OopmupoBanue U KjaacTepu3anys MOHIATHII HA OCHOBE MHOXKECTBA
CUTYallMOHHBbIX KOHTEKCTOB.

. B. Muxaiinos, I M. Emenbsanon

Hosropoacknii ['ocynapcerBennniit YaupepeureT numenn slpociasa Mynporo

Lenn.

Paspabomxa mamemamureckoti MOOEAU NPOUECCE POPMUPOBAHUA U MEMOD08 KAUecmEeHHOl OueHKU
NOHAMUTHOT  CMPYKMYPv, Me3aypyca na ocnose muoxncecmsa  Cemanmuyecky IK6UBAACHMHDIT
MEKCMO6 NPEOMEMHO-02PAHULEHHOT MEMAMUKIL.

3aaun mcciie J0BaHmd.

1) Paspaborka u ucciiesoBanne MeTOJAUK (hOpMaJIN3aIlli KOHTEKCTa [T CI0B EcrecTBeHHOTO f13BIKA
(ES), obosnauaomux yIacTHUKOB CUTYAIUH B TEKCTOBBIX OMUCAHUAX MOC/ICIHUX.

2) @opmysmpoBatne TpebOBaHUiT K KOHTEKCTY KakK 0a30BOl CTPYKType Ui BBISIBICHUS U
KJIacTepu3aliim 1MOHATH.

3) Paspaborka u mporpaMMHas — peajM3allisg  MeTOja  KJIacTepHU3allii  KOHTEKCTOB  JIjisl
CYIIECTBUTE/ILHBIX ~ PYCCKOIO — $I3bIKA HA  OCHOBE Pe3YJbTaTOB  CHUHTAKCHIECKOro  pasbopa
IIPEJJIOKEHNIA.

4) BbipaboTKa KAIeCTBEHHBIX OIEHOK JIIT HOHSITHIHON CTPYKTYPBhI Te3aypyca Kak pe3ysbrara
KJIACTEPUBAIIUN.

5) IlpoBejieHne BBIYUCIATETHHBIX SKCIEPUMEHTOB U BBhIpAOOTKa MPAKTUIECKHX PEKOMEHIAIH 10
HCIIOJIb3YEMOMY MHOZKECTBY UCXOJHBIX TEKCTOB.
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CuryarmonHblii KOHTEKCT KaK 0CHOBa KJacTepu3aliyi.

[TycThb

Sk =AM, ..., my, Mg, My, Gr ) (1)
eCTh MOC/IEIOBATELHOCTE COMOUNHEHHBIX CJIOB, TJIe 1My — M1aroj (OTTIarobHOe CYIIeCTBUTEIbHOE),
Vmy € {ma, ..., myr) } — cymecrsurensnoe. Mexxty mo6oit mapoit ¢jios B (1) uMeeT MeCTo HEKOTOpPOe

CHHTaKCHIeCKoe OTHOIIeHue Ry, Tjie g —ero THIl, XapaKTephu3yeTcs MajezKOM 3aBUCHMOIO CJIOBA 1
[IPEJIJIONOM JIJISl CBSI3U [VIABHOI'O CJIOBA C 3aBUCUMBIM.

Bgejienne B pacemorpenune kontekcera (1) jaer ocHOBaHUe MPEJIIOJIOKUTH HAMINE B TEKCTe JIJIs
vy € {m1, ..., Myp)—1} nocaegosarenbuocT Sy # Sy,

Skt = {mi, gi }, (2)

B KOTOpOit My R,gr. IIpn srom obszarenvino myR,mi41 B (1). Byjaem nasbiBarh 1moc/iejoBaTebHOCTD
Sy Buga (1) cumyayuonHom  Kowmexcmom st gp. B 9roMm  ciaydae Sp B COBOKYITHOCTH
{Skl ‘ [ = 1,n(k)— 1} ONPEJIEIAIOT HEKOTOPBIE CUTyalnu (accOlUUpyeMble ¢ HUMU HOHATHS)
OTHOCHUTEJILHO ¢g. IIpuuem c¢ j0boit u3 Sy accounupyercs OoJiee abCTpaKTHas CUTYallus, YeM ¢ Si.

Yreepxaenune 1. [Ipu narvwuu Sy = {mi, ..., Myu), g} (1) v Sk = {m1, gr} (2) 6 anarusupyemom
mexcme umeem mecmo wacmuynas C5 (ommuocumenvro gy ).

IIpumep. “"Xapaxmepucmuxa CAOHCHOCTNU cemeticmsa an20pummos’ — rapaxmepucmura
anzopummos”. ITlomodbnass CD wmoxKer 3BajgaBarbes [enutupHoit Koncrpyxkiumeit. CpaBHeHue
“caootcnocmy nodcemeticmea modeau’ — “caosrcnocms modeau”.

Yrepxkaenue 2. [Ipu miRymy 603mooicho cywecmeosanue omnowenue R, meocdy my u m00bim
ca060m nocaedosamenvrocmu (1).

IIpumep. "Paccmampusams wa muoorcecmee CeMEUcms  aa20pummos’ — JOIMYCTUMBIMU — SIBJISIOTCSI
TaK>Ke CJI0BOCOYETAHUSI PACCMAMPUBAMsd Ha cemeticmear’, "paccmampueams HA aA20pUMMAT".
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Anam3 @opmainbubix IlongaTnii 1 KoHIENTyaJIbHAs KJIacTepH3allus.

[Iyers G — MHOZKeeTBO 00beKkTOB, M — MHOXKecTBO IIpu3HakoB Juisd 00bekToB U3 G, I C G x M. Ecian
Y Y
ge Gum e M, o gIlm umeer MecTo TOra U TOJBKO TOTJIa, KOIJa ¢ 00JagaeT IMIPU3HAKOM M.

Onpenenenne 1. Tpotiva K = (G, M,I) naswsaemcsa popmasvrom konmexcmom. IIpu smom das
npoussosvroir A C G u B C M esodumcea napa omobpascenutd : A" = {m € M|Vg € A : gIm} u
B'={ge€ GVYm € B:glm}.

Onpenenenne 2. [lapa mnooicecme (A, B), maxux wmo A C G, B C M u A" = B, B" = A,
nazwvieaemcea Popmarvnvim Honamuem (PI) ¢ obsemom A u codeporcanuem B.

Onpenenenne 3. Mnoowcecmeo ecex @I xowmexema K = (G, M, I) emecme ¢ 3a0annvim Ha Hem
ommnowenuem nopadka < oboznauarom R(G, M, I) u naswearom pewemroti DII.

Onpenenenne 4. @I C; u Cy cuumaromesn cpasrumvimu, ecau aubo C; < Cy, aubo Cy < (.
Ioomnootcecmso mnoocecmea DI, 6 xomopom xadcove 08a IAEMEHMA CPAGHUMDYL, HA3BLEANOM
Uenoukou.

[Tpu usBievenun us rexkcra G = {gi}, M : ayist Vm € M Haiijiercst Takoe gy, 9T0 g 3a/1aeT CUTYaII0
C3 B coorsercTBum ¢ YTBepkaeHueM 1 um € {mq, ..., My} B (1)

I C G x M craBuT B COOTBETCTBUE KaxKJoMy g € GG conojunuentbie cjioa m; € {my,. .. ,mn(k>}
u3 (1) : st V(gg, my) € I B Texcre npucyrersyer Sy = {my, gr} (2).

3ameuanme. Kax caedyem uz (1), 6 sasucumocmu om HAAUNUA/OMCYMCMEUA NPEdN02a Dy MeNHCOY
2AA6HOLM U 3G6UCUMBLM CA080M, YM € M moorcem bumb npedcmasier Kax :

20e T — CUNMAKCUNECKU 24068HO0E CA060, Y — 346UCUMOE, ® — onepayus KOHKameHauyuu.



dopmupoBanue Mmap-KaHJIUJAATOB HA BKJIIOUEHNE B OTHOIIEHUE /.

Anropurm 1 @opMmupoBaHue nap-KaHIIaTOB Ha BKJIIOUEHHE B OTHOIIeHue 1.

Bxox; P° = {S}, : S — nocnenosarensiocts sua (1)};

Bexom: P = {Pr . PF ={(gr,m): (gr,m) € I}};
// B mengx yaobeTBa mocaeyiomnero GopMupoOBaHNsT PeIeTKn
/[ mapel TPYIIAPYIOTCS JIJIST KazKI0TO .

Pt =g, /) Hnnnnanusanus
noka P° # &
Buiopars S nz P2
PkK = J;
g [ =1,...,n(k)
P} = PrU{(gr,mu)}; /) Sk ={ma,...,muu), gr} B coorsercrsui ¢ (1)
Ph .= PR u{Pr};
P = P\{S;}:




Kpurepuii 0j1e3H0CTH peIIeTKH.

BBojauTcs ¢ 11e1bI0 OLIEHKH COOTBETCTBUsT (POPMUPYEMOro Te3aypyca TpeOOBAHIIO NEPAPXUTHOCTH.

F = miax(} " |4, (4)

rjae J — MHJIEKCHOe MHOXKeCTBO Lenodek, j € J—Homep nenodku, n; — koundyecrso PII B nenouke ¢
HOMEPOM J, ¢ — HnopsiakoBbiil Homep PII B menouxe.

Cwmpict @ VC' = (A, B) - C € R(G, M, I) 10/KHO BXOJUTH B IEMOYKY MAKCHMaJbHON JIINHBI MPH
|A| — max.

Onpenenenne 5. [lod obracmovro 6 pewemxe @I nonumaemes nabop DI, ceaszarnvir omuoueHuem
nopadka ¢ odnum Hauborvwum Oowgum [Toononamuem (HOIIII) u/unru odnum Haumenvuum Obuum
Cynepnonsmuem (HOCII). B poau HOIII mooicem evcmynams naumenvwee @I 6 pewemre, a 6

poau HOCII — sepwunnoe DII.

C ydaerom tpebosanuit kpurepusi (4) dpopmuposanue R(G, M, I) Begercst o obactam. C 1e/ibio
MuHIMuzanu dnciaa cinopubix @I kaxkjoe cuenyonee PII B 1enouke BoibUpaerca 110 IPUHIAITY
IMOCTENEHHOTO YMeHbIeHnsT |B| 1 MakcuMusanny KoJMdecTBa OOIMNX TPU3HAKOB C MOTEHIHAIbLHBIM
[OJIMOHATHEM IPY MUHUMAJBLHOM KOJMYECTBE OOIMX Hpu3HakoB ¢ Jiobbim DII, He BxojsmuMm B
ICHOYKY:.

B messix Mmakcumusarin kputepust (4) BBojuTest qactora Cnt(m) BeTpedaeMocT Kaxoro m € M
¢ pasnuunniMi g € G.

Cnt(m) wucnoybzyercsa Jiyisi OMEeHKA HHGOPMATUBHOCTU KayKJIOrO IMPHU3HAKA U3 MepBOHAYABHO
BBISIBJICHHBIX JJTs1 { gk} W MOJCUUTBIBAETCST KAK YHC/IO0 COOTBETCTBYIONUX yroTpebsenuit m € M B
TEeKCTe.
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Anroputm 2 @opMupoBaHmE HEMOYKH 110 MACUMYMYy KPUTEPHUs TOJE3HOCTH.

Bxon: P¢ ma Boixoge Asropurma 3;
Beoixo: PC = {(gr, PY) : (gk, PF) € PC|PF — nabop npusnaxos juist gy };
PRest; // Hoammoxectso nexonmoro PC, ne poreimee B Pgh( n
P oh(i) Pgh( i) /| Cocenrne PII st rex PII, oTHOCHTETHHO KOTOPBHIX

/| paccmarpuBaercst OTHOIIIEHHE MOPSIIKa

F Ogh(j) =, /) Uanunammsarms
PNeigh(j) = g
Bri6pats (Gmaz, PS..) u3 PC : |

max

PC .= PC\{(gmaxa Pncz’ax)}

max‘ - maX

PO Ch(j) * = PC () U {(gmaxaprgax)};
P, = PSM :
1117020

Buiopars (g, PY) us P¢: PY C P
npu C'r = & BBIXOJ,

mp 1 |tmpﬁPC : Cr| — max;

Py = P;?;
Pgh(j) cm U{(gr: PO}

P = P\{(gr, P}
Buibpars {(gcy, PS)|PS, 2 Cr}y =: P¢" C PY,

chh()'_Pgh(cg Pcra .
PNezgh( ) T PNezgh( /) upP
PC PC\PCT;




Asroput™ 3 (BeromoraresbHbIT) PopMupoBane HaOOpoB Tpu3HAKOB J1s1 PopmasbHbIX [oHsITHIL.

Bxom: PX ={PK : PE ={(gr,m): (gr,m) € I}} na Boixoge Anropurma 1;
Boixomx: PC; /) MmoxecTBo 06BeKTOB ¢ HabOpaMil IPH3HAKOB

P :=g@; // Unnnnammsams
noka PX +#£ &
PkC = O
Briopatb PkK 3 PX;
moka Pl + &
Buibpars (g, m) n3 Py
PE = PfU{m};
P = PE\{ (g1 m)}:
P = P U {(gr P{)}:
PR = PI\{P['};

Anropurm 4 ['eHepaliist MHOXKeCTBa 1ierodex jijist 'coceiaux - Dopmasbabix [oHsTuii.

Bxon: PC na Bbxose Asropurma 3;
Bexom; PSS, = {Pgh( s Pgh( j) — nenotka OII, dbopmupyemast Asroputmom 2. };

PS5 = @; |/ Unnnnajusanus
111719)1
C C C C C.
Cdopmuposathb PCh(j)7 PNeZ.gh(j) C PCh(j) u Py ., Anropurmom 2 na ocuose P
upu \Pgh(j)\ < 1 BbIXOZ;
PC ':PC U{PC }
Ch *= 'Ch Ch(j) S

C ._ pC c .
PY = PNeigh(j) U PRestj




Amropurm 5 DopmupoBaHue 9aCTOTHOI'O CJIOBAPs JIJIsI IPU3HAKOB U3 MHOXKecTBa, M.

Bxom: P* = {PF} una soixone Asropurma 1;
Boixog; PO = {(m,Cnt(m))|m € M},

PO .= & /) Ununainsanms
PY :=@; |/ Bernomoraresbubiii UK — o0beiHeRne ciiuckos nap (g, m)
noka PX £ @
Bribpatb PkK u3 PX;
pPY .= PV y PE;
P = PR\{P{};
noka PU £ &
PO .= &
BriGpars (g, m) us PY;
PV = PP\ {(grsm)};
Cnt(m) = 1;
noka PV +£ &
Buibpars (gx,,m1) ns PY;
eciim m = © «» Op, um; = O «» ©py TO
Cnt(m) := Cnt(m) + 1;
PY = PU\{(gr,» m1) };
nHaYe
pOth . pOth U {(gk1>m1)};
PY = P\{(gr,,m1)};
PO = Pty {(m, Cnt(m))} ;
pPU .— POth;




AgnroputM 6 ['eneparnust ¢popMaibHOTO KOHTEKCTA.

Bxox: P° = {S}. : S} — nocnenosarensnocts suja (1)};
Boeixom: K = (G, M, I);

Cdopmnposars PX = {PE - PE = {(gr,m) : (gx,m) € I}} Asnropurnmonm 1 na ocnose P°;
Ccbopmuposars PO = {(m, Cnt(m))|m € M} Anroputmom 5 na ocnose P
Cdopmuposars P Asropurmonm 3 na ocuose PX;
Ap = 0;
moka Ap <0

Ap = |Ap|;

Cdhopmupoarb Pgh Autropurmonm 4 na ocrose PY

Haitru maxle(\Pgh(j) ; Pgh(j) € PS,|) = Fynp, tiie J — UHJIeKCHOE MHOZKECTBO 1erovek, (4);

Ap = Ar — Fyp;

Haiitu m. € M : (m,., Cnt(m,)) € P u Cnt(m,) — MaKkcuMaIbHO;

mast Beex (gy, PC) € PC

Pk:c = PIS\{mc}B

Pt = P\ I(m,, Cnt(m.))};

K = Ui Fégy




Tekcr Ha Cognitive

PYCCKOM f3bIKE Dwart

CIpyKTypa IporpaMMHOI0 KOMILJIEKCA.

lepeBbsa
-

pazbopa

Pairs

{(gk,m)}
—

XML  making

K=(G,M,I)
e e

Concept
Explorer

Pemrerka

®opmasibubix [lorsgTHIT

Puc. 1. Cxema obOMeHa JIaHHBIME MEXKJIy MOJIYJISIMU IIPOIPAMMHOIO KOMILIEKCA

371ech :

Cognitive Dwarf — porpaMMHEBIiil  makeT cuHTakcudeckoro anajgmsa (OO0 "KoruurnpHbie
texuosiorun’; http://cs.isa.ru:10000 /dwarf);

Pairs — MOJLYJIb U3BJIEUCHUS TTOTEHIUATBHBIX Tap (g, M) U3 CHHTAKCHIECKOTO JlepeBa;

XML making — MoJyJib Terepanun koutekcra K = (G, M, I') o Anropurmy 6;

Concept Explorer — cucrema ananmmsa JaHHBIX, peaausyiomias MeTonbl Anainza PopmasbHbIX

[Tonsttuii, http://conexp.sourceforge.net.
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Pere?)eHTaTI/IBHOCTI) NCXO0/IHOIro0 MHO2KE€CTBA TEKCTOB.

Onpenenenue 6. [lod penpesenmamueHocmvblo MHONCECMBA MEKCMOE NOHUMAEMCA CROCOOHOCTb
9MO20  MHOMHCECTNBA 0omobpaxcams 6ce ceoticmsea  IIpedmemnoti  Obaacmu, pesesanmuvie  0A

HEKOTNOPO20 3040011020 NUH2EUCTNUNECKO20 UCCACOOCAHUS.

OneHkKa penpe3eHTaTuBHOCTH

311ech :

ng*CyMMapHaﬁ JacTOoTa, C KOTOpOﬁ [ocJjie10BaTe/IbHOCTU (1), COOTBETCTBYIOIIINE  YCJIIOBUIO

YTBepxKJIennd 1, BcTpedaloTcs B aHAJU3UPYEMBIX TEKCTaX;
q — Tun orHomtenns R, mexty ciosamn B (1);

1, — KOJIMYECTBO BbIAB/ICHHBIX TUIIOB OTHOLIEHUIT [?, B 1I0C/I€0BATE/ILHOCTAX BUJa (1);

ng, — KOJIMIECTBO Tocye/joBaTebHoCTell Buja (1), M3BICUEHHBIX M3 aHAJIN3MPYeMOIO MHOKECTBA
TEKCTOB;
n  — o0Iee KOJUIECTBO CJIOB B aHAJIM3UPYEMOM MHOZKECTBE TEKCTOB.
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IIpuMmep renepamuu Moae MOHATHITHOI CTPYKTYPBI Te3aypyca B BUJIE
pemetku Popmanbabix 1lonsTmii.

e /,r/:\

noaceMencTED

.

MOOETE

CeMENCTED

KomMmBUHaUKWA

KknaccuguEaTop H LA i QlKnbKEa .

AnropuTm Npdedno

Puc. 2. [Ipumep pemerku PII 111 MHOYKECTBa, CUTYAIMOHHBIX KOHTEKCTOB
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BriBoJIpbI.

o [Ipejiorkennas MoJjlesib Tesaypyca B Buje pemeTkun PopmasibHbIX
[lonsiTuit mo3BoJisieT onepupoBaTh JaHHBIMU Ha CEMAHTUICCKOM YPOBHE
0e3 MoTepu WM HEeJOIIYCTUMOI0 YIIPOIIeHNsT 0ObEKTOB M UX IPU3HAKOB.

e PaszpaboTanHbIil aJArOPUTM TeHepalny MOJICIN TOHITUHHON CTPYKTYPHI
Tesaypyca B KAUeCcTBe MCXOJIHBIX JaHHBIX J11s1 OPMUPOBaHNS PEIIeTKH
ICIIOJIL3YeT Pe3yabTaThl CHHTAKCHUIECKOro pas3dbopa  NpeaaoyKeHNnit.
Makcumym 3PPEKTUBHOCTH TPEIIOKEHHOIO MeTo/1a (POPMUPOBAHUS
N KJacTepusalu MHOHATUN  JIOCTUTAEeTCd [PU  COBMECTHOM  €ro
NCIIOJB30BAHUN € METOJaMU  aHaJln3a COYeCcTacMOCTU MHpPeJIUKaATHLIX
CJIOB B paMKaxX CEeMaHTUKO-CUHTAKCUIECCKIX BaJCHTHOCTEN MOCIEeTHUX.

® HpI/I HCIIOJIL30BaHNN ITOC/IeI0BATC/ILHOCTEN CONOJUYMHEHHLIX CJI0B Kak
OCHOBBI KJlaCTepHn3allull BBCICHHaAA OICHKa PEeIPE3CHTATHBHOCTN JIJIA
NCXO/JIHOI'O TEKCTOBI'O MaT€pHaJla I11O03BOJIACT JIC/IaTh IIPaKTHYCCKNE
BbIBOJIbl O TOYHOCTH MUCIIOJIB3YEMBIX aJI'OPUTMOB CHHTAKCHUYECKOI'O

aHaJIn3a 1N HallpaBJICHNAX NX JaJbHENIIero COBEPHICHCTBOBaHN .
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IlepcnekTuBhl JaJIbLHERIIIIX MCCIIe10BaHMIA.

o PasBuTHe npeaiozKeHHoro MeToj1a (popMUPOBaHII
M KJjacrepusaluy  IMOHATUN  HPUMEHUTEJIHHO
K PacierniennpiM - 3HaYeHUsIM B COCTaBE
[rocjiejoBaTe/IbHOCTEe COOJJYNHEHHBIX CJIOB.

. PazpaboTka u  nccaeoBaHue  METOJOB
[peJIBapUTEeILHOM 00OPabOTKN 1CXOJTHOT'O
TEKCTOBOT'O MaTepuasia ¢ 1eJ1bI0 MaKCUMU3allliu
ero pernpeseHTaTIBHOCTH.
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