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AHHOTaNus

Pabora mocBsileHa PELICHUIO 33a7a4d O0HApY-
xeHust cOoeB B pabore cucTeMbl cOOpa HOBO-
CTHOM WH(OpPMAIMH, BBI3BAHHBIX HW3MCHCHUSI-
MU CTPYKTYphI BeO-caiiToB. [IpuBeneHbr Mosie-
JM JOKyMEHTa M Habopa JOKYMEHTOB, Npel-
JIOXKEH JIBYXCTYNEHYAThIA METOJ] OOHApYKEeHHUs
c6oes. IIpoBeneHa dKCIEPUMEHTANbHAS OLICH-
Ka WM JOaHbl HaIlpaBJICHUA II0 ﬂaHbHeﬁLﬂeMy
YCOBEPIICHCTBOBAHHIO IPEATIOKECHHOIO MO~
Xo/a.

1 BBenenune

Co6op TekcToBOH HMH(pOPMALMKM W3 OTKPBITHIX WH-
TEPHET-UCTOYHHUKOB, €€ YHU(HKAIUs W HaKOIUICHHE,
ABJIAIOTCS 3a7]a4aMHM, ¢ KOTOPBIMU NPUXOAUTCS CTaJKH-
BaTbCsl IPH pa3pabOTKe NPOMBILNLIEHHBIX CHUCTEM HH-
TEJUIEKTYaIbHONH 00pabOTKH TEKCTOB, HANPUMEp, Kiiac-
ca Text Mining. be3 Hannuus aktyanbHOM 0a3bl, MOCTO-
SIHHO TIOIOJIHSIOLIENCS. TEKCTAMH LIEJIEBOU IIPEAMETHON
0051acTH, HEBO3MOXKHO 3((EKTUBHO HCIIOIB30BATh Me-
TOJIbI aBTOMATUYECKONH OOpa0oOTKH (Takhe Kak Kiacre-
pH3aLs, TOITHOTEKCTOBBIN ITOUCK, BBISBICHHE CKPBITHIX
3aBUCUMOCTEH ).

B nmanHoli paboTte paccMaTprBaeTCsl pelIeHUe 3a/1a-
YM Ka4eCTBEHHOro cOopa HoBocTHOW uH(Dopmanmu. K
TaKoi WH(POPMAIIMK OTHOCHTCS TEKCT HOBOCTH, @ TAKKe
COITyTCTBYIOILIME METAaHHbIE, BKIIOYAIONINE Ha3BaHHUE,
JaTy IMyOnuKanuy, aBTopa HoBocTH U 1p. Ilox kagect-
BEHHBIM COOPOM B TEPBYIO OYEpEnb MOAPa3yMeBACTCA
OYHCTKa TEKCTa HOBOCTH OT OKPY)KAIOIIEH ero ciyxeo-
HOM MH(pOpMALUK: MEHIO CaliTa, peKjIaMHbIe OaHHEPBI,
OJIOKM COLMANbHBIX CETeH, KOMMEHTapHH IOJIb30BaTE-
Jed U T.J.

OCHOBHOH akIIEHT B JaHHOW CTaThe AENIaeTCs Ha
mpobjeMe CBOEBPEMEHHOTO OOHAPY)KEHHS W3MEHCHHS
CTPYKTYpbl ~ ONpAIIMBAEMBIX BeO-caiiTOB, MO3TOMY
MIpeAaraéMbelii OAXOA MOXKET OBITh HCIIONB30BAH HE
TONBKO TSI 00pabOTKM HOBOCTHBIX CAMTOB, OH TaKkKe
pacmpocTpaHsercs Ha cOOp COOOMICHHH W3 3JICKTPOH-
HBIX OmOnHoTek, 610roB, (JOPYMOB M COLMANBHBIX Ce-
Tei.

Tpyabl 14-ii  Bcepoccuiickoii HayuHoli KoHdepeHUUH
«JeKTpPOHHbIe OMOJIMOTEKH: MepcrneKTUBHbIE MeTOAbI U
TeXHOJIOTHH, YJIEKTPOHHbIe Ko/uieknun» — RCDL-2012,
MepecaaBab-3anecckuii, Poceus, 15-18 oxrsiops 2012 r.

skv@ixlab.ru

2 ITocTaHOBKA 3a1a4M

2.1 ®yHKIMOHHUPOBAHHE CHCTEMBI cOopa

Cyl1iecTByeT MHOXKECTBO MOJIXOA0B K OpraHW3alnuu
cOopa OTKPBITHIX TEKCTOBBIX MaTEPHUAJIOB C BeO-CaliTOB.
Kak mpaBuio, cucrema cOopa ucronb3yer uHpopma-
o 06 HTML-pa3meTke 1ieleBbIX CTpaHUI] A7 TIOMC-
Ka B HUX HYXHOU nHpopmarmu [12]. Dta nundopmanus
UCTIONIB3YyeTCs TIPaBMIIaMU paclIO3HABAHUS, 3aIlUCHIBae-
MBIMU Ha TPUHATOM B CHCTeMe (OPMaIBLHOM S3BIKE.
PacnipocTpaHeHne Momy4Yuiiu Kak pydHOH croco0 omu-
CaHusl MMPaBWII, KOI/ia TMpaBuja pacro3HaBaHusi GpopMu-
pyeTr mporpamMMuct [13], Tak U aBTOMaTU3UPOBAHHBIN
crocod, kKornga npasuiaa GOPMHUPYIOTCS aBTOMAaTHYECKH
Ha OCHOBe OOyd4aronieldi BBIOOPKH, IOJITrOTOBICHHON
oreparopom [1,2,8]. Nmes wabGop mpaBmi, cuctema
cOopa BBIMOJHSAET NEPHOJANUECKHIA ONPOC BeO-CalTOB B
MOMCKAaX HOBBIX MaTEPHAIIOB.

B nanHoii pabore paccmaTpuBaercsi CHUCTEMa, BBI-
MOJIHSIFOIAsi cOOp HOBOCTEH Ha OCHOBE NpPaBUII, 3a/aH-
HBIX BPY4HYIO mporpaMMmuctoM. OcHOBHBIE (DYyHKIHO-
HaJIbHbIE 3JIEMEHTBI CUCTEMBI cOOpa IpeACTaBICHBI Ha
puc. 1.

Cucrema

Web- PesynbTat cbopa

CTpaHuua c C60pa

TeKCToM / <@> v
—7— — = | ea
ya |

RSS-newHta i

——
. . XPath
HosocTHoi Web-caliT | npasuna

Puc.1. ®yHKIIMOHMPOBAaHUE CUCTEMEBI COOpA.
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Cucrema cbopa BbIIONHAET uYTeHHE RSS-71€HTHI
caiiTa, OTKyJla U3BJIEKAETCS METAAHHBIE O KaXKI0M HO-
BOCTH: Ha3BaHWE, AHHOTALMS, BPEMS ITyONUKanuu M
URL Ttekcra HOBOCTH. [lanee mo momyueHHomy URL
OCYIIIECTBIISICTCS] YTEHNE CTPAHHIBI C TEKCTOM HOBOCTH,
BEITIONHSIETCs ocTpoeHrne DOM-monenu 3Toi cTpaHu-
IIbI, OTKY/Ia ¥ BBITIOTHACTCS M3BJICUCHNE YHCTOrO TEKCTa
Ha ocHOBe mMeromuxcst XPath mpasun. PesymeraT c60-
pa mpencraBiseT coOOW YHCTBIE TEKCT HOBOCTH U
XML-nokymeHT ¢ MeranaHHbIMU. Jlanee sta nHdopma-
M 3aHOCHUTCA B 0a3y NaHHBIX, II€ OCYIIECTBISIETCS
HaKOIJICHWE W aHaJUTHYecKas o0paboTka coOMpaeMbIX
JaHHbIX. Kpome 3Toro, cucrema BBINONHSAET MOCTOSH-
HYIO PErMCTpalfioO W HaKOIUIEHHE CTATHCTHYECKOW WH-
(hopMaIii 0 COCTOSHHM M CTPYKTYpE OINpAIINBAEMOI0
BeO-caiira.
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2.2 3agaya oOHapy:KeHUs cO0eB

Bce Mmeronsr cOopa mHpopmammu u3 BeO-caiiTos,
UCTIONIB3YIOMNX OCOOCHHOCTH Pa3METKH CTPaHMII, 00b-
eIUHSET TO, YTO NPU W3MEHEHWU BEPCTKH caiTa, BO3-
HHUKaeT He0OXOANMOCTh MEpEHACTPanBaTh MPABUIIA

pacrio3HaBaHus. [IpH BBINONHEHWH KPYIIIOCYTOYHOTO
ompoca LEJIeBbIX CaliTOB, CBOEBPEMEHHOCTh OOHapyXe-
HHSL U3MEHEHHsI BEPCTKH SIBJISCTCS BEChbMa aKTyalbHOM
3aja4eil, IOCKONBKY cucTeMa cOopa (akTHIecKH mepe-
cTaer paboTaTh 10 TeX NOp, [IOKa ONepaTop HE OTKOp-
peKTupyeT HabOp MpaBHJI paclo3HABAHUSL.

B mpocreiimieM ciydae mpu CyLIIECTBEHHOM H3Me-
HEHUU CTPYKTYpHI caiiTa cucremMa cOopa CTaHeT BbIJa-
BaTh B Ka4yeCTBE pe3yNbTaTa MyCThle TEKCTOBHIE JTOKY-
MeHThl. OJIHAKO CYIIECTBYIOT JIOCTATOYHO CIIOXKHBIE
CHTyallMH, KOrja IpPH W3MEHEHHHM BEpPCTKH CHCTeMa
cOopa HauYMHAET U3BJIEKATh TEKCTHI HE MOJHOCTHIO, JIU-
060 QparMeHThl W3 JPYrux y4acTKOB caiiTa, HalpuMep,
KOMMEHTapuu Toib3oBarteleil. VIMEHHO BBISBICHHIO
TaKUX HETPUBHUAJIbHBIX CI/ITyaLII/Iﬁ IOCBAIIICHA OaHHas
CTaThbs.

2.3 CyuecTByO1Ie NOAXOAbI K PEelIeHHI0 3a1a49i

B paborax, MOCBSIIIEHHBIX TeMe BBISBICHUS cOOEB
CHUCTEM Wu3BJIEUeHHs NaHHBIX [7,9,11], mpezacraBieHo
HECKOJIBKO IOAXOJO0B K PELICHUIO BBIMICYKa3aHHOM 3a-
Jadd. BombIIMHCTBO M3 HUX OCHOBAaHO Ha OILIEHKE CTa-
TUCTUYECKUX XapaKTEPUCTHK JOKYMEHTOB, H3BJEKae-
MBbIX cuCTeMOU. IIpyu 3TOM OLIEHKE MOXKET MOABEPraThCs
KaK OTHENBHO B3ATHI MOKyMeHT [7] (B 3ToM ciydae
BBIUHCIISICTCS BEPOSTHOCTD €r0 KOPPEKTHOCTH, KOTOPAs
3aTeM CpaBHHUBACTCS C 3aJlaBaéMbIM IIOJIb30BaTEIEM
MIOPOT'OBBIM 3HaueHHeM), Tak U ux Habop [11] (omenke
MIOJIBEPTaeTCsl CXOXKECTh 3aKOHOB PACHpEAeiCHUs CIIy-
YaHBIX BEJIMYHUH, COOTBETCTBYIOMINX XapaKTEPUCTHUKAM
JIOKyMEHTOB U3 00ydYaroliell U TeCTOBOi BBIOOPOK. [liist
CpaBHEHMsI UCNOJIb3YyeTCsl Kpurepuil cornacus [Iupcona
[20D).

B [11] Taxxe mpeacraBieH NOAXO0/, OCHOBaHHBIN
HAa WHCMOJb30BAaHMM MeTOAOB machine learning s
o0ydeHHs cHUCTeMBl OOHapykeHHs cOoeB Ha Habopax
KOPPEKTHBIX JOKYMEHTOB IJISl MTOCTIEIYIOMIEro OIpese-
JIEHWs TIPAaBHIILHOCTH €€ paboTHl HAa HOBBIX JaHHBIX. B
KadecTBE TAKMX METONOB HCIOIB3YeTCs, B YaCTHOCTH,
OJHOKJIacCOBasi Kiaccu(ukaims (BbISIBICHHE aHOMa-
i) [5].

3 IIpuaumn o0HapyxkeHus cOoeB

Jlnst pacrio3HaBaHus cOOEB, CBA3AHHBIX C HU3MEHE-
HHEM BEPCTKH, B CHCTEMY cOOpa BCTPanBaeTCs MOICHC-
TeMa, OCYIIECTBIISIONAass KOHTPOIb KOPPEKTHOCTH TIO-
CTYTAIOMIHUX JOKYMEHTOB U BBISBISIONIAN COOM B BEpPCT-
Ke IOKyMEHTOB. BO3MOKHBI [1Ba CITEIYIOMIMX MOAXOMa K
0oOHapyKEHHIO COOEB.

1. AHann3 omgHOM 3arpyxeHHOH BeO-cTpanmipl. CyTb
JIAHHOTO MOAXOMA 3aKII0YaeTCsl B HCIOJIb30BaHUHU KIlac-
cudurkaTopa, KOTOPBIH OIpenenser MPUHAICKHOCTD
BEO-CTpaHUIBI K KIACCy KOPPEKTHBIX MIIM HEKOPPEKT-
HBIX cTpaHHMIl. B cBoelt paboTe KiaccudukaTop UCTIONb-

3yeT HabOp BBIACNSEMBIX U3 BEO-CTPaHUIIBI IPU3HAKOB.
OOydenune kiaccuukaTopa OCYIIECTBIIETCS Ha Tpe-
JIOTIpesieNIeHHBIX Habopax BeO-CTpaHuI] 000MX KIIacCOB.
[IpenMytiecTBOM Takoro IMoAXoja SBISIETCSI BBICOKAS
CKOPOCTh pPEaKLMH JETeKTopa Ha cOOM: «IUIOXOoH» M0-
KyMEHT OyleT BBISBIEH HEIOCPEICTBEHHO IIOCIE €ro
nocrymieHus. OIHaKO 3TOT METO/ UMEET M Cephe3HbIH
HegocTaToK. CTaThy, MOBEPraloIInecs aHaIu3y, MOTYT
CHWJIBHO OTIIMYAThCS JPYr OT Apyra. Tak, WHOrza Ha
BXOJI JIETEKTOPA TOCTYIAIOT «XOPOIINE», HO HETUIHNY-
HBIE JUISl JAHHOTO MCTOYHMKA HOBOCTH. Ecny momoOHbIX
JIOKYMEHTOB HE OBLIO B 00OyYaromeil BBIOOPKE KJIACCH-
(ukaropa, OHM HE MOT'YT OBITh KOPPEKTHO PACHO3HAHEL,
U B pe3yjibTaTe MPOMCXOIUT JOKHOE cpabaThIBaHUE.
[Tpn HakarmIMBaHUK KOPPEKTHBIX JOKYMEHTOB M YBEIH-
YeHUH oOydaromield BBIOOPKHM YacTOTa BO3HHKHOBEHUS
TaKUX OIIMOOK MOCTENIEHHO YMEHBILAETCS, HO OHH MPO-
JIOJDKAIOT TIEPUOITYECKH BOSHUKATB.

2. AHanu3 KOHTPOJILHOM Cepud M3 HECKOJbKUX II0-
CIIEIHUX 3arpyXeHHbIX BeO-cTpaHul. JlaHHBII MOAXOA
MO3BOJISIET M30aBUTHCS OT JIOXKHBIX cpabaTbiBaHui. [[a-
K€ €ClIi B KOHTPOJBHYIO CEpHUIO TIOMajo HECKOJIbKO
MOJIO3PUTENBHBIX CTaTEH, TO YCPEAHEHHBIE XapaKTepHU-
CTHKHU ITOW KOJUIEKI[UM OCTaHYTCs OJNM3KHUMHU K Xapak-
TePUCTHUKAM ATaJIOHHOH o0y4atomeli BbiOopku. Eciu sxe
COMHHTECIIbHBIC JOKYMEHTHI 6y}1yT IOCTyIaTh OT HC-
TOYHHKA PETYIISPHO, TO Yepe3 HEKOTOpOe BpeMs, KOrja
B KOHTPOJILHOM CEpUM TaKUX CTaTel OyleT HaKOILIEHO
JIOCTaTOYHOE KOJIMYECTBO, OHU OYIYT COCTaBNIAThH 3HA-
YHUTENBHYIO JIONI0 aHaIW3UpyeMoro Habopa. B pesyinb-
TaTe XapaKTEPUCTUKU KOHTPOJIBHON CEpUM M3MEHSTCS,
U MBI CMOXXeM OOHapyxuTh cOoil. Takoil moaxon k
¢ukcau cboeB Oonee HanmexeH. [Ipuuém KaudecTBO
MpOBEpKU OyJET BO3pACTaTh C YBEIMUCHUEM KOIUYECT-
Ba JIOKYMEHTOB B KOHTpOJIbHOU cepuu. Ho 310 mpuse-
JET K BO3HUKHOBEHHUIO 3HAUYUTENBHON 3aJJepKKU MEKIY
MOMEHTOM, B KOTOPHIH Mpou3omen cOoi, 1 BpeMeHeM
ero oOHapyKeHHsI.

[IpennoxxeHHslii B JaHHON pabOTe METO, COueTaeT

IPEUMYIIECTBA JBYX BBIICONMUCAHHBIX MOAXOIOB (CM.
puc. 2): OBICTPYIO peakiiio Ha cOOl 1 BRICOKOE KayecT-
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Puc. 2. IlpetoxxeHHbIH OIX0/.

JlaHHBII METOX MONOXKEH B OCHOBY IOJCHCTEMBI
KOHTPOJISI KOPPEKTHOCTU 3arpy’KaeMbIX JOKYMEHTOB.
IMoncucrema mpencraBiser co0OH ABYXCTYIIEHYATHIH
nerekTop cboeB. OanH U3 ero KOMIOHEHTOB — «OIlepa-



TUBHBI JETEKTOP» — MPOBEPAET AOKYMEHTHI HEIO-
CPEICTBEHHO B MOMEHT MX IOCTYIUIEHHUS U JelaeT
MIpe/IBapUTENbHBI BBIBOA O BEpOsITHOCTH cOosi. Ecim
BEPOSITHOCTH BBICOKA, BBIIOIHAETCS MPOBEPKA «OTIIO-
JKEHHBIM JIETEKTOPOM», YTOUHSIOIIAs ATOT Pe3ybTaT.

4 Hpe}fl.]'IO)KeHHble MOA€IHU JOKYMEHTOB

B ocHoBe cucreMbl 06Hapy>1<e}mﬂ c00€B JICKHUT MO-
ACJIb aHAJIM3UPYEMBIX JTaHHBIX. ﬂBa OCHOBHBIX KOMIIO-
HCHTA CHUCTCMBI pa6OTaIOT C pasHbIMU BXOJHBIMH JIaH-
HbIMU W aHAJIMU3HUPYIOT PA3JIMYHBIC XapaKTCPUCTUKU,
MO3TOMY UIA KaXAO0I'0 M3 HHUX MNPCAJIO0KEHa CBOA MO-
ACJb: MOJICJTIb NOKYMEHTA, NOJABCpraromascsa 06pa60TI<e
«ONEPATUBHBIM JACTCKTOPOM» U MOICIb Ha60pa JOKY-
MCHTOB, aHAJINM3UPYEMaAA «KOTJIOKCHHBIM ACTCKTOPOM» .

4.1 Moaeab 10KyMeHTa

IMox Momenbio JOKYMEHTa MOHHMAETCSI COBOKYII-
HOCTh €r0 XapaKTePHUCTUK, YYUTHIBACMBIX «OMEpaTHB-
HBIM JIETEKTOPOM» TpH ero oopabotke. Ilpu co3manuu
JIeTeKTOpa JJIs CHCTEMBI cOOpa HOBOCTEH BHIOOp mapa-
METPOB TIPOU3BOIUIICS C YIETOM HEKOTOPBIX OCOOCHHO-
credl pyHKUMOHMpOBaHMs cucteMbl. CTaThs M3BIIEKaET-
csl U3 BEeO-CTPaHUIIBL, TJIe TEKCT OOBIMHO pa3dUT Ha ma-
parpadsr (html-anement <p>). Takke BHYTpU TEKCTO-
BBIX Maparpa)OB MOTYT BCTPEUATHCS CTHIICBBIC SIEMEH-
Thl pasMeTkd. C y4€ToM 3TuX (haKTOpPOB ISl OLEHKH
KOPPEKTHOCTH HOBOCTEH OBUTM BBIOpaHBI CIICAYIOLIHE
XapaKTePUCTUKH:

® 00beM BeO-CTpaHULIbl, cofepikaiieii crareio (P);

e cyMMapHbIi pazmep naparpadoB cratbu (S). Y4uThl-
BaeTCs TOJILKO TEKCT, 0e3 html-351eMeHTOB;

® KOJIMYECTBO naparpados B crathbe (N);

e jucriepcust pa3Mepa naparpada B pamkax cratbu (V);

® KONMU4ecTBO  html-371eMEeHTOB  pa3IUYHBIX — THUIIOB,
BKIIIOUYEHHBIX B HOBOCTh. [N COKpalleHUsl THIIOB
html-31eMeHTOB, OHM OBLIM CrpPYIITMPOBAHBI 1O HE-
CKOJIbKMM KaTeropusiM. Bbutn BbIZI€IEHbI KIIACChl HaM-
Ooliee 4acTO BCTpEUAIOIIUXCS 3JieMeHTOB: «[ urep-
cceuikr (H)» (B ator kmacc moman aimemeHt href),
«TexcroBeie Onoku (B)» (br, div, span), «DopmaTu-
poBanme Tekcta (S)» (i, b, u, em, strong), «306pa-
xerans (I)» (img). OcranbHBIe TETW MOMAIH B Kiacc
«IIpouee (O)». Hns xaxmoil kaTeropuu OBLT BBEICH
mapameTp (cooTBeTcTBeHHO, 11,135,151, n Tp), 3HaUe-
HHE KOTOPOTI'0 PABHO KOJMYECTBY AJIEMEHTOB COOTBET-
CTBYIOIIETO KJIACCa, BKJIFOUCHHBIX B HOBOCTb.

B orimume ot gucnepcum, cpeiHee 3HAUEHHUE pas3-
Mepa maparpad)a He BKJIIOYEHO B YHCIO IMapaMeTpoOB,
MOCKOJIBKY OHO MOJKET OBITh BBIpaKEHO Hepe3 mapa-
MeTphl S 1 N - CyMMapHBIHA pa3Mep U KOJHMYECTBO Hapa-
rpa0B COOTBETCTBEHHO.

Takum 00pa3om, KakKAblid TOKyMEHT XapaKTepH3y-
eTCsl PSIIOM TTapaMeTpoB (B HAIIEM CITydae — JIEBSTHIO),
MIO3TOMY, ¢ TOYKH 3pEHHs JETEKTOpa, TOKYMEHT Mpej-
CTaBJIEH JEBSATHMEPHBIM CIIy4allHBIM BEKTOPOM, 3JIe-
MEHTAMH KOTOpOTrO SIBISIIOTCA 3HAYEHUS MEPEUUCIICH-
HBIX XapaKTEePUCTHK:

X=(P.SNV.TyTsTs T, To) (D

4.2 Moaenb Habopa IOKyMEHTOB

Juist ormcaHus Mozeny Habopa M3 HECKOJBKHX JI0-
KyYMEHTOB 3aMeTuM cienyomee. ['pynmel xapakrepu-
ctuk (P,S,NV) u (T, Tp,Ts, T}, Tp) IMEIOT pa3HYIO TPHU-
pony. XapaKTEepUCTHKH IEpBOH TPYINIBI ONUCHIBAIOT
CBOMCTBA TEKCTa JTOKYMEHTa, TOTJa KaK XapaKTepHCTU-
K{ BTOPOM TPYNIHBI OTPaXKalOT CBOMCTBA €ro pa3MeTKH.
Juis onmcaHusl CBOWCTB Habopa M3 HECKOJBKHX JIOKY-
MEHTOB, MBI OyJIeM paccMaTpuBaTh 3TH TPYIIIBI Xapak-
TEPUCTHK OTHENBHO.

Cayuqaitasle BenmduHbl Tpynmsl (P,S,N,V) umeror
pa3HOpOAHBIC OONacTH 3HaueHWd. Tak BemuunHa N
00BIYHO TIPUHUMAET 3Ha4deHus B nuanasone ot 1 go 100,
BeJIMYMHA V HENpepbiBHA, a 3HAUYEHUS TUCKPETHOU Be-
nu4uHbl P MOryT JocTurath 10°. B cBsi3u ¢ 5TUM, [T
MOCJIEIYIONIET0 aHallu3a YJOOHO BCE BEJMYMHBI TPH-
BECTH K JMCKPETHOMY BHIY, a 00JAacTH WX 3HaYECHHH
0T00pa3uTh Ha MHOXKECTBO (DUKCHPOBAHHOM MOIIHOCTH.
s 3TOoro HeoOXOoAMMO pPa30uTh 007aCTh 3HAUCHUIA
KaxJ0i BennuuHbl rpynmnsl (P,S,N, V) Ha ¢ukcupoBaH-
HO€ KOJIMYECTBO MHTEPBAJIOB paBHOW IiuHbL. Ilycts m
- KOJIMYECTBO TaKMX MHTEPBAJIOB. JTO YUCIIO BBIOUPAET-
csl B 3aBUCUMOCTH OT 00bema BbIOOpKH. OIHUM U3 Hau-
OoJsiee pacpOCTPAHCHHBIX CIIOCOOOB OMPENCICHUS OIl-
TUMaJIbHOTO YHWCIIa WHTEPBAJIOB SBISIETCS (Qopmyia
Crepmxecca:

m=1+log,n )
rJie 71 — KOJIMYECTBO JOKyMEHTOB B Habope[14].

JI1st CHYOKEHHS BBIYMCIMTEILHOM CIOXKHOCTH ajIiro-
PUTMOB, UCIIONB3YIONINX MpeAgaraeMyl0 HaMH MOZENb,
B KOHTEKCTEe Habopa M3 HECKOJBKHX JOKYMEHTOB MBI
Oynem paccmaTpuBaTh BennuuHbl (P,S,N,V) He3aBucu-
MO apyr oT apyra. [losTomy, ¢ TOUKH 3peHHsT BENUIUH
(P,S,N,V), monenp mis Habopa JOKYMEHTOB Oyner
MPEACTaBIATh COOOM CIEQyIOUIUe YEThIpe CTaTUCTHYe-
CKUX psiza:

n= (Pli---;Pm); St = (Sll ...,Sm),
Nn = (Nlﬂ ---)Nm)! Vn = (Vll le) (3)

I'me P;, S;, N;, V;—4acrora momaganusi B i-blif WH-
TepBaJl 3HaYCHUS BeTMIUHEI P, S, N 1 V' COOTBETCTBEH-
HO Ha BBIOOpPKE U3 N IOKYMEHTOB.

Hns yaera B monenu (3) BemmunH (Ty, 73,75, T), To)
paccMOTpUM APYroil MOAXOM K IpPEACTABICHUIO HH-
¢dopmarn o html-anementax. B i-oM 1okyMeHTE BBI-
OOpKM BCTpEYAETCsl OMPE/CICHHOE KOIUYECTBO TAITOB
Ka)X/I0i W3 BBIACIICHHBIX HAMH TISTH Kateropuii H, B, S,
I u O. O6osmaumm >tu kommuectsa T, T, TS, T, T,
COOTBETCTBEHHO. [IpocymMMHpyeM HX IO BCEM JOKY-
MEHTaM BBIOOPKH M TIONYYUM CIEAYIOLIHE 3HAYCHUS
Ty =2t T, Tp =2t T, Ts=2im T, T, =
YL TEH Ty =Y", T), XoTopble 00pasyloT NSATHAIIE-
MeHTHbIH ctatuctuaeckuii psag T™ = (Ty, Ty, Ts, T;, Tp),
KOTOPBIil MBI OyZIeM pacCMaTpUBaTh B KAYECTBE MOIEIU
HabOpa JIOKYMEHTOB, C TOYKH 3PEHHsI, YaCTOThl BCTpE-
YaeMOCTH B HEM TATOB M3 IISITU BBIJCICHHBIX KaTero-
pui.

Takum 00pa3oMm, Mojelb Habopa JIOKYMEHTOB
MpPe/ICTaBIsieT CcOOOM COBOKYITHOCTh M3  CIEAYIOIIUX
SITH CTATUCTUYECKUX PSJIOB:



Pn = (Pll ...,Pm), Sn = (Sll ---:Sm);
N"= (N, ..,N,), V=V, .., ),
T" = (Ty T Ts, T, To) “)

5 OnepaTuBHBIN 1eTEKTOP

5.1 IIpunuun padoThl ONIEPATHBHOIO JeTEKTOPA

BricTpoaelicTByrOINI KOMIIOHEHT JETEKTUPYIOIIeH
CHCTEMBI MPEACTaBIsieT co00l OMHApHBIA KiaccupuKa-
TOp, KOTOpBI Ha OCHOBAaHMM 3HAYEHUI MapaMeTpoB
JIOKYMEHTa JIeJIaeT BBIBOA O €r0 KOPPEKTHOCTU WJIH He-
KOPPEKTHOCTH.

Takue nomynsipHbIe MOIXONBI K PEIICHHIO 33Ja4d
OvHapHO# Kiaccu(UKalMu Kak HeWpoHHbIE ceTH [22],
ornopHbIe BeKTOpHI [3], jmoructudeckas perpeccus [10]
MOT'YT OBITh HCIIOJB30BaHbI JIMIIb TPH HAIWYUH 00Y-
yarouied BEIOOPKH ¢ OOJBIIMM KOJIMYECTBOM KaK T03H-
TUBHBIX, TaK ¥ HETaTWBHBIX IpuMepoB. Ho mpu obyue-
HHUU OMEPAaTUBHOTO JIETEKTOpa B OOJBIIMHCTBE CIy4aeB
HOJIYYUTh TaKyI0 BBIOOPKY HEBO3MOXKHO: KOJIUYECTBO
«XOpOLINX» JOKYMEHTOB IPH cOOpe HOBOCTEW HAMHOTO
Oonbllle YMCNIA «IUIOXMX». B HEKOTOpBIX Cllydasx B
oOyuyarorieli BEIOOPKE MOXKET BOOOIIE HE COMEPIKATHCS
HEKOPPEKTHBIX JOKyMEHTOB. [lodTOMY OBLIO perieHo
NPOBOJIUTH OOyUeHHE KIaCCU(PUKATOPA Ha TTO3UTUBHBIX
IpUMepax, HO P 3TOM ero pabora Oblia opraHu3oBa-
Ha CIEAYyIOIUM 00pa3oM: B PeXHUME IPOBEPKH HOKY-
MEHTOB JIETEKTOp JODKEH CUMTaTh KOPPEKTHBIMU JIUIIb
CTaThH, MOXOXKUE HA 3JIEMEHTHI 00y4arolel BHIOOPKH.
OmpenenuM 3Ty CXOKECTh B TEPMUHAX BBIOPaHHOI MO-
JeN1 TOKYMEHTA.

Kaxnplit JOKyMEHT NpelCTaBICH [EBITUMEPHBIM
BEKTOpOM. PaccMOTpUM JOBYMEPHYIO NPOEKIMI0 MHO-
KECTBa TAaKUX BEKTOPOB, COOTBETCIBYIOLIMX HaboOpy
HOBOCTEH ¢ caiita kp.ru, Ha IUIOCKOCTb, 3a][aBaEeMYIO
napamerpamu N (konudecTBo naparpados B cratbe) u P
(0OBeM BeO-cTpaHHMIIBI, cofepiKkalieit cTaTpio) (puc. 3).
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Puc. 3. Pacnipenenenue 3nadeHmii mapameTpoB N u P.

Toukn He pacmpenencHsl B IMPOCTPAHCTBE PaBHO-
MEpHO, OHH CTPYHIHPOBAHBI B HEKOTOPHIX OOJIACTAX.
HoBBlii TOKyMEHT, NOCTYNAIOUMI HA IPOBEPKY, MOXKHO
CUNTATh KOPPEKTHBIM, €CJINM COOTBETCTBYIOIIAsl €My
TOYKa TOMAJaeT B OAHY M3 Takux obmactei. Ecmu xe
TOYKa HAXOAWTCS B OTJNAJICHWM OT 3THUX 30H (KaK, Ha-
IIpUMep, TPU TOYKH B IPABOM BEPXHEW 4aCTH PUCYHKa,
MIOMEYEHHBIE KPECTHKOM), TO COOTBETCTBYIOIIASI CTAThS
SIBIIIETCSA MOJO3PUTEIBHOM.

TakuM 00pazoM, 0OyueHHe ONEepaTHBHOIO AETEKTO-
pa CBOAUTCS K BBIACICHUIO TAKHX 00NAacTeH, a KIacCH-
¢bukanus craTeil Ha KOPPEKTHBIC U HEKOPPEKTHBIC — K
ONpeIeTICHHIO, TIOMaaeT JIK JOKYMEHT B OJJHY U3 BbIje-
JICHHBIX 00JIacTeH.

Pucynok 3 nemoHCTpupyeT NMpHUMEHEHUE Npenio-
JKEHHOTO T0JX0[a JUIsi OMNpelesieHHsT KOPPEKTHOCTH
O0BEKTOB C JIByMEPHBIMH BEKTOpaMH XapaKTEPHCTUK,
HO aHAJIOTHYHBIM 00pa3oM MOXKET OCYLIECTBISATHCS
Ki1accuukanys ¥ B ciaydae Ooiplield pa3MEpHOCTH
BeKTOpoB. OJTHAKO C POCTOM Pa3MEpHOCTH uisi popMHu-
pOBaHUS TUIOTHBIX O0OJacTell TpeOyeTcs CYIIECTBEHHO
YBEIMYHMBaTh O0Yy4YalOIyI0 BHIOOPKY. YUUTHIBas Mpen-
nosnaraemble 00beMbl HAOOPOB JOKYMEHTOB (HECSTKU
TBICSIY HOBOCTEH), NPH UCIIOJIB30BaHUU JIEBSITH Xapak-
TEPUCTHUK JTOOMTHCSI BBICOKOH TUIOTHOCTH TIPH COXpaHe-
HUM HEOOJIBIIOTO KOJMYECTBA BBIICNISAEMBIX 30H HEBO3-
MOYHO.

Takum oOpazom, onmcanHast B (1) mMomenb JOKY-
MeHTa B BHJE 9-MEPHOrO BEKTOpa OKa3bIBaeTcsl He-
yIOOOHOI 1 HEMOCPEACTBEHHOI'0 UCTIOIb30BAHUS OIle-
pPaTUBHBIM JIETEKTOPOM, MOITOMY B He€ ObUIM BHECEHBI
HW3MEHEeHHUs. 3aMEHUM JIeBATHMEPHBIN BekTop X Ha Ha-
0op BekTOpoB MeHblel pasmepHoctu (Y, Vs, ..., V7)),
KaXJIbIil U3 KOTOPBIX COMEPKUT HEKOTOPOE MOJIMHOMKE-
cTBO 311eMeHTOoB X. Bynem BbIOMpaTh 3TOT HAOOp BEKTO-
POB HCXOJISl U3 CIEAYIOLINX COOOPaXEHHUMH:

® HYXHO IO BO3MOXXHOCTH HCIIOJIb30BAaTh BEKTOPBI
HaMMEHBIIIEH pa3MEepHOCTH (ABYMEpHBIE) JJIS TIO-
Jy4eHHs MaKCUMaJIbHOM INIOTHOCTH KJIAaCTEPOB
®  HYXHO M30€rath UCIOJIb30BaHUSA BEKTOPOB, KOTO-
pBIE MOTYT OKa3aTbCsl OECIONE3HBIMU ISl HEKOTO-
PBIX UCTOYHUKOB
Bropoii yHKT OTHOCUTCS, IPEXIE BCETO, K XapaK-
TEpUCTUKAM,  OTpa)kaloluM  KojaudectBO  html-
9JIEMEHTOB, BKIIOYEHHBIX B HOBOCTb. CaWTbl OOBIYHO
MPUMEHSIIOT 17151 0pOpMIIEHHsT HOBOCTEH JIHIIL HEOOb-
10K HaOOp TArOB, MMPU 3TOM HEKOTOphIE rpymibl html-
3JIEMEHTOB MOT'YT HE UCIONIb30BaThcsl BoBce. IloaTomy
TOJNBKO HeKoTopble u3 napamerpoB (Ty, T3, Ts T}, Tp) Oy-
IyT NPUHUMATh HEHYJEBble 3HaueHus. Kaxxnwlii cailt
UCIIONB3YeT COOCTBEHHBIH MOAXON K O(QOPMIIEHUIO HO-
BOCTell U BBIOOPY HaOopa TATOB, YTO HE MO3BOISAET OII-
PEOENUTh YHUBEPCAIbHBIA KPUTEPUI MOJNE3HOCTH KaxK-
JIOW M3 3TUX XapaKTEPUCTHK U UX COBOKyHHocTel. [lo-
3TOMY OBUIO PEMIEHO BCE IEPEYHCIICHHBIC BEIMYUHBI
BKJIFOUUTH B IISITUMEPHBII BEKTOP ;.

Kaxnplil u3 ocraBIIMXCsS YETBIPEX MapaMETPOB SB-
JISI€TCSl BAXKHOM XapaKTEPUCTUKOW CTPYKTYpPBI IOKYMEH-
Ta, TIO3TOMY B Ka4deCTBE HJIEMEHTOB OCTAJIbHBIX BEKTO-
POB HCIIONB30BAINCH BCE MOMApHBIE COYETAHWS BEIIH-
ynH P,S,N u V. Tak ObutH TOTy4eHBI 6 TBYMEPHBIX BEK-
TOpOB V>, ..., V7.

Takum o0pa3zoM, MOIENb TOKYMEHTA, IOJBEPraro-
masicsi 00paboTKe «OMEepPaTHBHBIM JAETEKTOPOMY, IIPeI-
CTaBIIIET COOOI COBOKYITHOCTh W3 CIEIYIONINX CEMH
CITyJaiiHBIX BEKTOPOB:

Vi = Tw T, T T, To) Y, =(P,S),
Y3=(PIN)I Y4=(P)V): Y5=(S:N)’
Y6 = (S) V)) Y7 = (Nl V) (5)



5.2 Kiacrepuzanusi A0KyMEHTOB

Beigenenue obnacteii HEOOXOAUMO MPOHM3BOIUTH
TakKuM 00pa3oM, YTOOBI MaKCHMAJBHO OOJETYUTH TI0-
CIIEAYIONIYIO MPOBEPKY MPHHAICKHOCTH TOUYEK STHM
obnactssm. [lo3TOMY HET CMBICIA BBHIOUPATh 30HBI
coxHOM (opmbl — Oosee IPPEKTUBHBIM pEIICHUEM
SIBIISIETCS. HAXOJXK/I€HWE IUIOTHBIX TPYII TOYEK U T0-
CTpOEHHE MPOCTHIX OrPAaHMYMBAIOIINX ITOBEPXHOCTEH
Juist 9TUX Tpymm. Jlnst pa3OueHus BCero MHOXeCTBa J0-
KYMEHTOB M3 00y4aromiel BRIOOPKH Ha IPYIIbI HYKHO
peumTh 3agady kinactepusaiuu. CyliecTByeT MHOXe-
CTBO MOJAXOJIOB K KIIACTEPHOMY aHANN3Y, U PUMECHCHHUE
Pa3IMYHBIX AJITOPUTMOB K OJHHM M TEM K€ BXOIHBIM
JAHHBIM MOXKET JIaTh COBEPIIEHHO Pa3HbIE PE3y/IbTATHI
[21,18]. OcHOBHBIM TpeOOBaHMEM, ONPEACISIONINM
NPUTOJHOCT METOMA IS KJIACTepH3allMd HOBOCTEH,
SIBIIICTCS TIPOCTast, runepchepudeckas Gopma Kiacre-
POB, MO3BOJIAIONIAS] MOJYYHTh € TOMOIIBIO MPOCTHIX
OTPaHUYMBAIONIHMX TTOBEPXHOCTEH IIOTHBIC 00JacTu 0e3
Pa3peKCHHBIX yIACTKOB.

OJIHI/IM us3 HaI/I6OHeC IONyJIIPHBIX METOAOB KJla-
CTepU3allun ABJISACTCA k-means — HTepaTHBHbIﬁ METOJ
KJIaCTEPHOT0 aHalM3a, OCHOBHAs WJes KOTOpOro 3a-
KIIIO4Ya€TCA B MUHUMHU3AllU CYMMApPHOI'o KBaApaTU4HO-
ro OTKJIOHCHUA TOYCK KJIACTEPOB OT HCHTPOUAOB ITUX
kiactepoB [4,15]. HecMoTpst Ha HU3KYIO BBIYUCIUTEb-
HYIO CJIO)KHOCTh METOJl UMEET CYIEeCTBEHHbIH HeocTa-
TOK, CBSI3aHHBIA CO crienuduKoil o0padaThBaeMbIX Je-
TEKTOPOM JaHHbIX. HekoTopble n3 OTHaeHHbIX TOYEK —
«BBIOPOCOBY» SIBIISIIOTCS, BCE K€, KOPPEKTHBIMHU CTaThs-
MH, KOTOpbI€ JOJKHBI OBITH YY4TEHBI NpU KIacTepu3a-
uuu. JUid JOCTHMKEHUSI MUHUMAJIbHOM pa3peKEHHOCTH
TaKHe TOYKU JOJDKHBI OBITH 110 BOSMOKHOCTH ITOMeLlIe-
HBI B OTJEJbHBIE KiacTepbl. OHAKO 3TOr0 CIOKHO I0-
Outhesi ¢ k-means, MOCKOJBbKY 3TOT METOJ MMEET TeH-
JEHIUIO K BBIACIICHUIO KIIACTEPOB CXOXKET0 pasMepa.

Taroke MUPOKO PacIpOCTPAHEHBbI AJITOPUTMBI, HC-
TMOJB3YIONUE UEPAPXUUYECKUI MOIXO0/T K KIaCTepH3alluu
[19]. Ownm nensitcs Ha arnoMepaTHBHbIC (OOBEIMHSIO-
e oObEeKTHl B MHOXECTBA) M JUBH3UMHbBIE (pa3jie-
JISFOIME €JMHOE MHOXECTBO OOBEKTOB Ha MOIMHOXE-
ctBa). [Ipn 3TOM €cTh BO3MOXKHOCTH BBIOOpa JIFOOOTO
KOJIMYECTBA KJIACTEPOB TOCJE OCYIICCTBICHUS KIIacTe-
puzanuu. Mepapxuueckue MeETOIbl Pa3IMYaOTCs 10
MPUHIMIY ONpEAeIeHHs IBYX ONMIKAMIINX KIacTepoB
[17]. CymecTByeT HECKOIBKO ITOIXOIOB:

e MeTol, OAMHOYHOM CBSI3M XOpOILO CIPABISIETCA C
po0IeMoii BEIOPOCOB, HO UMEET TEHICHINIO K 00pa-
30BaHMIO KJIACTEPOB B BHE JIMHHBIX IETIOYEK 3IIe-
MeHTOB. Takoif moaxox 3pQPEeKTHBEH B Cllydae, Koraa
KJIACTEePhl UMEIOT BHITSHYTYIO WM HEOOBIYHYIO (hop-
My, HO JUIA pEIIEHHS paccMaTpHBAaEMOH 3aJadd OH
HETIPUMEHHM.

e MeTo1 MOIHOMN CBSI3U CKIIOHEH K BBIAESIIEHHUIO KJIacTe-

POB TIPHOIU3UTENHEHO PAaBHBIX Pa3MEpPOB, YTO MOXKET

TIPUBOANTE K TIOSIBIICHHIO HEOOJNBIINX Pa3pekEHHBIX

KJIACTEPOB BMECTO IJIOTHBIX, HO KPYITHBIX.

Meron cpenHel CBS3M MMEET CKIOHHOCTh K 00pa3o-

BaHHUIO THIEpchepuIecKux KIacTepoB, KpOME TOro,

OH MaéT XOpOUIMHA pe3yabTaT MpH 3HAYUTEIEHOM

BapbHPOBAHUU Pa3MEPOB KJIACTEPOB. ITOT METOA OT-
BeyaeT TpeOOBAaHMAM K BHIY (OPMHUPYEMBIX KIlacTe-
POB, OJJTHAKO OH UMEET Cepbe3HbIi HEJIOCTATOK, XapakK-
TEPHBI IS BCEX UEPAPXUICSCKHX METOJIOB — BBICOKASI
BBIYHCITHTENbHAS cnoxkHOCTh (O(n%)). Tem He MeHee, B
JTAaHHOH paboTe 3a OCHOBY OBLT B3SIT 3TOT METOJ, B KO-
TOPBIA OBLUTH BHECCHBI CIIEAYIOIINE MOTU(DUKAIIUH.
OrpaHd4uM YHCIIO SJIEMEHTOB, MOIBEPTArOLIUXCSI
KJTaCTepH3allid METOJIOM CpelHEH CBSI3H, YHCIOM
n.Torma wnacrepuzanuss N 3memeHToB (N>n) Oymer
OCYIIECTBIIATHCS CIEAYIOIINM 00pa3oM.

1. BriOpath U3 MHOKECTBA JJOKYMEHTOB N JJIEMEHTOB.
2. IIpou3BecTH KIaCTEpPHU3AIMIO STHUX JIEMEHTOB METO-
JIOM Cpe/IHEH CBS3H.
3. Haiitu neHTpouabl KJIacTepoB.
4. TlomecTUTh LIEHTPOUIBI B MHOXKECTBO TOYCK B Kade-
CTBE HOBBIX 3JIEMEHTOB.
5. IloBTOpsATH MYHKTHI 1-4 MOKa B MHOXKECTBE HE OCTa-
HETCsl HE0OX0AMMOE YHUCIIO DIIEMEHTOB.
6. OnpenenuTh MPUHAJIEKHOCTh UCXOHBIX DJIIEMEHTOB
HalJIEHHBIM KJlacTepaM.
st mpocToThl OyeM CUUTATh, YTO TPU KIIACTEPH-
3allMM BCETZia BBIJENACTCS OJUHAKOBOE YHCIO KiacTe-
poB k. Haiiném 3Hauenue n, obOecrevyuBaroIlece MHHU-
MaJIbHYIO BBIYUCIWUTEIBHYIO CJIOXHOCTL aJropurMma.
IIpn kaxxnol uTepaluu M3 MHOXKECTBA YyIAJSIETCA 71
3JICMCHTOB W BMECTO HHUX TyJa NOMEHIACTCA k HOBBIX,
TO €CTh YHCJIO 3JIEMEHTOB yMEHbIIaeTcs Ha (n-k). 3ama-
4yell anropurMa siBisercs 3aMmeHa N MCXOJHBIX 2JIEMEH-
TOB Ha k LEHTPOHJOB KJIACTEPOB, TO €CTh YMEHBIICHHUE
yucna deMeHToB Ha (N-k). TloaToMy BhINOIHEHHE Kila-

N—k
CTEpH3aLU N OOBEKTOB HY)KHO HPOU3BECTU W=k pas,

(n—k)
(N=k)
(n_k)). OyHKuus

¥ CIIOKHOCTH anroputMa pasHa O(n?
f@m) =n? =3
00pa3oM, Ha Ka)kJOH uTepaluu KiIacTepU3aluyl BBIIOI-
HSETCS 3aMeHa CTapbhIX 2k 3JIEMEHTOB Ha HOBBIE k diie-
MEHTOB. Pe3ynprar Kiacrepusanuu, IIPOU3BEACHHON
OIMMCaHHBIM criocoboM 1ipu k=10, mpuBenéH Ha puc. 4.

uMeeT MUHUMYM npu n=2k. Takum

1 o
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Puc. 4. OrparnunBaromiye IOBEPXHOCTH KIaCTEPOB

B kayecTBe OrpaHMYMBAIOUIMX IOBEPXHOCTEU ISt
obmactei paccMaTpUBAJKMCh THUIEPHAPAIUICICIUIIC,
runepcepa u runepdumncona. Beidop ObUT chenaH B
MOJTB3y HanOoJIee MPOCTHIX B MOCTPOSHHUH TUIIEpIIapal-
JIENETHIIEIOB, TIOKA3aBIINX XOPOIIUE PEe3yIbTATHl MPH
OIlCHKE IUIOTHOCTH TOYEK. TakuM 00pa3oM, KaxKIbIit
Kjactep 3amaercs HabopoM map (Zyin>Zmax)» OHpEne-
NSIOMAX TPAHWYHBIE 3HAYCHUS COOTBETCTBYIOUICTO
TUIepIapaviefiendnea mo mapamerpy Z. DIeMEHT



NIPUHAMJICKUAT KJIACTEPY, €CIIM Ul KaKJI0ro ImapaMerpa
Z BBIIONHACTCA Zpyiy < Z < Zpgy, TAE€ Z — 3HAYCHHE
mapameTrpa Z JUisl paccMaTpuUBaeMoro iemenra. llpu
Kjnaccuukanuyu JOKYMEHT CUMTAETCS I10J03PHUTEINb-
HBIM, €CJIM OH HE IIONIaIaeT HU B OAWH U3 KJIACTEPOB.

Knacrepuzanmst U mocTpoeHrne OrpaHHYHBAIOIINX
MIOBEPXHOCTEH U IOCIeAyIomas Kiaccuukanus 3arpy-
JKAEMBIX JTOKYMECHTOB IPOU3BOMASITCSA OTIEIBHO JUIS Ka-
JKJIOTO U3 CEMU BBIICICHHBIX BEeKTOPOB (5). Takum 00-
pa3oM, pe3yibTaToM KJIacCU(HKAUK SBISETCS Habop
U3 CEeMH JBOWYHBIX 3HaUCHHWU. BO3MOXKHBI pa3IMYHEIC
MTOJIXOMIbI K TIPUHSATHUIO PEIICHUS O KOPPEKTHOCTH JOKY-
MEHTa Ha OCHOBaHMH 3TOro Habopa. Hanmpumep, craThs
MOXKET CUMTAThCsS KOPPEKTHOW, €CIM OHa YCICIIHO
MpOIIIa MPOBEPKY HE MEHEE YeM MO k KPUTCPUSAM W3
ceMu, e k—HEKOTOpoe 3aJlaHHOoe 3HaueHue. B paspa-
OOTaHHOW CHCTEME HCIIONb3yeTCsl HauOoiee CTPOrun
MOAXOJ C TTapaMeTpoM k=7.

6 OT/10:KeHHBIN J1EeTEKTOP

BTOpoii KOMIIOHEHT CHUCTEMBI OOHApY)KeHHs COOCB
OCYIIECTBIISIET OLEHKY HaOopa nokymMeHTOB. OlleHKa
OCYILIECTBIISIETCA HA OCHOBE CTaTUCTUYECKUX PAI0B (4),
KOTOpbIE MOXKHO PacCMaTpUBaTh KaK MPUOJIDKEHUS K
(YHKIMSM BEPOSTHOCTH COOTBETCTBYIOLIMX CIy4aiHBIX
BenuuuH. Wzes, nexamias B OCHOBE (YHKIMOHHPOBA-
HUSI OTJIOXKEHHOTO JIETEKTOpa, 3aKII0YaeTCsa B CIEAYIO-
LIEM: pacCMaTpUBAEMble HaMH CIydalHble BEITUYUHBL,
cocraBisone Bektop (1), MOAYMHAIOTCS HEKOTOPHIM
3aKOHaM paclpesielieHus, KOTOpble INpPHU OTCYTCTBHU
c00st OCTaIOTCsI HEM3MEHHBIMU. 3MeHeHue ke BEPCTKH
C BBICOKOH BEPOSITHOCTBIO TOBIHMSET HAa 3TH 3aKOHBI
pacnpenenenus. CregoBaTeIbHO, IBE Pa3HBIX BEIOOPKH,
COCTOSIIIE M3 KOPPEKTHBIX JIOKYMEHTOB, OyayT obna-
JaTh BBICOKOM CTENEHBIO cxoJncTBa. Eciam xe ogHa w3
HUX OyIeT comepkKaTh «IUIOXHE» CTaThbH, TO Pa3Indue
MEXIy BbIOOpKaMH Oy[eT 3Ha4uTelIbHO CuiibHee. Ta-
KuM 0o0pa3oM, 3ajjaua JETEeKTOpa 3aKII0YaeTcs B OIpe-
JIeTIEHUH CTETIeHH CXOJCTBa IPOBEpseMOl BBHIOOPKU H
BBIOOPKH, COCTOSIIEH M3 FApaHTUPOBAHHO KOPPEKTHBIX
cTareii, chOpMUPOBAHHON B Iporecce o0yueHus (Ha3o-
BEM e€ 3TayoHHOI). Ha ocHOBE MOMy4eHHOro pe3ynbTa-
Ta MPUHUMAETCS PEIICHUE O HATUIUH/OTCYTCTBUH COO5I.

Jns mpuMepa paccMOTpUM TpPU BBIOOPKH CITydaid-
HOU BenuuuHbL S (CyMMapHbIii pazmep naparpados cra-
TbU), COOTBETCTBYIOIIHME HaOOpaM HOBOCTEH C caiTa
lenta.ru: sTamoHHYIO (a); TECTOBYIO BBIOOPKY, COCTOS-
IIyI0 U3 «XOPOIINX» JOKYMEHTOB (0) M TECTOBYIO BHI-
0OpKYy, Comep KaIryl0 HeKOppEeKTHBIE cTaThl (B). B Ka-
YEeCTBE ITOCIETHHUX HCIIOIb30BAINCH HOBOCTH C CaiTa
cnews.ru.

Ha puc. 5 noka3aHbl THCTOrpaMMBbl, COOTBETCTBYIO-
e TuM BbIOopkaMm. [lepBrie ABe M3 HUX 00NagarOT
BBICOKOW CTEMEHBIO CXOACTBA, B TO BpeMs KaK TPETHS
3HAYHUTENHHO OT HUX OTIIUYAETCS.

o B . —— S

Puc. 5. 'ucrorpaMMbl BEIOOPOK.

Jlyisl oLleHMBaHMS CXOJCTBA BBHIOOPOK HCIIOIB3YyeTCs
oTHOcUTeNbHas SHTpomus (paccrosHue KynpOaka—
Jleitonepa, KLIC[6]). [Ins HIUCKPETHBIX CIIYYalHBIX
BEIMYMH C (YHKIHUAMHU BEPOSATHOCTH p W ¢, TPHUHU-
MaIoOIMX 3HAYeHHSI B OJHOM MHOXecTBe M C R, s10
paccrosiHue 3anaercs popmynoin

— p)
D1, 4) = Exepe p(x) In 25 (6)
BmecTo (yHKIMI BEpOSITHOCTH MCHIONIB3YIOTCS Yac-
TOTHI psinoB (4). [Ipu 3TOM p(X) COOTBETCTBYET ITAJIOH-
HOI1 BEIOOpKE, a ¢(X) — IPOBEPSIEMO}A.
Pesynbratom pacuéra KLIC ans psinoB (4) sBASOT-
cs1 3HaueHust Dp, D, Dy, Dy, u Dy COOTBETCTBEHHO.

[Mocne pacuéra paccrosiuus KynbOaka — Jleiibnepa
BCTa&T BOMPOC: KaK MO Haii[CHHOMY 3HAUECHHIO OTpesie-
JIUTH, Tpou3olIen cooil win Het? Heobxoaumo 3amaTh
HEKOTOopoe moporosoe 3HayeHne K, takoe, 4to Hamm4ne
c00st MOXKHO OTIPEAEIHUTh KaKk

D) = 0, Dk, < K — c6os HeT
f(Pa) = {1, Dy, > K — npowusoes c60i )
Janublii mopor He sBisieTcs (UKCHPOBAHHOW BEJH-
YHMHOM, ero 3Ha4eHHe 3aBUCUT OT YMCJIA JOKyMEHTOB B
TecToBOW BbIOOpKe. [losICHUM 3TO yTBepKIeHHE Ha
npumepe. Boibepem muoxectBo A = {A4;} nabopos mo-
KyMEHTOB A; Pa3lNYHOW MOLIHOCTU M BBIYUCIUM IS
KakIoro u3 Hux paccrosuue Kynpbaka — JleiiOue-
pa D;otr sTanoHHoro 3akoHa pacmpenenenus. Comocra-
BUM HATypaJbHBIM YHCIIaM j, COOTBETCTBYIOIIMM MOIL-

HOCTSIM HabopoB m3 MHOXecTBa A = {4;}, uncna K,
OIpeIENIEMBIE KaK

K; = max,ea{D;: |4;] = j} (8)

PaccMoTpuM 3aBHCHMOCTE MaKCHMaJbHOTO pac-
crosanst Kynpbaka — Jlelibnepa ot mMomHOCTH Habopa.
Ha puc. 6 mpuBeneHa 3aBUCHMOCTH JJISI HOBOCTEH C
kp.ru.
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Puc. 6. 3aBuCHMOCTh MaKCHMaIHHOTO 3HAYCHUS
KLIC ot MomHOCTH HabOpa

[Ipu 3TOM HMCTIONB30BANIACH OLIEHKA XaPaKTEPUCTHKA
P, orpaxaromieit 00beM BeO-CTpaHUIIBI, HO aHAJIOTUIHAS
3aBHCHMOCTh FIMEET MECTO M JJIS JAPYruX XapaKTepu-
ctuk. [Ipy MOCTPOCHNH 3aBUCHMOCTH 3HAYCHWS j BEIOU-



pauch paBHOMEpHO B Tipenenax ot 0 1o pa3mepa o0y-
yarormieil BeIOOpku. Hambornee TOYHBIC pe3yiabTaThl MO-
TyT OBITH ITOJNYYCHEI, €CITH B KaUeCTBE HAOOPOB C MOIII-
HOCTBIO j paccMaTpuBaTh BCE BO3MOXHBIC -
AJIEMEHTHBIC MTOJAMHOXKECTBA JOKYMEHTOB OOYdarOIIeH
BEIOOPKH, OJHAKO 3Ta 3ajadya MMEET HEMOTMHOMHAIb-
HYIO CIJIOXKHOCTH, TO3TOMY TOJHEIA TIepeOop BO3MOXK-
HBIX KOMOMWHAIMI DJIEMEHTOB OBLI 3aMEHEH aHajn30M
HA0OPOB, COCTOSINUX M3 j MOCICIOBATSIBHBIX 3JIEMEH-
TOB BBIOOpKU. KomuecTBO Takux HaOOPOB pPaBHO r-j+1,
TJIe ¥ — pa3Mep BBIOOPKH.

Takoii BHJ 3aBHCHMOCTH JIETKO OOBSICHUM: YeM
Oorbllle BBIOOPKA, TEM MEHbIIE Ha HEe€ BIIHSIOT JIOKaJb-
HbIe KoJIcOaHMs 3HAYCHUM mapaMeTpoB. TakuMm obOpa-
30M, MPH BHIOOpE MOPOroBOr0 3HAYEHHS HEOOXOAMMO
YUYUTBIBATh MOIIHOCTh aHaJu3upyemoro Habopa. Jlis
9TOro HEOOXOJMMO ONPENENUTh MOPOrOBYIO (DYHKIIHIO
K=h(x), ycraHaBiIMBaIOIIyl0 COOTBETCTBHE MEXIY KO-
JIMYECTBOM JJOKYMEHTOB B HA0OpE M IMOPOTOBBIM 3HAUE-
HHEM Juis 3Toro Habopa. [l MpHBeleHHBIX BBIIIE YH-
cel j 3HaYeHHe /(j) NOIKHO ObITh MAKCUMAJIBHO OJIM3KO
K K. [leficTBUTENBHO: eclH /(j)<K), TO MOSBIISIETCS PUCK
JO)KHOTo cpabaTbiBanusd. Ecnmu ke /i(j) 3HaYMTENbHO
npeBbInaeT K, To yBelTHINBAETCSl BEPOSITHOCTD OIINO-
KU TIpOIycKa c0osl (XapakTepH3yIOIIeHCsl TeM, 4To Jie-
TEKTOp HE PACIO3HAET CUTYallM BO3SHUKHOBEHHsSI COOs
B BEPCTKE OMpaliuBaeMoro caiira). Takum oOpaszom,
HEOOXOAUMO IOCTPOUTH AINMPOKCUMHUPYIOIIYI0 (QYHK-
M0 10 HaOopy Toyek. [Ipu 3ToM QyHKIMS IOIDKHA
OBITh NPUTOAHOM ISl SKCTPAIOJLUH, IIOCKONbKY Ana-
N1a30H 3HAYEHUW €€ apryMeHTa OIrpPaHHYEH pa3MepaMmu
oOyuatonieil BEIOOPKH, IPOBEPsEMBbIil ke Habop JOKY-
MEHTOB MOKET UMETb JI00YI0 MOIIHOCTb.

Awnanu3 puc. 6 BeET K NpeAnonoKeHno od odpar-
HO IPOIIOPLIMOHAJIEHON 3aBUCMMOCTH 3Ha4eHus K; oT j

U 1e1eco00pasHOCTH  HUCTIONb30BAHUS  AINPOKCUMHU-
o a
pytowei pydximu Buga h(x) = —5- Onmaxo mposese-

HHE TIOXO00HOI0 HCCIeOBaHUS Ul APYTUX HCTOYHUKOB
U TIapaMeTpoB IOKa3bIBAET, YTO TaKas PyHKIHI HE BCe-
raa Aa€r NpueMiIeMbli pe3ysbTaT: B HEKOTOPBIX Cllyda-
SIX 3aBHCHMOCTh UMeeT OoJiee CIIOKHBIN Xapakrep. Urto-
OBl cIenaTh METOJ ONpeNeNIeHUs] OPOroBOi (YHKIUH
MIPUTOIHBIM ISl PA3IMYHBIX CIy4aeB U TPH ITOM
y4ecTh OOIIyI0 3aKOHOMEPHOCTDH (IIOCTETIEHHOE YMEHB-
LIeHHe 3HaYeHus (QYHKLUUH IPH BO3PACTAHUH apryMeH-
Ta), OBUIO PEIIEHO HCIIONB30BaTh ISl AIPOKCHMALINI
dyaxmaoh(x) = YK, %, rae ko3(h(UIUEeHTHI a; omnpe-
JIeTISIOTCS B mpotiecce oOydueHus. Beibop amcma k mpo-
M3BOAWTCS SMruprdeckuM myréM. Heobxommmo obec-
MEYUTH BO3MOXKHOCTh Ka4ECTBEHHOW aNIpPOKCHMAILIIH
CJIOKHOM 3aBHCHUMOCTH (YTO HEBO3MOXXHO MPH MAaJIBIX
k), HO TIpH 3TOM TI0O BO3MOXKHOCTH HM30€XKaTh mepeody-
yeHns1 (BO3HHMKaromero npu Oomemmx k). Ha ocHoBe
WCCIIEIOBAaHNS 3aBUCHMOCTEH, XapaKTEPHBIX JUI pa3-
JUYHBIX WCTOYHHUKOB, OBLIO BHIOpaHO 3HaUeHHE k=7.
Takum 06pa3om, moporosasi pyHKIUS UMEET BHI
ai

hGo) = 5.2 ©)

Jns  ompeneneHuss TapaMeTpoB a; IOPOTOBOH
(YHKIMM WCITONB30BAJICS METO/ HAaUMEHBIINX KBajpa-
ToB [16]. OnrruMmaneHast, ¢ Touku 3peanss MHK, ¢yHk-

s umeer Hemocratok: MHK onmuHakoBo yuuThIBaer
OTKJIOHEHHE BBIYHMCIICHHBIX JaHHBIX OT OSKCIEpHUMEH-
TaJIBHBIX JUISI BCEX Y3JIOB ammpokcuMmarmu. OgHako
3Ha4eHNsd (YHKIMU B TOYKAX C HAMMEHBIIMMH M HaW-
OONBIIUMH 3HAUEHHUSMH apTyMEHTOB MOTYT OTJIMYAThCS
B TBHICSYM pa3, W OTKIIOHEHWE, HECYIIECTBEHHOE JUIs
OJIHUX Y3JI0B, OyIEeT HEAOIYCTUMBIM ISl APYTUX. JTO
MOXET TPHBECTH K 3HAYUTEIILHOMY CHM)KEHHIO TOYHO-
cTH Ha OOJBIIMX HAOOpax IOKYMEHTOB M YBEIHYCHHIO
YacTOTHl JIOXKHBIX cpabaTeiBaHUK. JJI1 MUHUMH3aIUH
Yca JIOKHBIX cpabaThIBaHUH OBUIO PEelIeHo MOJIBEpPT-
HYTh (YHKIMIO IpeoOpa3oBaHMIO, KOTOpoe Okl obecre-
YMJIO BBINOJIHEHME ycnoBuss h; = K; s BCex y3ioB.
Juist aTOrO OMpenenuM BemMurHy A:
A= max;{K; — h;} (10)
VYeennuum ko3 dumeHT a, Ha 3HayeHue A. Te-
nepb rpad K MoporoBoi QyHKINH JEKHUT HE HUKE BCEX
TOYEK, MCIOJNB30BaHHBIX /I ammpokcumanuu. Ha pu-
CyHKe 7 TpuBeNeHbl rpaduKu MOporoBor (QYHKIHH 110
(MyHKTHpHAs JUHUS) U Tociie (CIUTOLIHAS JIMHHS) KOp-
PEKLIUH.
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Puc. 7. I'padux moporoBoit ¢pyHKIUH

C nmoMolip0 NpUBENEHHON TOPOroBoi QyHKINYU Ha
OCHOBaHuM nokasareneit Dp, Dg, Dy ,Dy u Dy nonydum
Ha0Op U3 MATH ABOMYHBIX 3HaUeHUH: (Fp, Fs, Fy,Fy,Fr).
B 3aBHCHMOCTH OT KOJIMYECTBA €AMHUII B 3TOM Habope
U OT TOro, Kakle UMEHHO KPUTEPUU NPHHSIN eIUHUY-
HOE 3Ha4eHHE, JEIAETCsl 3aKIIOUCHHUE O BEPOSTHOCTH
cbos. B pa3paboTaHHON CHCTEME HCIONB3yeTcsl clie-
JIYIOIIHUNA MOAXON;

e  KOIHWYecTBO equHHMI] B Habope paBHO 0 mim 1: HE3-

Kas BEPOSTHOCTH (cO0s HET)

e 2w 3: cpenHss BEPOATHOCTH (HENb3S C YBEPEHHO-

CTBIO CYIUTh O HAJIMYHNH WIIA OTCYTCTBHH COOST)

e 4w 5: BBICOKAs BEPOSTHOCTSH (TIpon3omien cOoit)

7 B3anMoaencTBHe 1€TEKTOPOB

OTnenbHOM 3amadeil SABISETCS OpraHW3aIys B3au-
MOZICHCTBHUSI JIBYX NI€TEKTOPOB C ILENBIO0 JOCTIKCHHS
MaKCUMAaJIbHO 3P PEKTUBHOrO ()YHKIIHOHUPOBAHUS CHC-
TEeMbI OTCIEeXHMBaHUA cOOeB. [1OCKONBKY OTIIOKEHHBIH
JIETEKTOP OCYIIECTBIISIET OoJiee KaUeCTBEHHBIN aHATU3 U
MEHee CKJIIOHEH K JIOKHBIM CpabaThIBAHUSM, OH UCITIOTb-
3yeTcst JUIsi KOHTPOJSI pabOTHI OINEpaTHBHOIO KJIACCH-
¢ukaropa. ITOT KOHTPOIb MOAPA3yMEBAET ABE OCHOB-
Hble (QYHKIIH:



1) IIpoBepka NpaBUIBHOCTH PE3YAbTATOB, ITOTYYEHHBIX
KJ1acCH(pUKaTOPOM OIIEpaTUBHOTO JETEKTOPA.

2) O6yuenne kiaccupukaTtopa. Eciam omnepaTHBHEINA
JICTEKTOp OOHApYXWJI TNOAO3PUTEIBHBIH JOKYMEHT, a
OTJIOKEHHBI JETEKTOp B pe3ysbTaTe MpPOBEPKH YycCTa-
HOBWJI OTCYTCTBHE COOSI, 3HAUNT, MPOU3OILIO JIOKHOE
cpabaTsIBaHHE. DTO CBUETEIBCTBYET O HEJOCTATOYHOM
00y4EeHHOCTH OIEpaTHBHOIO jaeTekropa. [losTomy He-
00XOIMIMO TIPOM3BECTH €0 MepeodydeHne ¢ MCIOoIb30-
BaHHEM JJOKyMEHTOB, ONpPEJCICHHBIX UM B KaTETOPHIO
MIO03PUTEITHHBIX.

[IpoBepka pe3yabTaTOB ONEPATUBHOTO JECTEKTOpA C
MIOMOIIBI0 OTJIOKEHHOTO IT03BOJISIET M30exarh Ooib-
LIMHCTBA JIOKHBIX CpabaThbIBAHUI M CBECTH K MHUHUMY-
My YHCIIO OIMMOOYHBIX OIOBEIIEHWH aJMHHUCTPATOpa
chcTeMbl 0 Tpouzouiequux cOosix. Ho B HekoTOphIX
cly4asix JIO)KHbIE cpa0aTbIBaHUsI MOTYT OBITH OOHapy-
JKeHbl Ha Oollee paHHEH CTaguu padOThl CHUCTEMBI U
yCTpaHEeHbl 0e3 yJacTHsi OTJIOKEHHOro neTekropa. Jlis
9TOr0 ONEpaTHBHBIA KiIaccUPUKATOp OBUT OCHAIIEH
¢ynkmedt camonpoBepku. OH CHOCOOEH C€aMOCTOS-
TCJIBbHO OTJIIMYUTH e}lHHH‘IHbIﬁ BI)I6pOC OT MacCCOBOI'O
IIOCTYIUICHUS! HEKOPPEKTHBIX CTATeH IYTEM aHaau3a
YacTOThl ITIOSBJIIEHUS TaKHX CTaTeu cpean nocCiaeCaHuX
CKauaHHBIX JIOKyMEHTOB. Eciu 3Ta yactora MeHble
33JIaHHOTO TOpPOroBoro 3HaueHus (Hampumep, 50%),
Jie7IaeTcs BBIBOJ O JIO)KHOM CpalaThlBaHUM M 3aITycKa-
ercs nepeoOydeHne. B kauecTBe aHaIM3MpyeMoro Ha-
Oopa HpH caMONpPOBEpKE HCIONIb3YeTCsl IpyIma JOKY-
MEHTOB, IIOJyY€HHBIX B paMKax IOCIEAHEH TpaH3ak-
LMY, T.€. IIPU NOCIEAHEN 3arpy3Ke HOBOCTEH C cailTa.

PaccmoTpuM UTOTOBBIM MeTOA OOHApYXEHHUS HU3Me-
HEHUI CTPYKTYphI BeO-CaiiTOB, peaar30BaHHbINA B pabo-
T€ IOJCUCTEMbI OOHApPYXEHHUs COOEB C YYETOM BBI-
OpaHHOTO MOAXO0AA K peann3aluy B3auMOICHCTBHS Je-
TEKTOPOB. JTambl (QYHKIHOHUPOBAHMS IIOJCHCTEMBI

MIPUBEJICHEI HA pHC. 8.
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Puc. 8. Dramer o6Hapyx)eHus cOoeB

Ha srtame xmaccupukanmu OmepaTHBHBIA IETEKTOP
MIPOBEPSIET MOCTYNAONINE CTaThH. JJOKYMEHTHI Kiaccu-
(¢UnMpyroTCcs Ha KOPPEKTHBIE M MOAO3pUTenbHbIe. He-
00XomuMBbIe ISt KiIacCH(HUKAIMK JaHHBIE O KiacTepax
U OrPaHUYMBAIONIMX MOBEPXHOCTSIX W3BIEKAIOTCA W3
0a3bl JaHHBIX.

Ilocne NOCTYIUICHUSI OT MCTOYHHKA I'PYIIIBI HOBO-
crei OHCpaTI/IBHHﬁ ACTCKTOP BBIMOJHACT CaAMOIIPOBEP-
Ky BBIUHUCIIACTCA YacTOTa JACTCKTUPOBAHHA IMOAO3PH-

TENbHBIX CTaTEeH B Mpenenax Tekyulen TpaHzakuuu. Ec-
JIM OHA HI>KE TOPOrOBOT0 3HAYEHMUsI, HO HE paBHA HYIIIO,
JIeNaeTcsl 3aKIIF0YCHUE O JIOKHOM CpaOaThIBAHUH U BEI-
TIOJTHSIETCs TIepexo]] K 010Ky nepeodyuenns. Ecnu vac-
TOTa BBIIIE TTOPOTOBOTO 3HAYCHUSI — K OJIOKY OTJIOXKECH-
HOU MPOBEPKHU.

Pabora 650Ka OTIIOKEHHOW NMPOBEPKH HAYWHAETCS
C OIOBEIIEHUS OTIOKEHHOTO JIETEKTOpa O HeoOXonau-
MOCTH BBITIOJTHEHUSI aHaJHM3a. BEINOIHEHNE TpPOBEpKU
HENOCPEJCTBEHHO I0Ce IIOMy4eHHs OIOBELICHHUS He
MMEET CMBICIIA, ITOCKOIBKY COOl MOXET OBITh 3a(UKCH-
POBaH TOJBKO MOCIIE HAKAIUIMBAHMS JOCTATOYHOTO YK C-
Ja HeKOppeKTHBIX crareil. [locne mocrymieHus: HeoO-
XO/IMMOTO YHCJIa JJOKYMEHTOB OTJIOKEHHBIH JIETEKTOP
BBINIOJIHACT MPOBEPKY 3Toro Habopa. s e€ mposene-
HUA W3 0a3bl JAHHBIX W3BIIEKAIOTCS CTaTUCTUYECKHE
PAIIBI ATAJOHHBIX BBIOOPOK M KOX(PQUIMEHTHI a; mopo-
roBoil ¢yHKiK. Pe3ynabpraT npoBepku nepenaercs Oo-
KY NPUHATHUS PELICHUSL.

biiok npuHATHA perieHus onpenenseTr AajlbHenlne
HeﬁCTBHH MMOACUCTEMBI B 3aBUCUMOCTU OT peE3yjbTaTa
OTJIIOKEHHOW TpoBepku. Ecnu oHa mokazana BBICOKYIO
BEPOSITHOCTH COO0sI, aIMUHICTPATOP CUCTEMBI OIOBEIa-
eTcsi 0 HeOOXOAMMOCTH KOPPEKTHPOBKU CHUCTEMBI cOopa
JOKyMeHTOB. Ecii BeposiTHOCTh c0Osi HH3Ka, JielaeTcs
3aKIIIOYEHHE O JIOKHOM CpabaThIBAHUHM OIEPATUBHOIO
Ki1accuuKaTopa M BBINIOJHACTCS TEPEXo/ K OJIOKY Ie-
peoOydenust. Eciau xe pe3ynpTar aHanu3a He MO3BOJIET
C BBICOKOM JJ0JIEM YBEPEHHOCTH CYIUTh O HAJIMYUM WU
OTCYTCTBHM COO$l, BBINONHAETCS MOBTOPHAS OTJIOXKEH-
Hasi IIPOBEpPKa.

Ha stane nepeoOy4eHust yisi ONIEPATUBHOTO JETEK-
TOpa 3aHOBO ONPEJEISIOTCS KJIACTEPhl U CTPOSTCS Or-
paHUYMBAIOIIE TTOBEPXHOCTH C UCIIOIh30BAaHUEM HOBO-
ro, JOMONHEHHOro Habopa maHHbIX. KommdecTBo Kia-
CTEpPOB M TPAHWYHBIC 3HAYCHHs THIlepapauIeienue-
JIOB 3aHOCSATCSI B 023y JaHHBIX.

8 DkcnepuMeHTaNILHAS IPOBEPKA CUCTEMBI

B pamkax maHHOI paboThI OBUTH TIPOBEIEHBI YKCIIE-
PUMEHTHI, HAIpaBJICHHBIC Ha aHAJIHW3 KadyecTBa pabOThHI
pa3zpaboTaHHOI CHCTEMBI OOHapyXKeHHs cOOeB. DKCIie-
pumenTtsr npoBogmwinck Ha [IOBM co crmemyrommmu
OCHOBHBIMH Trapamerpamu: npotieccop Intel Core 2 Duo
1,8 I'Tm, o6pem O3Y 2 I'0.

Jist mpoBeneHusl SKCIIEPUMEHTOB HCIONIh30Bajach
KOJUIEKIIMST HOBOCTEH, W3BJICUCHHBIX CO CIIEIYIOIINX
caifroB:  mail.ru, itar-tass.com, kp.ru, rbc.ru,
kommersant.ru, ria.ru, rambler.ru. ns oOyueHus wc-
MIOJTH30BAJIOCh B O0IIEH CIOKHOCTH 72888 KOPPEKTHBIX
OKyMeHTOB. [Ipy oOydeHHH OmepaTHBHOTO JETEKTOpa
thopmupoBanock 10 kmacTepos.

TecTupoBaHME ONEPATHBHOIO JETEKTOpPa MPOHU3BO-
JIMJIOCHh B TeueHHe TpEX cyTok. IIpm camonpoBepke ObI-
JI0 MCTIONBb30BAaHO MOpOroBoe 3HadeHue, paBHoe 10%.
HaxoruteHHBIE 32 BpeMs TECTHPOBaHHMS TOKYMEHTHI HC-
TIOJIB30BAJIMCh B KA4E€CTBE TECTOBOW BHIOOPKH IS OT-
JIO)KEHHOTO IETEKTOpA.

HGHLK) MEPBOro SKCICPUMEHTA ObLIa OIICHKa pa60-
Tbl CHUCTCMbl Ha KOPPCKTHBIX JdHHBIX. B xaugectBe



BXOJIHBIX JIAHHBIX HWCIOJIH30BATNCH TapaHTHPOBAHHO
KOPPEKTHBIC CTAaThU, IONYYCHHBIC C HCIOTH30BAHUCM
MPaBIIBHBIX HACTPOCK CHUCTEMBI cOopa. Jlist mpoBenme-
HUS SKCIICPUMEHTA HCIIOIB30BAJIOCH B OOIIEH CIOXKHO-
ctu 5169 1OKyMEHTOB.

Tabmn. 1. JIoxHbIe cpabaThIBaHUsI ONIEPATHBHOIO JICTEKTOPA.

Hcrounuk M; My | Ms | Np | Ns
mail.ru 25296 2631 20 14 0
itar-tass.com 11548 560 76 0 0
kp.ru 7220 218 24 4 1
rbe.ru 3517 227 25 14 5
kommersant.ru 5288 260 47 4 0
ria.ru 16519 1115 29 12 5
rambler.ru 3500 158 15 17 13
Bceero: 72888 5169 | 34 | 65 | 24

Ine M, - pasmep oOyuaromieil BbIOOpkH, M7 - pasmep
TECTOBOM BBIOOPKHU, My - CpeHUil pa3Mep aHaTU3Upye-
MoOro Habopa JOKYMEHTOB IPU CaMOIMpoOBEpKe, Np - KO-
JINYECTBO MOAO3PUTENbHBIX CTaTe, Ng - KOJIMYECTBO
MOZI03PUTENBHBIX CTATEH MOCIE CAMOITPOBEPKH.

B pamkax sKcriepuMeHTa IpoBepKe ObUIM MOJBEpT-
HyTHl 5169 KoppekTHbIX craTed. [Ipu mepBu4HOI Kiac-
cuukammu 65 u3 Hux (1,26%) ObLIM ONpeeNeHbl KakK
nojo3puTenbHble. B pesynpTare camomnporepku 41 u3
HHUX OblIa TIepeBe/ieHa B KaTeropuio KoppekTHbIX. Oc-
taBumecs 24 (0,46% ot obuiero yucia) ObUTH OIKUO0Y-
HO TMPHU3HAHBl HEKOPPEKTHBIMU.

Tabx. 2. JIoxxHble cpabaTbIBaHUS OTJIOKEHHOI'O JETEKTOpa.

Hcrounuk M, My | Fp|Fs|Fy|Fy|Fr| Ng Pr
mail.ru 25296 2631 | 0[0[0]|0|O0| Omu35 L
itar-tass.com | 11548 560 [0| 0| 0[O0 [0 | Ouz5 L
kp.ru 7220 | 218 110(0[0]|0| 1u35 L
rbe.ru 3517 | 227 |0[0|0|0O|O| Om35 L
kommersant.ru| 5288 | 260 | 0| 0[O0 (0| 0| Ouss L
ria.ru 16519 1115 | 0| 0[0|0|O| Ou3>5 L
rambler.ru 3500 | 158 | 0[0[0]|O0|Of Omu35 L
Bcero: 72888| 5169 [ 1|0 0[0|O0|1m335

N - KOIMYECTBO KPUTEPUEB, NMOKA3ABIIUX HAJIMUIHE
c6o0s1, Pr - 3aKIIIOYEHHE JETEKTOpa: BEPOSTHOCTH COOs
(L-am3kas, M — cpexnsist, H - Beicokast)

OTMOXEeHHBI JETeKTOp IOKa3al MPaBUIBHBIA pe-
3yabTaT IIPU IIPOBEPKE TECTOBOW BBIOOPKM  KayKIAOTO
caiita. Ommobo4YHOEe 3HaUeHHWE KpUTEpHst ObUTO0 3aduK-
CHpOBaHO Uk B | ciryqae u3 35 (2,86%).

B pamkax BTOpPOro OSKCHEpUMEHTa OLECHHUBAJIACH
CIIOCOOHOCTh CHUCTEMBI OOHapyKuBaTh cOom. Baumy
OTCYTCTBHUSI JUIi MHOI'HX CAiTOB JOCTATOYHOTO YHCIA
HEraTHBHBIX IPUMEPOB, TECTOBBIC HAOOPHI OBUTH CO3/1a-
HBl UCKYCCTBEHHO: B KAUeCTBE «IUIOXHX» TOKYMEHTOB
UCIIONB30BANCH KOMMEHTApHU K HOBOCTSIM, IONYYCH-
HBIE ¢ caiita championat.com. Takoi BEIOOp TECTOBBIX
JIAHHBIX OOYCJIOBJIEH TE€M, YTO BO3MOXKHBIM ITOCIIE/ICT-
BHEM N3MEHEHHS BEPCTKH SIBIIIETCS U3BJICUECHHE U3 BeO-
CTpaHHUI] HE HOBOCTEH, a TEKCTOB C JIPYTHX YJaCTKOB
caifta, B 9aCTHOCTH, KOMMeHTapueB. s mpoBeneHus
9KCIIEPUMEHTa HCIONIB30BaJIOCh 356 MOKyMEHTOB (IS
BCEX HCTOYHHMKOB HCIOJNB30BAJICS OIMHAKOBBIN TECTO-
BBII HaOOp).

B pamkax skcneprMeHTa MpoOBepKe ObUTH IO/BEpT-
HyTBl 356 HeKOppekTHbIX cTared. Ilpm nepBuUYHON
Kiaccu(MKaly BCe OHM OBLTH ONpeieNieHbl KaK M0/103-
pUTENBbHBIE U KaXIOr0 U3 CEMH HCTOYHUKOB. B pe-
3yJIbTaTe CAMONPOBEPKU HUKAKUX U3MEHEHUH Ipou3Be-
JIEHO He OBLIO.

OTNOXKEHHBIM JETeKTOp IOKa3asl IMpPaBUIIBHBIA pe-
3ynbTar A 4 ucToyHWKoB w3 7. [ns ocraBmmxcs 3
HCTOYHUKOB OH HE CMOT CZeJaTh BBIBOJ O HATMYMH WUIH
orcytcTBuM cOos. B 8 cioydasx u3 35 (22,85%) 3Haue-
HHE KpUTEpHEB ObUIO HEBEPHBIM. JIaHHBIM CHUTYyaIHsIM
COOTBETCTBYIOT 3HaueHus (0 COOTBETCTBYIOIETO KpUTeE-
pus B Tabmmie 4.

Ecnu B Xone mepBoro skcrepuMeHTa cucrtemMa oOHa-
pyXeHus cOOeB INPOAEMOHCTPHPOBAIAa CBOIO pPaboOTO-
CIIOCOOHOCTP MPH BBITIOJIHEHUH KaK ONEpaTHBHOM, TaK U
OTJIO)KEHHOW TMPOBEPKH KOPPEKTHBIX JaHHBIX, TO C 3a-
Jadeil oOHapyxkeHHss cOOEB OHa CIIpaBWJIaCh 3HAYH-
TENBHO XyXKe. Bo3MOKHON MPUYMHONM HU3KOTO KayecTBa
paboThl CHUCTEMBI TNpPU aHaJN3€ HEKOPPEKTHBIX IOKY-
MECHTOB SBJISICTCS Heylla‘-leIﬁ moaxoa K onpeacicHuro
pe3yibpTaTa MpOBEpKU. AHANHU3 PE3yJIbTaTOB SKCIEpHU-
MECHTOB IIOKa3bIBAcT HCO6XO]II/IMOCTL IMOHMKCHUS TTOPO-
ra ¢ukcanuu co6os. Kpome Toro, npu nposeieHUH BTO-
poro 3KcrepuMenTa kputepuu Fp, Fs, Fy, Fyu Fr Obutn
IMPUHATBI paBHO3HAYHBIMH, OJHAKO OKa3aJI0Ch, YTO HE-
KOTOpbIE M3 HHUX MOKAa3bIBAIOT HajJu4yue cOOs 3HAYM-
TENbHO TOYHEE, yeM npyrue. Tak, kpurepuu Fp u Fy
IIPUHSJIM BEpPHOE 3HayeHue B 7 cnydasx u3 7, a Iy —
yumb B 3. UToObI yuecTh pa3IuyHyl0 3HAYUMOCTh KpHU-
TepHUeB, ISl KAKJIOr0 M3 HUX MOXKET OBITh YCTaHOBJICH
BecoBOM KOA3((UIIMEHT, ONMpeessouIiii BIUSHAE 3HA-
YEHHS COOTBETCTBYIOIIETO KPHUTEPHs HA pE3YJIbTaT
TIPOBEPKH.

Ta6. 3. OueHka nporycka cO0eB ONepaTUBHBIM JIETEKTOPOM.

Hcrounnk M; Mr Mg Np Ns
mail.ru 25296 356 25 356 356
itar-tass.com 3500 356 25 356 356
kp.ru 11548 356 25 356 356
rbe.ru 7220 356 25 356 356
kommersant.ru 16519 356 25 356 356
ria.ru 3517 356 25 356 356
rambler.ru 5288 356 25 356 356

Bceero: 72888 | 2492 | 25 | 2492 2492

Tab6i. 4. Ouenka nporycka cO0eB OTIOKEHHBIM JETEKTOPOM.

Hcrounuk M; Mr | Fp|Fs|Fy|Fv| Fr Nr Pr
mail 25296 356 |1 |1[1[0|0]| 3u35 M
itar-tass 11548 356 |11 |1]0|0| 3u35 M
kp 7220 | 356 (1 ]|0|1({0|1]| 3u35 M
rbe 3517 | 356 (1 |1]|1({0|1]| 4u35 H
kommers | 5288 356 |1 |1 |1 |1]|1]| 5uss H
ant
ria 16519 356 |1 (0|1 |1 |1] 4u35 H
rambler 3500 356 |1 |1 |1|1]|1]| 5u35s H
Bcero: 72888 | 2492 |7 (5|7 |3 |5 (27u335




3akjaueHue

B pabore npemioxeH MeToj OOHApYKEHUS U3Me-
HEHUI CTPYKTYpHl HOBOCTHBIX BeO-caiiToB. B ocHoBe
METO/Ia JISKUT JBYXYPOBHEBAsI MPOBEPKa KOPPEKTHOCTH
HOBOCTEH, oOecreynBaromias ObICTPOTY peaklH U BbI-
COKO€ Ka4eCTBO OLICHKU JJOKYMEHTOB.

B ocHoBe mepBHYHON Kilaccu(UKaUK HOBOCTEH
JISKUT TPOBEPKA CXOXKECTU JOKYMEHTA C AJIEMEHTaMU
oOyuaromieil BEIOOpKU. DTO IO3BONSAET CHUCTEME aleK-
BaTHO pearrupoBaTh Ha JIIOObIE HETHUIWYHBIC ISl CaliTa
HOBOCTH. IIpocToTa BBIOIHEHUS 3TOM MPOBEPKU AOC-
TUTAETCsl C MMOMOLIBIO IPEIT0KEHHOIO0 METO1a KJlacTe-
puzaiuy. OH OTHOCUTCS K MEPAPXUIECKUM METO/IaM, HO
MMEEeT MEHBIIYI0 BBIUUCIUTENBHYIO CIOXHOCTH IIO
CPaBHEHUIO C IPYTUMH aJITOPUTMaMHU 3TOTO KJlacca.

OTnoxxeHHas MpoBepKa KOPPEKTHOCTH OCHOBaHA Ha
CpaBHEHHM 3aKOHOB pacrpeneneHus. (s npaBuibHON
HUHTEPIIpETAIMUA TOTYYEHHOT'0 pe3ybTaTa HCIOIb3YeT-
cs oporoBasi (pyHKIIMS, MONy4eHHAs MYTEM alIpPOKCH-
marmu MetonoM MHK. Takoii moxxon obOecrieunBaer
BbICOKy}O TOYHOCTH TMPOBEPKMU B HE3ABUCUMOCTU OT
pasMepa OlCHUBaeMOW BBIOOPKH.

[IpoBeeHHBIE SKCIIEPUMEHTHI MOKazaiu 3Spdek-
TUBHOCTb COBMECTHOI'O MCIIOJIB30BaHUA ABYX HETEKTO-
poB. IlpeniokeHHbIN MOAX0A ObUT pealn30BaH B BHIC
MIOZICHCTEMBI OTCIEXUBaHUA cOOeB B cucTeMe cOopa
HOBOCTHO# uH(popmauuu. JlaHHas cucrema YCIELIHO
BHenpeHa B Cosere ®enepannu denepanbroro Cobdpa-
nust PO B pamkax xommiekca «O630p CMIN», perato-
miero 3ajgauy cOopa, HaKOIUICHWS W KiacCU(PUKAIUK
HOBOCTEH 00LIeCTBEHHO-TIOJIUTHYECKON TEMaTHKH.
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The method of detecting structure
changes of news websites

Arkady Andreev, Dmitry Berezkin, Ilya Kozlov,
Konstantin Simakov

This article describes unsupervised method of detecting
structure’s and markup’s changes of targeted websites. This
problem arises when we deal with maintenance of real-life
HTML-wrapper applications.

We have proposed two stages of detection — online and
offline. The former is based on clustering considering HTML-
document as a vector of some features. The later builds
statistical distributions of such features for learning and testing
sets of HTML-documents. Comparing such distributions we
can make decision of structure’s or markup’s change.

We have carried out several experiments with data
obtained from real wrapper. The result shows the robustness
of our approach.



