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The problem of spam in social networks, leg-
itimate and non-legitimate users’ classification
is considered in this article
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1. BBenenue

CounanpHable ceTH, TPUBJIEKAIONIUE CErOAHsT K cebe
Bceobiee BHUMaHue nojb3oBareneil Vinrepuera, chop-
MHPOBAJNCH 32 OUYeHb KOPOTKUI IIPOMEKYTOK BPEMEHU.
Onu 06benuHsIoT B cebe 6sioru (ceTeBble JHEBHUKM), CETH
Me/Ina-pecypcoB, ceTH rnepconaabHoi nupopmarnu (My-
Space, LinkedIn, Facebook, BxonTakTe), cuctemMbr 3aKjia-
nok (del.icio.us), wiki-suuukaonexuu u apyrue. JanHbie
Web-caiiTbl npeacTaBiasior co6oil aBTOMATH3UPOBAHHY IO
COLUAIBHYIO cpeay [Jist obecredeHus: KOMMYHUKAIUU
KaK OT/EeJbHBIX, TAK U TPYIII [0Jb30BaTeeil, 00 benHeH-
HBIX 001UMU uHTepecamu. KosnduecTBo mosib3oBaresieii B
STUX CETAX YBEJIUUYUBACTCS ¢ OeClpereleHTHOI CKopoc-
TBIO, BBI3BIBASI MHTEPEC Y IPEACTaBUTENEl HAyKH, OGU3He-
ca u IT-unaycrpun [1]. Takue Web-caiitsl dhaktuuecku
MPEACTABISIOT c060iT GOMbITOE XPAHUITHIIE OOIIE0CTYTI-
Hoit uHboOpMaINu, B MEPBYI0 O4YepPe/b, MEePCOHATBHOTO
Xapakrepa.

Onnako B TO ke BpeMs pa3BuTue Internet, rexuosornit
MPOEKTUPOBAHUS COIMAJBHBIX CETEll TPUBEJIO K TOMY,
4TO OJIHOW M3 OCHOBHBIX MPOGJEM MOJb30BaTEJICH CTaJ
u36bITOK UHMOPMAILUK, B TOM YUCJIE U HE3AIPOIIEHHOII,
— crama.
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Cnam npejcrasisier co60i MacmTabHYI0 PACCHLIKY
KOMMepPUeCKOH, MOJIUTUYEeCKON W WHON pekJaMbl (MH-
dbopmarum) uaM HHOTO BUAA COOOIIEHUN JTUIaM, He BbI-
Pa’KaBIIUM JKeJAaHUS UX N0JIyYyaTh. SHAYUTEIbHAS YacTh
aTaKk OCHOBaHA HA METO/IaX CONMAIbHON HHKeHepHH (TIpH-
BJleYEHNEe [0JIb30BaTesiell HeJoOPOCOBECTHON pPeKIaMoil
u T.JI.), Apyrasi — Ha KCIOJIb30BAHUU YSI3BUMOCTEH B
MeXaHu3Max paboThl conuaibHbiXx cereil. CyliecTByeT
JOCTaTOYHO MHOTO BHJOB CIIaMa, PACIPOCTPAHIEMOIO B
COIMAJIBHBIX CeTSIX, HO, TPEXK/I€e BCETo, CTOUT OTMETHUTH
pekJiaMy, HEeKOTOpPble BUIBI MOIIEHHUYEeCTBA, (DUIINHT,
pacmpocTpaHeHHe BPEJOHOCHOTO MPOrPaMMHOro obecre-
YeHUSI.

TexHOMOTUYM PACCBIIKM CllaMa B COIIMAJIbHBIX CETSX
COBEPIIEHCTBYIOTCS: CHAMMEPBI OTMEYAIOT I0JIbh30BaTe-
Jleil conuanbHol cetn Ha oTorpadusgx, BUACO3aINCIX,
JNOGABJSIIOTCS B APY3bst, IPUTIIAIIAIOT B IPYTIIBI U TAK Jla-
Jiee, B I[eJIOM UCTIOIb3YIOT BCe BOBMOKHOCTU CONMATbHOM
CeTH B KOPBICTHBIX TIEJISIX.

Bopbba co cnaMMepaMu B CONMATIBHBIX CETSIX BasKHA
JJI YIy4IleHUs CePBHUCOB, IIPeJOCTaBIIeMBbIX COIUAIb-
HOIl CeThIo /UIsT YyYACTHUKOB, YMEHBIIEHUS KOJNYECTBA
HeXKeJJIaTeTbHOTO U OMACHOTO KOHTEHTA, a TAK JKe JIJI5 Pas-
BUTHUS CAMUX COIMAJIBHBIX CETEN.



2. AHTH-CIIaM CTpaTeruu

CyuiecTByeT HECKOJIbKO aHTH-CIIAM CTPaTeruii B
COIMAJIbHBIX CETSIX: OCHOBAHHbBIE Ha UAECHTU(DUKAIIUY
(identification-based), ocHoBaHHbie Ha paHKUPOBAHUHT
(rank-based) m ocHoBamubie Ha muHTepdelice n orpa-
nuvyenusx (interface-, limit-based), no maubosee ad-
(dbeKTUuBHbIE PE3yJbTaThl IIOKA3bIBAET COYETAHUE BCEX
cTparteruii [2].

[IpUYMHON jKe MAaCCOBBIX PACCHIJIOK ClIaMa sIBJISIET-
cs1, TIPesK/ie BCEro, HaJu4ume CliaMMepoB U claM-60TOB
B COIIMAJIbHBIX CETSIX, IOITOMY UX Ka4eCTBEHHas U/IEH-
TuGUKANKS SIBISETCS 3aJ0TOM ycliexa 3al[UThl CH-
creM, Gasupyromasicsa Ha aHaause npodusei moab3o-
BaTeJiell, CONMAIbHOTO IIOBEJEHNSI, & TAK K€ KOHTEHTA,
CreHepupPOBAHHOIO CAMUMU TI0Jb30BaTenaMu [3]. It
aTpubyThl MO3BOJSIIOT ONPENENUTh XapaKTePUCTUKH,
KOTOpPbBIE HPUCYTIH OOBIYHOMY M0JH30BATETHCKOMY MO-
BEJIEHUIO U, CJEJOBATENHHO, MOTYT YJAYULIUTH PAcCIo-
3HaBaHUE BPEJOHOCHBIX CllaM-00TOB U cllaMMepoB. B
3aBUCHMOCTH OT THIIA COIMAJBHON CETH U BO3MOXKHO-
CTSIM, MPEJOCTABISIEMBIM I10Jb30BATENSM, aTPUOYTHI
MOTYT pasjiMuyaThbCsi, KaueCTBEHHAsl WACHTU(UKALMS
JOJIKHA YYHUTBIBATH BCE IPU3HAKM, KOTOPble MOTEH-
[MAJbHO MOTYT OBbITh BaKHbI JAJisE KJIacCUDUKAIUY
rnoJib3oBaTeiei.

3. IlocranoBka 3agaun

3ajava KraccupuUKaAIUK TPeACTaBaAsIeT coO0il 3a1auy
oTHeceHuss 0Opasia K OAHOMY U3 HECKOJIbKUX IIONAPHO HE
repeceKafoIXcss MHOKECTB.

ITyctp X — MHOXKECTBO OlMcaHnii 06beKTOB, Y — MHO-
JKeCTBO HOMEPOB (HAUMEHOBAHMIT) KJIACCOB.

vy :X->Y.

CyllecTByeT HeU3BeCTHasl IejieBasi 3aBUCUMOCTb —
orobpaskeHune, 3HaYeHUsT KOTOPOIl U3BECTHBI TOJBKO Ha
ob6beKkTax KOHeYHoi obyuaromnieil Bbibopkn X™, 10 KOTO-
poOli MPOM3BOAMTCS HACTpOHKa (ONTUMHU3AIUS TTapaMe-
TPOB) MOJIEJIH.

Xm — {(X17y1),...,(Xm,ym )}

TpebyeTcst HOCTPOUTD AJITOPUTM &, CIIOCOOHBI KJrac-
CUMUITUPOBATH TPOU3BOJIBHBIN 06beKT X € X .
a:X =Y. Ilycrs gan vabop k nonbsszosareseit U.

U :{u1,u2,...,uk}.

Kasaplii mospb3oBatesib U; uMeeT nNpodusb p; U CBSI-
3aHHBIIl C HUM KOHTEHT W aKTHUBHOCTb IMOJb30BATEJS B
conuaapuoii cetu [4]. Tlpoduns mpencrasisier coboit
CTPAHUILY, KOTOPas CO3/Ia€TCS U KOHTPOJUPYETCS MOJb-
3oBatesieM. Kaskoe coobIecTBO Tak e MeeT CBOii mpo-
(1B, HO BO MHOTOM OHU COBIIAAIOT.

3ajiaya 3aKJI09aeTCs B ONPEIEJEHNN TOTO, YTO TOJIb-
30BaTeJib Uj SBJSIETCS CIIAMMEDOM WJIM JIETUTUMHBIM
[I0JIb30BATEJIEM C IIOMOIIBIO KJaccudukaTopa ¢, KOrza
nmMeercs p.

c:u; = {spammer,legitimate _user}.

Kaaccudukarop ¢ nporaosupyet, SBjiseTcs 1 M0Jb-
3oBaresib ui cnaMmMepoMm. JlJist ocTpoeHust ¢ HeoOXOAUMO
BBIZIEAUTH HAOOP M 0COOEHHOCTEN, XapaKTEePHBIX PU3HA-
koB F u3 U, ¢ moMOIIbI0 KOTOPBIX OyA€T MPOU3BOAUTHCS
KJaccuuKaIms.

F={f f,...[ }

Jlist mocTpoeHus KiaaccuuraTopa HeOOXOAUMO Onpe-
JIeJIUTh, KAKUE TAPAMETPbI BJIUSIOT Ha IIPUHSITHE PEIEHUsI
0 TOM, K KAKOMY KJIacCy IIpUuHaIeskuT obpasen. VicxoaHbie
JaHHble 00513aTEJNbHO [JOJIKHBI OBITh HEITPOTHBOPEUYNBBL.
Jl71s1 9T0T0 HEOOXOAUMO UMETh JOCTATOUHO OOJIBIIY IO Pa3-
MEPHOCTH MPOCTPAHCTBA NPU3HAKOB (KOJMYECTBO KOMIIO-
HEHT BXOJHOTO BEKTOPA, COOTBETCTBYIOIIEr0 00pasiry).

TouHOoCTh KJIaccuuKaTopa OIpeaeasieTcs ¢ IOMOILIbIO
TecToBOil BbiOOpKU. OIEHKY KauyecTBa, CHENAHHYIO 110
TECTOBOII BHIGOPKE, MOKHO IIPUMEHUTH J1Jis1 BbIOOpA Hau-
JIydIneil Mojiesii NJTu lasibHelineli ee MoaquUKaIn.

4. MeTozpl mpeaBapuTebHOM 06paboTKH NpoduIeii

[ls1st mpoBeieHust KiaaccuuKamy HeoOXoaMMa Mpe-
BapuTesbHas 06paboTka npoduIieil moab3oBareneii, KoTo-
past B epBYIO oyepe/b BKJIIOYaeT B cebst HemoCpe/cTBeH-
HOe€ BbljleJieHre nHMOPMAIUU, IPU3HAKOB U aTpUbyTOB ¢
Web-crpanuist yuerHoil sanucu [5].

Mogenb «MuoxecTBo caos» (Bag of words) — ympo-
Imamlee mpeosioKkeHue, UCIoab3yolieecs: B 06paboTke
€CTEeCTBEHHOTO s13bIKa U Torcke nudopmaiuu (informat-
ion retrieval). B aroii Mmozesu, TekcT (MpeiJOKeHUe UK
JOKYMEHT) MPEICTaBISETCS KaK HEYNOPSIAOUYeHHBIN Ha-
60p cJi0B, 6e3 yueTa rpaMMATHKK ¥ TIOPSIIKA CJIOB YaCTHO-
ctu. s sroro Heobxonumo yopars HTML-taru, sHaku
MpENUHAHNS, CTOI-CJI0BA, BCE CJIOBA TEPEBECTU B HIKHUI
peructp [6].

Cromn-cjoBaMu SIBJSIOTCSI CJIOBA, HEe HECYIHe CaMo-
CTOSATEJNbHON CMBICJIOBOI HAarpy3ku. Kak npaBuiio, K HUM
OTHOCSTCS TIPEJAJIOTH, COI03bI, YaCTUIIbl, MECTOMMEHUSI,
BBOJIHBIE CJIOBA, MEXKIOMETHS, IPEJUKATUBBI.

[lanee, st Beifie/iIeHHOW U3 MPOGUIIS MOJTH30BaTE s
unbopMaum, Heo6X0UM CTEMMUHT — POIECC HAXO0XK /e~
HUS OCHOBBI CJIOBA JIJIST 33TAaHHOTO MCXOHOTO CJIOBA.

OpHuM u3 HanboJiee MONYJASPHBIX U 9P HEKTUBHBIX
AJITOPUTMOB CTEMMUHTA siBJsieTcst cTemMep [lopTepa, omy-
6nukoBanublii Maprurom [Toprepom B 1980 roay. OcHos-
HOe IOCTOMHCTBO cTeMMepa IlopTepa 3ak/iouaercs B TOM,
YTO HE MCIIOJIBb3YIOTCS CJOBApU, M BBIJIEJEHUE OCHOBBI
OCYIIECTBJISIETCS Ty TeM ITPe0bpasoBaHUsI CIIOBA COTIACHO
OTIpejieJIeHHBIM NpaBuaaM [7]. AJTOPUTM HE MCIOJb3YeT
6a3 OCHOB CJIOB, a JINTITh, TPUMEHS S TOCTIEI0BATETHHO PSIJT
MPaBUJI, OTCEKAET OKOHYAHUS 1 cY(HHOUKCHI, OCHOBBIBASIChH
Ha 0COOEHHOCTSAX SA3bIKA, B CBA3M € yeM paboTaeT GbICTPO,
HO He Beer/a 6e30umboaHoO.

O6paboTanHbie TaKUM 06pa3oM MPOMUIIH TOJHOCTHIO
YIOBJIETBOPSIIOT TpebOBaHMSAM JaJibHelieil Kiraccudu-
KaI[UH.

5. Pa3zpa6orka 0011ero ajiropurmMa Kiaccuduranmuu

B pesysibraTe anain3a OblJIO BbIIEJIEHO JBA TUTIA JaH-
HBIX, KOTOpBbIE cojepskaTcss B Ipoduie MoJIb30BaTess



COI[UAJIbHOU CeTHU: KaTeropuabHble 1 CBOOOIHO 3aI0JIHsI-
embie (free-form data).

KareropuajbHbIMU SIBJISIIOTCS T10JIsI, KOTOPbIE MOTYT
NPUHUMATh TOJBKO OFPAaHMYEHHOE YMCJIO 3HAUYEHUH, Ha-
[pUMep, 10JI, BO3PACT, CEMEITHOE MOJIOKEHUE.

JlasHble, KOTOPbIe BBOASTCS HENOCPEACTBEHHO T10JIb-
30BaTeNAMHU, B GOIBIIMHCTRE cllydaeB — TeKcToBbie: «O60
MHe», <IHTepechl», — cBOGOIHO 3a0JIHIEMbIE.

ITO pasImdre MO3BOJISIET UCIOIB30BATh COOTBETCTBY-
I0I[Ue AJTOPUTMbI MAIIMHHOTO OOYYEHUSsI, KOTOPbIE TaK
JKe MOTIYT 3aBUCETh OT KOHTEKCTa, MPEAOCTABJISIEMOTO
KaTeropuabHbIMU MOJSIMHU.

OpHaKO, B 3aBUCUMOCTH OT 33/laull U KOHTEKCTa, He-
KOTOpbIe aTpuOyThl MOTYT GBITH He peJieBaHTHBIMU. Econ
KJacCcUdUKATOPbI Obl 00yYEHbl B HECKOJBKUX KOHTEK-
cTax, TO Bce OOHapy’KeHHbIe YCJIOBHbBIE 3aBUCUMOCTH,
yCPEIHEHHBIE 110 BCEM YCJOBUSIM, HE MOTYT TapaHTHPO-
BaTh BBICOKYI0 TOYHOCTH KJACCU(DUKAIMU NIPUMEHUMO K
KOHKDPETHOMY CJIYYalIo.

KoHTeKCT B IaHHOM CJIydyae MpPeCcTaBJIseTCsl KaK He-
KOTOPBIH HaGop arpubyTOB, KOTOPbIE HE SIBJISIOTCS 3Ha-
YUMBIMU JIJI51 KJIACCU(DUKAIMT HETTOCPEACTBEHHO, HO BJIU-
SIOIIME Ha PEeJIeBAHTHOCTH 3aBEAOMO 00Jiee 3HAYMMBIX
aTpubyTOB, MMEIUX OOJIBIIYI0 CUIY AMCKPUMUHAIIMH
[8].

Takum o6pas3oM, st TpOBeAeHUs KiaccuuKraum
ObLIIY BbIEJIEHBI 3 TUIIA aTPUOYTOB.

1. Ilenesbie arpulyTsl. DTO aTpUOYTHI, TIPUHAIEK-
HOCTb K KOTOPBIM BBIYHCJISIETCSI.

2. Ilporuosupywimue arpubyTsl (predictive attribu-
tes). To aTpubyThl, 3HAYEHUSI KOTOPHIX HAOIIONAIOTCS
U KOTOPbIE BJIUSIOT HA IPUHAAJIEKHOCTD [10JIb30BaTEJ s
ornpezaeaeHHoMy Kaaccy. larpueiiniee o6ydenue Kiac-
cucdukaropa u cama Kiaaccudukanus Oyger HPOU3BO-
JAUTHCS UMEHHO Ha OCHOBE NMPOrHO3UPYIOMUX aTpuldy-
TOB.

3. Konrekcrubie arpubyTsl (contextual attributes).
IT10 aTpubyThl, KOTOPHIE HE UMEIOT YETKO BbIPAKEHHbIIi
BUAMMBII 3(pdexT Ha 1esieBble aTPUOYThI, HO BAUSIOT Ha
peJIeBaHTHOCTh MHTEJNJNEKTyaabHbIX arpubyTos. KoH-
TEKCTHBIN aTpubyT MOKET YCIOBHO 3aBUCETH OT APYTUX
KOHTEKCTHBIX aTpulOyToB. [0 KOHTEKCTHBIM aTpubyTam
BBIOUPAETCST COOTBETCTBY 0NN Kiaccudurarop.

K Haubosiee 4acToO MCHOJb3YyeMbIM U YHUBEPCAJb-
HBIM KOHTEKCTHBIM aTPUOYTAM OTHOCSTCS 10JT, BO3PACT,
cemeiiHOe moJIOKeHUue, oOpa3oBaHue, reorpadudeckoe
[oJIOKEeHHUe: Takue aTpudyThl oJAb30Baresieil HanboJee
pacnpocTpaHeHbl B COMMANBHBIX CETSIX PA3HOTO THIIA.

AtpubyT BO3pacT MOXKeT KaacCu(pUIHPOBATHCS CO-
rJIacHO BO3PACTHOH IpyTIilie, K KOTOPOI MPUHAATEKUT
[10JIb30BaTe b: peOeHOK, MOAPOCTOK, oHoma u T.1. Ce-
MeHHOe MOJIOKEeHNe UMeeT TaKKe 3HaueHU s, KaK sKeHaT/
samyskem (married), B ornomenusx(in a relationship), ne
B oTHomeHusx (single). O6paszoBanue ke MOKeET OBbITH
cpesHUM, TPO(eCcCHOHANbHBIM, BBICIINM, TIOJb30BATEb
MOJKET UMETh HayYHOE 3BaHMe U HAYUHYIO CTEIEeHb.

KosmuecTBO KJIACCOB U, COOTBETCTBEHHO, 3HAUYEHUS
KOHTEKCTHBIX aTPUOYTOB MOTYT BAPbUPOBATHCS B 3aBUCHU-
MOCTH OT THIIAa ¥ BO3MOKHOCTE COIMAJIbHON CeTH, a TakK
JKe OT TUIA MOCTABJIEHHON 3a1a4yn.

B ¢BoI0 ouepesib, K NIPOrHO3UPYOIIUM aTpudyTaM Mo-
YT OTHOCUTBHCSI TaKWe MPU3HAKU, Kak nHMOpManus o
cebe, HHTEPECHI, KOJIMYECTBO APY3€ll, yyacTue B IPyInax,
YHUCJI0 OTIPABAECHHBIX COOOIEHN I 3a ONIPeAETeHHBIN MPO-

MeKYTOK BpeMeHu (1 /1eHb), YncJIo 3asiBOK, BCTYIIJIEHUH B
TPYTITBI 32 OTIpe/Ie/IEHHBII TPOMeXYTOK BpeMen (1 merp)
U T.JL.

O6muit moaxox K KiaaccupuKaluy moJab3oBareseil Ha
CIaMMEPOB M JIETUTUMHBIX TOJb30BaTes el u obydenue
KkJaaccuUKATOPOB MPOXOAUTD 110 CJACAYIONIEMY aJrOPUT-
My.

1. Obyuatomas Bei6opka TrainingSet paz6uBaercs Ha
N KJAcCOB MCKYCCTBEHHO 10 BBIOPAHHBIM JKCIEPTaMU
KOHTEKCTHBIM aTpuOyTaM, XapaKTePHBIM JIJIsi pacCMaTpy-
BaeMOH COIMAJIBHON CeTH.

K={k,..k,}.

K — MHO€eCTBO KOHTEKCTHBIX aTPUOYTOB.

ky...k, — KJ1acchl KOHTEKCTHBIX aTpUOYTOB 110JIb30BaTE-
Jieil coIMaJIbHOM CeTH.

Kaxapiit kjaacc KOHTEKCTHBIX aTpubyToB ki Tak ke
pas6uBaeTcst Ha M MOAKJIACCOB aTPUOYTOB, BHIOPAHHBIX
AKCIIEPTOM JIJISI OIIPe/ieJIeHHOM COIIMaJIbHOM CeTH.

K= {a1..4am .

af...dy —
TOB.

2. Ilo KoJMYeCTBY MOAKIACCOB M, Ha KOTOPbIe pa3Ou-
ThI KOHTEKCTHbIE aTPUOYTHI, CTPOUTCS THIIEPKYO — MHOTO-
MEpPHBII MAaCCHUB JaHHDIX.

Takum o6pasom, Bei6opka npodueii TrainingSet pas-
6uBaeTcsa Ha M IIOIMHOXKECTB.

m

M:Hai.
i=1

3. s xaxaoro u3 chopMUPOBAHHBIX TOJAMHOKECTB
MHOkecTBa M oGyuarouieii Boibopku TS cTpoutcs u 06-
ydaeTcsd CBOU KjaccuduUKaTop ci, ero apdeKTUBHOCTD
nposepsietcss Ha TecToBOU BbiGopke TestSet ¢ momo-
MbI0 PACCMOTPEHHBIX claM-MeTpuk. Kmaccudurarop
obydyaeTcs TOJBKO Ha IPOTHO3MPYIOMMUX aTpubyrax,
KOHTEKCTHbIe aTpUOYThl B JAHHOM CJlydae yxkKe He yuu-
TBIBAIOTCS.

IMocaenywomas kaaccuduKkaius HOBbIX pobueii Oy-
JIET TIPOXOANTH CIEAYIONUM 06Pa3OM.

1. CorslacHo KOHTEKCTHON nHMOPManuu B npodue
p mosb30BaTessl U BbIOMpaeTcsl OAWH U3 KJiaccuduka-
TOPOB C;j.

2. [list HenocpeAcTBeHHON Kaaccudurkanuu OyyT uc-
[0JIb30BATHCSI TOJIBKO IPOTHO3UPYIOI[UE ATPUOY THI.

3. Ilpoduny, oTHeCeHHBIE K KJIACCY CIIaAMMePOB, MOLYT
TaK K€ NHCIEKTHPOBATHCS MOJIEPATOPAMU.

Taxum 06pasom, 1esrecoobpasHoil ABIAETCS KAaCCH-
(ukanus ¢ MOMOMIBIO HECKOJBKUX KJIaCCU(DUKATOPOB.
Basosble kiaccubuKaTOpbl MOTYT BbIOUPATHCSI B 3aBH-
CUMOCTH OT THUIIA COIMAJBHONI CETU, BOBMOKHOCTIM U
CepBHCAM, IPEJOCTABISIEMbIM ITOJb30BATE M.

Ucnosib3oBanue KOMOMHAIMU KJIacCUDUKATOPOB
MI03BOJISIET TOBBICUTH TOYHOCTH KJIAacCHPUKAINKM HPHU
pellleHny TMPAKTUYECKUX 3ajad. TeopeTuyeckue M 9M-
MUPUYECKHUE Pe3yabTaThl MOKa3bIBAIOT, YTO PE3yJbTaT
koMOuHaIuu KiaccuburaTtopoB Hanbosee abderTuBeEH,
Korza kaaccuduKaTopbl ABJIAIOTCS He3aBucUMbIMU. [ls
HOCTPOEHUsT HE3aBUCUMBIX KJIacCubUKATOPOB HauboJee
3 GEKTUBHBIM METOAOM SIBJIsIeTCSI 00yUeHe OTAEIbHBIX
YJIEHOB HA PA3JIMYAIONIUXCS TTOAMHOKECTBAX TPU3HAKOB:

IIOJIKJIaCChl KJIaCCOB KOHTEKCTHDBIX anI/I6y-



nocrtpoeHue Habopa KiaaccuGuKaTopoB Ha OCHOBE JEKOM-
MO3UIUU UCXOAHOr0 HabGopa NPU3HAKOB, OIUCHIBAIOIINX
O6"beKTbI JAaHHbIX, B 6OJI])H_II/IHCTBG CJIy4dyaeB MMeEET IIpe-
NMYIEeCTBA.

6. Pa3zpaGoTka apXUTEKTYPbI CUCTEMBI JIETEKTUPOBAHUST
HEJIETUTHUMHBIX N0JIb30BaTeJeil

[lna npoBemenus kigaccupuKauu MOJb30BaTesei
Pa3JIMYHBIX COIMMAJbHBIX CETel Ha JerUTUMHBIX U He-
JErUTUMHBIX Obljia paspaboTaHa apXHTEKTypa CHUCTE-
MBI, TIpeAcTaBJeHHas Ha puc. 1, cocrosias U3 CJoes,
Ka’KJbIii M3 KOTOPBIX BBIMOJHSIET COOTBETCTBYIOILYIO
byHnkmno.

HuskHuM ciioeM SIBJISIIOTCSI HEKOTOPbBIE COIMAJIbHBIE
CeTH, IJs1 KOTOPBIX TpebyeTcsi mpoBecTH Kjaccupuka-
U0, HE3ABUCUMO OT BBINOJIHIEMbIX UMK (DYHKIIUIH, KO-
JIMYEeCTBa TOJAb30BaTeel U T.11. ATpUOYTHI, HEOOXOTUMbIE
JUIST HENOCPEe/CTBEHHON Kiaccudukanuu, ujin uHdop-
Marus, HeoOXoanuMast IS BBIYNCICHUS OMPEIeTCHHBIX
aTpuOyTOB, BBIAESIETCA U3 MHOTOMOJIb30BATENbCKON CH-
ctempl ¢ momotpio AP, noctynHoro A MHOTHUX TIOITy-
JISIPHBIX CONMAJNBHBIX ceTel, Takux Kak Twitter, Facebook,
Vkontakte u T.1.

Main DB

Machine Learning
(Weka)

—

Main DB Driver

HYI0 06paboTKY JaHHBIX U HPUBEAEHUE UX K €AMHOMY
BHLY.

[lpaiisep(Driver) paspabarbiBaeTcs s KOHKPETHON
6a3bl TaHHDBIX, COMEPKUT DYHKIUU MaHUTYIAnu ¢ BJI
caMbiM ObicTpbIM criocobom. IIporpamma 3amnpainbaer
M TOJyYaeT TOJbKO T€ JaHHBIE, KOTOPBIE 3aIPOIICHBI:
TPAHCJAUPYIOTCST yKe oToOpaHHble Aanuble. [st Kax 01
COIMAJIbHON CeTH OoIpejlesIeHHbIH /paliBep B3aumMojeli-
cTByeT ¢ cooTBeTcTBYOMNM API, ocymecTBsis nepenauy,
coxpaHeHue U OOHOBJIEHUE JAHHBIX B COOTBETCTBYIOMIEN
6ase TaHHBIX.

[lanHble U3 BCEX CONMATBHBIX CeTeil, JJs KOTOPBIX
HeoOxonuMa Kjaccudukaius, o6pabaTbiBalOTCs CIeLy-
oM caoeM — Main DB Driver. 9tort cjoii, cocTosnunii
13 HECKOJbKHUX MPOTPaMM, M03B0oJsieT 06paboTaTh mAaH-
Hble, TMOJYYEHHBIE M3 COMUATBHBIX CETei: BBHIYUCIUTH
HEKOTOPbIE aTPUOyThHI, IPUBECTH K BU/LY, HEOOXOUMOMY
JUIsL XpDaHEHUS B IJIaBHOW 0Gase MaHHBIX, U HEIMOCPE.-
CTBEHHO OCYIIECTBUTD MePelady AaHHbBIX B IJIaBHY 0 6a3y
JAHHBIX.

Main Database xpanutr undopmaunuio 0060 Bcex
MOJb30BATENSAX CONMAJBHBIX CeTell, MOJyUYeHHYI0 Ha
HIKHUX YPOBHSIX, TPUBEAEHHYIO K eIMHOMY (opMary,
MO3BOJISIONEMY OCYIIECTBJISATH KJaccUbUKAIMIO, aHa-
JIN3, IUCKPETU3ANUNIO U JIPYTHE 1eCTBUS HaJ JaHHBIMH,
KOTOpble MOTYT OBITH He-
obxoxumbl. Bee arpubyTo
MoJib30BaTeNell  JTOJIKHBI
UMeTh YHCJIOBOH dopmart,
4YTO TI03BOJISET MCHOJIb30-
BaTh Pa3JIMUYHbIe AJTOPUT-
Mbl KJacCUu(pUKAIUN C BbI-
COKOH TOYHOCTBIO, TAaK Kak
CYIIECTBYET JOCTATOYHO
MHOTO CIOCOOOB MaHUITY-
JIUPOBAHUS TEKCTOM, TIPH-
MEHSIEeMbIX CHaMMepaMu:
MCIIOJb30BAHUE PAa3HBIX

SI3BIKOB, MIPU(PTOB, CHUM-
BOJIOB, NPOGEIOB MeXIy

CuMBOJIaMU U T.[O. Takue
MaHUIYJIANNA TIPOU3BO-

Driver 1

2 i

JASATCA C 1EeJIbI0 YMEHbBIINUTD

Driver n
addekTUBHOCTH KJaccu-

Faceb%ok DB

Twitter DB Driver 2

Vkonakte DB

pukanun.
Baxwnoil yacTbio sBig-
ercs 610k ML(Machine le-

Data Access Layer

D

Puc. 1. ApxuTekTypa cucTembl KnaccudukaLum

Jlng 06paboTKM U CcOXpaHEHUs AaHHBIX HEOOXOAMM
Data Access Layer, cocrosmuii u3 6a3 gaHHbIX, pazpabo-
TaHHBIX [JIs KaXKIOH COIUaJbHON ceTu, U HabGopa Mpo-
rpaMM-/IpaiiBepoB, KOTOPbIE TTPOU3BOST HETIOCPECTBEH-

arning) — 6J10K, B KOTOPOM
HpejcTaBJeHbl Pasjiuy-
Hble aJTOPUTMBI MallluH-
HOro 0OydYeHHs, AUCKpe-
TU3AUUU U T.JA., KOTOPbIE
MoryT paboraTb ¢ JIOOBI-
MU JaHHBIMU U3 TJIABHOI
6a3bl TAHHBIX: JIsI OJTHOTO
u Toro e Habopa maH-
HBIX MOTYT MPUMEHSITHCS
pas3JMuyHble AJTOPUTMBI
kjaaccuGuKamnm, MOKHO
OIEHUTHh UX TOYHOCTH H
[MPOAHAJN3UPOBATH Pe3yJabTaThl. B KadecTBe Takoro
6J10Kka MOKHO ucnojib3oBarh Weka (Waikato Environ-
ment for Knowledge Analysis) — csob6oaHoe iporpamMmm-
Hoe obecredeHue /sl aHAJNW3a JaHHBIX, HATTMCAHHOE




Ha Java B yHuBepcurete Yaiixato(Hosas 3enanaus),
pacnpocrpansomeecs o aunensun GNU GPL. Weka
npezgcrasasier cob6oit Habop CpeACTB BU3yaTU3alUU U
aJATOPUTMOB JIJISI aHAJIU3a JAHHBIX U pellleHus 3aaad
MPOrHO3UPOBAHUA, BMeCcTe ¢ TpaduyecKoil moab3oBa-
TEJNbCKOI 060J0YKON /LIS JOCTY A K HUM.

C momompio Takoro MoJXoja JOCTUTAETCS YHUBEP-
CaJIbHOCTD: B TJIaBHOI 6a3e JlaHHbIX XpaHUTCsS UHGBOPMa-
U O TOJIb30BaTeAsAX (aTpubyThI) U3 JIOOOH 13 BO3MOIK-
HBIX COIMAJIbHBIX CeTell, ImpejicTaBleHHas B TaKOM BUJIE,
YTO C HEW MOTYT mo6bIe anropuTMbl ML, Haxoxsmuecs B
COOTBETCTBYIOIIEM GJIOKE.

7. BoiBO/IbI

Il pemenust po6aeMbl cliaMa B COIUAaNbHBIX CETIX
ObITM PacCMOTPEHBI OCHOBHBIC aHTHU-CIIAM CTPATETUM.
Baxnoit yacteio sABIsIeTCS MIAeHTUPUKAIMIS CIIaMMe-
pOB, OCHOBaHHasl, TPEKJ€e BCEro, Ha OCHOBE aHaJM3a
npodueil moab30BaTeNe, CONMMAIBHOTO MMOBEIEHUS, a
TakK ke HEKOTOPBIX BU/IOB KOHTEHTA, CTEHEPUPOBAHHOTO
caMUMM TTOJb30BaTensaMu. HeoOXoaUMON AId Nalb-
Heifimell KjaaccudUKAIUU SIBJASETCS TPeBaApUTEIbHAS
o6paboTka nmpoduieil moab3oBaTeaeil, METOABI KOTOPOI
pPaccMOTPEHBI.

AsropuTmbl KiaccuduKaluu SABISIOTCS Haubolee
BAXKHOI 4aCTHIO CHCTEMBI IeTEKTUPOBAHNS HEJETHTUM-
HBIX [I0JIb30Bareseil. B paboTe paccMOTpeH 1MOX0J, y4u-
THIBAIOMMI KOHTEKCT, TPUCYIHN PAa3JUYHBIM CETSM,
paccMOTpeHbl OCHOBHbBIE KOHTEKCTHBIE U IIPOTHO3UPYIO-
e aTpubyTHI.

IIpencraBaenublil MOAX0 K KJIaCCU(MUKAIUHT T10Jb-
30BaTeJieil yHUBEPCAJICH, TO3BOJISET IIPOBOJANTD KJIaCCH-
dbukanuio moab3oBareseil B COMMATBHBIX CETAX JTI060T0
THTIA.

B crarbe paccMoTpeHa apXUTEKTypa CUCTEMBI HC-
cJeloBaHMs M KiaaccuGuKanum noJab30BaTesel, KOTO-
pas He TOJIBKO NoJIy4aeT UHGOPMAIINIO U3 COIUATbHBIX
cereil MOOOTO TUMA ¢ TOMOIIBIO COOTBETCTBYIONIErO
API, o u obpabarbiBaeT JaHHbIE, IPUBOAUT K €TUHOMY
BU/lY, XPAHUT B €JMHON [IJIsI BCeX COIMAJbHBIX ceTell
6ase maHHbIX B popMare, ¢ KOTOPHIM MOTYT paboTarh
Ja00ble aJrOPUTMbl MAMIMHHOIO OOyueHUs, aHajiu3a
NaHHBIX U T.I., HAXOASIINECS B COOTBETCTBYIOIEM
6J10Ke.

Takum 06pa3om, JOCTUTAETCST YHUBEPCATBHOCTD CH-
CTEMBI: B TJIABHOI 6a3e JaHHBIX XPAHUTCS UHGOPMATIHS
0 noJsib3oBaressax (aTpubyThr) U3z JOON U3 BO3SMOKHbBIX
COIMAJIbHBIX CeTel, IIpeICTaABIeHHAs B TAKOM BU/IE, UTO
K 3TUM JaHHBIM MOTYT HPUMEHATHCS JIOObIE METOMbI,
AJTOPUTMBI.
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