a query is not a stem

word, the output order of priority may have the result

‘searched with a lemma as a query first, and the rest of

356 them being outputted out of order. Also the order of

priority can be defined in various ways here, e.g.,
22



18 OCT 2004 information search neans includes the steps of: inquiring a
..lemma to the core word dictionary and checking its identifier if the |emm
is a stemword or not; if the lemma is a stem word, expandin? the | enma by
5 extracting a derivative having core neaning of the | emma; 18 @Cfe200emma is
a derivative, extracting a stemwrd having core nmeaning of the | emms,

taking thesgxpliecigd sbamwar daschd® ke andthndeidivig ied add®rddig word
di ctionary storage neans, and expanding the lemma with 10 extracted

derivatives® Yat TheUSRAF o¥AREFen retri eval systemas recited in claim 21,

wherein in casergf chhe l@@me-bHed n@oﬁdd@&'c\(ﬁb'n\é‘?oy the {gmrBrinededranged by
using the extracted stemword. 15 23. The information retrieval system as

reci ted i fapgbane ofithavhs anytoldentihiesin the ce¥eansiandi ’ti okafy

storage ”Ef{?ﬁohﬂgwgﬁs s aldch@ly d?% gaéee%oraagﬂgféﬁm of rkemapRlds; and
derivatives having core nmeaning o 0 the Il emmas, and a second database

storing | ehp@ainvedddrd vERPY €202 dWOr 8m ot ko sy ng 3ccrrd meFpiengiest Pre
| emmas, th@sihﬁss %‘E‘éms%‘c&'&j @ﬁta@ﬁ@étwgpﬁsa&hegchqeemrpitxmerof 2Bn24.

The |nfornat|o retrieval systemas recited in cllaim 23, wherein the
extracti oncproesdandsngt tleamianf or mainon tdéar ctrakans thel ugere heWg¥@ps

of : inqui raﬂgggohggyﬂ ifek'&% fheste dﬂnguﬁ%gnﬁ %fglﬁ@@*%d StReStem

word or not ma iS a stem wor pan [ emma by using a
deri val@ veshemi wgrdope @@aqu}uﬁetﬂnad@yﬁngelwhxkﬁ b¢h@%|¢@h§t¥h@tﬁéﬁna to

the seconddglabass, XL 4eldd10:3 SILM YOLA AN NONGOLR IBAN NGBl hDE

| emma, theh taking extracte st'em wor I nquiring

| enma t o twWéthir stodatapaséingai nsaen empaﬂﬂlngnlt wﬁth@xuwactedn . a
derivative ggﬂ 25. The information retrieval system as
recited |négﬁ§§8 8%§ 8%%%r17 to 19, wherein the core word dictionary

st orage neans sMeaewhﬁéHWHSJEndlﬂb@dmahavnngeira@NelnEaﬁHngnoﬂeﬁﬂélbédnas.

15 above needs the steps of collecting data in advance and
indexing so that the data are treated and stored in forms
easy to figqure out what they are about. So, the present
invention also adopts the index database as in the concept
of the above core word dictionary. For example, in case

20 information of words morphologically related such as
politic, politician, political and politically is collected,
its lemmas, i.e., politic, politician, political and
politically, are stored in the index database as indexes.
Therefore, the volume of the index database of the present

25 invention can be reduced remarkably compared with
conventional index database indexing partial letter strings
as an index. Besides, capable of indexing this invention
can yield better search results suitable for the demand
from a user. Capable of indexing faithful to the text

30 meaning, it yields search results more proper to the demand
of a user, compared to the conventional index databases
indexing the root of a word. This indexer can be formed in
diverse ways such as being included in or connected to the
informatibn searcher 22.

35 Fig. 3 is a flow chart showing a method of extracting

core word from a lemma using a core word dictionary and a
23



26. The information retrieval systemas recited in any one of claims 17 to
.. 19, wherein the core words include stemwords having core nmeaning of

| emmas. 10 27. The information retrieval systemas recited in claim 26,
wherein the stemword is either all or part of a string of a{grgm udd 28.
The information retrieval systemas recited in claim27, wherein the stem
word is a %%EﬂduﬁﬁfV§e§féhﬂﬂgOin§o§ﬁ££ﬂ8nogaﬁga kG2 Ron29m gg%%fgéHégﬂlon
retrieval systemas recited in 20 claim2/, wherein the stemword I's an

i ncont i nuatieh san i epediment rofigthd phes¢rtminvedtidhe infornation
retrieval systemasineghiodien any 20g.of; ol ALMAE, 19919, aihgrelp the core
words include 25 derivatives having core neaning of the lemmas. "31. e

i nf or mat i orflatad r FeREFhd st ¢ aknpettedd tion gy veerofirder facd 7undti Rl
whereingth i ude .t t ted | empms d L i ves Vi ng
core rreasni ﬁfg 0 %ﬁtgﬁ]é Fg%’mgt @%ﬁ}(%@ﬁi n#ioirererat?oﬁg?e ?:Eg\i?\éﬁ%gys_oet}ﬁa}é%
recited in a?zg nva1d w@hetdionariye Aeyiswses ifmohudhestame \Aordsyoln-@wq@:go(rje
nmeani ng of e 3D, 1 A, et h . retriey i nformation a ed to
an 34 18 &%ﬁ%Og@?%?gF%ﬁgl ortl?;r%et %q]eerlsa losny'stemqt)}g%é’d o‘—ﬁ{a _gécreé’ V\op‘f !

di cti onary,acdes sigtdoto conpresragvohé diepsonbryal3cadshr trdiel rlgntnm? S e
word di cti afjaly,t o find out words haying.core neaning of. a

| enma; 5 b) se\%/?’l ﬁ“ég%?glt)ﬂé%é%n%n%oﬁnlﬁﬁa%wgo??a¥hﬁe}$m‘?0ms eﬁbgqro’ido Pe

i nqui r éd t datievaiores woriks diecttimeredred. ¢) Bkpasdépmg 310w, | etived hyergxd r acd i ng

a core wor | e mthe core word dictionary; d) searching for
rel at ed im(‘jeo)?gr?aﬁ]%% vmﬂ?ﬁ H}g I&’ﬁ%af&eget GHove WL T he ﬁgiie'tnacf"’&fdcor%r
word; and ejewingprivéng te reswlp Sfosthe tianfioignmatbihen sear chidigha, the

extracted core word or derivative as a searching key word,

—

the data searching is conducted. At step 306, the search
15 result 1is outputted and terminated. If there are a
plurality of lemmas, a procedure (not shown in drawings) of
a user selecting which of the lemmas to use as a key word
may be inserted after conducting the lemma expansion
procedure at the step 304. This can be applied to the
20 system described above.
The above method will be explained more in detail
hereinafter.
First, a core word dictionary formed of one or more
databases is constructed by setting as a core word a lemma
25 and a stem word or derivative having core meaning of the
lemma. A core word dictionary formed of a single database
is constructed by setting as a core word a lemma, an
identifier for identifying if the lemma is a stem word or a
derivative, and a stem word or a derivative having core
30 meaning of the lemma. A core word dictionary formed of a
single database is constructed by setting as a core word a
lemma and a stem word or a derivative having core meaning
of the lemma.
Then, at step 301, the user interface unit 21 is
35 inputted with one or more query words from a user and

transmits it to the information searcher 22. At step 302,
24



34. The method as recited in claim33, further conprising the step of f)

.. putting weights on the respective 15 key words, in case there are a
plurality of key words. 35. The nmethod as recited in claln1%4 wherein in
the step a ) , the search results corresponding to key words 810 Todhut t ed
inapriority order according to the weight 20 levied differently by each
word. 36. TheehBinegdthe auervewandsc| dihm 3fdumathien iseducheny 22 ssepsof f)

offering a Lce . r | ec r ds,.he .wants tg_use key
vords, n Saeae5E therauuiz®, 18 MTho88 SR LaR 180 et 227 5 Mo
met hod as lewheaedseh abpvendsofingiudines! 33 tthe3Gonheradd diet toneryword

di ctionary o] s, .Ldentifiers for identjfying if the | enpmas, are
st em wor dsa“?)(%1 %gédgrgfq\ggt’i \?lgs,%Qaeﬁd 3%03r’dsS eénviwr?grdco(%/re _%Jh‘f?ﬁl\()?’ t haV$ Bfmas.
38. Thé nethvd meanéopt ed ithecllempensimm guiacadteds iAclsides 30, stres g)

I nquirin t ore 35 checking if the lemma is, a stemword_ or h)
ifqt he Igm%&ﬁggga%tgen% a(rhéi,’ed?,goydi ?ﬁ%ﬁxgﬁaﬁﬁa Fﬁéeofwm cﬁ"jc?‘FoWéF? and
a derivatioe; dexpuating,t hed ¢ in fHEEEL 2004 Mitdd adlethy asbyee hawtng
core meani the le ;.and,i),.if the lLemma is a derivative, extracting
a stem worg a'{:‘/lsnggrcoregpaé%ergg %Fef“hew?’éﬂna?rtgl?irﬁaa_t _eext?“’g&f:gd_gif%m
word as a teken asd seapdhi keyi twdrald heatorseepor3h®H. di gFterarshgai Aheand

exoendes HELETRUT 0 b et et B8 ole At

i), the | ewoadss (lemmas) before expansion and the key words (stem

words or derivatives) after expansion, that is, putting

weights differently on the result searched with the lemmas

as key words and the one searched with the stem words and

16 derivatives as the key words. And at step 306, the search

results are outputted to a user in priority order according

to the weights. Meanwhile, in case there are a plurality

of lemmas, after the expansion of lemmas, the information

searcher 22 may conduct a procedure (not shown in drawings)

20 for a user selecting which of the expanded lemmas to use as
a key word.

Fig. 4 is a flow chart showing a method of extracting

core word from a lemma based on a core word dictionary and

a method of searching information based thereon in

25 accordance with another embodiment of the present invention.

First, a core word dictionary formed of one or more

databases is constructed by setting as a core word a lemma

and a stem word or derivative having core meaning of the

lemma. A core word dictionary formed of a single database

30 is constructed by setting as a core word a lemma, an

identifier for identifying if the lemma is a stem word or a

derivative, and a stem word or a derivative having core

meaning of the lemma. A core word dictionary formed of a

-single database is constructed by setting as a core word a

35 lemma and a stem word or a derivative having core meaning

of the lemma.
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10 expanded with the extracted stemword. 40. The method as recited in any
..one of clains 33 to 36, wherein the core word dictionary includes a first

dat abase storing | emmas of stem words and derivatives 15 hav1i F%&g%ﬂs
meani ng of the | enmas, and a second dat abase storing | emmas o rfl4ti ves

and stem words having core neaning of the | emmas, the two dat abases
cooperating to aaeh otdterstald) 4dl, Thiee NeédodinsSereatbednin chlair®c4lves

further inclyding the steps of: g) inquiring the le tq the first

dat abase A LMol fORTRE SRl SHEHm oy GXPAR {10e G PEHmYE 4
step word, fexpanrdiuvierd N deimen 2bhav ¢dira Werdval Eveohavyiyngogetdereanitrg of
the lemma; and i) if the lemma js a, step mnrd,,in%ﬁ%{ing it to the second

dat abase, &xtF4TtY ng 289t AR havEnd ¢ ofFBe medidrgadidheS PRATRS Tt #ki ng

it as asl empuaréd NEUER T BBel lquiedyt hend i £sb datlabasiemdahfor@adigxpand ng
the lemma with a 30 derjvative extracted. 42. The nethod as recited in any
one of cl aiSheP33404 36thahekt ridiel @B SaAFTA Y c2iton8rYSst dr eLMEMES and

wor ds havi ngge@i® Neanivkk OkotkBe Y@M a1ic3cfdry T3 Makhkedddnd ecbt @dhd n
any one of clains 33 to 36, 18 OCT 2004 36, wherein the core words include

st em wor ds WRAgWeEFe ndRti MPtERINeS edfasthas EraewmeEttRY s8¢ lesdiitadd in

claim 43, wheinadith 5 54 envMer dekpaddiddor RAr tudfn@ Sthéngcslet heedmma.
~45. The nethod as recited in claim44, wheréin the stemword is a
cont i nd8t i Y HINRF 0123 ak r§HRP A%3he | emma. 10 46. The nethod as recited

in claima4, whefeifdhes6temiworichd Se@PahHEOAT bAURH 6 StéNEoPE oid | NY
of-the lemmma . 47. The nethod as recited in any one of clains 33 to 15 36,
wher ei n t hdi&3HONBM s 2Zidncladdetdedesdtiodes Ravi $igeR ordd hreadinde rof tilen

T R ebanIad o |8 988 Sr e theke Sher EIELT,
meani ng of k9fN |e8fed8lready. The result is outputted at step 407 and
15 the logic flow terminates.

If the expansion based on the core word dictionary 23
is desired, at step 404, the lemma set above is inquired to
the core word dictionary 23 and words, stem word or
derivative, having core meaning of the lemma is extracted.

20 Then at step 405, the lemma is expanded by the extracted
core word, stem word or derivative, and at step 406,
related information is searched with the above set lemma,
the extracted stem word or the extracted derivative as a
key word. After that, the result output unit 24 puts

25 different weights on the key word before expansion (lemma)
and the key word after expansion (stem word or derivative).
In other words, different weights are put on the result
searched with the lemma as a key word and on the one
searched with the stem word or derivative as a key word.

30 Then at step 407, the search results are outputted to the
user in the priority order according to weight. In the
mean time, in case there are a plurality of lemmas, after
the expansion of lemmas at the step 405, the information

- searcher 22 may conduct a procedure (not shown in drawings)
35 for a user selecting which of the expanded lemmas to use as

a key word.
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49. The nethod as recited 'in claim48, wherein the key words includes stem

..words having core neaning of the lemmas . 25 50. A nethod for retrieving
information applied to an information retrieval system baseq (ﬁ ?h@h)re wor d

dictionary, the nethod conprising the steps of: a) constructi 30 ore

word dictionary to be able 30 to find out words having core nmeaning of a

| enma; b) recei kihgohgbmdrassiergsa bareey barth sed Betredh tof atemtnidee ohhe

whether ' o, expand he.guery uar & hased, o e, copg yorddlothonary: (f)
setting one Or nore |enmas ouf o “he query Tro o the tiser™ checki ng
if the sel enfoomatnbor nedtiwiefalbmsylseéed’ of 18hOse 28fkdodteents @ ekpanded

based on t wor, inGtionary; it _the expansiaqn .of. the information
is not sel gg?gg,&&éon g‘&q‘llr?d: in %rn%ﬁ%onlgtggfc Fﬁﬁ’nvw 1 lee%aét I%%‘rs’rgglgnd
out put td ngithesseatell riesurig.and 5A1)l iyou hereedpansidn bd idee tinfor fati on

is selected, expanding_the |emm by extraciing core word of the |

fromthe c%?@gvﬁ%ncﬁ C?Porhﬂf&r t&'%a’f'éﬁ?%ﬁrr ot e‘aeFﬁFIB?ﬁﬁPgorffbygpéﬁi ng

the set | eseheatdohhd nfxirraatieth ciem Wordsas key oner dsxpaidbdUusputbing t he

result. 10 51. The rreigh;)ﬁd as, recited in claim50, further co risigg t he
g &

step of g) 2pSitihgVREF ISP r 85p&NtS v Rey ot B8, YSFcatRtEhERrE are a
plurality ohikeyw 1WOI’d’shelin%rm-ﬁhﬂdmtdﬂlﬁ)élc]aéz(:jl’&@int &k i amﬁbd%é‘d5lin WeREEi N g
in the step_ f the search results_corresponding to y words are outputte
ina p}qsorf?fl§z"6¥"8§?°§ccdsrecﬁ’?f§‘€f% tﬁé’wei ght®9 evggﬁraﬁf erBRI3FIRP ea&E
word. 20 53esdbebeat hadrag.racited in claimb50, further conprising a step
of g) offering a choice to ser to select core words he wants_to use as

he
key words, in caSe M- ®nit BehPhfal th¢ ForrEcHdr ddcdioradeLt 25h84.

The met hodpaeseagei t eAlveAtadi Olec Did&s aithe 5@ dnRPpts WAEr et RebherGges , wor d
di ctionary stgres | e s, .identifiers for identifying if the | emmas_are
st em wor ds¥BF98er %At ves1MahBrwoMEEMHAE ng Eof e FBERI ng'WF9% heSPEMBE. 30

55. Thes neam@@eeeénm?i 2d ifhtal @ 1M Bdh gL 8hPob BEs EXHANSFOR PHOERHBEES
i ncludes the steps of: h ) inquiring a lemma to the core word dictionary
and checki h§ CPSEne | SRREY i 4Sa tyPe] Wiot P oPahugRli vandpege or else, a

lemma is selected first from the query and then the core
word dictionary may be used.
As described above, the method of the present
20 invention 1s programmable and can be recorded in a
computer-readable recording medium, e.g., CD ROMs, RAMs,
ROMs, floppy disks, hard disks, optical-magnetic disks, etc.
The present invention as described above uses a stem
word or derivative having core meaning of a lemma as a core
25 word of the lemma, thus enlarging the utility value of
search methods and systems in all environments and
application systems such as a word processor, electronic
dictionary, operating system, Internet search engine,
morpheme analysis system and natural language interface.
30 This invention also can leave out search results not
related to the user’s query, and searching everything
related to his or her query, it provides the result in the
priority order most suitable for +the query, thereby
increasing the confidence of information search as well as
35 improving convenience of the user.

To be more precisely with an example, in case of the
27



i ) if the lemma is a stemword, expanding the lenmma 35 with a derivative

., having core neaning of the lenma; and j) if the lenma is a derivative,
extracting a stem 38 18 OCT 2004 word having core neani ng of the | enma,
taking the extracted stemwrd as a lemma and inquiring it td $HETcHBe wor d
di ctionary again, and expanding the lemma with a derivative extracted. 5

56. The nephedens I agiveaftidh Cl appLhéd, whenei n éBréhe Woida gxpenshap
procedures of the step i), the lemma is expanded with the extracted s%lem

word. 10 5¥RCFidemetfdPraatict et n "RAFKonelof acistions wore 0as3, itwhépein

the core wghd @het istRal Wrdiie! sflesha fbrat “Grlabrtr Stod | Agohemasygfingt em
wor ds and derivatives having core nmeani n of the Iemmas, and a second
dat abase sEBREEngHEHRAL AN dekhfaiarss aRackPerfiorids Aali mpasied sat

meani ngs of thhe hLawras, tcﬁf‘extg)’\ﬂ Set abgser . coopepali ngtt o gach @&&g\;- 38. The
met hod as recited in claimb57, further including the steps of: 20 h)

i nqui ri ng tRackBrRg { o inkermatdend edipded &9 idifeckiany VYord hébPeaimcrs a
stem wor d; pk) skhrthedl arERprSvadest.ep word, expanding the lemma with a
derivative havi ng core neaning of the lemmm; and j) if the [enma is not a
step word, inquPiPRg itha ovebuneecfeeond nitaabdakabeger gam ke arsdeaedor d
having corgoREaRbRandl LBRpEEER to! Rhidnlli A% detimRANd TnaUIring it to

the first database_again, expanding the Iemma wth a derivative
extract@d. 30 59hifRe ®hg hoFegenteciredntomnypasnebesn cldgsar ifeed owigh
wherein the.ecpeeWword dighiQnary Fq&é MBS, s haying.gere

meani ng of ?hg | emmas. 60. %m rré%]egr as Cfem te méﬁg%]%' ongyof\gjé gi rrlsoeSO to
35 53, wherPPAreh& dor ethwselsskadlade ist erhawads haeitng’aoteusreahkngesf t he

lemmas. 39,1918 ¥t 20 ons may be made without departing from the
scope of the invention as defined in the following claims.
15
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61. The method as recited in claim®60, wherein the stemword is all or part
..of a string of the lemma. 5 62. The nethod as recited in claim®6l, wherein
the stemword is a continuative string,.of a string of the lemma. 63. The
method as recited in claim6l, wherein the stemword is an incontinuative
string of a string of the 10 lemma . 64. The nethod as recitedl! 8n0GInyllene
of clains 5hato i53,cvdianied nid he core words includes derivatives having core
meani ng of the Iemmas. 15 65. The nethod as recited in any one of clains 50
to 53, the key words includes the extracted | emmas and derivatives having

core meaning of the AemaFord@t8en ThetAREPOY &y teel tBdséd Il B &re
wherein the %%%d%frds i ncl udes stem words having core neaning of the | emm

s . 67. A gt TriBATAct TP E-THRE word froma | emma 25 applied to a
core wobd extrachi 0Bog¥St R8YQUIdDEL PohSPPR DASELLON He£04 © M d digtippary,
the method conprising the steps of: a) constructing 'a core word dictionary
to find out*Msrd% kA ngP chied nedhi HgreF havénfacoze Ppasdng f demrest
one lema quierira QUEFY {4 O fetissd {0 AAULEE:1PoLAE- ata of the core
word dictionary; and cgllan|r|ng the set lemmm to the Core word dictionary
and extracting wer 83 tRAVPEGMEGNE heanInRg oGV itnige BFUeEf rom (B usid Oct 2004
68. The nethod agnr 6GiARGhdti &l asdafdh WHELE! &o@eﬁ&ﬂﬁd‘%g diGlongy
stores | emms, identifiers for identifying if the Iemmas” are stemwords or
deri vatiPvesiemiity RBFEY 1Rivi hecauerpark¥igrattimg remeasio$9frIne et hod
as recited ddre&! b 68ictybhhgy RO GhdIR S : e

|l emma to the core.mordlgictiongr; and%?hecking ﬁfﬁﬁs?ﬁ% ?géngg |3V F%K?he
lenmma is a S8Ry related ddnifeamagdon with the lemmas and core

words as key words; and

an output means for outputting results searched by

15 the information search means.

2. The information retrieval system as recited in
claim 1, wherein the information search means, in case
there are a plurality of extracted core words, provides a

20 choice to the user to select at least one core word he

wants to use as key word.

3. The information retrieval system as recited in

claim 1, wherein the output means for outputting searched

25 results, in case there are a plurality of key words, puts
different weight on each key word and outputs search

results in a priority order according to weight.

4. The information retrieval system as recited in any

30 one of claims 1 to 3, wherein the core word dictionary
storage means stores lemmas, identifiers for identifying if

the lemmas are stem words or derivatives, and words having

core meaning of the lemmas.

35 >. The information retrieval system as recited in

claim 4, wherein the extraction procedure at the
29



e) if it is a stemword, expanding the lemma wth a derivative having core
--meaning of the lemm; and f) if the lenmma is a derivative, extracting a
stem word having core neaning of the | emma, taking the extracted 15 stem
word as a lemmm, inquiring it to the core word dictionary and1? ?d'oFg t he
| emma. 70. The nethod as recited in claim69, wherein in the s éﬁﬁ? he

lenma i s expafiudedhtiidh dder@xtmai£disd BBSWthe 20t dds Jhe method as
recited in claim67, wherein the core word dictionary includes a first

dat abase stori ng*PEHAELTE e GBFEs tandter Fesel Worhadiagiepprsymead ng

of the | em@saclainly ai & cosh ot ebASEr SEKM | T £TTRS, Of+ &R FSELVELI 88 ;and
st em wor ds havi ngfcore neani ng .of the | emmas, the two dat abases cooperating

to each other. 72% T nb¥HBY &S Pecitel VATE) aiswPPRding tHee Leewmaditmg t he

steps 0b: Mkthadticng rd et Nead Brand Wi ddiecdid ste st Abase and ebgprking if
the lenmma is a.stlir%‘rin%rd; e) if the lemmua turns out t0 be a step word,
expanding the le & hlefer i §afi FeTRARtAYecorax i g o2  shem &and and

35 f) if t i t (g RV
) if t hesdiergeed 8 NRe SV nHObE ehée%iéxﬁa,epgéégi%gcltggugglt%dtﬁecf e

second dat abase, extracting a stem wor 2004 having core

meani ng of WHE | e, 2t k@R | tand alnewhningd iLhquiei nghet terehe Wdndst

dat abase aggidticH-eX i t e, Wiy t tvati ext ed, . 73.
The met hod as reci te}g ip%ragllaér#m gl%aln%ﬁerg% t %p%g(?iel\{gor%ﬁ%i ?I%Hgﬁr?ar &lstt%ores
| emmas 1And SRS TR dRF Bl vasani ng of the | enmas. 74. The nethod as
recited in any one of clainms 67 to 10 73, wherein the core words include
stem words having core neaning of the lemms. 75. The nethod as recited in
cl ai m 74, wherei fi-t hEhat e fRiep i iom| [redr isaratl obyatetr i ag ofe¢ieed enma. 15

76. The MeliohSs | eghkedihn 6l Ad8d Sor WRECHRANS SAAM Y Gl A ive
continuative string of a string of the |enmm. !
the lemma is expanded by using the extracted stem word.

15
7. The information retrieval system as recited in any
one of claims 1 to 3, wherein the core word dictionary
storage means includes a first database storing lemmas of
stem words and derivatives having core meaning of the
20 lemmas, and a second database storing lemmas of derivatives
and stem words having core meaning of the lemmas, the first

and second databases cooperating to each other.

8. The information retrieval system as recited in
25 «claim 7, wherein the extraction procedures at the
information search means includes the steps of:
inquiring a lemma to the first database and
determining whether the lemma is a stem word or not:
if the lemma is a stem word, expanding the lemma by
30 using a derivative having core meaning of the lemma;
if not, inquiring the lemma to the second database,
extracting a stem word having core meaning of the lemma,
then taking the extracted stem word as a lemma, inquiring
- the lemma to the first database again and expanding it with

35 extracted derivatives.
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77. The nethod as recited in claim 75, wherein the 20 stemword is an
. incoritinuative string of a string of the lemma . 78. The nethod as recited
in any one of clains 67 to 73, wherein the core words includes derivatives
havi ng core 25 nmeaning of the lemas. 79. A nethod for extrac.{ ianégmaz@gre
word froma lema applied to a core word extraction system out of”a mra
based on a core%wofdediigtficomarbion hetwidwadl cangprémi ag rheigédstiapsangf a)
constructifyg. a,gora el di cpionary,ho,Lind Qut werds aul ngeene AN ng
of a lemma; b) receiving from a User a query and Selection In ormarian on
whet her t ctoysgal mMeanguesyolrasedtbre t hemB8ss coasred wowrakdl ctheoniary; cre
setting at Ieaist o] Iheerr:]@?fromthe query; 42 18 Oct 2004 d) checking if
0

the sel ecf16Ni'# or mat T8 the user is one expanded based on the core

word dbctionary; e) if it is not expanded sel ection information, not
expandi ng the | et abqve; and 5 f) if it.is expanded selection,
TFormmt on. i ngr i TEE « e R AR FEEFEVEDr EXRNSR dPE: | Rar bodnd®
expandi ng are éeamafbylexinactli kg V&y dshéawing ther exsmanwvagdef itnd ddema.
80. The t.hod 8 reciq&ec{%i n,claim79, wherein tJ;e 10 core word dictionary
stores | emts, S TFeMFT2r2 Y i SRt i ST MY fOF e TB3fhs are stem words or
derivatives, and words having core neaning of the |enmas. 81. The nethod as
recit in claim80,_furth 15 i.ncluding.the. steps of: g) inqujring a

| enma o the coré wol &€ ditdthe Voéhdrgggﬁﬁyﬁé Vit %t‘?%eai%de’ﬁ??g’rjfﬁ?i igjfnthe
| emma i s alstiem Wf dwheraidetheatsites; wird fid teishér SABIN ver garexpemd ng
the lemma with a 2 erivative having core neaning of the lemma; and i) if
the | enma S P URT VT VEE™BXt racting a stem word having core neaning of
the l emma, taking the extracted stemword as a lemm, inquiring it to the

core word dictignary and expanding the | emma. .25 82. The nethod as recited
in claim8l, whérfein?f tHEWGFION t REtFeAvali SERMdES wWERIERE in

extraated StLim Wt 0. wisSre Thet Rt Bedmagokaciked cbnehau@ti%e Wiarigiq) 4he 30

core word di cti,onarg/ i ncludes a first database storing
a string o6f the lemma.

13. The information retrieval system as recited in
claim 11, wherein the stem word is an incontinuative string

20 of a string of the lemma.

14. The information retrieval system as recited in
any one of claims 1 to 3, wherein the core words include
derivatives having core meaning of the lemmas.

25

15. The information' retrieval system as recited in
any one of claims 1 to 3, wherein the key words include the
extracted lemmas and derivatives having core meaning of the
lemmas.

30 _

16. The information retrieval system as recited in

claim 15, wherein the key words include stem words having

core meaning of the lemma.

35 17. An information retrieval system based on a core
word dictionary, comprising:
31



| emmas of stem words and derivatives having core neaning of the | emmas, and
.. a second dat abase storing | emmas of derivatives and stem words having core
meani ng of the | emmas, the two dat abases cooperating to each other. 35 84.

The method as recited in claim83, further 43 18 Cct 2004, 1 igdcadioog t he
steps of: g) inquiring the lemma to the first database and checking if the
lemma i s a stemawocdreh yorél tdictiomarys stct®pe WaiehneXpiowli ng-dhiend ema

5 with a derdvative having core neaning of the lemm; and i) if, the | emma
is not a s]tnefﬁr\%artdfo? anri%&ft R tﬁgjrsisconﬁvdldi%bé’soéee Gt hg A stem

wor d havi Agenoass; neani ng of the lemm, taking it as a | emma and inquiring

it to the first _database again, an exgandi.ng the lemma with a_10
derivative extrActWECEEI TRERS WS aSSFELVTERY | TF U aPm AP wRerBISFY he

core werd alict sehatyishorastdemamSonenwaris: hewi 89 eiganeanheg @iethe
| emmas. 15 86, The nethod as recjted in an%?one of clainse 79 to 85, wherein

the core WSS FAUdPL BT Wdr H-e ST gV ebT e FEbAPRETSF the | ermms. 20 87.

The nethod as raei tietfdrinad idbrin S6arvhemebist F>rstompvbigl b abhser qragt of
a string aof the |le . 88. The nethod as recited in _claim87, wherein the
st em wor d 8 RFFEAUARI FEEsAYSTY roflta IRIRYL R Phethenfdierys igo Nqthe

net hod as gelddiash | NsehabAiRg, rehakedn iR EiaMPI@iis 8Rel NERMasNUA i Ve
strlng of a string of the lemma . 30 90. The nethod as recited in any one
of cl alms ¥RY t ¥9FE'S mhdiei RREheSERARS IR dLT nENGdeduaEYi vis i aslertAathg core

meani ng ofedd¥ead€Ii@Scofd . wdra8MpUbAr theadakke oo i JIRAIWE{OFa 3
recording a programto enbody_ the nmethod of searching information based on
a core woﬂ*%h?jkﬁn%?§n9ntaﬁ Agmma, and searching related information
with the lemmas and core words as key words; and
an output means for outputting results searched by

15 the information search means.

18. The information retrieval system of claim 17,

wherein the information searching means, in case there are

a plurality of extracted core words, provides a choice to

20 the user to select at least one core word he wants to use

as key word.

19. The information retrieval system as recited in

claim 17, wherein the output means for outputting searched

25 results, in case there are a plurality of key words, puts
different weight on each key word and outputs the search

results in a priority order according to the weight.

20. The information retrieval system as recited in

30 any one of claims 17 to 19, wherein 'the core word
dictionary storage means stores lemmas, identifiers for
identifying if the lemmas are stem words or derivatives,

and words having core meaning of the lemmas.

35 21. The information retrieval system as recited in

claim 20, wherein the extraction procedure at the
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18 OCT 2004 information retrieval system equi pped with a processor, the
..method conprising the steps of: a) constructing a core word dictionary to
find out words having core neaning of a lemm; 5 b) setting at | east one
| emma out of a query froma user to inquire to the data of the goqfﬁm d
dictionary; and c) expanding the |Iema by extracting a core wor v {1

core neani nigh R rmdiei b nd@a fERMméfes CoORELuRES LRedsebpongey d) using the
| emma and the extracted core word as key word and searching rel ated

i nformation; and@AUdFtHGt t Bngl QHRR s&E&r cHR® 1G9%iA t Word o@ichionary and

conput er - r eagadt Bng 600§ di denPELi M { prekecoedhagia Rr egeaAM/beqerpodyt.he
met hod of searching information based on a core word dictionary 1 n an

i nfor mation retrildvatteyieBRtedsi phedt ot Woxdpr soeassting hehaetleswa by

conpri sisng d:fier $& €08y 0f | d2Pi fd+ LEASEEWELE NP0 Be CREEN YRE Do EI EhEORRIMALO find
out words having core neaning of a |lenmmm; b) receiving froma user a query
and sel ection i nfdr ks obCBRE wWhét Berdatd- Vadaify t et ¥Rt inBasedtem tfrrdor e

word di cti g 2806 mEhhing 8k kBastepns,! eamaneUchdf Il AUty deqm the
user; d) checking if the selection information is one expanded based on the

core word dfR¥¢ omfy; 2e) lepmaxpandi ohngRiFARer miti ool s thet swinst ethrd0
conducting d{¢O{SReL PN HEILIL Wrldhrldhe 824 | EXBENARMGOULRUL L] BEhd NG, BaY CN
result; and f) if the expansion of information Is sefected, expanding the

| emma by ex@¥ereached adevreawbyeseof the | emmn, then using the extracted core
word as a key word, searching 35 related information and outputting the

search result. 45 18 OCT 2004
22. The information retrieval system as recited in

claim 21, wherein in case of the lemma being a derivative,

the lemma is expanded by using the extracted stem word.

23. The information retrieval system as recited in
any one of claims 17 to 19, wherein the core word
dictionary storage means includes a first database storing
lemmas of stem words and derivatives having core meaning of

20 the Jlemmas, and a second database storing lemmas of
derivatives and stem words having core meaning of the
lemmas, the first and second databases cooperating to each

other.

25 24. The information retrieval system as recited in
claim 23, wherein the extraction procedures at the
information search means includes the steps of:

inquiring a lemma to the first database and see if
the lemma is a stem word or not;

30 if the lemma is a stem word, expanding the lemma by
using a derivative having core meaning of the lemma;

if not, inquiring the lemma to the second database,
extracting a stem word having core meaning of the lemma,
then taking the extracted stem word as a lemma, inquiring

35 the lemma to the first database again and expanding it with

extracted derivatives.
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93. A conputer-readable recording nmediumfor recording a programto enbody
..the nethod of searching information based on a core word dictionary in an
information retrieval system equipped with a processor, the 5 rret hod
conprising the steps of: a) constructing a core word dictionary m out
wor ds having core neaning of a lemma; b) setting at |east one Ierrma 0

the query fromthe. user to inquire to the data of the core word 10
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extracting words? awﬁ% ‘%’Fé‘éﬁﬁ%ﬁl oFetkéeradnesSy Suem ~Bscohpaiedr ebtlabl e
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meani ng of a | emm; b) receiving froma user a query and

sel ecti oninformati on on whether to expand the query based onthecore word

di ctionary; ©) Sebllnorgl |GA%RAa dPMHBLLIAILINCS STHEL 23)  GOPEELNG; | T
the selection infornation frontheuser in |cates expansi on of or mation
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sel ect ed, naji@pansh 49 e n i f the expansion of the
information is select ed, 13§ 46 %&%Qﬁ%qu%gﬂg%w ring the set lemm to
the corl® word dictionary and expanding the | emma by extracting words having
core meaning of the |epga 0 ad%g eqQrdip |umfor
recording the data of: a lné 3]%&{3]( grBH%EFVEE Aé'f' 2 glE’EQ 1 em
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identifyingdf; # hfathe lemma field is a stemword or a derivative;
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| emma, (;he core ward of, 1 s.a.derivative, inserting a stem
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a string of the lemma.

29. The information retrieval system as recited in
20 claim 27, wherein the stem word is an incontinuative string

of a string of the lemma.

30. The information retrieval system as recited in
any one of claims 17 to 19, wherein the core words include

25 derivatives having core meaning of the lemmas.

31. The information retrieval system as recited in
any one of claims 17 to 19, wherein the key words include

the extracted lemmas and derivatives having core meaning of
30 the lemmas.

32. The information retrieval system as recited in
claim 31, wherein the key words include stem words having
core meaning of the lemma.

35

33. A method for retrieving information applied to an
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a stemword field for fi I1ing up a stemword having core neani ng of the
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including a step of f) offering a choice to the user to
select core words he wants to use as key words, in case

25 there are a plurality of core words extracted.

37. The method as recited in any one of claims 33 to
36, wherein the <core word dictionary stores lemmas,
identifiers for identifying if the lemmas are stem words or

30 derivatives, and words having core meaning of the lemmas.

38. The method as recited in claim 37, wherein the
expansion procedures includes the steps of:
g) inquiring a lemma to the core word dictionary and
35 checking if the lemma is a stem word or a derivative;

h) if the lemma is a stem word, expanding the lemma
35
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39. The method as recited in claim 38, wherein in the
lemma expansion procedures of the step 1), the lemma is

10 expanded with the extracted stem word.

40. The method as recited in any one of claims 33 to

36, wherein the core word dictionary includes a first
database storing lemmas of stem words and derivatives

15 having core meaning of the lemmas, and a second database
storing lemmas of derivatives and stem words having core
meaning of the lemmas, the two databases cooperating to

each other.

20 41. The method as recited in claim 40, further
including the steps of:
g) inquiring the lemma to the first database and
checking if the lemma is a stem word;
h) if the lemma is a step word, expanding the lemma
25 with a derivative having core meaning of the lemma:; and
i) if the lemma is a step word, inquiring it to the
second database, extracting a stem word having core meaning
of the lemma, taking it as a lemma and inquiring it to the
first database again, and expanding the lemma with a

30 derivative extracted.

42. The method as recited in any one of claims 33 to
36, wherein the core word dictionary stores lemmas and
words having core meaning of the lemmas.
35

43. The method as recited in any one of claims 33 to
36
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44. The method as recited in claim 43, wherein the

5 stem word is all or part of a string of the lemma.

'45. The method as recited in claim 44, wherein the

stem word is a continuative string of a string of the lemma.

10 46. The method as recited in claim 44, wherein the
stem word is an incontinuative string of a  string of the
lemma.

47. The method as recited in any one of claims 33 to
16 36, wherein the core words includes derivatives having core

meaning of the lemmas.

48. The method as recited in any one of claims 33 to
36, wherein the key words includes the extracted lemmas and

20 derivatives having core meaning of the lemmas.

49. - The method as recited 'in claim 48,‘wherein the
key words includes stem words having core meaning of the
lemmas.

25

50. A method for retrieving information applied to an
information retrieval system based ‘on a core woxrd
dictionary, the method comprising the steps of:

a) constructing the core word dictionary to be able

80 to find out words having core meaning of a lemma;

b) receiving from a user a query and selection
information on whether to expand the query word based on
the core word dictionary;

c) setting one or more lemmas out of the query from

35 .the user;

d) checking if the selection information from the
37
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51. The method as recited in claim 50, further
comprising the step of g) putting weights on the respective

key words, in case there are a plurality of key words.

15 52. The method as recited in claim 51, wherein in the
step f), the search results corresponding to key words are
outputted in a priority order according to the weight

levied differently by each word.

20 53. The method as recited in claim 50, further
comprising a step of g) offering a choice to the user to
select core words he wants to use as key words, in case

there are a plurality of core words extracted.

26 54. The method as recited in any one of claims 50 to
53, wherein the core word dictionary stores lemmas,
identifiers for identifying if the lemmas are stem words or

derivatives, and words having core meaning of the lemmas.

30 55. The method as recited in claim 54, wherein the
expansion procedures includes the steps of:
h) inquiring a lemma to the core word dictionary and
checking if the lemma is a stem word or a derivative;
i) if the lemma is a stem word, expanding the lemma
35 with a derivative having core meaning of the lemma; and

j) if the lemma is a derivative, extracting a stem
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word having core meaning of the lemma, taking the extracted
stem word as a lemma and inquiring it to the core woxd

dictionary again, and expanding the lemma with a derivative

‘extracted.
5 .

56. The method as recited in claim 55, wherein in the
lemma expansion procedures of the step 1), the lemma is
expanded with the extracted stem word.

10 57. The method as recited in any one of claims 50 to

53, wherein the core word dictionary includes a first
database storing leﬁmas of stem words and derivatives
having core meaning of the lemmas, and a second database
storing lemmas of derivatives and stem words having core
15 meaning of the lemmas, the two databases cooperating to

each other.

58. The method as recited in c¢laim 57, further
including the steps of:
20 h) ingquiring the lemma to the first database and
checking if the lemma is a stem word;
i) if the lemma is a step word, expanding the lemma
with a derivative having core meaning of the:'lemma; and
j) 1f the lemma is.not a step word, inquiring it to
26 the second database, extfacting' a stem word having core
meaning of the lemma, taking it as a lemma and inquiring it
to the first database again, and expanding the lemma with a

derivative extracted.

30 59. The method as recited in any one of claims 50 to
53, wherein the core word dictionary stores lemmas and

words having core meaning of the lemmas.

60. The method as recited in any one of claims 50 to
356 53, wherein the core words include stem words having core

meaning of the lemmas.
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30 b) setting at least Qrie lemma out of a query from a
user to inquire to the data of the core word dictionary;
and '
¢) inquiring the 'set lemma to the core word
dictionary and extracting words having core meaning of the

35 lemma.
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d) inquiring a lemma to the core word dictionary and

checking with the identifier if the lemma is a stem word
10 or a derivative;
e) if it is a stem word, expanding the lemma with a
derivative having core meaning of the lemma; and
f) if the lemma is a derivative, extracting a stem
word having core meaning of the lemma, taking the extracted
15 stem word as a lemma, inquiring it +to the core word

dictionary and expanding the lemma.

70. The method as recited in claim 69, wherein in the
step f) the lemma is expanded with the extracted stem word.
20
71. The method as recited in claim 67, wherein the
core word dictionary includes a first database storing
lemmas of stem words and derivatives having core meaning of
the lemmas, and a second database storing lemmas of
25 derivatives and stem words having core meaning of the

lemmas, the two databases cooperating to each other.

72. The method as reqited in claim 71, further
including the steps of:

30 d) ingquiring the lemmé to the first database and
checking if the lemma is a stem word;

e) if the lemma turns out to be a step word,
expanding the lemma with a derivative héving core meaning
of the lemma; and

35 f) if the lemma turns out not to be a step word,

inquiring it to the second database, extracting a stem word
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74. The method as recited in any one of claims 67 to
73, wherein the core words include stem words having core

meaning of the lemmas.

75. The method as recited in claim 74, wherein the

stem word is all or part of a string of the lemma.

76. The method as recited in claim 75, wherein the

stem word is a continuative string of a string of the lemma.

77. The method as recited in claim 75, wherein the
stem word is an incontinuative string of a string of the

lemma.

78. The method as recited in any one of claims 67 to
73, wherein the core words includes derivatives having core

meaning of the lemmas.

79. A method for extracting a core word from a lemma
applied to a core word extraction system out of a lemma
based on a core word dictionary, the method comprising the
steps of:

a) constructing a core word dictionary to find out
words having core meaning of a lemma;

b) receiving from a user a query and selection
information on whether to expand the query based on the
core word dictionary;

c) setting at least one lemma from the query;
42
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e set lemma to the core word dictionary and expanding the

lemma by extracting words having core meaning of the lemma.

80. The method as recited in claim 79, wherein the
10 core word dictionary stores lemmas, identifiers for
identifying if the lemmas are stem words or derivatives,

and words having core meanihg of the lemmas.

8l. The method as recited in claim 80, further
15 including the steps of:

g) inquiring a lemma to the core word dictionary and
checking with the identifier if the lemma is a stem word
or a derivative;

h) if it is a stem word, expanding the lemma with a

20 derivative having core meaning of the lemma; and
i) if the lemma is a derivative, extracting a stem
word having core meaning of the lemma, taking the extracted
stem word as a lemma, inquiring it to the core word

dictionary and expanding the lemma.

82. The method as recited in claim 81, wherein in the

step 1) the lemma is expanded with the extracted stem word.

83. The method as recited in claim 79, wherein the
30 core word dictionary includes a first database storing
lemmas of stem words and derivatives having core meaning of
the lemmas, and a second database storing lemmas of
derivatives and stem words having core meaning of the
lemmas, the two databases cooperating to each other.
36

84. The method as recited in claim 83, further
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i) if the lemma is not a step word, inquiring it to
the second database, extracting a stem word having core
meaning of the lemma, taking it as a lemma and inquiring it
to the first database again, and expanding the lemma with a

10 derivative extracted.

85. The method as recited in claim 79, wherein the
core word dictionary stores lemmas and words having core
meaning of the lemmas.

15

86. The method as recited in any one of claims 79 to

85, wherein the core words include stem words having core

meaning of the lemmas.

20 87. The method as recited in claim 86, wherein the

stem word is all or part of a string of the lemma.

88. The method as recited in claim 87, wherein the
stem word is a continuative string of a string of the lemma.
25
89. The method as recited in claim 87, wherein the
stem word is an incontinuative string of a string of the

lemma.

30 90. The method as recited in any one of claims 79 to
85, wherein the core words includes derivatives having core

meaning of the lemmas.

91. A computer-readable recording medium for
35 recording a program to embody the method of searching

information based on a core word dictionary in an
44
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c) eXpanding the lemma by extracting a core word
having core meaning of the lemma from the core word
10 dictionary
d) using the lemma and the extracted core word as key
word and searching related information; and

e) outputting the searched result.

15 92. A computer-readable recording medium for
recording a program to embody the method of searching
information based on a core word dictionary in an
information retrieval system equipped with a processor, the
method comprising the steps of:

20 a) constructing a core word dictionary to find out
words having core meaning of a lemma;

b) receiving from a wuser a query and selection
information on whether to expand the query based on the

core word dictionary;

25 c) setting at least one lemma out of the query from
the user;
d) checking 1if the selection information is one

expanded based on the core word dictionary;
e) 1f expansion of information is not selected,
30 conducting information search with the set lemma and
outputting the search result; and
f) 1if the expansion of information 1is selected,
expanding the lemma by extracting a core word of the lemma,
then using the extracted core word as a key word, searching

35 related information and outputting the search result.
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core word dictionary;
c) setting at least one lemma from the query;
25 d) checking if the selection information from the
user indicates expansion of information based on the core
- word dictionary;
e) if expansion of information is not selected, not
expanding the lemma set above; and

30 f) if the expansion of the information is selected,
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inquiring the set lemma to the core word dictionary and
expanding the lemma by extracting words having core meaning

Qf the lemma.

95, A computer-readable recording medium for
recording the data of: l

a lemma field for filling up a lemma, e.g., a stem
word or a derivative;

an identifier field for inserting an identifier
identifying if the lemma in the lemma field is a stem word
or a derivative; and

a core word field for inserting a derivative having
core meaning of the lemma if the lemma, the core word of
the lemma, is a stem word, and if the lemma, the core word
of the lemma, is a derivative, inserting a stem word having

core meaning of the lemma.

96, A  computer-readable recording medium for
recording the data of:
a lemma field for inserting a lemma;

a stem word field for filling up a stem word having

core meaning of the lemma; and
a derivative field for inserting a derivative having

core meaning of the lemma.

97. A computer-readable recording medium for
recording the data of:

a lemma field for inserting a lemma; and

a core word field for inserting a core word, i.e., a

stem word or a derivative, having core meaning of the lemma.
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