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AHHOTAHSA

MHOXeCTBO JOKyMeHTOB B IHTEpHETE UMEIOT 1yOJIMKATHI, B CBSI3U C
4eM HeoOXOAUMBI cpeacTBa 3(P(HEKTHBHOTO BBIYKMCICHHS KIACTEPOB
JIOKyMeHTOB-IyOnmkatoB [1-5, 8-10, 13-14]. B pabote uccuemyercs
npuMeHeHne aiaroputMoB Data Mining st moWcCKa KIacTepoB
NyOJIMKATOB C HCIOJIb30BAHHEM CHHTAKCHUECKHUX M JICKCHYCCKHX
METOJIOB  COCTaBjieHHs 00pa3oB  J0KymMeHTOB. Ha  ocHOBe
IKCICPUMCHTAIBHOW pPabOThI [JENIAIOTCSI HEKOTOPHIC BBIBOIBI O
croco0e BBIOOpa mapaMeTpoB METOIOB.
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Abstract

A vast amount of documents in the Web have duplicates, which
necessitates creation of efficient methods for computing clusters of
duplicates [1-5, 8-10, 13-14]. In this paper some algorithms of Data
Mining are used for constructing clusters of duplicate documents
(duplicates), documents being represented by both syntactic and
lexical methods. Series of experiments suggest some conclusions
about choosing parameters of the methods.

1.BBenenue

Oxono 30% noxkymeHTOB B MHTepHETE MMEIOT AyOJMKaThl, B
CBS3M C YEM ITOMCKOBBIC MAIIMHBI JOJKHBI 001a1ath 3()(eKTUBHBIMU
CpPEICTBAMU BBIUMCIICHUS KJIAcTepoB ayOnukaroB. I[IpoucxokacHue
NyOJIMKATOB MOXET OBbITh Pa3HbIM — OT AYOJHPOBAHUS KOMIAHHSIMHU
coOCTBeHHOM MH(OpMAIUK Ha Pa3HBIX cepBepax (CO3maHUE 3epKas) 10
3MIOHAMEpPEHHBIX — oOOMaHa WPOTpaMM HICKCATOPOB BeO-CalTOB,
HE3aKOHHOTO KOMMPOBAHUS M CIIAMEPCKUX PaCCHUIOK.

OOBIYHO AYONMUKATHl JOKYMEHTOB OIPENEISIIOTCS Ha OCHOBE
OTHOIIICHHS CXOJCTBa Ha Mapax JOKyMEHTaX: JBa NOKYMEHTa CXOIHEI,
€CITH HEKOTOpas YHCJIOBas Mepa MX CXOJCTBa IPEBBIMIACT HEKOTOPBIN
nopor (cMm, Hanpumep [1-3]). TTo OTHOIIEHHIO CXOJACTBAa BBIYHMCIIAIOTCS
KJIacTePbl CXOJHBIX JOKYMEHTOB, HAampuMep, [0 TPaH3UTHBHOMY
3aMBIKaHHIO OTHOIIEHHs cxozcTRa [3].

IIpu HaxXO0XIEHHUM MHOXECTB (IO0JIY)IyOJMKAaTOB TOKYMEHTOB
OCHOBHBIMH SIBIIIIOTCSL  ClleAyrone craguu  (cMm., Hampumep [3]):
MPEJCTABICHAE JIOKYMEHTOB MHOXECTBOM IIPU3HAKOB, COCTaBJICHHE
oOpa3a JOKyMEHTa TyTeM BBIOOpAa MOJMHOXKECTBA IIPU3HAKOB,
OTpENICICHUEe OTHOIICHUS CXOJCTBa Ha o00pa3aX JJOKYMEHTOB U
BEIYMCIICHUE KIACTEPOB CXOJHBIX JOKYMEHTOB. BHawaie, mocie CHATHS
HTML-pa3meTkn, OOKYMEHTBI, KaK IJIMHCWHBIC TIOCICHOBATCIBHOCTH
CIOB (CHMBOJIOB), IpeoOpa3yroTcs BO MHOXECTBA. 3JIeChb JABYMs
OCHOBHBIMH cXeMaMd (OMpPEICISIONMMA  BECh BO3MOXKHBIA  CIICKTP
CMEIIIaHHbIX METO]IOB) SABJISIFOTCSA CHHTaKCU4EeCKUU (BBIOOD
MOCTIEIOBATENbHOCTEH  CHMBOJIOB, CJOB, WM TPEeNJOXKEHHH) ¢
JIEKCUYECKUi1 MeTo] (BBIOOp MPEICTABUTENBHBIX CIIOB).

K cuHTaKCcHYecKHM OTHOCHTCS] METOJ IIHHTIINPOBAHMA (OT aHTIL.
shingle — demryiika), Korma JIOKYMEHT, OYHUIIEHHBIA OT pa3sMeTkd (u,
BO3MOYHO, TPOGEIOB ¥ 3HAKOB TPEIMHAHWS), CIEepBa MPEICTaBISCTCS
HAOOPOM BCEX IMOJIIENOYEK CUMBOJIOB (MITH CIIOB U T.II.) ONPEICICHHOM
JumHbl. Takwe [enoYkd Ha3bplBAlOT IMuHTIamMu. Kaxmoil 1emnouke



COIIOCTABIISIETCST XEUI-KOJ, IPU BBHIOOPE KOTOPOro Ba)KHO 0OECrednTh
CIIEAYIONIME Ba)KHBIE CBOWCTBA: PAaBEHCTBO IIETIOYEK TrapaHTHUPYET
PaBEHCTBO KOJOB (T.€. KOJUPOBAHHE eCTh (QYHKIIMS), @ PAaBEHCTBO KOJIOB
TOBOPHUT O CXOJACTBE Ilenovek. V3 MHOXKecTBa XelI-KOAOB IIENOYeK, B
COOTBETCTBUM C HEKOTOPOHW CXEMOW  paHIOMH3allMH, BBIOMpaeTCs
MIOJIMHOXKECTBO, KOTOPOE M CIY)KUT 00pa3oM JoKyMeHTa. [laHHbII MeTox
HAaxXOJWI IPUMEHEHHe B MOMCKOBO# cucteme AltaVista u, ecnm cymuts
o marenry [14], taxxe u B Google.

Cpemn cnoco0OB BBIOOpa TOALEHOYEK M3BECTHBI METOMBI
BEIOOpa (hUKCHPOBAaHHOTO (WM JOTapuMUIEcCKOoro, Kak B SHmekc-
NoYTe) OT JUIMHBI TEKCTa 4YHCIa MOALENOYeK, BBIOOp Kaxmoit K-ii
LETOYKH U T.1.

B MeTomax JieKCMYeCKOro THIa pean3yercsi OTOOp MHOXKECTBA
MPEACTaBUTENbHBIX CIIOB HCXOJIS M3 MOKa3aTesIeld 3HaYMMOCTH ATHX CIIOB.
OOBIYHO MOKa3aTeIIMU 3HAYUMOCTHU CITyKar YaCTOTHBIE
XapaKTepUCTUKU: OTOWpAloTCs cioBa (KpOMe CIIOB W3  3apaHee
(DMKCHPOBAHHOTO CTOI-CIIUCKA), YbH YacTOTHI JIeKaT B HEKOTOPOM
uHTEepBane (TaKk Kak BBICOKOYACTOTHBIE CJIOBA  MOTYT  OBITH
HeMH(GOPMAaTHBHBIMH, a HHU3KOYACTOTHbIE —  ONEYATKaMHU  HIIH
CITyJalHBIMHU CIIOBAMH).

B nekcuueckux MeTOJax, Takux Kak, Hampumep, I-Match [5],
UCTIONB3YIOT OOJBIION TEKCTOBBIM KOPIYC JUISl TIOPOKIACHHS JIEKCHKOHA,
TO ecTh Habopa NPeACTABUTENBHBIX CIOB. JJOKYMEHT mpeacTaBisieTcs
MHOXXECTBOM TE€X €ro CJIOB, KOTOpbIE BXOJISAT B JIEKCUKOH. [lpm
MOPOXKICHUH JIEKCMKOHAa OTOPachIBAIOTCS CaMbleé HU3KO- U BBICOKO-
gyactoTHple crioBa. |-Match mopoxmaer curHatypy moxkymeHTa
(MHOXXECTBO TEpMOB), a IO HEll — XeHI-KOA TOKYMEHTa, MpHUYEeM [Ba
JIOKyMEHTA TI0JIy4aloT OJJMH XEUI-KOJ| C BEPOSITHOCTHIO PaBHOW MX Mepe
cxozctBa (Mo Mmerpuke Kocuuyca). Kak ykassiBaercs B [10], I-Match
MOPOIi HEYCTONYMB K M3MEHEHMSIM TEKCTa, HAIPUMEpP, K PaHIOMH3ALUH
TI0 CYIIECTBY OJHHUX U T€X e CHaMepCKUX cooOmeHni. s ycrpaneHus
9TOTO HEIOCTaTKa, IOMUMO CTaHAAPTHOH CHTHATYpHI, co3maeTcs eme K
CUTHATYp, KaxJas M3 KOTODPBIX IIOJydaeTcs CIIydaiHBIM yIajJeHHUEeM
HEKOTOPOH J0JIM BCEX TEPMOB W3 MCXOAHOW CHUTHATYPHI (T.0. BCE HOBBIE
CUTHATYPBI CYTh MOJJMHOKECTBA UCXOJIHOI). J[Ba IOKYMEHTa CUHTAIOTCS
oYTH AyOJsiMu, eci X Habops! n3 K + 1 curHatypsl IMeroT 0OJIbIIoe
nepecedeHre XoTs Obl mo oxHOM w3 Hux. B [10] yka3biBaercs Ha
CXOJICTBO TAaKOTrO MOAXOJa C MOAXOAOM HAa OCHOBE CYIEPIIUHIJIOB
(KOHKaTeHalusl [IMHIJIOB), KOTAAa CXOJCTBO JOKYMEHTOB OMPENENCTCS
KaK COBIAJCHUE XOTsI ObI OTHOTO CyNEPIINHIIIA.

B nexcuueckom Mmetozxe [9] Oosbioe BHMMaHHE YAENISETCS
MOCTPOGHHIO CIIOBapss — HaOopa JIECKPUIITHUBHBIX CJIOB, KOTOPBII



JOJDKeH OBITh HEOOJBIIMM, HO XOPOLIO IOKPHIBaTh KOJUICKIHIO, a
MIPUCYTCTBUE KaXKIOTO M3 CIOB B 00pa3e IOKYMEHTa YCTOMYHMBO IIO
OTHOIIEHHIO K MaJbIM U3MEHEHHSIM JIOKYMEHTOB.

Ha BTOopoM »3Tame ©3 JIOKYMEHTa, MpPEACTAaBICHHOTO
MHOXKECTBOM ~ CHHTAaKCHMYECKHX  WMJIM  JIGKCHUECKHX  IPH3HAKOB,
BBIOMpAeTCsl MOJMHOKECTBO MTPU3HAKOB, 00pa3yrolliee KpaTkoe ONMCcaHue
(oOpa3) moxymeHTa. B CHHTaKCHYEeCKHX METOJaX TAaKOTO poaa OTOOop
YaIe BCEro OCYIIECTBIIETCS ¢ TIOMOMIBI0 cxeM paHmomm3armu [1-3], B
JIEKCUYECKUX METOJaX — C MOMOINBI0 TEX M MHBIX METOIOB BBHIOOpA
cyujecmeeHHblx CIIOB, HalpUMeEp, Ha OCHOBE 3apaHee CO3IaHHBIX
cloBapeH, W Ha OCHOBE KaKOi-Ti00 MepHI CYIIECTBEHHOCTH CIOBa IS
TEKCTA.

Ha Tperbem oTame ompenensieTcsi OTHOIIGHHE CXOJCTBA Ha
JOKyMeHTaX. Yalie Bcero Iuis 3TOrO MCIIONIB3YeTCsl HEKOTopas METpHKa
CXOJICTBA, COIMOCTABIISAIONIAS IBYM JOKyMEHTaM 4ucio B uHTepBaie [0,
1], xapaxrepusyoliee CXOJICTBO M HEKOTOPHI mapaMeTp — IOpOT,
NPEBBIIICHHE KOTOPOTO CBUAETEILCTBYET O OOJBIIOM  CXOJCTBE
JOKYMEHTOB WJIH O TOM, 4YTO JOKYMEHTHI SBIAIOTCA (IIOYTH)
OyOIMKaTaMu APYT IpyTa.

Ha ocHOBe OTHOIICHHS CXOJICTBA TOKYMEHTH OOBEIUHSIOTCS B
KJactepbl (moiy-)ayonukatoB. OrmpenerneHHe KiacTepa TakkKe MOXKET
BappupoBaThCcs. OMHO W3  BO3MOXHBIX  OINpENEICHUH,  9acTo
HCIONIb3yeMbIX Ha MpakTHKe (Hampumep, B kommanun AltaVista), o
Haubonee cialblX, ynomuHaercss B o03ope [3]: ecianm JOKyMEHTaM
WurepHeTra comocTtaBuTh Tpad, BEPIIMHBI KOTOPOTO COOTBETCTBYIOT
caMUM JIOKyMeHTaMm, a pebpa — OTHOIICHHIO «OBITh (TIOYTH)
IyOJIMKaTOM», TO KJIAaCTepOM OOBSBISETCS  KOMIIOHEHTa CBSI3HOCTH
takoro rpada. JlOCTOMHCTBOM TakOro ONpEAEIEHHs  SIBISIETCS
(G (PEKTUBHOCT  BBIYMCICHUH:  KOMIIOHEHTY  CBS3HOCTH  MOXHO
BBIYHMCIINTG 3a JIMHEHHOe BpeMsi oT uucia pebdep. Hemocratok takoro
MOJIX0/a OYCBHJICH: OTHONICHHE «OBITh (MOYTH) IyOIHKaTOM» HE
SIBIISIETCSL TPAH3UTHBHBIM, ITO9TOMY B KJIACTEP CXOIHBIX JOKYMEHTOB
MOTYT MONAacTh a0COJIOTHO Pa3HblEe JOKYMEHTHL.  [IpOTHBOMONOKHBIM
— «CaMBIM CWIBHBIM» — OIpEJeNieHHeM KJIacTepa, HCXOIs U3
OTHOIIEHHS «OBITH (ITOYTH) TyOIUKAaTOM», OBIJIO OB PACCMOTPEHHE B €r0
KayecTBe KUK rpada (MakCHUMalbHBIX II0 BIIOKCHUIO IIOJHBIX
noarpados). Tlpu 3ToM Kaxapli JOKYMEHT M3 KilacTepa JODKEeH OBITh
CXOAHBIM CO BCEMH APYTUMH TOKYMEHTaMH TOTO ke Kiactepa. Taxoe
ompeneNieHne KiacTtepa 0ojee ageKBaTHO IepelacT MpeACTaBICHHE O
TPYIIIOBOM CXOZCTBE, HO, K COXKAJICHUIO, IPAKTUICCKH HE IPUMEHHMO B
Macmrabe VHTepHeTa, B CWily TOro, 4ro IIOMCK KIMK B rpade —
KJIaccHuecKasl TpyAHopelaemMas 3aaaqa.



JlBa mpUBENCHHBIX BBINIC MPOTUBONOJNIOXKHBIX IO  CHIIE
OTIPENICIICHUST KIIacTepa JOMYCKAIOT IENbIH CHEKTP MPOMEKYTOUHBIX
(hOpMYIHPOBOK, B KOTOPHIX MOXKHO OBUTO OBl HAXOJUTH HEOOXOIUMBII
0anaHc MEX/y aIeKBAaTHOCTBIO OMPEIICICHUS KIACTEPOB (C TOYKH 3PEHUS
UX COOTBETCTBHUS MHOXECTBAM «B CAMOM JICJIC» CXOJHBIX JOKYMCHTORB) U
CJI0)KHOCTBIO BBIYUCIICHHS KJIACTCPOB.

Hpyrue MeToasl ONpeneleHHs KIacTepOB OCHOBAaHBI Ha
BapHAMAX CTAHIAPTHBIX METOJOB KIACTEPHOTO aHAlM3a, HalpuMep,
KOTJla TIPH OTHECEHHHM OYEepeIHOro OOBEKTa K KIACTepy HCIOIB3YeTCs
IUCTAaHIMA IO «ICHTPOB MAacc» KiacTepoB. Takoro poma MeETOIBI
CYIIECTBEHHO 3aBHUCAT OT TOCIEIOBATSIFHOCTH IMOCTYIUICHUS OOBEKTOB,
oOpasyronux Kiactepbl. I[IpUMEHHWTENBbHO, K 3a/Jadye BBIABICHHUS
NyOJIMKATOB 3TO O3HAYaeT B YACTHOCTH, YTO JOKYMEHTHI, MOMABIIHEC B
[OJIC 3PCHHUS PaHbIIe, CHIbHEE ONPEACISIOT CTPYKTYpPY KiacTepa, 4eM
JIOKYMCHTBI, CTAaBIIIHE N3BECTHHIMH MO3/IHEE.

B nanHOii pabore MBI paccMaTpuBaeM CXOJCTBO HE Kak
OTHOIIICHHE HA MHOXECTBE JOKYMEHTOB, a KaK  OIepaIuo,
COTIOCTAaBJISIONIYIO TBYM JOKYMEHTaM MHOXECTBO OOIIHMX 3JIEMEHTOB HX
COKpAIlIeHHBIX OMHCAHWH, TAC B KA4eCTBE OJIIEMCHTOB OITUCAHUS
BEICTYIIAlOT JIMOO CHHTAKCHYECCKHE CIWHHUIBI («IIHHTIBI») JH00
JIEKCUYECKUE SIUHUIEI («IIpeACTaBUTEIbHEIC CIIOBay). Kiactep cxoqHbIX
JOKYMEHTOB OIpeIeNsieTcs Kak MHOXECTBO BCEX JOKYMEHTOB C
OTIpE/ICIICHHBIM MHOXECTBOM OOIIMX JIIEMEHTOB omucanms. Kiactep
NyOJIMKATOB OIPEIC/IAETCS KaK MHOMXECTBO JOKYMEHTOB, y KOTOPBIX
YHCIO OOIIMX SJIEMEHTOB OIMMCAHUS MPEBBINIACT ONPEACICHHBIN MOPOT.
B pabore mnpuBOAATCSA pE3yNbTaThl 3KCIEPUMEHTAILHONW MPOBEPKU
JAHHOTO METO/a HAa OCHOBE CPaBHCHHS PE3YJbTATOB €ro MPUMCHEHHS
(mms pasHBIX 3HAUEHWH TOPOTOB) CO  CIOHCKOM  JyOJIMKAaTOB,
COCTaBJICHHBIM Ha OCHOBE PE3YJIbTATOB MPUMEHEHHUS APYTHX METOI0B K
TOMY K€ MHOXKECTBY JOKYMEHTOB.

MBI HccllefoBaM BIHMSIHUAE CIICAYIONINX TapaMeTPOB MOJICIH Ha
pe3ybTar:

®  HCIOJH30BAHWE CHHTAKCUYCCKUX WM JICKCUYECKUX METOJIOB
MIPECTaBICHUS JOKYMEHTOB,
®  KCIOJB30BAHWE METOJOB «N MHHHUMAIbHBIX JJIEMCHTOB B

[IEPECTAHOBKEY WA «MUHUMaJbHBIC O3JEMEHTBI B N

nepectanoBkax» [1-3], (Bropoii mertom, oGmamas JIyduTMME

TEOPETUICCKUMHU  CBOWCTBAMH,  BBIUYHCIHTEIBHOW  OoJjee

TPYIOEMOK. )

e  TapaMeTphl IINHTIAPOBAHMS,
®  BCIUYHMHA [TOPOTA CXOICTBA 00Pa30B JTOKYMCHTOB.



OnHol U3 33124 IPOEKTa OBIUIO CBA3aTh BHIUMCIICHHE MOMAPHOTO
CXOJICTBA 00Pa30B JIOKYMEHTOB C MOCTPOEHHUEM KIIACTEPOB JTOKYMEHTOB,
TaKk 4ro0BI, C OJHON CTOPOHBI, MOJyYaeMbIe KJIACTEPhl OBUIA OBl
HE3aBUCHUMBI OT TOPAAKA PACCMOTPEHHUS NOKYMEHTOB (B OTIHYHME OT
METOJIOB KJIACTEPHOI0 aHaIn3a), a C APYroi CTOPOHBI FapaHTUPOBAIH ObI
HaJMYUE PEaJbHOrO TOMAPHOTr0 CXOJACTBA BCEX 00pa3oB JOKYMEHTOB B
kinactepe. Ilpu pemeHun 3TOH 3a7adyd HaMU HCIIOJIB30BAJICS METOJ
MOCTPOEHUS «JAaCThIX 3aMKHYTBHIX MHOXECTB mpu3HakoB» (frequent
closed itemsets), craBmmx B mocieAHWE TOABI OJIHOW W3 IEHTPATBHBIX
TeM uccnenoBanus B Data Mining [12], B Tom 4ucne, mpu pelieHUU
3aj]au  aHauW3a JaHHBIX C OYEHb OONBIIMM pa3sMepoM Bxoma. B
CIIEMYIOIeM pa3fielic Mbl PAacCCMAaTPHUBAEM MATEMATHYECKYI0 MOJIEIb,
JeXKAIIYyI0 B OCHOBE METOIOB COCTaBICHHsS OOpa3oB NOKYMECHTOB H
METO/IOB MOMCKA KJIaCTEPOB CXOMHBIX JOKYMEHTOB. B TpeThem pasmene
MBI Jla€M KpaTKO€ OIIMCAHHE IIPOIPAMMHBIX CpPEICTB U CTPYKTYpBI
JKCIIepUMeHTa. B deTBepTOM pasjmene Mbl 00CYKAAeM pPe3yJIbTaThl
KOMIBIOTEPHOTO DKCIIEPMMEHTA U CTABMM JAlbHEHIINE 3a1aUH.

2. Onucanue BbIYMCIUTEILHON MOJEIU

2.1. O6pa3 1oKyMeHTa

B kauecTBe METOIOB MPEACTABICHUS TOKYMEHTOB (co3manust o0pasa
JIOKYMEHTa) MbI UCIIOJIb30BaJIU CTaHIAPTHBIC CHHTAKCHYECKHE H
JIEKCHYECKHUE TTOIXO0IbI C PA3HBIMH TTapaMeTpaMu.

B paMkax CHHTaKCHYECKOT0 IMoxoja Oblia peali30BaHa cXeMa
LIMHITTUPOBAHUS M COCTaBICHUE KPaTKoro oopasa (cker4ya) JOKYMEHTOB
Ha OCHOBE METOJIOB «N MUHHMMAJIbHBIX 3JIEMEHTOB B IEPECTAHOBKE» U
«MHHHMAITbHBIC JJIEMEHTHI B N MEPECTaHOBKAX», OMHCAHUE KOTOPOTO
MOHO HalitH, Hanpumep, B [Broder 1998, Broder 2000]. [Tporpamma
shingle ¢ xByms mapamerpamu length u offset mopoxmaer st kaxmoro
TekcTa Habop TMOCIeNOBaTEeNbHOCTEH CIIOB (IMHHTIIOB) unHb! length,
TaK 9TO OTCTYII OT Hayajaa OJHOMN MMOCIICIOBATEIFHOCTH JI0 Hadasa
JPYToii MoC/Ien0BaTeIbHOCTH B TeKCTe uMeeT pasmep offset. Ioayuennoe
TaKuM 06pa30M MHOXKECTBO MOCIICIOBATEIFHOCTEN XIIIUPYETCS, TAK YTO
Ka)k71asi MOCIIeIOBATEIbHOCTh MOJIy4aeT CBOM X3UI-KO/I.

Janee U3 MHOKECTBA X3LI-KOJIOB, COOTBETCTBYIOLIEMY TOKYMEHTY,
BBIOMPACTCSI OAMHOXKECTBO (DUKCHPOBAHHOTO (C TIOMOLIBIO MapaMeTpa)
pa3Mepa ¢ UCTOIb30BaHUEM CITYYaitHBIX IEPECTAaHOBOK, OIIMCAHHBIX B
paboTtax [1-3]. IIpu 3TOM BEpOATHOCT TOTO, YTO MUHUMAJIbHBIC



3JIEMEHTHI B TIEPECTAHOBKAX XAII-KOOB HAa MHOMKECTBAX IIMHIIIOB
nokymenToB A n B (31i MHOXKecTBa 0603Haqatotes wepes F, n Fy,

COOTBCTCTBCHHO) COBIIAAYT, paBHA MEPEC CXOJACTBA 3TUX JOKYMCHTOB
sim(A,B):

|Fa N Ry

P[min{z(F,)} = min{z(F;)}] = F, UF, |

=sim(A, B)

[epecTanoBKHU (KOTOPBIE MOKHO MPEICTABIATE KaK MepeHyMeparni
[IMHTIIOB) PEaM3YIOTCS C IIOMOIIBIO MPON3BEACHUH BEKTOPOB-CTPOK,
MPEACTaBIAIONINX MHOMXECTBO X3III-KOJOB IIMHIJIOB JOKYMEHTA B
JIBOMYHOM BHJIE, Ha cllyyaiiHble OMHApHBIE MAaTPHIIBI, COOTBETCTBYIOLITHE
nepecTaHoBKaM. J{Jisl Ka)KIO0ro X31II-KO/1a U3 MHOYKECTBA X3II-KOI0B
JIOKYMEHTa BBIYUCIISIETCS HOMEP B KXKION U3 CIYYailHBIX MEPECTaHOBOK.
Howmep B mepecTaHoBKE MOTy4YaeTCs Kak MPOU3BEICHUE XOII-KO/1a,
MIPECTAaBICHHOTO B BUC JBOWYHOTO BEKTOPA, Ha CIIydailHO
MTOPOXKICHHYIO0 OMHAPHYIO MaTPHILy, COOTBETCTBYIOUIYIO IIEPECTAHOBKE.
Uwcino uCrmob3yeMbIX IEpPECTaHOBOK TaKKe SBISIETCS mapaMeTpoMm. s
K10} 13 MepecTaHOBOK (3a1aBaeMoi CITydaifHON MaTpuIieit ¢
OTIpe/IeIICHHBIMU CBOHCTBAMH) BRIOMPAETCSI MHHUMAIBHBIH 3JIEMEHT, TO
€CTb IIMHTI (2 TOYHEE ero XAMI-KOJ), MOyYUBIIUH IIPH ITEPECTaHOBKE
MUHUMAaIbHBIH HOMep. O6pa3oM JOKYMEHTa B METOJIE «N MUHUMAIbHBIX
9JIEMEHTOB B TIEPECTAHOBKE» €CTh N MUHUMAJBHBIX (MIEPBBIX) X3II-KOJIOB
JUTSL CITy4aifHOW TIEpEeCTaHOBKH, a B METO/IE «MHHHUMAJIbHBIC DJIEMEHTHI B
N epecTaHOBKAX» €CTh MHOXKECTBO MUHUMAIBHBIX 3JIEMEHTOB JJIs1 N
CIy4JailHBIX MepecTaHOBOK. B 060mX MeTo/1aX 00pa3bl BCeEX JOKYMEHTOB
UMeEIOT (PUKCUPOBAHHYIO JUTHHY N.

B pamkax nekcH4eckoro noaxojia HaMu NPUMEHSUIICS dJeMEeHTapHbIN
METO/I, OCHOBAaHHBIN Ha MPECTABICHNUHU JOKYMEHTa MHOKECTBOM CIIOB
C YaCTOTOU W3 3aJaHHOTO HHTEpPBaja YacTOT (Takas Ipoueaypa
UCTIONB3YeTCsI, HapuMep, B [5]), TOUHEe UCIIOITB30BAIOCH
WHBEPTUPOBAHHOE MPEJICTABICHHE (€CTECTBEHHBIM 00pa30oM IMOJTydacMoe
13 MHJEKCA KOJIIEKIIH), B KOTOpOM sl clioBa ykazsiBatotcest URL, B
KOTOPBIX OHO BCTpEYAETCS.

B unnekce xomneknuu (ocHOBHAsI HH(pOpMAIHs B KOTOPOM — O
BXOJKJICHUH CJIOBA B IOKYMEHTHI KOJUIEKITHH, CTOTI-CJIOBA YAaJICHBI),
MIPEIOCTABICHHOTO SIHIEKCOM, OBIITH OCTaBICHBI
CJI0Ba ¢ OTHOCHUTEIBLHOM YacTOTOM 1Mo KoJutekiuu B uaTepBase [0.00001,
0.5] ot coBa ¢ MaKCHUMaJIbHOM YaCTOTOM, 3aTEM JJIsi KXKJIOTO CJIOBA U3
MHJICKCHOTO (haiiyia yIausuich TOBTOPSIOIIUECS UICHTU(DUKATOPEI
JIOKYMEHTOB, COAEp AKX TaHHOE CIOBO. DTO JEaeTCs 32 OJAUH MPOXOJ



O JOKYMCHTY. Takum 06pa30M nojgyydajcs I/IHBepTI/IpOBaHHHﬁ CITMCOK
CJIOBO-IOKYMCHT, KOTOprﬁ MOXXHO ITOoJJaBaTh Ha BXOJ CJICAYIOIICTO 3Tana
(r[porpaMMm, BBIYHCIISIIONIEH YacThIe 3aMKHYTbIC MHO)KCCTBa)

2.2. Onpeuene}me CXO0CTBAa U KJIACTEPOB CXOACTBA HA OCHOBE
MOUCKA YaCThIX 3AMKHYTBIX MHOYKECTB

OCHOBHBIE OTpE/IeNICHHUs, CBA3aHHBIC C YACTHIMU 3aMKHYTHIMHU
MHOYKECTBaMH, €CTECTBEHHO JAI0TCSI B TEPMUHAX aHaH3a (OpMatbHbIX
nousituit (A®IT) [6]. Kontekctom B ADII HassiBatoT Tpoiiky K = (G, M,
1), tme G — MHOXeCTBO 00hEKTOB, M — MHOKECTBO IIPU3HAKOB, a
otHotreHue | € G x M roBoput o ToM, Kakue 0OBEKThI KAKUMH
npu3HakaMu obnagatot. s mpousBomsHEIX AC GuB c M
ompe/eNeHbI orepaTtopsl [anya:

A={meM|vVge A(@Im)};
B'={geG|VmeB(glm)}.

Omneparop " SABISETCS onepamopom 3amvlkanusi: OH uaeMnoTenTeH (A"
= A"), monotoneH (A < B Biaeuer A" < B") u skcrencusen (A A").
MpHuozxecTBo 00bekTOB A C G, Takoe, uro A" = A, Ha3BIBaeTCs
3aMKHYmMbIM. AHATIOTUYHO JUTS 3aMKHYTBIX MHOXECTB ITPHU3HAKOB -
moaMHOXkecTB MHOkecTBa M. Tlapa mHOXecTB (A, B), Takux, uto A < G,
B c M, A'=B u B'= A, Ha3siBaeTCs popmanvHbiM noHsmuem KOHTEKCTa
K. MHuoxecTBa A 1 B 3aMKHYTBI 1 Ha3BIBAIOTCS 06beMOM U
cooepaicanuem popmanbpHoro nonsatus (A, B) coorserctBenno. s
npousBosibHOr0 B € M Benmmuuna B'|=|[{g e G| Vm e B (g | m)}
HasbIBaeTCs noodepoickoii (support) B u o6o3nauaercs sup(B). Herpyano
BHUJIETh, YTO MHOKECTBO B 3aMKHYTO TOr/1a M TOJILKO TOTja KOTAA JIJIst
nro6oro D © B umeet mecto sup(D) < sup(B). imeHHO 3TO CBOWCTBO
UCIIONIB3YETCS IS ONpEIeNIeHus 3aMKHYTOCTH B MeToaax Data Mining.
MmuosxkectBo B < M HassiBaercs k-uacmoim eciu |B'| > K (To ects
MHOECTBO MPU3HAKOB B BcTpeuaetcs B 6omee yem K o6bekTax), rae K —
napameTp. Brruncienne 4acThIX 3aMKHYTBIX MHOXKECTB IIPU3HAKOB
(conepxanuii) npuodpeno BaxxHocTs B Data Mining 6narogapst Tomy,
YTO MO ATUM MHOXKECTBaM 3((PEKTHBHO BBIUUCIISIOTCSI MHOXKECTBA BCEX
accoLMATUBHBIX mpasmi [12].

XOTs TEOPETHYECKU pa3Mep MHOXKECTBA BCEX 3aMKHYTHIX MHOKECTB
MIPU3HAKOB (COAEPIKaHUH) MOXKET OBITh FKCIIOHEHIIMAIBEHBIM
OTHOCHTEJILHO YMCIIa IPU3HAKOB, HA MMPAKTUKE, TAOIUIIbI JAHHBIX CHIILHO
«pa3peKEHHBD) (TO €CTh CPEeIHEE YUCIIO MPU3HAKOB HA OJIUH OOBEKT



BeChMa MaJjo) U YUCIIO 3aMKHYTBIX MHOKECTB HEBEIHKO. J[is Takux
CJIy4aeB CYIIECTBYIOT BeCbMa 3((EKTHUBHBIC aJITOPUTMBI MOCTPOCHHS
BCeX HAMOOJICE YaCThIX 3aMKHYTBIX MHOXECTB IPU3HAKOB (CM. TAKXKe
HAIIl 0030p IO aJITOPUTMaM MOCTPOCHHS BCEX 3aMKHYTHIX MHOKECTB
[11]). B nocnemHue ro/ip1 MPOBOIMICS PsiZi COPEBHOBAHMI 110
OBICTPOJICIICTBUIO TAKHUX aJTOPUTMOB Ha CEPUU MEKTYHAPOTHBIX
ceMuHapoB 1o obmuM HaszsanueMm FIMI (Frequent Itemset Mining
Implementations). TToka sumepoM Mo GBICTPOICHCTBHIO CUHTAETCS
anmroput™ FPmMax* [7], mokasaBuinii HAWITydIie pe3yabTaThl 10
opicTpopeiicTBrIO B copeBHOBaHNHU 2003 romga. MBI HCIIOTIB30BAIN STOT
QITOPHUTM JIJISI TOCTPOSHHS CXOACTBA TOKYMEHTOB ¥ KIIACTEPOB CXOIHBIX
Z[OKyMeHTOB. HpI/I 3TOM B pOJ'II/I O6’I)eKTOB BI)ICTyHaJ'II/I DJICMCHTHBI
onucaHus (IIKUHTJIBI WK CJIO0BA), a B POJIU IPU3HAKOB — TOKYMEHTHI. J{71s
TAKOI'o Hpe[[CTaBHeHI/IH «9aCTbIMH 3aMKHyTI)IMI/I MHO>XCCTBAMMN)»
SABJIAKOTCA 3aMKHyTI)Ie MHO>XECCTBaA ]IOKyMeHTOB, JJISA KOTOpI)IX YqUCJI0
06H_[I/IX CAUHHUL OITMCAaHUA B 06pa3ax [[OKyMeHTOB HpeBI)IIHaeT 3a[[aHHI:II71
OpOT.

3. HpOFpaMMHaﬂ peajimzanusa MeToaa

IIporpaMMHBIe CPEACTBA AJIs MPOBECHUS SKCIIEPUMEHTOB B CITydae
CHHTAKCHYCCKHUX METOA0B
BKJTIOYAJIH CIEAYIONUE OJIOKH:

1.ITapcep (mpenoctaenen Auaexcom) Gopmata XML s KoyureKnuu
ROMIP

2. Cusitue html-pa3merku.

3. Hapeska IMHIIIOB C 3aJJaHHBIMH IIapaMeTpaMu

4. X>mupoBaHKe ILIUHTIOB

5. CocraBienue obpas3a TOKYMEHTOB ITyTeM BbIOOpa IMMOIMHOKECTBA
(X3111-KOJIOB) IIMHIJIOB C TOMOIIBIO METOJIOB «I1 MUHUMAaJIbHBIX
JJIEMEHTOB B [IEPECTAHOBKE» W «MHUHUMAJBHBIE JIEMEHTHI B N
HEePEeCTaHOBKAX).

Kiacc NElementsPageHandler peanuzyer MeTon «N MUHMMAJIBHBIX
3JIEMEHTOB B IIEPECTAaHOBKE».

[MocnenoBarensHO 00pabaTeIBatOTCs JaHHBIE (aiiiioB B hopmate xml u3
koyutekiun ROMIP. Kaxnapiii noxkyment, nmetommii URL 1d,
LIMHIJIMPYETCS € 3a/laHHBIMU [IapaMeTpaMy <UIMHA IIMHTIIa>
<cmeuieHue> <pasmep o0pasza>, pe3yJbTaThl IINHIJINPOBAHUS
MIOMEIIAIOTCS B BEIXOAHOU daiin(bl) <shingles.fps>. [To ymomuanuto u3
MHO)KECTBa BCEX XEIIEH IIMHIJIOB IaHHOTO JOKYMEHTa BEIOUPAETCS CTO 11



MHUHHMAJIbHBIX (B CMBICIIE TIEPECTaHOBOK) Xeleil. [Tocie BEIOOpKH B
BBIXOAHOU (aiin B monie Fingerprint 3anuceiBaeTcsi BHIOpaHHBINA Xell
COOTBETCTBYIOIIETO IIMHIJIA.

Kinacc MatrixPageHandler peamusyer «MUHUMAJBHBIC YIEMEHTHI B N
MepeCTaHOBKAX.

[MocnenoBarensHO 00pabaThiBaloOTCs AaHHbIE (aiiiaoB B popmare xml
kommexru ROMIP. Kaxneiit mokyment, nmeromuit URL 1d,
IIMHTIMPYETCS € 3alaHHBIMU [TapaMeTpaMy <[UTMHA IITHHTIa>
<cMmemeHne> <pa3mep_obOpaza>. [Tocne pa3OueHus TOKyMeHTa Ha
IIMHIJIBI U XEIINPOBAHMS HCIIOIb3YETCS! TEXHUKA NIEPECTAaHOBOK, a
HMMEHHO CIlyJaifHas BHIOOpKA 3aJaHHOTO KOJINYECTBA OTIIEYATKOB JJIS
KOHEYHOTO MPEeCTaBICHHs JOKYMEHTa U3 MHOXKECTBA HMEFOIIIUXCSI
oTneyarkoB. JlJist mogydeHHs: BBIOOPKHU MOPOXKIAFOTCS CIydaiiHbIe
MaTpHLBI ONPE/ICIIEHHOTO BU/Ia, HAa KOTOPBIE 3aT€M YMHOXAETCS BEKTOD
XelIeH JUIsl KaKA0To JOKyMEeHTa. Pe3ylbTaThl INUHIIIMPOBAHUS
MOMEIAI0TCs B BhIXOAHBIE aiinbl <shingles.fps> . OtneuaTox (xeri)
JAHHOTO LIMHIIIA It okyMeHTa Docld 3amnuchiBaeTcsi B BRIXOIHOM (haitn
B mose Fingerprint.

6. CocTaBiieHHE 0 pe3yJIbTaTaM METOJO0B 4-5 HHBEPTUPOBAHHON
TaOJIHIBI «CTIMCOK UICHTU(PHUKATOPOB JOKYMEHTOB - ITUHTID) -
MIOJITOTOBKA IAHHBIX K (JOPMAaTy MPOrpaMM BBIYHCIICHHS 3aMKHYTBIX
MHOXECTB .

Kiace SortAndMerge.

Mopaynbs copTupyet aaHHble U3 daiinos <shingles.fps> no nosnto
Figerprint B nopsixe yObIBaHHMsI, 3aTEM UIYLIHE TTOIPS]] 3aITUCHU C
OJIMHAKOBBIM 3HaueHHeM noJist Fingerprint 00beIMHSIOTCS B CIIMCKH BUJIA
<Docldl, Docld2,..., Docldn> u nomemarTcst B BBIXOTHOM (aiia
<shingles.txt.out>. B omHo# cTpoke HeT moBTopsronTIxcs Docld.

7. BelunciieHne 4acThIX 3aMKHYTBIX MHOXECTB € 33/IaHHBIM TIOPOTOM
o01ero yucia JOKyMEHTOB, B KOTOPOE BXOJIUT JaHHOE MHOXKECTBO
LIKMHTIOB: mporpamma MyFim (peanusytouias aaroputm FPmax*)
AJTOpUTM, JIEKaIMH B OCHOBE 3TOTO MOYJISI, TO3BOJISIET OBICTPO
HaXOJHUTh MAaKCUMAJILHO YacThIe TI0OJIMHOXKECTBA CPEIH MHOXKECTBA
Habopa MPU3HAKOB C TIOPOTOM Ha 00IIee YUCIO 00BEKTOB UMEIOIIHX
JMAHHBIA IPU3HAK. DTO 03HAYAET, UTO B pe3ysbTaTe 00paboTKu daiina
<shingles.txt.out> ¢ 3anucsamu Buga <Docldl, Docld2,..., Docldn>
MoJTy9uM BEIXOAHOH ¢aitn <duplicates.txt> Buga <Docld1, Docld2,...,
Docldn, CountCommonFinerpints>. 3necs CountCommonFingerprints
€CTh YMCJIO OOIIMX OTIIEYaTKOB TOKYMEHTOB M3 crucka Docldl,
Docld2,..., Docldn (B cricke Het moBTopstomuxcs Docld).



bnoxku 1-7.

Bxon : daiiner komuekun ROMIP B popmate XML

Brixoza: HabOp CTPOK, MEpBbIE AIIEMEHTHI (depe3 nmpoden) —
UACHTU(HUKATOPHI TOKYMEHTOB, ITOCIEAHUI HIEMEHT - YUCJIO OOIIUX
LIMHIJIOB Y JOKYMEHTOB M3 IPEIIIECTBYIOMIETO CIIUCKA.

8. CpaBHenwue co cimckoM rybommkaros POMUII — nporpamma
Comparator.

Bxox: Beixox nmporpaMmmsr MyFim (cwm. BbIme) u daii co criickoM map
JIOKyMeHTOB-IyOimkaToB POMUIL: kaxxmast cTpoka ¢aiina cogepKut
napy MJICHTU(PHUKATOPOB JOKYMEHTOB, SIBISIOIINXCS TyOIISIMH.
Beixon:

TekcToBblii J1or-(haill ¢ MATHI0 CTPOKaAMHU

1) uucno Becex nap nyoneit ROMIP; 2) yucno Becex map aist Hamen
peanusaiii MeTOJI0B; 3) YKCIIO YHUKANBHBIX map ayoneit ROMIP; 4)
YHCJIO YHUKAIBHBIX Map HalJCHHBIX HALIMMHU METOIaMHU; 5) YHCIO
001X map.

Criucok yHHUKaIbHEIX Hap xyoneid ROMIP u cicox yHUKambHBIX map
nyOneit, HaiineHHBIX HamH, B popmate CSV.

I[J'IFI JIEKCHUYCCKOI'O» ME€TOJJa OCHOBHBIC OJIOKH TaKOBBI:

1.YTumura printkeys:
Brrxon: ¢aiin 3anmceit Buga
<CJI0BO>,

<Docld1,

Docld2,

Docldn>,

C TIOBTOPEHUEM HIYIIHMX MOAPSI UACHTH()HUKATOPOB JOKYMEHTOR.
2. Knacc Lex.
Brixon:
¢aiin ¢ 3amucsamu Buga <Docldl, Docld2,..., Docldn>, T.e. ciucku
JIOKYMEHTOB, UMCIOIIUX JaHHOE 00IIee CIIOBO.
3. Monyns anropurma FPmax ( mporpamma myFim.exe)
B pesynsTate 06paboTkn BXOAHOTO (haiina ¢ 3amucsmu Buaa <Docldl,
Docld2,..., Docldn> nonyunm BeixomHo# daiin <duplicates.txt> Buaa
<Docld1, Docld2,..., Docldn, CountCommonWords>, rxue
CountCommonWords ecTh 4rcIio 06IIUX CIOB JOKYMEHTOB U3 CIIHCKA
Docldl, Docld2,..., Docldn. EctecTBeHHO B CrIUCKE HET
nioBTopsitontuxcs Docld.
Bnoku 1-3.



Bxon: daiiner unaexca kouekmuun ROMIP indexkey u indexinv.
Beixon: Habop CTPOK, MEpBbIC IEMEHTHI (depe3 mpobdern) —
UICHTH(OUKATOPBI JOKYMEHTOB, MTOCICTHUI DIEMEHT - YHCIIO OOIINX
CIIOB Y TOKYMEHTOB U3 MPEALICCTBYIOIIETO CUCKA

3. CpaBnenue co cruckom nyonukaros POMUII — nporpamma
Comparator.

4. DxcnepuMeHThI ¢ 1aHHbIMM POMMUIT

B kauecTBe 3KCIIEpUMEHTAIBFHOTO MaTepHana HaMH UCII0JIb30BaNach
URL-komnexims POMMUII, coctosias u3 52 daiinos, odiiero pamepa
4,04 I'6. [Iy11 npoBeicHHs SKCIICPUMEHTOB KOJUICKITHsI pa3duBagach Ha
HECKOJIBKO YacTeil, BKIFOYAOMINX OT TPEX A0 IBAAIATH YSTHIPEX
¢aiinos (mpubansnuTtensHO 0T 5% 10 50% 0T pasMepa Beeil KOJUICKINN).
[MapaMeTps! MUHTITUPOBAHMS, HCIIOIH30BABIINECS B AKCIICPUMEHTAX
yyuciio cioB B wuHrie 10 u 20, oTcTyn Mexay HaualloM COCEAHUX
mmmHTIOB 1. JlaHHOE 3HAYEHHUE OTCTYIIa O3HAYaeT, YTO HaYaIIbHOE
MHOKECTBO IIMHTJIOB BKJIFOYAIO BCE BO3MOXKHEIC MTOCICIOBATEIEHOCTH
LIETIOYEK CJIOB.

B skcrniepuMeHTax ¢ CHHTaKCHYECKHM METOAOM INPEICTaBICHHS
HCCIeI0BAINCH 00a criocoda cocTaBieHus oopasa JOKyMeHTa,
ONHCaHHbIe B pazfiene 2.1: «N MUHUMAJIbHBIX JIEMEHTOB B
MIEPECTAHOBKE» M «MUHHMAILHBIEC AJIEMEHTHI B N TIEPECTAHOBKAX).

PasMepbl pe3yabTUPYIONIMX 00pa30B JOKYMEHTOB BEIOMPATUCH B
npenenax or 100 no 200 muHroB. B cnydae «iekcHuecKkoroy»
MIpeCTaBICHNUS, OMTMCAHHOTO B paserne 2.1, Ui KaXIoro JOKYMEHTa B
00pa3 TOKyMEeHTa OTOMPAIUCH TOJIBKO CIIOBA, ITOTIABIINE B UTOTOBBIN
cioBapb (MHOKECTBO JICCKPHUIITUBHBIX CIIOB).

B kadecTBe MOPOTOB, ONPEACISBIINX «YaCThIC 3AMKHYTHIC
MHOECTBay (TO €CTh YHCIIa OOIIMX [IMHTIIOB B 00pa3ax TOKyMEHTOB U3
OJIHOTO KJIacTepa) HaMHU MCCIIEOBAIHCH PA3IMYHbIC 3HAUCHIS B
HHTEpBaJIaX, IpaBas 4aCTh KOTOPHIX COBIAajia C YHMCIIOM IIIHHIJIOB B
o0Opase JokyMeHTa, Harpumep uHTepsan [85, 100] mis o6pazoB
ToKyMeHTOB pasmepom 100 mmarnoB, uaTepBain [135, 150] mis ob6pazon
JOKYMEHTOB pa3MepoM 150 mmHTrioB, u T.4. OueBUAHO, 9TO MPH BEIOOpE
B KauecTBE MOPOra BEPXHEro 3HAUCHUS U3 YKAa3aHHBIX HHTEPBAJIOB B
KJIacTep QyOJIMKATOB MOMAIAIH TOIBKO T€ TOKYMEHTHI, 00pa3bl KOTOPBIX
COBIAAAJIU MOJHOCTHIO.

JJis 3HaUCHMIA TApaMETPOB M3 YKa3aHHBIX HHTCPBAIOB
HCCIIEJ0BAIOCH COOTBETCTBHE KJIACTEPOB AyOIMKATOB CIIUCKY
nyomukatoB POMUIL. [Inst kaxkmoii napsl U3 CIIMCKa JyOJIUKaTOB
POMMITI uckarncs kiactep «9acThIX 3aMKHYTBIX MHOYKECTBY», B KOTOPOM



COJICPIKUTCS TaHHAs 1apa, U 00paTHO, ISl KaXKIOTO KJIacTepa 3aMKHYTHIX
MHOXKECTB, KaK/1asl rmapa JJOKYMEHTOB M3 KaKoro-JIn0o KilacTepa 4acThIX
3aMKHYTBIX MHOXKECTB HCKajlach B ciucke nyonukatoB POMUIL
BbIX00M JaHHOTO MOJTYJIA SIBJISUTACh TabNnIa ¢ yKa3aHueM OOIIero
yucna nap xyosnmkaros BUHUTU (nmap ny0iaukaToB, HMEIOIUXCS B
cnucke POMMUII) u yneno yaukansHbIx nap nyomaukaros BUHUTU (to
€CTb Tap, He BXOAAILINX B criicok nyommkatoB POMUII). Otr uncna

MO3BOJIAIOT HOACYUTHIBATE ITOJHOTY M TOYHOCTh HAIlIUX METO/OB
OTHOCHTEINBHO crrcka map POMMUIL

3aMep$[J'IOCI> BpEMs, 3aTpadyrMBacMOC Ha CTaAWU MIUHIITIMPOBAHUA,

COCTaBIICHHUSI 00Pa30B JOKYMEHTOB M MOPOXKICHUS KIACTEPOB CXOIHBIX
JIOKYMEHTOB. DKCIIEPUMEHTHI IPOBOIMIIUCEH Ha TIEPCOHATEHOM
xomnerotepe P-1V HT ¢ takToBoii wactoroii 3.0 ', 06beMoM
oneparuBHoOi mamsat 1024 M6 u onepannonnoii cucremoir Windows XP
Professional. Pe3ynbTaThl SKCIIEPUMEHTOB M BPEMsi, 3aTPaYeHHOE Ha HX

MPOBE/ICHNE, YACTHIHO TIPUBOIATCS B CIEAYIOMINX TabIuIax

1. PeByJ'IBTaTBI pa6OTI>I METOoaa “N MUHIMAJIbHBIX 3JIEMEHTOB B

[IepECTaHOBKE” .
Bce napsi YHukajabHbIe
MyFim nyoJiei napbl AyoJaei Odmue
y PRIy napsbl
SInne | BUHHM BHUHU
Bxox Iopor KC ™ SInpexc ™

b 1 20 s 100 nl-6.txt 100 | 33267 7829 28897 3459 4370

b 1 20 s 100 nl-6.txt 95 33267 11452 26729 4914 6538

b 1 20 s 100 nl-6.txt 90 33267 17553 22717 7003 10550

b 1 20 s 100 nl-6.txt 85 | 33267 22052 21087 9872 12180
b 1 20 s 100 ni-

12.txt 100 105570 15072 97055 6557 8515
b_1 20 s 100_n1-

12.txt 95 105570 20434 93982 8846 11588
b_1 20 s 100_nl-

12.txt 90 105570 30858 87863 13151 17707
b_1 20 s 100 ni-

12.txt 85 105570 41158 83150 18738 22420
b_1 20 s 100 nl-

24 txt 100 191834 41938 175876 25980 15958
b_1 20 s 100 nl-

24 txt 95 191834 55643 169024 32833 22810
b_1 20 s 100 ni-

24 txt 90 191834 84012 155138 47316 36696




b 1 20 s 100 nl-

24.txt 85 191834 113100 136534 57800 55300
b 110 s 120 nl1-6.txt 120 33267 7725 29065 3523 4202
b 1 10 s 120 nl1-6.txt 115 33267 11763 26586 5082 6681
b 110 s 120 nl1-6.txt 110 33267 11352 26547 4632 6720
b 1 10 s 150 nl-6.txt 150 33267 6905 28813 2451 4454
b 1 10 s 150 nl1-6.txt 145 33267 9543 27153 3429 6114
b 1 10 s 150 nl1-6.txt 140 33267 13827 24579 5139 8688
b 110 s 150 nl-6.txt 135 | 33267 17958 21744 6435 11523
b 1 10 s 150 n1-6.ixt 130 | 33267 21384 19927 8044 13340
b 1 10 s 150 nl-6.txt 125 | 33267 24490 19236 10459 14031
b 1 10 s 180 nl-6.txt 170 | 33267 9834 27457 4024 5810
b 1 10 s 180 nl-6.txt 130 | 33267 38402 20142 25277 13125
b 1 10 s 180 nl-6.txt 120 33267 55779 19966 42478 13301
b 1 10 s 200 nl-6.txt 200 | 33267 5083 29798 1614 3469
b 1 10 s 200 nl-6.txt 195 33267 6700 28661 2094 4606
b 1 10 s 200 nl-6.txt 190 33267 8827 27516 3076 5751
b 1 10 s 200 nl-6.ixt 170 | 33267 12503 25866 5192 7401
b 1 10 s 200 nl-6.txt 135 | 33267 48787 19987 35507 13280
b 1 10 s 200 nl-6.txt 130 | 33267 57787 19994 44514 13273

2. Pe3ynbTaThl paboThl METO/A ‘“MUHUMAJIHHBIE JIEMEHTHI B N
NepecTaHoBKax .
YHuxajabHble
MyFim Bce mapnl ay6ueii [ mapwi ny6aei Obmmue
Mopo BUHU | Slapex | BUHU napel
Bxox r Snpexc TH c ™

m_1 20_s_100_ni-

3.txt 100 16666 4409 14616 2359 2050
m_1 20 s_100_ni-

3.txt 95 16666 5764 13887 2985 2779
m_1 20 s_100_ni-

3.txt 90 16666 7601 12790 3725 3876
m_1 20_s_100_ni-

3.txt 85 16666 9802 11763 4899 4903
m_1 20 s 100 ni-

6.txt 100 33267 13266 28089 8088 5178
m_1_20_s_100_n1-

6.txt 95 33267 15439 26802 8974 6465




m_1_20_s 100_n1-
6.txt 90 33267 19393 24216 10342 9051
m_1 20 s 100 ni-
12.txt 100 105570 21866 95223 11519 10347
m_1 20 s 100 ni-
12.txt 95 105570 25457 93000 12887 12570
3. Bpems Berumcnenns o0paza JOKYMEHTOB IS
MeToJa ‘N MHHHMAJIBHBIX 3JIEMEHTOB B IIEPECTAaHOBKE” U MeEToJa
“MUHUMAaJbHBIE 3JIEMEHTHI B N MePECTaHOBKAX .
Bpems IIapamerpsl
Yuciao INUHTJIUPOBAHHUS
TMoaxoanexknus Meton | paboTsl,
JIOKYMEHTOB c Jdnuna | Pa3mep
IHWHIJIAa | odpa3a
narod.1-3.xml 26077 | n-min 312 20 100
narod.1-6.xml 53539 | n-min 622 20 100
narod.1-12.xml 110997 | n-min 1360 20 100
narod.1-24.xml 223804 | n-min 2435 20 100
narod.1-3.xml 26077 | minBn 924 20 100
narod.1-6.xml 53539 | minBn 1905 20 100
narod.1-12.xml 110997 | min B n 3617 20 100
narod.1-24.xml 223804 | min B n 7501 20 100
narod.1-3.xml 26077 | n-min 277 10 100
narod.1-6.xml 53539 | n-min 563 10 100
narod.1-12.xml 110997 | n-min 1118 10 100
narod.1-24.xml 223804 | n-min 2348 10 100
narod.1-3.xml 110997 | n-min 315 10 120
narod.1-6.xml 223804 | n-min 622 10 120
narod.1-3.xml 110997 | n-min 388 10 150
narod.1-6.xml 223804 | n-min 745 10 150
narod.1-6.xml 223805 | n-min 1312 10 180
narod.1-6.xml 223805 | n-min 2585 10 200
narod.1-6.xml 223805 | n-min 541 5 100
narod.1-6.xml 223806 | n-min 611 15 100
narod.1-6.xml 223807 | minBn 2101 10 200




4. Bpems pabotel MyFim mis MeToza “N MUHUMANBHBIX 3JIEMEHTOB B

IepecTaHoBKe”.

Bxon Iopor Bpewmsi pa6oTsl, ¢
b_1 20_s_100_nl1-6.txt 100 1,2
b 1 20 s 100_n1-6.txt 95 2,0
b_1 20_s_100_nl-6.txt 90 3,1
b_1 20_s_100 _nl-6.txt 85 5,3
b 1 20 s _100_n1-12.txt 100 3,0
b 1 20 s _100_n1-12.txt 95 9,0
b_1 20 _s_100_n1-12.txt 90 14,2
b 120 s 100 nl-12.txt 85 25,7
b_1 20 s_100_n1-24.txt 100 16,1
b_1 20_s_100_n1-24.txt 95 120,0
b_1 20_s_100_n1-24.txt 90 590,4
b 1 20 s 100 n1-24.txt 85 1710,6
b 110 s 150 nl-6.txt 150 1,75
b_1 10_s 150_n1-6.txt 145 3,265
b_1 10_s 150_n1-6.txt 140 19,609
b 1 10 s 150 ni1-6.txt 135 97,046
b_1 10_s 150_n1-6.txt 130 36,609
b 1 10 s 150 nl1-6.txt 125 11,75

5. Bpemst pa6otel MyFim st MeTosa “MHUHUMAJIbHBIE 3JIEMEHTHI B N

NepecTaHoBKax .

Bxog Ilopor | Bpemsi pa6oTsl, ¢

m 1 20 s nl1-3.txt 100 3,4

m_1 20 s nl-3.txt 95 3,9

m 1 20 s nl1-3.txt 90 7,0

m_1 20 s nl-6.txt 100 16,4

m_1 20 s nl-6.txt 95 4479,6

m_1 20 s nl-6.txt 90 7439,4

m_1 20_s nl1-12.txt 100 291,36

m_1 20_s nl1-12.txt 95 40418,796




6. Bpemst pa6otel MyFim st “ekcuueckoro» MeToa.

Bxox | Ilopor | Bpemsi pa6otsl, ¢
lex.txt 500 6150,2
lex.txt 600 3589,561
lex.txt 700 2317,25
lex.txt 800 96,531
lex.txt 900 54,953
lex.txt 1000 23,453
lex.txt 1500 9,953
lex.txt 2000 9,125

5. 3akaouenue

Ilo pe3yiibTaTaM HallluX SKCOCPUMEHTOB 10 MUCIIOJIB30BaHUIO METOA0B
TOPOKACHUS YaCThIX 3aMKHYTBIX MHOKECTB B COYCTAaHUU C
TPAAUIIMOHHBIMU CUHTAKCUYCCKUMHU U JICKCUYCCKUMU CPCACTBAMUA
MOJKHO CACJIATh CJICAYIOIINUC BBIBOJBI.

MeToap! MOPOXKICHUS 9aCTHIX 3aMKHYTBIX MHOKECTB
npeAcTaBIsioT 3G ek THBHBIN Cr10co0 ONpeeNieHns1 CXOACTBA
JIOKyMEHTOB OJTHOBPEMEHHO C MOPOXKICHUEM KJIACTEPOB CXOIHBIX
JIOKYMEHTOB.

Ha pe3ynibTaThl CHHTAKCHUECKUX METO/IOB ONPE/IeNICHUs IyOJIMKaTOB
3HAYUTEJIbHOE BIIMSHUE OKA3bIBACT MapaMeTp «UIMHA IUHTIIay. Tak
B HAIIMX HKCIIEPUMEHTAX PE3YJIbTaThl AUl JIMHBI IIUHIIIA, PABHON
10, OpuM CcymIecTBEHHO Onmke K crucky nyoneit POMUIL uem s
JUIMHBI IIWHTIA, paBHOH 20, 15 1 5.

B skcniepuMenTax Ui BceX 3HaUCHHUH MapaMeTpoB He ObLIO
00HapyKEHO CYIECTBEHHOT'O BIIMSHHUS HCIIOIb30BaHUS METOA
«MUHHAMaJIbHBIE 3JIEMEHTHI B N TIEPECTaHOBKAX» HA KA4eCTBO
pe3ynbratoB. [lo-BuaMOMY, CIIy4aitHOCTH, 3a/1aBaeMoii 0TOOpOM
UIMHIJIOB C TIOMOIIBIO METO/Ia «N MUHHUMAJIbHBIX JJIEMEHTOB B
MIEPECTAaHOBKE» JOCTATOYHO HA IPAKTHKE.

Heo0xonnmel ganpHEHIIIE SKCIIEPAMEHTHI C HCTI0JIh30BaHUEM
Pa3NIUYHBIX 3HAYCHUH TapaMEeTPOB CHHTAKCHIECKUX METOZOB, M UX
CpaBHEHHE C Pe3ybTaTaMH JIEKCHIECKAX METOIOB, HCITOIB3YIOIINX
WHBEPTUPOBAHHBIE WHICKCHI KOJIIEKLIMH.
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