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MNABULLEHHA TOYHOCTI NOLWLYKY TEKCTOBUX JOKYMEHTIB
HA OCHOBI AODANTUBHOI OHTONOTTI
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KepiBHuk HaykoBo-opraHizaiiinoro Binainy ®izuko-mexaniynoro iHcturytry HAH Ykpainn,
79601 wm. JIsBiB, Haykoga, 5, darevych@ipm.lviv.ua

Pestome: Kouyenmyanoni epagu — € egpekmusnum 3aco60m npeocmasgnents CemMaHmuyHo20 3MICMy MeKCMOogux
O0OKyMeHmi6 ma oHmoa02ii npeomemnoi obracmi. B cmammi 3anponoHo6ano HOGUN Memoo OYinio8aHHs NoOI6HOCMI
MeKCcmig 3a 3MIiCMOM, AKUUL NOAA2AE Y NOOAHHI MEKCmiI8 y 8UeiA0i 36AXHCEHUX KOHYENMYAIbHUX 2paqis, 00N0GHEHUX
KOHMEeKCMOM 3 OHMON02il, ma oOYUCHeHHI 8I0CMAaHI MidC YeHmpamu cemaHmuynoi eazu yux epagis. Iloxasano, uo
Memoo0 3a0080bHAE akciomu mempuku. Po3pobreno npoyedypu asmomamuyHo2o Halauimy8anHs OHmMoa02ii Ha 3a0any
npedmemmny obaacmv ma iH@opmayiini nompebu xopucmysaua. Pezynomamu excnepumenmy ROKA3AU, WO AHATI3
MeKCMi6 3 YPAXy8aAHHAM CEMAHMUKU 8HCUMUX Y HUX NOHAMb I CIO80CHOTYHEeHb MA KOeDiyicHmie 6axcIu80Cmi 63Amux 3
aoanmu6noi onmonozii 6 cepednvomy na 20% nioguugye mouHicmo NOULYKY MeKCMOBUX OOKYMEHIMIB.

Karwu4osi ciioBa: Adanmusna onmonozis, ingpopmayitini nompedu KOpucmysauie, 36aiceni KOHYenmyaivbHi 2pagpu.

1. BCTYN
[lIBuakuit pPoO3BUTOK Tairy3i iHGOPMAIIHHOTO
MOIIYKY, 30KpeMa, MOOYJIOBH IHTEICKTYalbHHUX

METaNOIIYKOBUX CHUCTEM TIOB’S3aHUH 13 MOSBOIO Ta
po30ymoBOIO TIIO0ATBEHOT KOMIT FOTEPHOI MEpexi
[HTEpHET, SIKa CTBOpHIIA MPUHITUIIOBO HOBI YMOBH Ta
MOJKJIMBOCTI 3aCTOCYBaHHS iHOpPMAaLiHUX TEXHO-
JOTi Anms OCTymy, TMOIIYKY, ONpAIlIOBaHHS Ta
30epiranHs  iHpopmarii. 3a Takux OOCTaBHH
OTIPalLlOBaHHs 3HAYHUX MACHUBIB TEKCTOBHX IaHUX
BHMara€ 3acTOCYBaHHS 1H(OPMAIiHHO-TTOIIYKOBUX
CHUCTEM, SIKI TPYHTYIOTHCS Ha IHTEIICKTyadbHHUX
AITOPUTMAaX aHaNi3Yy.

Ornsg  ICHYROUMX MIOXOMIB  JIO  BUPIIICHHS
mpobaemMu CTBOPCHHS BHCOKOC(EKTUBHUX
TEXHOJIOT1H aBTOMaru3amii iHdopMariiHoro noury-
Ky TEKCTOBMX JIOKYMEHTIB IIOKa3aB IepeBark 3acTo-
CyBaHHA aJaNTHBHHUX IHTEIIEKTyallbHUX MeTa-
MIONTYKOBHX CHCTEM 3IaTHHX TOYHO BiIOOpakaTh
iHpopManiiini  moTpebM  CBOIX  KOPHCTYBadiB.
3amexxHO BiA MOJeNi TOWIYKYy iH(OpMaiiHi
OTpedn TPEACTaBISIIOTh MHOXHHOI —KITFOUOBHX
CIiB, TEKCTOM-TIPOTOTUIIOM YA OJHHM 3 METOIIB
nogaHHs 3HaHb. CTaTHCTHYHI Ta CEeMaHTHYHI
METOAW  TIOPIBHSHHS  TEKCTOBUX  JOKYMCHTIB
(BEKTOPHO-TIPOCTOPOBA MOJEIb, Mipa Ha OCHOBI

koedimieHTa Haiica, JIATCHTHO-CEMaHTUYHE
1H/ICKCYBaHHS, MOPIBHSIHHSA ~ KOHIIENTYaIbHUX
rpadiB), BIOMOBiAHI MO  CIOCOOIB  MMOJaHHS

iHpOpMaLiitHUX TOTped, OyIIM 3aIPOIIOHOBAHI CBOTO
gyacy @omuom Tta  dymaiicom, CanaToHoM,

Pacmycenom, MonTes-I"ome3om Ta iHmumu [ 1-3].

3aranbHUM HEIOJIKOM PO3POOJIEHHX METOJMIB €
HEIOCTaTHS TOYHICTh iH(POPMALIIHHOTO TOMIYKY, SKa
OIIIHIOETHCS K BiZICOTOK JIOKYMEHTIB, PEIIEBAHTHUX
o 3amuTy. B To#l ke Wac mys aBTOMAaTHU30BaHHX
cucteM iHQOpMAIifHOTO TIOMIYKY, B SKUX HE
nependaueHo 1HTEPaKTHBHOI B3a€MOJIl CHCTEMH 3
KOPHCTyBadeM, TOYHICTh MOIIYKYy Ma€ BUpIIIAIbHE
3HAYECHHS.

OmauM 3 Croco0iB  IMIABHMINEHHS TOYHOCTI
MOIIYKY € BUKOPHUCTaHHS OHTOJOTI NpeaMeTHOT
obmacri (I10), sk Ay KOHCTpYIOBaHHS 3amuTy [4, 5],
Tak 1 a1 0e3MocepeHhOr0 aHalli3y MOKYMEHTIB
[3, 6]. Ane y 3ragaHux mparix OHTOJIOTIsI aJIeKBATHO
He BimoOpaxkae iH(opMalliiiHi MOTpedH, OCKIIbKU €
CTAaTUIHOIO, BaroBi KOCQiIli€HTH MOHATH Ta 3B’ S3KiB
MK HAMH TIPU3HAYAIOTHCS BPYUHY, 110 BUKIIIOYAE ii
e()eKTUBHY pealli3ailif0 y aBTOMAaTHU30BaHHX MeETa-
MOITYKOBHUX CHCTEMaX.

ToMy akTyanpbHOIO € 3aaa4a pPO3pPOOJICHHS
METOMIB Ta airOpUTMIB IOPIBHAHHS 3a 3MICTOM
TEKCTOBHX JOKYMEHTIB JOMOBHEHHX KOHTEKCTOM 3
amanToBaHOI JO iH(QOpMAIiHHUX MOTped KOopHcC-
TyBada OHTOJIOTI].

2. KOHUENTYANbHUNA TPA® TA
OHTONOrIA

Jlst aHamizy TEKCTOBUH MOKYMEHT e(hEKTHBHO
NPEACTABIATH Y BUTISII KOHIIETITYalbHOTO rpada,
BPaxoBYIOUH Horo CeMaHTHYHI BHpa3Hi
MOXJHMBOCTI. KonHuenmyanvnuii  zpagp - 1e
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CKIHUCHUH, Opi€HTOBAHWM, 3B'I3HWNA JIBOCTOPOHHIM
rpad [7]. JIBa pi3Hi BuaM BepIIMH 1BOTO rpada - ne
TIOHSITTS 1 3B’ A3KHM MiXK HUMU.

BinbmmicTe MeTO/iB OPIBHAHHS KOHIICNITYaTbHIX
rpadiB 30cepeKeHO B 0071aCTi MOMYKY iH(popmMarii.
Hedaxki 3 HHMX BH3HA4alOTh 4u y Tpadi skwuii
MIPENICTABIISIE JTOKYMEHT IOBHICTIO MiCTUThCS Tpad
3amuTy, TIPH YOMY JKOJHA Mipa iX IMOmIOHOCTI He
3aCTOCOBYEThCs [8]. Biibil 3araipHiln METOAM,
BHMIpIOIOTh TMOMIOHICTP MK JBOMa KOHIENT-
TyaJIbHAMH Tpadamu, ajie OMMUCYIOTH ITI0 TIOTIOHICTh
SK HaOIp BCIX CHUIBHUX CJIEMEHTIB J03BOJISIFOUU
nyomoBanaa iHpopManii [9, 10]. [ryukimmii MmeTox
— meToq MonTteca-I'ome3a, B IKOMY MOPiBHIOIOTHCS
KOHIIETITYaJTbHI Tpadu OMOBHEHI KOHTEKCTOM 3
Te3aypyCy BpPaxOBYIOYM BaroBi  KoeQilli€HTH,
BH3Ha4eHi Bpy4dHy [11].

Inero Takoro migXomy B3SATO 3a OCHOBY B NaHIN
po0OTi Ta pO3BHHYTO ISl TOUIYKY TEKCTOBHX
JOKYMEHTIB 3a0e3ledyloud BHIIy TOYHICThb. [lpu
BOMY:

. JIOTIOBHEHHSI KOHTEKCTOM BiIOyBa€eThCSA 3
aJanTOBAHOI JI0 MTOTpeO KOPUCTYBaUiB OHTOJIOTI;

) Bara 1moHAT, Ta 3B’SA3KIB  OHTOJIOTIII
3MIHIOETBCS JUHAMIYHO TTiJ] Yac eKCILTyaTallii;

. OriHfOBaHHS MOMIOHOCTI KOHIIENITYyaIbHUX
rpadiB BiI0OyBa€eThCs Yepe3 MOPIBHAHHS BijcTaHI
MIX IEHTPaMU CEMaHTHUYHOI Baru Takux rpadis.

Aoanmuena oHmMONOZiAa - TaKCOHOMIS TIOHSITH,
[OB’S3aHUX CEMAHTUYHUMH 3B’sI3KaMH, 3/4aTHa
HQJIAIITOBYBAaTHCh Ha IIE€BHY IpPEIMETHY 00IacTh
IUISIXOM  3MIHHM  CBOE1  CTPYKTypW 1 3Ha4YeHb
napameTpiB, 1 Moxke OyTH IpeAcTaBieHa 3BAKCHUM
koHnenryaneanM  rpadom  (KI). OcHoBHa
BJIACTUBICTH AJAalTUBHOI OHTOJOrII - 11 34aTHICTH B
mporeci eKcruTyartamii iHTENeKTYaJIbHOI CHCTEMH
TUHAMiIgHO (OPMYBATHCSA, Ta MUIAXOM MEPIOAUIHOI
ONTHMI3allii CTPYKTYpH Ta 3MICTy TaKOi OHTOJIOTil
HaJIAIITOBYBaTHCA Ha 3aaany [10.

lonoBHMM  iHCTpyMEHTOM Juig  peanizamil
OTTHMI3allii € aBTOMAaTHYHE 3Ba)KyBaHHSI TOHATH Ta
3B’sI3KIB MK HUMHU B OHTOJIOTII. [{f0 ponb B po6oTi
OepyTh Ha cebe KoeQillieHTH BaXJIUBOCTI, Je
Koegiyicnm eaxcaueocmi nonamms (36°4a3Ky) — 1e
YHCII0, KOTpPE XapaKTepu3ye 3HAYUMICTh JaHOTO
NOHATTS (3B’3KY) Y KOHKpPETHIH MpeaMeTHii
o0xacTi 1 3MIHIOEThCS 32 BU3HAYCHHUM aITOPHUTMOM
ITiJT 9ac OTpPAITIOBAHHSI TEKCTOBUX MOKyMeHTIB. [Ipu
IEOMY KoeQIIieHTH BaYKJIMBOCTI MAaroTh
3aJIOBUIBHATH HACTYIIHI BUMOTU:

e BigoOpaxaTW CEMaHTUYHY Bary IOHSTH
TIPEAMETHOI 00JIacTi, B AKiil iHTEICKTyallbHA
CHCTEMa 3aCTOCOBYEThCS;

e (QopmyBaThCsS  miJ ~ Yac  HAMOBHCHHS
OHTOJIOTIi Ta KOPEKTYETHCS y BiATOBITHOCTI
3 BU3HAUCHVMH TIPaBUIIaMU;

e 3a0e3medyBaTH LLTICHOCTI

OHTOJIOTIT;

KOHTPOJIb

e BIAMOBIZAaTH BUMOTaM METPUKHA TIPH iX
BUKOPHCTaHHI VTSt MOPIBHSHHS
CEMaHTHUYHOI OJIM3BKOCTI TOHSATH.

JleTalbHO  METOA PO3PaxyHKY KOeQiIli€HTIB
BRYKJIUBOCTI, SKHH CTBOPIOE TIEPEAYMOBH  JJIs
ajanranii OHTOJNOTII 70 iH(OpMaNiHHUX TOTPeO
KOpHCTyBada, TOOTO JI03BOJIIE CKOHIICHTPYBATH
3HaHHs 3 AaHoi [IO BigKMHYBIIM Taki, IO MarOTh
Majy Bary, a 3HAYUTh B JaHOMY KOJIi 3aJa4 He
BUKOPHCTOBYIOTBCS,  pO3pOOJIEHO  aBTOpamMu 1
ommcaHo B poboTi [12].

3. ADANTAUIA OHTONOrI Ao
IHOOPMAUIMHUX NOTPEB
KOPUCTYBA4IB

[Ipouenypu amamTariii OHTOJNOTI] TOJATAIOTH Y
HopMamizauwii i CTPYKTYypH Ha OCHOBI KPHTEPilo

ITICHOCTI (BimCyTHICTB cyrepeuHocTei i
HaJUIMIIKOBOCTEH) Ta omTWMizamii 3MicTy —
MpOLEAYPH BUJIYYCHHS THX 3HaHb SKi PIAKO
BHUKOPUCTOBYIOThCS.

[lin 9ac HamoBHEHHS OHTOJIOTii MOAAHOT
3BakeHUM rpadoMm, Ae Bara pebpa BimoOpaxkae
BRXUIMBICTh  TPEJCTABICEHOTO  HUM 3B S3KY,

BH3HAUCHA 4Yepe3 CTATUCTUKY WOro BIXKMBAaHHS, a
HAUIMIIKOBICTH TIPOSIBIISIETHCS y BUTIIAIL
napajenbHuX pedep, UUKIIB Ta MeTellb, Ipoueaypa
YCYHEHHS 0COOJIMBOCTEH, 1110 BUHUKAIOTh, TIOJIATAE Y
MTOCITITOBHOMY BHJIyYeHHI pebep 3 MiHIMaIbHOIO
Barow mpu 30epeeHH] 3B’sI3HOCTI ychoro rpada.
Taka 3agaya poO3B’SA3YETHCS METOAOM BHIIICHHS
MiHIMaJIEHOTO OCTOBY.

[MosiBa B3aemo-cynepewinBUX TBEPIKEHb B
CTPYKTYpi NPU3BOIUTH 1O BUHUKHEHHS BHYTPIIIHIX
JOTIYHAX KOH(QIIIKTIB, TMOPYUIYIOUYH TaKUM YHHOM
IUTICHICTH OHTOJIOTIi, TOMY CHCTeMa IOBHHHA MaTH
3MATHICTh CBO€YACHO BHSBISTH 32 JOMOMOTOIO
METO/AY pe30JIoNiid, Ta BHIy4YaTH IX Ha OCHOBI
Koe(imieraTa OCTOBIPHOCTI KEpeia TBEPIIKESHHS.

ocmogipnuicme  Odxicepena meepodyceHHA —
03HAYaeThCs K IMOBIPHICTH OTPUMaHHS Bifl HHOTO
ictuHHOTO  TBepmxkenHs D,=P(s=1). Hua
HE3HAOMOTO JDKepelia anpiopHa JIOCTOBIPHICTH
BCTaHOBIIOEThC  piBHOWO  0,5.  AmoctepiopHa
IMOBIpHICT, B TPOLIECI TOCTYIIOBOi TeEpPEeBipKU
ICTHHHOCTI § HaJaHUX n-M JDKEPEIOM TBEPHKCHB
BU3HAYAETHCA 32 (OPMYJIIOH):
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Dn i 1 - Dn i
D ni+l —+ = (1)
2-s) 2
ac s — iCTI/IHHiCTL TBEPIKCHHA, IO anﬁMae

3HaueHHs | y BHIAAKy, SKIIO TBEPIKEHHS ICTHHHE,
a60 0 — y mpOTUIIeKHOMY BUMAJIKY, | — HOMEp KPOKY
MiATBEpKEHHSI/3aepeUeHHs] iICTUHHOCTI OJHOTO 3
TBEPIKEHb 71-TO JDKEpea.

Ilicnms mepeBipkd CTPYKTYPHOI Y3TOIKEHOCTI
OHTOJIOT1T npu HEOOXITHOCTI 3a/I0BOJICHHS
OoOMEeXEeHHs Ha MaKCHMalbHHA 00’€M  cepen
ICTHHHUX BHOHMPAIOTHCS TBEPUKCHHS, KOCPIIiEHT
BKJIMBOCTI SKMX HAHMEHIIMHK, 3 METOK IX
MTOIAJIBIIOTO BHITYUYCHHSI.

[lopsimox BHECEeHHS TBEPIKEHb 10 MHOXHUHHU
TUX, IO IiJUIATal0Th BUIYYCHHIO HE BIUIMBAE Ha X
Bary, TOMy MaeMoO JiHIHHY 3ajady omTuUMi3amii
3amagqy Tpo prok3ak. Omke, HEXall OHTOJOTISA
CKIIaJIa€ThCS 3 M-CJIEMEHTIB, 3arajbHUM 00’ €MOM
nam’ati M. Y pomi ,prok3zaka” Bucrynatume 10%
00’eMy, y SKAW CII BiIHECTH HAWMEHII IIiHHI
eJeMEHTH (MOHATTS 3 MIiHIMaJbHOK CEMaHTHUHOIO
Baror0 Ta MaKCHMaJIbHHUM 00’€MOM) 3 METOI0
MOIAJBIIOTO iX BHIy4YeHHs. T0OTO MaKCHMi3yBaTd
CyMapHUM 3UCK:

n 1 n
Z—xi TaKHX €JIEMEHTIB I, IJI IKUX Z mx, <N

i=1 i i=1

ta W>0,m>0,i=1..n

JIe X; — IOHATTA OHTOJOTII, X;= 1 SAKIIO IOHATTSA
BHOCUMO B “prok3ak” Ta 0 — y NpOTHUIEKHOMY
BHIIAJKY; W; — Bara moHATTS;, m; — 00 €M TaM’sTi,
SKUN 3aliMae Tief eneMmeHT, N — dacTka 00’ eMy
mam’saTi  3aliMaHol OHTOJIOTICK0 JO SKOI  CIrif
BiIHECTH HaWMEHII IIiHHI EJIEMEHTH, HaIpPUKIAI,
N=1/10M.

Jns  BupimenHs 1€l 3agadi  eeKTHBHO
3aCTOCYBaTH JKaJIOHUN alTOpPHUTM, SIKUU 3aKIaJIcHO
B po3po0iieHil iMiTamidHIA Mojaedi OHTOJOTI,
OIMCaHIN mamni.

He MeHmn BaxxnuBO 3a7adero B JaHiii poOOTi €
BU3HAUCHHS  ONTHMANIBHOI  KIIBKOCTI  IOHSTh
OHTOJIOT11 JUIST KOHKPETHOTO KOpPHUCTyBada
BpPaxOBYIOUM JBa KpuTepii: mBuakonis (£) Ta
noBHota (G). LinpoBy QyHKIIIO 3amumemo sk
THIAHY 3TOPTKY X KPUTEPIiB:

f:E+é—>min, 2

k —/1/11' .
N; et P (z+k)

kA i
e A
E = . K = N — >
K = 1!
ne E — IIBUAKOAIS BHpaKeHa SK CepeaHii

EKCIEHTPUCUTET BepIIMH rpada, Mo MpencTaBise
OHTOJIOTiH0, kK — K-Th piBHIB y Tpadi; G — BigHOCHA
KUIBKICTh TOHATH Yy oHTONOrl, G=K/N, K -
KIIBKICTh MTOHATE B OHTOJIOT, NV - KIIBKICTE IMOHATH
B cnoBHUKY [10.

BcTanoBneHo, mo sl TAKUM YAHOM O3HAYEHHUX
KpUTEpiiB Ta cloBHUKA skud Mmictute 100000
MOHATh ONTHMAajbHA IX KIUIBKICTE B OHTOJIOTII
cranoBuTh 31000. (/lus. Puc. 1).

50
s 1-fiB)
LY |2-EE); Lo
3-1/G(K) ;
a0l ;
I 3 3
: : : 2
g 3 ‘
! opt
0 HE A i i
00  20x10° 4,0x10° 6,0x10° 8,0x10° 1,0x10°

K

b
Puc. 1 - HisiboBa ¢pyHKis NOIIYKY ONTHMATBHOL
KUJIBKOCTi NOHATH OHTOJIOTII

ToMy oOHTONOTII B Tpomeci eKcruryaramii
HAIOBHIOETHCSL /10 LBOr0 00’eMy 3 TOAAJIBIINM
LOUKJIIYHAM BHJIYYCHHSM 3aaHOi YaCTKH HAHMEHII
BA)KJIMBUX MOHATh METOJOM, OIIMCAHUM BUILE.

4. IMITAUINHA MOLOENb OHTONOrTI

3 METol JOCHIPKEHHS 3allpONOHOBAaHWX B
poboTi migxoaiB MoOyMIOBAaHO IMITAIliiiHY MOJEINb
MPOIIECY TeHEePYBaHHS Ta ONTHUMI3allii OHTOIOTI].

st moOymoBM aeKBAaTHOI MOJIEII TOCIIIKEHO
po3nozin noHATH 3a piBHAME ([uB. Puc. 2) y Takco-
HOMIUHI  iepapxil  aHrmilickkoi MOBHM  3a
ceMaHTH4YHOIO 0a3or0 manmx WordNet, po3poOku
[pincroncekoro yniBepcutery (CIIA). Beranosne-
HO, IO 3 JOCTaTHLOIO I  IMITAIiHOro
MOJICTFOBAHHS TOYHICTIO PO3IOMALT MOXKe OyTH 1moaa-
HHI Yepe3 3aKoH posnoainy [Tyaccona mpu A = 8:

e X
D=

3)

i!
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11415 16 47 45 4 20

Puc. 2 -CTtaTucTHKa PO3NOAiIY NOHATH 32 PiBHAMHU B
TakcoHOMivHii iepapxii WordNet

MojenmoBaHHS BHKOHYBAJIOCS B CEpEIOBHIII
Delphi. Po3pobneHe mnporpamHe 3a0e3redeHHs
JIO3BOJISIE TEHEPYBATH MOJICNIb OHTOJIOTIT JIO 3aJaHoOi
KUTBKOCT] TIOHSATH Ta PO3PaxOBYBAaTH CEMaHTHIHY
Bary IMX IOHSITH Ta 3B’S3KiB MK HUMH B IPOLECI
MOJEIbHOL eKCIUTyaTalrlii. Mogenn iMiTy€
(hyHKIIIOHYBaHHS OHTOJIOTI B TPHOX PEXKUMaX:

e HanoBHeHHs — JO0JaBaHHA HOBHUX ITOHSATD,

e PobOora — HapollyBaHHS KIJBKOCTI 3B’SI3KiB,
IepepaxyHoOK Bary;

e OnTuMizalmiss — BWIYYCHHS 33JaHOI YacTKH
€JIEMEHTIB OHTOJIOTII 3 HAlIMEHIIIO Baro.

3 BHUKOPHCTaHHSM MOJENI JIOCTIKEHO eQeKT
ajmarnrarnii IHTEJIEKTyaIbHOT METAIOLIyKOBOI
CUCTEMH IO 3aJaHoi  mpeaMeTHoi  oOjacTi.
BcranosineHo, o yepe3 40-50 nukiniB (HarmoBHEHHS,
pobora, ONTUMI3AIlis) BIIHOCHA KIJIBKICTD
BHJAIICHUX EJEeMEHTiB, 1m0 Oylu JoJaHi B
MoTepeHbOMY IIUKII poOoTH csirae ~ 70 % 1 maiixe
He 3MmiHtoeThest (Puc. 3). Lle o3Havae, mo KpuTHYHA
Maca BaxmBuxX Mg na”Hol 10 moHATs BHeceHa B
OHTOJIOT1IO.

70

sobo i A T8 i
40 fi

% 30k i

Ty I AL S A AU A N

N R
0 20 40 60 80

100 120 140

Puc. 3 - Anantanis oHToJs0rii 10 NpeaMeTHOI 00J1acTi
MeTaINoIIyKOBOI CHCTeMH

B pe3ynbrari 3BakeHWH KOHIENITyaIbHHUH Tpad
OHTOJIOT1] HalWOUTBII TOBHO TpencTapisie nany I10.
3BayKeHUH KOHLENTYalbHUI Tpad TaKoK MOXKe OyTH
BUKOPUCTAHUIA ISl TMPEJACTABICHHS TEKCTOBOTO
JOKYMEHTa, BaroBi KoeQiliecHTH TpU LBOMY
OepyTbCcs 3 HANAIITOBaHOI MiX JaHy MHpeIMETHY
007acTbh OHTOJIOTI.

5. OUIHIOBAHHA NOAIBHOCTI
AOKYMEHTIB AOMOBHEHUX
KOHTEKCTOM 3 OHTONOrII

Jlns  TOpiBHAHHS ~ TEKCTOBHX  JIOKYMCHTIB
MPEICTaBICHUX y BUTJISAII 3BaXKEHUX
KOHIIENITYJIbHUX TpadiB 3aMporoHOBaHO BU3HAYATH
HEHTp 1X CEeMaHTH4YHOI Bard Ta OIHIOBATH
MOAIOHICTh TOKYMEHTIB 3a 3MICTOM SIK BiACTaHb MiX
TakuMu LeHTpamu. lle mo3Bosise, mo-mepie,
MOPIBHIOBATH TEKCTH HE3AJIEXKHO Bifl IX pO3Mipy, To-
JIpyTe, OIIIHIOBATH PEJIEBAHTHICTH JOCHIKYBAaHOTO
TEKCTY JI0 3aJaHol OHTOJIOTii, HpeACTaBICHOI
BiJITIOB1IHUM KOHIICTITYaTbHUM rpadom.

ANTOpPUTM OIiHIOBaHHS IOMIOHOCTI TEKCTIiB 3a
3MICTOM IIOJISITA€ Y HACTYITHOMY:

1. IopiBHIOBaHI TEKCTH IIOJAEMO Y BHIJIAII iX
KOHILIENTYaIbHUX Tpadis;

2. I'padu TOMIOBHIOEMO BIJTOBITHUM KOHTEKCTOM
Ta Koe(imieHTaMH BaXIMBOCTI 3 aJanTHBHOI
OHTOJIOT;

3. Biacranb Mik 1Boma BepinHamu rpada C; ta C,
SKIIO IIi BEPUIMHH 3’€IHAHI AyTrol0, BU3HAYAEMO
SK:

i=—92 @)
TOL(W W)

ne W; ta W; — xoediuieHTH BaxauBocTi BepmuH C;
ta C; BiANOBiIHO; L; — KoeQillieHT BaKIMBOCTI
3B’M3Ky MiX BepminHamu; () — KOHCTaHTa, sKa
3alIe)KUTh BiJl KOHKpeTHOi oHrtouorii. [IpuiiMemo,
10 L,‘,‘: @, TO,Hi dﬁ: 0.

4, 3HAXOAUMO IIEHTP Bar KOHIENTYaIbHOIO
rpada. e Bepmmua C. mua sxoi cepenus

BificTaHb d; HaliMeHINA:

dr = m_ingi )

1

Cepenuss  Bimcramp d; 1
00YNCITIOETRCS 3TiAHO HOPMYITH:

Bepuman  C;
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L
dl.:Fl’L (6)
n—1

. . * ~ v
1€ 1 - KUTbKICTh BepInH rpada, dij - HaHKOPOTIINH

X Mik BepmnHamu C; Ta Cj, IKUi 00UHCTIOETHCS
32 JIOOMOTI'OI0 BIJIOMHX aJTOPUTMIB, HANPHKIA]
®opna, [elikerpu, Onoiiga-Yopmamna [13];

5. Haxkxmnamaemo nopiBHIOBaHi rpadu.

a) SIKII0 BOHU MalOTh CIUIBHI IyTH, TO BiJICTaHb
MiX BEpIIMHAMH, N[0 3’€JHAHI TAaKUMH JIyramu,
BH3HAYAETHCS SIK CEPETIHS BiICTaHb ABOX Ipadis:

=1 —2
—12 d +d
d =— 7

> (7

0) SIK1o AyTH HE € CIUTBHUMU, TO BIJCTaHb MiX
BepIIMHAMU OepeThes i3 BiAMOBIAHOTO Tpada.
6. O0YMCITIOEMO HAMKOPOTIIHHA MUIAX MK HEHTPaMHU
Bar KI', sixka OyJe CITyKUTH OITIHKOIO TOXIOHOCTI
JIBOX €JIEKTPOHHHX JIOKYMEHTIB.

d"” =mind(C',C?) (8)

ne C' - nuentp Baru 1-ro rpada, C* - HeHTp Baru 2-ro
rpada. HaikopoTmmii UUIAX MDK BepUIMHAMHA
00YHCITIOEMO 32 TOTIOMOTO0 alropuTMy JlefikeTpmn.
3a OTpUMaHOIO  BIJCTAaHHIO  BHU3HAYAETHCS
MOMIOHICTP MiX JIBOMa JOKYMCHTaMH, SKHUM
BiJIMOBiAlOTh AaHi KOHIIENITYyallbHI Tpadu.

OCHOBHOIO BHMOTOIO JIO 3alpOIOHOBAaHOTO
METOJly OI[iHIOBaHHS TOJIOHOCTI (CEMaHTHYHOTO
MOPIBHSAHHS YW  paHTyBaHHA)  €JICKTPOHHHUX
JOKYMEHTIB € #Oro BIANOBIAHICTE aKcioMaM
METPHKH.

JiiicHo, 3rigHO BU3HAYEHHS BifcTaHi,

ABTOMATUYHO BUKOHYIOTBCS Bl eI aKCIOMH:

d(C,,C)=0;
d(C,,C;)=d(C,,C,).

v * .
Hexait Rij - musax Mk BepmmHamu C; ta G,

SKHMH BIAOOBimac BigcTaHl MDK HuMH. Toxl
dj = dy + djyy, axmo BepmnHa Cj; JISKUTh HA HIIAXY

*

szi 1 dj <dy + dy, saxumo BepmHa Cy HE JEKUTh Ha

.
Xy R;. A ne o3Havae, O BUKOHYETHCS TPETS

aKcioma MCTPHUKHU.
BI/I3Ha‘IGHy TaKMM 4YHMHOM Bi):[CTaHL MOXHa
BUKOPHUCTOBYBATH JIA  pPaHI'yBaHHA  TEKCTOBUX

JMIOKYMEHTIB, 3HaXO/KCHHS I1X TOMmIOHOCTI MO

B3ipHeBOFO JOKYMCHTAa TOIIO.

6. PE3YJIbTATU NOPIBHAHHA
AHOTALUIN HAYKOBUX CTATEM

[lpoBeneHO  HACTYMHHWH  EKCIIEPUMEHT 3
aHOTAlisIMM HAayKOBUX TNyOmikamiii B  oOnacti
MITYyYHOTO  IHTENEKTYy SKHH  3acBiT4MB, IO

3alpoOIOHOBAaHUHN y IIiii poOOTi MiAXig Ha OCHOBI
aTanTHUBHOI OHTOJIOTII MiABHUINY€E TOYHICTH IOITYKY
JIOKYMEHTIB y cepeaabomy Ha 20%.

Jis 11b0T0 3 KITFOYOBHX CIIIB aHOHOTAIii-B3ipIlsd
chopmoBaHo 3amuT B Mepexy IaTepHer. B
pe3ysbTaTi OTpUMaHO 23 aHOTAIll 3 CAlTy HAYKOBUX
nyOmikaniii  CiteSeer. 3a TpboMa MeTOIaMU:
METOJOM KOHIenTyanpbHux rpadiB (MoHTe3a-
I'omeca), xoedirienTom Jlatica (BapiaHT BEKTOpPHO-
MPOCTOPOBOI MOJIENi) Ta METOJIOM PO3POOJICHUM B
Ja”iii poOOTI MPOBOAWBCS TOPIBHSIILHUN aHaii3
OTPUMAaHHUX aHOTaIlili i3 B3ipreBoro. OIIHIOBaHHS
e(PEeKTUBHOCTI IIUX METOMIB i 1H(hOpPMAIIIHOTO
MOIIYKY 3pOO0JCHO 3a MapaMeTpoM — TOYHICTh
TMOTITYKY.

yucno _ sHatidenux_ penesanmuix(excnepm)

MouHiCMb= - —
yucno _ ycix _ 3Hatioenux(npocpama)

OtpumaHi pe3yabTaT npeacTasieHo B Taom. 1:

Tabauns 1 - Pe3yabTaT NopiBHAHHSA

MeToau TouHicTh
Mertoz 3a koedimieHToOM 10/15=0,66
Jlatica (66%)
Meroxn Monreca-I'omesa 9/12=0,75
(75%)
MeTton 3BakeHHUX
KOHLIENTYyaJbHUX TpadiB 11/12=0,916
(po3pobrennii) (92%)

Crix TakoX 3a3HAYUTH, 1[0 METO/] IIOPIBHIHHS 32
Haiicom y 40% BHu3HauaB HAHOUMBII MOJIOHUMHU JIO
B3ipIs Ti aHOTAIl, IO Majal HAWOITBITY KUTBKICTH
CHIUIBHUX CJIB, NIPU IbOMY HaiMEHINE BiITOBIiaIH
NPOTOTHITy 3a 3MicTOM. MeTox KOHIeNnTyaJbHUX
rpadiB, BpaxOBYIOUM JIUIIEC KITBKICTh CITUTBHHX
3B’S3KiB, TaKOX HE JaB 3aJIOBUIbHUH pe3ynbraT. Y
TOM e 4Yac BpaxyBaHHs ampiopHoi iHpopmauii mpo
MpeMETHY 00JIaCTh, Yepe3 3BaXKyBaHHS BEPIIUH Ta
3B’SI3KIB  KOHIIENITyaIbHUX TpadiB eTamoHHOI Ta

JOCTI/DKYBAHOT ~ aHOTAIii  JO3BOJMIIO  BHJUIMTH
HaANOUTBII BiIMOBITHI A0 B3ipIlsd aHOTAIII].
et excrepuMeHT UTIOCTpYyE €(QEKTUBHICTD

3aCTOCYBaHHS PO3pOOJICHOTO B POOOTI MiAXOMY IS
aBTOMaTH3alii  MOIIYyKYy  JOKYMEHTIB,  KOTpi

55



Pomana Japesuy / Komn tomune, 2007, Tom 6, Bunyck 1, 51-58

HaWOIbIIe BIAMOBINAIOTH  3aMUTY-TIPOTOTHITY 1
Moke OyTH  3acTOCOBaHWM mpu  MOOYyHOBI
IHTEJIEKTyaJIbHUX METAIOIIyKOBUX CUCTEM.

7. BACHOBKU

Ha ocHOBi kpuTepiiB mBHIKOAII Ta MOBHOTH
pO3po0JICHO TPOIEAYPH ONTHMI3allii OHTOJOTIT
aJJalITUBHOI METAIOIIYKOBOI CUCTEMHU, IKUI MOJISTa€e
y nepionuvHoMYy ii JONOBHEHHI NPH BHIYYEHHI THX
€JIEeMEHTIB, CEMaHTWYHE 3HaueHHS SAKUX IS
cUcTeMu HailiMeHie. B Meromi Takox BpaxoBaHO
HEOOXiZHICTh BUSIBICHHS 1 YCYHEHHSI CYyIEepEeYHOCTI
Ta HAUIMIIKOBOCTI I Yac HAIOBHEHHS OHTOJOIII,
[0 BIAIMOBIA€ MOTPUMAHHIO KPHUTEPIfO IMUTICHOCTI
OHTOJIOTii. 3amporoHOBaHWH MeTox 3abesnedye
HaJIAIITYBaHHS MPEAMETHOI 001aCTi METamouyKoBoi
CHUCTEMH JO aKTyallbHUX iH(opMaIiiHux mnotped
KOPHUCTYBaUiB.

3acTocyBaHHS METOJY OLIHIOBAaHHs TMOMIOHOCTI
Ta TPOIeNyp ONTHMI3alii OHTOJOTI] B apXiTeKTypi
IHTEJICKTyaJIbHOI ~ METAIONTyKOBOI CHCTEMH A€
3MOTy aBTOMATH3yBaTH iHGOPMALiHUK MOLIYK
EJIEKTPOHHUX TEKCTOBUX JIOKYMEHTIB Yy Mepexi
IaTeprer, THM caMUM TIBANUTH €(GEKTUBHICTH
HAYKOBUX JIOCHI/DKEHb Ta BHUBECTH iX Ha SKICHO
HOBHH piBEHb.
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Abstract: Conceptual graphs are an effective tool for representation of the semantic content of text documents and
domain ontology as well. In this article the new method of evaluation of text documents content similarity is proposed.
The method consists in representation compared texts as its weighted conceptual graphs supplemented by related
context from domain ontology and estimation of a distance between semantic weights centers of these graphs. It is
shown that the method satisfies axioms of a metric. Procedures of the automatic tuning of ontology to the specified
domain and information needs of user are developed. The results of experiment shows that the taking into account
semantics of the used concepts, assertions and significance coefficients from adaptive ontology during the text

processing rises the search precision on average 20 %.

Key words: Adaptive ontology, users information needs, weighted conceptual graphs.

The rapid evolution of the information search,
particularly creation of intelligent meta-searching
systems is related to Internet development. The
Internet create fundamentally new conditions and
possibilities for widely adopt of information
technologies of accessing, searching, processing and
saving of information. The advantages in using
adaptive ontologies for meta-searching systems were
revealed by the review of present approaches for
solving a problem of creation of high-effective
technologies for automation of information
searching of text documents. User information needs
can be represented more exactly by using an
adaptive ontology. It is shown that one of ways to
increase the searching accuracy is using for text
documents similarity estimation an adaptive
ontology of domain.

In this article the new method of evaluation of
text documents content similarity is proposed. The
method consists in representation of compared texts
as weighted conceptual graphs supplemented by
related context from domain ontology and
estimation of a distance between semantic weights
centers of these graphs. Weights (significance
coefficients) of concepts and relations between them
in the ontology are changing dynamically during
exploitation of the system.

The definition of an adaptive ontology as a
concepts taxonomy linked by semantic relations
with possibility of adjustment to the specified
domain and user information needs by way of
change of the structure and values of parameters is
given. Also it is founded that conceptual graphs are
an effective tool for representation of the semantic
content of text document and domain ontology as

well.

Based on rate and completeness criteria
procedures of ontology optimization of adaptive
meta-searching system were developed. The optimal
number of concepts in the ontology is substantiated.
It is shown that for common domain vocabulary of
100 000 concepts optimal ontology volume is 31000
concepts. In proposed method the necessity of
revealing and elimination of contradictions and
redundancy during ontology supplement has been
considered with respect to ontology integrity.
Logical conflicts are revealed by means of resolution
method and excluded taking into account statements
reliability factor.

For a research of proposed approaches the
simulation model of ontology generation and
optimization processes was developed. This
software enables us to generate an ontology model
until given number of concepts will be reached.
During generation semantic weights of these
concepts and relations among them is calculated.
The model simulates an ontology working in three
modes:

¢ Supplementation — adding new elements;

e Working — increasing number of relations,
weights recalculation;

e Optimization - exclusion of minimal
weighted elements up to established number.

Using the model the adaptation effect of
intelligent metasearching system to given knowledge
domain has been investigated. It is shown that after
40-50 cycles (supplementation-working-
optimization) the ontology is adjusted to the given
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knowledge domain and more correctly represents
user information needs.

Comparison of text documents by the content
similarity is considered in details. In order to solve
this problem text documents were proposed to be
presented as weighted conceptual graphs. Weights of
concepts are specified from the adaptive ontology.
For texts comparison its conceptual graphs semantic
weight centers are determined. A distance between
these centers defines a similarity among texts by its
content. This method make possible to compare
texts or estimate a relevance of investigated text to
given ontology irrespectively to its size. It is shown
that the method satisfies all axioms of metrics.

In this work a comparative analysis of set of
abstracts relatively to sample abstract, given by user,
using three methods (Montez-Gomes method of
conceptual graphs, method of Dice coefficients and
developed in this work method) was carried out.
Effectiveness of these information searching

methods was estimated using searching accuracy, as
a ratio between numbers of found documents,
identified by expert as relevant, to total found
documents, obtained from user analysis (by
software).

The results of experiment shows that in case of

using the developed in this work method for
comparison text documents with taking into account
its semantics, search precision is the greatest (92 %),
in contrast to other mentioned methods (66 % and
75 %, respectively). Thus using adaptive ontology
significance coefficients during text analysis raises
the search precision on average 20 %.
Application of text comparison method and
correspondent ontology optimization procedures of
inside the architecture of intelligent metasearching
systems enables us to automate the information
searching process of electronic text documents in the
Internet and increase the effectiveness of scientific
researches.
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