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AnHoramms. [lpu 3amoiHeHMM mnoNed TPOGWIS B PAa3IMYHBIX HMHTEPHET-CEPBUCAX
HOJIb30BATENN 33a4acTyi0 MO OIIMOKE MIM IIpefHAMEPEHHO HE YKa3blBalOT 3HAYCHHS
HEKOTOPBIX JIeMOTrpa)MuecKUX aTpHOYTOB, TAKUX KaK I10J, BO3PAcT, CEMEHHOE MOJIOKEHHE,
YpOBEHb 00pa30BaHUs, PEIUTHO3HBIC U MOJIUTHYECKHE B3I Bmecte ¢ TeM, nHdopMarus
00 arpuOyTax moip30BaTeiell MO3BOJET CYLICCTBEHHO MOBBICUTH 3(P(PEKTUBHOCTh CHCTEM
pPEKOMEHJAIIMM, HWHTEPHET-MApKeTHHIa M JAPYIHX I[PWIOKEHUH, IpeAoaararomumx
HNEePCOHAIN3AINI0  pe3ylbTaToB. B craree mpemmaraercss MeTOJ aBTOMaTHYECKOTO
ompeneneHus JeMorpauueckux aTrpuOyTOB  IOJb30BaTeNell  COLMANBHOIO  CepBHCA
MHKpoOioroB Twitter Mo TekcTaM WX COOOIIEHMIT M APYrod MOCTYMHOW MH(pOpManuH U3
npodwmiieil. MeTox OCHOBaH Ha alrOpUTME MAIIMHHOTO OOYYEHHs, ero OTIMYUTEIbHBIMU
OCOOCHHOCTSIMH SIBJISIFOTCS HOJIHOCTBIO aBTOMATHYECKOE IMOCTPOCHHE HCXOJHOrO Habopa
JAHHBIX JUI O0y4YeHHS M TECTHPOBAHHMS, a TAKKe MOJJIEpIKKa MIUPOKOro Habopa S3BIKOB M
jgeMorpaduueckux aTtprHOyTOB. OKCIEPUMEHTAJbHbIE HCCIIEOBAHHS IOKa3ald BBICOKOE
Ka4yeCTBO PE3yJIbTAaTOB OIPEACNICHHUS M0JIa, BO3pAcTa H CEMEHHOTO MONOKEHHUS MOJIB30BaTENs
JUIst HauOolee MOIYJIAPHBIX A3bIKOB: AHIIMHCKOTrO, PYCCKOTrO, HEMELKOro, (paHIly3ckoro,
UTANBSHCKOTO U UCHaHCKOro. Kpome Toro, Ut aHIIMICKOTO S3bIKa TOAAEPKUBACTCS TaKKe
OIpe/ieNieHne ypOBHs 00pa3oBaHHs, a TaKKe PEIMIMO3HBIX M MONUTHYECKHX B3IJISJI0B
HOJIb30BATENS.

KniwoueBble ciaoBa: nemorpaduyueckie XapaKTEPHCTHKH; JeMorpaduveckue aTrpuOyTH;
COLIMANIbHBIE CETH; MHUKpPOOIOTH; 00paboTKa TEKCTOB Ha ECTECTBEHHOM S3BIKE, aHaJH3
COAEPKMMOT0; KOMIIBIOTEPHAs! IMHIBUCTHKA,; MAIIMHHOE O0YUCHHE.

1. BBepgeHue

B B3 ¢ yBeaMUYCHHWEM KOJHWYECTBA IOJIH30BATEICH HWHTEPHETA, a TaKKe
MOSIBJICHMEM HOBBIX CPEICTB IJIsi oOMeHa WHQopMalueil, KOIMIeCTBO CBOOOIHO

! PaGora BrimosHEHA IpH HHHAHCOBOH MOIEpKKe MuHOGpHAaYKH Poccuiickoii
®deneparuu 1Mo rocyaapctseHHoMy KoHTpakTy oT 10.10.2013 1. Ne 14.514.11.4111
B pamkax OLII «MccaenoBanus u pa3pabOTKH 110 MPHOPUTETHBIM HATIPABICHUSIM
Pa3BUTHS HAyYHO-TEXHOJOTHIecKoro komruiekca Poccuu Ha 2007-2013 roap»
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JIOCTYITHBIX TIEPCOHATBHBIX AaHHBIX (BKIIOYAs TEKCTOBBIC COOOIICHHS) IMOCTOSHHO
pactér. YuutTbiBasg CKIOHHOCTh TIOJb30BAaTElIe WHTEpPHETA K AaHOHUMHOCTH,
aKTyaJIbHBI METOAbl YAaCTHYHOW HICHTU(PHUKAIMA aBTOPOB COOOIIEHUH TIO
3HAYCHWSIM WX AeMorpadudeckux aTpuOyToB. B wacTHOCTH, B cCHCTEMax MHTEPHET-
MapKeTHHTa W PEKOMEHOAIHMH OCO0YyI0 Ba)XKHOCTh IIPEJCTABISICT OTIpEACICHUE
JeMorpadUeCKuX aTpruOyTOB MOJIB30BATEIIS ISl TAPTETUPOBAHHOTO MPOABHKCHUS
TOBApOB W YCAYr B TpYIIax TMOJb30BaTeNeil ¢ OJMHAKOBBHIMU 3HAYCHUSIMHU
aTtpuOyToB. IlOMHMO HHTEPHET-CEPBHCOB, TaKHUE COLMO-ICMOTpapUUCCKHEC
XapaKTePUCTUKU HAXOAAT NPUMEHEHHE B Pa3IMYHBIX JUCIUILTMHAX: COILUOJIOTHS,
TICUXOJIOTHsI, KPUMUHOJIOT U, DKOHOMUKA, yIPaBJIeHHUE MEPCOHATIOM U JIp.
Jemorpaduueckue aTpuOyThl MOXKHO YCIIOBHO Pa3/IeIUTh HA KaTeropuaibHbIC (TI0J,
HAIIMOHAJIBHOCTb, Paca, CEMEIHOE MOJIOKEHHE, YPOBEHb 00pa3oBaHus, mpodeccus,
TPYAOYCTPOCHHOCTh, PCIUTUO3HBIC U TOJUTHYECKUC B3MJIAIbI) U YHUCICHHBIC
(BO3pacT, ypOBEHb IOXOIOB). YCIOBHOCTH pa3/CiCHHS CBA3aHA C TEM, 9YTO
3HAYCHHUSI YUCICHHOTO aTpulOyTa MOXXKHO OTOOpasuTh B HAaOOp KaTeropuié u B
JAIBHEHIIIeM paccMaTpUBaTh 3TOT aTPHOYT KaK KaTeropualbHBIA. B wacTHOCTH,
3HAYCHHSI BO3PAcTa MOXKHO pa3felMTh HAa HECKOJIHKO BO3PACTHBIX KAaTETOPHH, UTO
4acTo MpPUMEHseTCs Ha TmpakTuke. HabGop aTpmOyTOB OIHOTO MOJB30BATEIS
COCTABIISIET €TO COLMO-AeMOTpa(puIecKuid PO PIITH.

B cratee mpemiuokeH METOJ OIpeneNieHus JIeMOorpadUuecKuX aTpHOyTOB
moie3oBaresieii cerm  Twitter mo TekctaM WX COOOLIEHMM, 00JIagaroImmii
CIIEIYIOIIMMH TPEUMYIIICCTBAMH:

1. mwmpoxuii HaOop momAep)KMBAaEeMbIX aTPUOYTOB: IOJ, BO3pacT, ceMelHoe
MOJIO)KEHHE, YpPOBEHb OOpa30BaHMs, PEJIUTHO3HBIE W IOJUTHYECKHE
B3TJISLIIBL

2. TOJHOCTPIO aBTOMATHYECKHMN MeToa cbopa © pa3sMETKH KOPITYCOB
CcOOOIIeHNH ToNIb30BaTeNe HMHTEpHETa IS BCEX MOJAEP>KUBACMBbIX
aTpuOyTOB;

3. Tmojmep>KuBacMbIC S3BIKU: PYCCKHUW, aHTIUHCKWNA, MCIAHCKHUHA, HEMEIKUH,
(paHIy3CKUiA, HTANbSHCKUH;

4. BBICOKOE Ka4eCTBO PE3yIbTATOB.

JanmpHeiimee W3I0KEHHE CTPOUTCS CIEAYIOIIMM oOpa3zoM. Pasmen 2 comepxut
0030p smTeparypbl. Paszmen 3 mocBAmMEH AeTanmsM TPEIOKEHHOTO MeTona. B
pasnene 4 OMUCHIBAIOTCS MOYYECHHBIE SKCTIEPUMEHTAILHBIE PE3YIIbTATHI.

2. O630p NuTepatypbl

3amada oOmpemeNieHHs CKPBITHIX JeMOTpaguyecKuxX aTpuOyTOB IOJb30BaTeeit
MHTEpHEeTa 110 TEKCTaM MX COOOLIeHHH CBOAMTCA K KIIACCHYECKOW 3ajaue
COLIMOJIMHTBUCTUKH:  OINPEAEIEHUIO  XapaKTepHBIX  OCOOEHHOCTEH  sI3bIKa
HpeJCTaBUTENCH pPAa3IMYHBIX COLMANbHBIX TIPYMI, MO3BOJIIOUIMX NPOU3BOAUTH
YaCTHYHYIO WACHTH(QUKALWIO YeJOBEKa MO INPHHA/UIC)KHOCTH K 3THM TIpyIIam
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(aBTOpOBEemUeCKas OKcmepTH3a). BMecTe ¢ TeM, CYmECTBYeT pAA OTIHYNI
paccMaTpuBaeMoOil 3a/1a4M, CBSI3aHHBIX C AIEKTPOHHON COOOIIEHUH MOJIh30BaTEIICH:

e OrpaHHWYCHHAs JJIMHA - BCJICACTBHE OTPAaHWYCHHS Ha JJIMHY COOOIICHHIMA
W/WIIA CTPEMJICHUS TIOJIb30BaTeNIeii CAKOHOMHTE BpeMsl JJIIMHA COOOIIeHU
PEIKO MPEBBIIIaeT HECKOIBKUX COTEH CHMBOJIOB;

e HehOpMaNBHBIH CTHJIBP - B  COOOIIEHWAX YacTO  BCTPEUYAIOTCS
HeCTaHIapTHBIE abOpeBHATYpBl, CIIPHT, HEOJIOTH3MBI, IIOJIb30BATEIIH
CO3HATENBHO NpPEHeOperarT KIacCHYECKUMH HOpMaMmu opdorpaduu u
MYHKTYaluy, YTO MOXXHO PacleHUBAaTh KaK CJIEJCTBHE OOLIeH TEHACHINU
HepeHoca MOBCEAHEBHOTO HEPOPMAILHOTO OOILEHNUS B COLMATIBHYIO CETh;

®  UCIIOJB30BaHME CHEUU(PUYECKUX JIMHIBHUCTHYECKUX KOHCTPYKIMH -
MOJb30BATENH AKTUBHO HCIONB3YIOT CIEIHATIbHBIE CHHTAKCHYECKHE
KOHCTPYKUMH il OBICTpOH  Kareropusauuu cooOlieHud  (Term),
J00aBJICHUS CCBUIOK Ha APYIHX IOJIb30BaTeNel, ONMUCAHUSA COOCTBEHHBIX
SMOIUH (3MOTUKOHBI) U T.1I.;

®  HECTaOWJILHOCTh KayecTBa IOJH30BATEIBCKOIO KOHTEHTa (0OJjbIIOe
KOJIMYECTBO CIIaMa U JIOKHBIX aKKayHTOB I0JIb30BaTElCH) 00yCIaBIrBaeT
HeO6XOI[I/IMOCTI) B ME€TOodax @HﬂpraHI/IH SaIlIyMJ'IeHHI)IX JAaHHBIX.

B cBa3u ¢ MCPCUUCIICHHBIMU OCOOCHHOCTIMU H BCJICACTBHC OFleHH‘-ICHHOfI
NPUMEHUMOCTH KJIACCHYECKMX METOAOB AaTPUOYyIMH TEKCTa K 3JIEKTPOHHBIM
COOOIIEHMSAM TIONIB30BATENC WHTEPHETa, B IIOCIEIHEE MAECATHIETHE OBLIO
NPEIOKEHO MHOXECTBO  METOJOB, CIECIMATM3HPOBAHHBIX [UII  CEPBHCOB
MTHOBEHHBIX COOOIIEHMH, 3JIEKTPOHHOM MOYTHI, (POPYMOB, OJIOTOB, COIMANBHBIX
ceTeil M ApYruX UCTOYHUKOB TEKCTOBBIX COOOIIEHHH MOJIb30BaTENel. DTH METOBI,
B OCHOBHOM, OCHOBAaHblI Ha TIMPUMEHCHUHU METOJOB MAIIMHHOTO O6yquI/I$I C
YUUTENEM C 1eNblo KilacCu(UKalMU IO0Jb30BaTeNel 10 JIMHIBUCTUYECKHUM U
JpYIMM IpU3HAKaM B IIPEIONPEENEHHbIE KIACChl, COOTBETCTBYIOIIUE PA3IUUHBIM
3HAYeHHUSAM H3y4daeMbIX aTpuOyToB. COOOIIEHHS TMOJIB30BATENs PAcCMATPHBAIOTCS
KakK Ha6op CHUMBOJIBHBIX CTPOK, H3 KOTOPBIX HU3BJIICKAIOTCA TIPU3HAKH, a JId
pasMeTkn o0OydJaromiei BBHIOOPKHM MPUMEHSIOTCS JIOTOJHUTENbHBIE HCTOUYHUKH
JIAHHBIX O TIOJIb30BATEIIE.

2.1 3adaya onpedeneHusi 2eHOepPHOU nNpuHadnexHocmu

HanGonee mnpocThM C€mocoOOM OmpeneseHHs IoJa II0JIb30BaTeNsi HEKOTOPOro
WHTtepHeT-pecypca SIBISISTCS  ONpeNelieHHe I10Jia  IOJIb30BaTessl [0 HMEHH,
YKa3aHHOMY B €ro mpodmie. ITOT MOIX0 UCIONIB3yeTCs, HalpuMmep, B padote [1].
HC}IOCTaTKI/I noaxoaga O4YCBHAHBI. BMECCTO HeﬁCTBHTeJ’IBHBIX WMCH I10JIb30BaTCIIN
MOT'YT YKa3bIBaThb IICEBJAOHUMBI, TAKXE CYHICCTBYCT pPAd UMCH, YHUBCPCAJIbHBIX JIJIA
000uX T10JIOB.
B coBpeMeHHBIX HCCIEIOBaHMAX, IOCBSIICHHBIX 3ajiade OMpe/eNieHHus IoJa,
AKTUBHO HMCIIOJIB3YIOTCA METOJbI MAalllTMHHOTO OGy‘IeHI/IH. C Touku 3pE€HNA METOI0B
MAaIIMHHOTO 00y4YeHHs 3a/1ady OINpeJECHUs 10Jla HHTEPHET-I10b30BaTeNs MOXKHO
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paccMaTpuBaTh Kak 3ajady OWHApHOW KiaccCH(HKAIMK, TIe MPU3HAKH OOBEKTOB
BBEIOMPAIOTCS U3 pa3MeIIaeMOi IMoIb30BaTeIIMU HHPOPMAITUH.

B uccnenoBannu [2] mis reHAepHON KiaccuUKAIMK TOIh30BaTeNIel COMMATBLHOM
cetn Facebook momMmMo croBapeil HMeH HCIIONB30BANCH IPU3HAKH, SBISIONIHCCS
3HaYeHWsIMH  Tojed  «interested in» wm  «relationship status»  mpodueit
MIOJIH30BATENEH, TakKe YUHTHIBAJIOCH TEHAEPHOE pacIlpeiesicHne Apy3el KaKIoro
TIOJIb30BATEIIS.

Bo MHOTHX HCCIeNOBaHHUSAX HCHOIB3YIOTCS TPH3HAKH, SBIAONMecs N-TpaMMaMu
CHMBOJIOB M CIIOB CcOOOIICHHWI Tmojb3oBaTteneid. Tak, wccnemoBanus [3], [4]
UCHOJNB3YIOT N-rpaMMbl CHUMBOJIOB JJUHBI OT 1 10 5, U3BIEKacMble U3 TEKCTOB
COOOImeHnH, UIA ONpeAeiCHNs MOJa ION30BaTeIe CONMANBbHOW ceTH Twitter.
Cnenyer OTMETUTh, YTO TPH KCIOJNH30BaHMU N-TpaMM B KadeCTBE IMPH3HAKOB
HEOOXOIUMO OCYILECTBIIAATH BBIOOP HAWOOJIeE PENMpPE3eHTATUBHBIX N-rpaMM BO
n30eKaHUE MOJYYCHUS MPOCTPAHCTBA MPU3HAKOB OIPOMHOU pa3MepHOCTH. Bribop
HanboJice PENpe3CHTATHBHBIX N-IpaMM IO3BOJSICT HE TOJBKO COKPATHTh BpPEMs
paboTHI aJropuTMa, HO U YIIyUIIUTh €ro NPOU3BOIUTEIBHOCTS [4].

B [5] uccnemyercs yaydilieHHE KadyecTBa KiacCH(DUKAIIMHM II0JIb30BATENCH CETH
Twitter npu nobaBneHUM K Tnpu3HakaM — N-rpaMMaMm CHMBOJIOB U CJIOB,
M3BIIEKAEMBIM U3 TEKCTOB COOOIEHUH TMOJb30BaTesel, N-rpaMM, U3BIEeKaeMbIX U3
MeTamaHHbIX (moned «Screen namey», «Full namey, «Description» mpodus
nmonp3oBatenst). B [6] mia kimaccmukamuu moip3oBatenelt cetu Facebook Ha
OCHOBE TEKCTOB HMX CTAaTyCOB B KadeCTBE MPU3HAKOB B IOMOJHEHHE K N-TpaMMmaM
CJIOB HCIIOJIb30BAIACH TEMBI, H3BICKACMBIC M3 TEKCTOB CTATyCOB MpPH ITOMOIIA
TEMAaTHIECKOTO MOJICIHPOBAHUS.

Taxske MOXKHO BBIJICITUTH TPYIITY CTPYKTYPHBIX ITPU3HAKOB!

1. mnpu3HaKM Ha OCHOBE CHMBOJIOB (0OIIee KOJIUYECTBO CHMBOJIOB, oOriee
KOJINYeCTBO OYKB, oOIlee KOIMIECTBO OYKB B BEPXHEM pETHUCTpE, oOIIee
KOJIMYECTBO MU}P, 00IIee KOTMISCTBO MPOOEIIOB U T.11.);

2. TpHU3HAKU HA OCHOBE CJIOB (00Iee KOJMYECTBO CIIOB, CPEIHSIS JJTMHA CIIOBA
B CHMBOJIax, 00Ilee KOJUYECTBO PAa3IMYHBIX CJOB, OOIIee KOJIUYECTBO
KOPOTKHX CJIOB — CJIOB, JUIMHA KOTOPBIX MEHBIE TpPEX CHUMBOJIOB,
KOJIMYECTBO CJIOB, JUIMHA KOTOPBIX IPEBOCXO/IHT IIECTh CUMBOJIOB, H T.1I.);

3. mpH3HaKM Ha OCHOBE NpeaoKeHHi (oOliee KOJMYECTBO pPa3IMYHbIX
CHMBOJIOB TIPETIMHAHUS);

4. Tpu3HAKM HA OCHOBE BCEro TekcTa (00Iiee KOJIMYECTBO IPEJIOKECHUH,
oblee KOJIMYECTBO ab3aleB, CpelHee YHCIIO TpeUIoKeHWH B ad3arle,
CpejiHee YHCIIO CIIOB B ab3alle, CpeiHee YHCIIO CIIOB B MIPEAJIONKEHUH U T.JL.).

B wuccnenoBanuu [7] cTpyKTypHble NUpH3HAKM 1—3 OBUIM HCIIOIB30BaHbI IS
KinaccuuKanuy Mojib3oBareleld cepBuca Youtube. B wucciaemoBaHuu  [8]
CTPYKTYpHBIE TPU3HAKH |—4 HCMIONB30BANUCH I TEHAEPHOW KiIacCU(UKAINH
aBTOPOB HOBOCTHBIX CTaTed W DJJIEKTPOHHBIX THceM. Taxke, Hapsay co
CTPYKTYPHBIMH TpH3HaKaMH, B [8] HCIOIB30BATINCh U COIHOJMHTBHCTHYECKHE
npm3Hakd. B wmccnemoBanmax [9] um [10] mnms rempgepHod  kiaccuukanuu
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MOJIB30BATENICH CONMANBHBIX CeTed Hapsay ¢ mnpmsHakamu — N-rpammamu
KCIIOJIb30BAJINCH COIMOJIMHTBUCTUYECKHE TIPU3HAKU. B [11]
COLIMOJIMHTBUCTUIECKIE MIPU3HAKA HCIIOJIB30BANINCH TUTs TeHIepHON
KJaccu(pUKaIi aBTOPOB OJIOTOB.

B nccnenoBanmsx [12], [13] mia reanepHON Kiaccu(pUKAINK MOIB30BATENEH CeTH
Twitter MCTIONBF30BAINCH IPU3HAKH, MTOJTydaeMbIe Ha OCHOBE MEPBHIX k CIIOB, cTEMM,
XEIITETOB, AUTPaMM H TPUTPAMM, BCTPEUAIONIIXCS B TEKCTaX MOJIb30BaTeNei 000mx
kimaccoB. B [12] Tarkke WcciemoBanach BIUSHUC HCIIOJIB30BAHHS ITOJII WMEHHU
MOJIb30BATENII HAa KAYeCTBO PAOOTHI alnroputMa, B [13] — BiHsSHUE OKPECTHOCTH
MOJIb30BATEJIS B COIUAILHOM Tpade.

2.2 3adaya onpedesieHusi eo3pacma

CymecTByeT TpH OCHOBHBIX IIOJX0/1a K MTOCTAHOBKE 3a/1a4d OIPEICICHUS BO3PaCTa.
IIpu mepBoM moaxome CTaBHUTCS 3afada OINMpeIeNiCHHS BO3pacTa KaK HelpephIBHON
MEPEMEHHOM.

IIpn BTOpOM mmOIXOAE CTABUTCSA 3ajada OMpEICICHHUS BO3PACTHOW KaTETOPHUH.
Hanpumep, MOXXHO TOCTaBUTH 3a7ady OIpPEIOCNICHUs OJHOW W3 CICTyFOIINX
kareropuii: mo 20 set, ot 20 1o 40 ner, 40 et u Gonpe.

Taroke CymecTByeT psa 3agad, Ui KOTOPHIX BakeH HE CTOJBKO BO3PacT
TIOJI30BATEIS, CKOJIBKO JKU3HEHHBIH 3Tall, Ha KOTOPOM OH Haxoautcs. [Ipumepamu
JKU3HCHHBIX STAallOB MOTYT SIBJITHCSA CICIYIOIINE: YYAIIUHCS MIKOJBI, CTYICHT
YHHUBEPCHUTETA, IEHCHOHED.

Jus perieHus 3amadd OMpeleNieHHS BO3pacTa IIHPOKO HCHONB3YIOTCS METOJBI
MammHHOTO 00yueHns. Tak, HampuMep, B uccienoBanmu [14] 3agada onpeneneHus
BO3pacTa OBLIa NOCTaBIEHA Kak 3ajgada Kiaccupuxanuu ¢ aByms kiaccamu: 40-,
40+; B uccnenoBanum [9] — Kak 3aaa4ya KiaccuUKauu ¢ AByMs kiaccamu: 30-,
30+; B uccnenoBanusix [15], [16] — kak 3amaya kiaccuukaiy ¢ Tpemsl KiiaccaMu:
13-17, 23-27, 33-42; B uccienosanuu [17] — kak perpeccuoHHast 3agaya. B [18]
pEerpeccCHOHHbIE OIICHKHM BO3pacTa HCIOJB3YIOTCS Ul  KJIACCUQHKALMH  T10
BO3PACTHBIM KateropusM. B mccnenoBanun [19] mpoBoguTcs CpaBHEHHE MEXIY
TpeMs TEePEYHCICHHBIMU BBIIIE IMOIXOJAaMHU IS 3a/ladyd ONpENeIeHUs BO3pacTa
[OJIb30BaTElIEN colMalbHON cetu Twitter.

HccrnenoBanmst 1O OMpeIeNeHUIO BO3pacTa IPOBOIIIINCH IS PasHOOOPa3HBIX
TUNIOB JaHHBIX: OnoroB ([15], [16]), 3ammceii TemedoHHBIX paroBopoB ([14]),
JMaHHBIX commanbHbIXx cetei ([9], [19], [20]). IIpusHaku, WCHONB3yeMBble LIS
pelleHusl 3aayu ONpEJeNIeHUs] BO3pacTa, MOXKHO pa3leliuTh Ha JBE OCHOBHBIE
TPYIIIIBL:

1. N'FpaMMLI CJIOB U CMMBOJIOB, ITOJTY4acMbI€ U3 TEKCTOB COO6III€HPII>1 5
2. CTHIUCTUYECKHE IIPpU3HAKU (TaKI/Ie, KakK 4aCTu p€4u, CJICHI', CPDCAHAA JTJIMHA
MPEAJIOKCHUA, MYHKTYyalus1, aKpOHUMbI, SMOTUKOHBI 1 T.,Zl.).

Taxxe HCHOJIB3YIOTCA TIPU3HAKH, CHCHI/I(I)I/I‘-ICCKI/IG JJIT HUCTOYHUKA aHHBIX.
Hampumep, B pabote [21] mis onpeneneHusi Bo3pacTta MOIb30BaTeNel T1aTGopMbl
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LiveJournal wcrmonp30BaMCh TakhWe TPHU3HAKH, KaK KOJMYECTBO JApy3ei
MIOJI30BATEINS, KOJMYECTBO ITOCTOB, OTOOpa)KaeMBIX HAa CTPAHHUIE IOJB30BATEI,
o0I11ee KOJIMIECTBO MOCTOB ITOJIB30BATENS, CPEIHEE YHCIO KOMMEHTApHEB K TOCTY
TIOJIb30BATEIIS.

2.3 OnpedeneHue dpyaux ampubymoe

B [22] omnwmceiBaeTcs ompeaencHUE MOJIUTHYECKONW OPUEHTALIMM U STHUYECKOU
TPUHAIJIC)KHOCTH TIONIb30BaTeliel cetn Twitter ¢ HMCHONMB30BaHWEM TIPU3HAKOB,
W3BJICKACMBIX W3 TPOQWIS TONB30BaTeNs ([IMHA WMEHH, KOJIWYeCTBO OYKB B
WMEHH, KONWYECTBO IM(p B MMEHH U T. 1.), OCOOCHHOCTEH ToBeneHus (oOimee
KOJIMYECTBO COOOIIEHUH, CpelHee YHCIO COOOIMIEeHHH B NIeHb, CpeaHee BpeMs
MEXIy COOOIIEHHAMH W T. XI.), TEKCTOBOTO COAEPKUMOIO COOOICHHH (HamndIme
CJIOB, XapaKTEePHBIX JJIS KJIACCOB, MEXy KOTOPHIMHU MPOBOAUTCS KIacCUDUKAIIS),
OKPYXEHHsI TIOJIb30BaTETISI.

B [23] npoBoautcsi cpaBHEHHE ABYX MHOAXOAOB K ONPEICIECHUIO IMOJIUTUYECKOU
OpHeHTalH IoJib3oBaTenel cetn Twitter. [IepBbIii U3 pacCMOTPEHHBIX MOIXOJ0B
OCHOBBIBAJICS Ha KJIacCU(UKAIMKM TIOIb30BaTE/Icli MpH IOMOIIM aJIropHUTMa
MAalIuHHOI'O 06y‘IeHI/IH ((MCTOZ[ OIIOPHBIX BEKTOPOB», UCIOJB30BABUICTO NPU3HAKH,
M3BIIEKa€MbIE M3 TEKCTOB COOOIICHUI MOJL30BaTENEH; BTOPOH MOIXO0]] HCTIONIb30BAal
aJIrOPUTM OOHAPYKEHUS COOOIIECTB.

B [24] nmns perueHus 3amavyd  ONMPEICIICHHS Teorpaguyeckoro  MOJOXKEHHUS
MOJIb30BATEISI CONMANBHON ceTH Twitter MPUMEHSIOTCS METOIbl TEMATUYECKOIO
MoenupoBanus. B [25] omuceiBaeTcs cucTeMa, ompeaessomas reorpadguyeckoe
MOJIOXKCHUE TMOJIb30BATENs CeTH Twitter Ha OCHOBE paclpeeNiCHHsl CJIOB IO
reorpadUUecKuM JIOKAIIHIM.

2.4 BbigeoObI

IIpoBenen 0030p HayyHOTO HAIPABICHMSA, CBSI3aHHOTO C MPOOIEMAaTHKON 3a1adH,
paccmaTtpuBaeMoil B paMkax aaHHoi HHP. PaccMOTpeHs! CylECTBYIOIUE OAXO0/bI
K pEIIeHUI0 3a7aud OMpelesieHus] TaKUX COIMO-JeMorpaduueckux arpuOyToB
noJyib3oBaresnel MHTepHeT-pecypcoB, Kak T€HIEpHas MPUHAJIEKHOCTb, BO3PacT,
MOJIMTHYECKAs OPHEHTALMs], STHUYECKas NPHHAIICKHOCTh W Teorpaduyeckoe
HOJIOXKEHHUE.

3ajaya ompeieNeHus] COUMO-AeMOorpaguyeckux arpuOyTOB YCIEUIHO pelaercs
METOJIJaMH MamIMHHOTO oO0ydeHus. Ilpm sToM Hamboiee 4YacTo HCIOIb3YIOTCS
NPU3HAKH, W3BJIEKaeMble M3 TEKCTOB COOOLIEHMH monb3oBateneid MHrepHer-
pecypcoB, T. K. 3TOT TUI NPU3HAKOB SIBISETCS YHUBEPCAIbHBIM MPAKTUYECKU IS
moboro pecypca. JlobaBnenne cnenuduaeckux Ui pecypca MpU3HaKoB MO3BOJISET
YIYYIIUTh Ka4ECTBO OIPEAEIEeHHs aTpHOYTOB.

PaccMoTpeHHBIE TEKCTOBbIE NPU3HAKM MOMHO pasfeluTb Ha JBE OCHOBHBIE
rpynnel.  [IpusHaky nepBOH TIpyNmbl SIBISIOTCS HE3aBUCHUMBIMH OT  SI3bIKa
cooOmeHnit. B aTy rpymmy BXoaAT CTpyKTypHBbIE IPU3HAKU U N-IpaMMbl CHMBOJIOB
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n cnoB. llpu3Haku BTOpOW Tpymmbl B OOMIEM ciydae 3aBUCAT OT SI3BIKA. OTO
pa3NUYHbIe COLMOJIMHTBUCTHYECKHE Npu3Haku. Jlrobas cucrema, MCIONB3YIOIIas
JUIA  OTIPENICIICHUSI COIHO-AeMOrpauIeckux aTpuOyTOB 3aBUCSIINE OT S3BIKA
MIPHU3HAKH, TaKXKe SBIACTCS 3aBHUCSIICH OT SI3BIKA.

HemocTaTku cymecTBYONIX TOIXO/IOB:

1. orpaHu4eHHBIH HAOOp MOJJEP)KUBAEMBIX aTPHOYTOB MOIB30BaTeNs (OOIBIIMHCTBO
METOJIOB OTPaHWIMBAETCS OIpeieTIeHIEM 0JIa M BO3pacTa);

2. OTCYTCTBHE WM HEZOCTaTOYHAS (YHKIMOHAIEHOCTH aBTOMaTHUCCKUX CPEACTB LIS
cOopa KOpIycOB COOOIIEHHMI MONB30BaTeNel MHTEpHETA M pa3sMETKH HX C
MOMOIIBIO  COLHO-ZeMOrpadHueckux aTpuOyTOB MoOJb30BaTenell  (COOOIEeHUs
cobuparoTcsi ¥ pa3MedaroTcs, B OCHOBHOM, BPYYHYIO, YTO HAaKJIaabIBaeT
OTpaHMYEHHUS Ha pa3Mep KOpIIyca U JJOCTOBEPHOCTh Pa3METKH);

3. OTCyTCTBHE WM HEIOCTaTOYHas (YHKIMOHAJIBHOCTh METONOB (HIbTpanun
3allyMJIICHHBIX ~ HEJOCTOBEPHBIX IAaHHEIX (CIHamMa ¥ JIOKHBIX  aKKayHTOB
HOJIb30BaTENeH);

4. HeIOoCTaTOYHOE  WCIIOJB30BaHME  COLMOJMHIBHCTHYECKHX  METOJIOB  JUIA
OIIPENENICHUs] TMPU3HAKOB, CIENU(PUIECKHX I OTAEIbHBIX aTpuOyTOB M HX
3HAYCHHH;

5. HemocTaTo4HOE OOOCHOBaHHE BHIOOPA HCIOIB3YEMBIX METONOB MAIIMHHOTO
o0y4deHus (M3BJICUCHHE MPU3HAKOB, OTOOP BBHICOKOMH(OPMATHBHBIX IPHU3HAKOB,
oOyueHne, Knaccuukanus), YTO HaKJIagbIBA€T OrPAaHWYEHHE Ha KadyecTBO
pe3yabTaToB;

6. OTCyTCTBME  METOMOB,  IO3BOJLSIIOIIMX  OCYHIECTBISITH  MOJEIHPOBaHHE
MOJTB30BATENBECKUX aTPUOYTOB HE IO OTACNIBHOCTH, a B 3aBHCHMOCTH OT JIPYTHX
aTpuOYTOB, YTO HAKJIAbIBAET OTPAHUYCHUE Ha KAUeCTBO PE3yJIbTAaTOB;

7. HEMHOTOYHCIICHHBIE OTKPBITBIE IPOrpaMMHBIE pealu3aldid U BeO-CEepBHUCHI
OTpaHWYCHBI MO (QYHKIMOHATY (OMpEnNenstoTcs TONBKO IION W/WIM  BO3PacT
MONB30BaTeNs), a Takke B CHIy HEJOCTaTOYHOTO KadecTBa peann3anui
HETIPUTOJHBI I HHTETPHPOBAHUS C IPOMBIIIICHHBIMY TPHIIOKEHUSIMHA;

8. OTCyTCTBHE OTKPBITBIX HPOTPAMMHBIX pealn3aluii /Wi BeO-CepBUCOB IS
PYCCKOTO SI3BIKA.

3. MeTtoa

AbcomoTHOE GOJBIIMHCTBO COBPEMEHHBIX METOIOB OTIpe/ieIeHUs
JaeMorpaduyeckix aTpuOyTOB MOJIb30BaTeNie OCHOBAHBI Ha NMPUMEHEHHH METOIIOB
MalIMHHOTO OOYyYeHHs C yYHTEJEeM C LEeNbI0 KiIacCH()UKALUK TOJIb30BaTeNel 110
JUHTBUCTHYECKUM W JpPYrMM TIpM3HAakaM B TIPEJONpEAeiIEHHbIE  KIacChl,
COOTBETCTBYIOIIME DA3IMYHBIM 3HAYEHUSIM H3ydaeMbIx arpuOyToB. CooOmeHus
MOJIb30BATEINs PACCMATPUBAIOTCSI Kak HAOOp CHMBOJBHBIX CTPOK, W3 KOTOPBIX
W3BJICKAIOTCS NPU3HAKM, a I pasMETKH INPUMEHSIOTCS  JIOTIOJIHUTEIIbHbIE
HCTOYHHUKH AJAHHBIX O IIOJIb30BAaTCIIC, HpI/I‘-IéM B OOJIBIIMHCTBE CJIydacB pasMETKa
MIPOU3BOJUTCS BPYUHYIO.

PaSpa60TaHHLIﬁ METO 06nanaeT CJICAYIOIUMU MTPEUMYIIIECTBAMMU:

L4 ABTOMATUYCCKOEC MOCTPOCHUE UCXOTHOT'O Ha60pa JAaHHBIX
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®  M3BICYCHHC OOJBIIONO KOJHYECTBA IPHU3HAKOB pa3JIMYHBIX THIIOB H3
TEKCTOB COOOIIEHUI noyIb30BaTenell Twitter;

e  pacimdpsieMblii HA0Op MOIIEPKUBAEMBIX aTpHOYTOB: Bee moist Facebook-
npoduis, a Takke odas mHGOPMAIHS O NPEANIOYTCHHAX M HHTEepecax
THI0JIB30BATEJISt MOTYT OBITh UCIIONB30BAHEI B KAYECTBE aTPHOYTOB;

®  pacIIHpsieMbIi Habop MOJIIEPKUBASMBIX SI3BIKOB Gnarogapst
UCIIONIb30BAaHUI0 ~ aBTOMATHYECKOW  WACHTU(HUKALUK  SI3bIKA  TEKCTa
COOOmEeHnit W TPUMEHEHWI0O METOJa IIOCTPOSHHS WCXOJHOTo Habopa
JIAHHBIX, HE 3aBUCHMOT'O OT S3BIKA.

MeToz cOCTOUT U3 CIEIYIOIINX TAIIOB:

e  [IOCTPOCHHUE UCXOJHOr0 HaOOpa JaHHBIX;
e TmpeaBapuTenbHas 00paboTKa TEKCTa;

®  [IOCTPOCHUE IPU3HAKOBOT'O OIMCAHUS,;

e  00ydeHuc;

e  xiaccuuKanys.

Bce oartambl, 3a MCKIIOYEHHUEM IEPBOTO, BBINOJHSIOTCS OTHACIBHO IS KaXKIOro
aTpudyTa.

Ha »Tane mocTpoeHusi HCXOHOro Ha0Opa AAaHHBIX IPOU3BOIUTCSA COOpP TAHHBIX
noyip30BaTesied  uM3 cetm  Twitter. Jlnmsg  Kaxmoro moJib30BaTeNs CcHavana
3ampaniuBaeTcs TOJbKO ero npoduis B cetn Twitter. [Ipu Hanuuuy B HEM CCHUIKH
Ha mpoduiIb TOTO JKe TIoNb30oBaTenst B ceth Facebook (B kotopoit Habop
HOJIb30BATeNICKUX ~ aTPHOYTOB  CyHIECTBEHHO Oonpime, YeM B Twitter)
3aIpaIINBaIOTCSI U COXPAHIIOTCS BCE JIOCTYIHBIE COOOIICHHUS TOJIb30BATENS U3 CETH
Twitter. Tlocie yero AJs TEKyLIEro IOJIb30BATENs 3alPAIIMBACTCS U COXPAHACTCS
ero mpobunp B cerm Facebook, w3 koroporo wu3BNEKAaOTCS yKa3aHHBIC
TMOJIb30BATENIEM 3HAUEHHS €T0 aTpUOYTOB.

Takum o00pa3oMm, 3meMEHTOM Habopa JIaHHBIX U KaKIOro arpuOyra W s3bIKa
ABJsIeTCS HAOOp CHMBOJIBHBIX CTPOK, MOJIYYEHHBIX W3 TEKCTOB COOOIICHHH |
npoduIs OAHOTO TONB30BaTeNs B TWitter, a Taxke 3HaueHHe aTpuOyTa y JaHHOTO
nosi3oBarests B Facebook.

Ha »stanme nmpeaBapuTeabHON 00pafoTKM TeKcTa K TEKCTaM IOJIYYEHHOTO Ha
NpebIayIIeM JTane Habopa JaHHbBIX PUMEHSETCS METOJ OINPEEICHHs SI3bIKOBOW
NpUHAIEKHOCTH TekcTa (OubanoTeka language-detection). ITocie atoro naHHbIe
MOJIL30BATENICH PacIpEIeNIIOTCS B pa3jinuHble HA0OPHI JAHHBIX B 3aBUCUIMOCTH OT
SI3bIKa MOJIb30BATEIS.

IIpeaBapuTenbHO OCYHIECTBIACTCS (QUIBTPAIUS COOOIICHUH, aBTOPCTBO KOTOPBIX
He TIPUHAUICKHT MM0JIb30BaTeNto (pemeumot). [I0CKOIBKY MIUTHPOBAHUE COOOIIIEHHI
JpYyrUX  TOJb30BaTeled  sIBJSIETCS ~ BecbMa  MOMYJSIPHBIM  CHOCOOOM
pacmpoctpaHeHuss MHGOpPMAUWMK B ceTH TWitter, 3TOT wmar npeaBapuTenbHOI
00paboTKN 0COOEHHO BaXKEH JUIS TIOBBIIIEHHUS TOYHOCTH METO/Ia.
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Ha srarne mocTpoeHusi NMPH3HAKOBOIO OMUCAHUS U3 COOOIICHHUH MOJb30BaTEINCH
M3BJICKAIOTCS JIMHIBUCTHYECKHE NPHU3HAKU. VI3 MOJy4YEeHHBIX TOKEHOB CTPOUTCS
Habop npusHakoB B Buae N-rpamM pazmepom ot 1 10 3 ¢ yu€ToM mopsiika TOKEHOB.
Kaxplii THIT MPU3HAKOB MPEACTABICH IBYMS MOATUIIAMH: C Y4E€TOM U 0e3 yuéra
perucTpa CUMBOJIOB.

WTOroBblii BEKTOp MPU3HAKOB [UIsl TOJIb30BATENsS SIBJSIETCS] OMHAPHBIM, TO €CTh
COJICPIKUT TOJBKO HH(POpMALMIO O HAIMYMU HIM OTCYTCTBHU MNPU3HAKA B €ro
TEKCTOBBIX JaHHBIX. KOMMYECTBO 3K3EMILISIPOB OJHOTO MPHU3HAKA HTHOPHPYETCS.
Ha »oarame o6Gy4eHusi MPOM3BOAUTCS IOCTPOCHHE MOJEIH KiIacCHDUKAIUU C
HCIIONB30BaHueM anroput™a SVM (MalinHbl OTOPHBIX BEKTOPOB).

Ha sTane kiaccupukanum B Ka4eCTBE BXOJHBIX NAHHBIX HCIHOIB3YIOTCS TEKCTHI
cooOImIeHH ¥ TOJst MpOQHIs MPOM3BOJIBLHOIO MOJb30BaTENsl. BhIMogHAETCS
NrOpuT™M KiaccupuKkanus Uil 3aJaHHOTO si3blka M arpulyta. Pesymbratom
SBJISIETCS 3HAUCHHE aTpuOyTa BHIOPAHHOTO MOJIH30BATEIIS.

4, Pe3yn bTaTbl 3KCNepnumMeHTOB

O6mras CXeMa  3KCIEPHUMEHTAIbHBIX UCCIEOBAaHUN A KaXKIOTo
JeMorpadIecKoro aTpuOyTa ClIeayromas:

1. TlonmyunTh pa3MeuyeHHbIE JaHHBIE O IIOJb30BATENSAX, COJAEpIKALINE
KOPPEKTHOE 3HAUEHHE HCCIIEyeMOro aTpuoyra.

2. OOyuuth MoJIenb KiaccupuKaropa Ha YacTH pPa3MEUEHHBIX JAHHBIX, a
HMEHHO Ha CIIy4aifHOM ITOJMHOXECTBE I0JIb30BaTeled MOIIHOCTEI0 90%
OT MCXO/IHOI'O MHOKECTBA.

3. KunaccuduuupoBarh ¢ MoMouipio 00y4eHHOH MOJENN OCTAIBHYI 4acTh
pa3MeueHHBIX JaHHbIX.

4. OueHUTh KayecTBO KIAacCH(PHUKALMM IyTeM CpPaBHCHHS 3HAYCHUH
UcclelyeMoro arpubyta B pa3MEUCHHBIX JaHHBIX M B pe3yibTare
KI1acCH(UKAIIH.

Pa3MeueHHbIe [aHHBIE O MOJH30BATEISIX, COACPIKAIINE KOPPEKTHOE 3HAYCHHUE
HCCIIEIyeMOro COIHO-IeMOrpaduueckoro arpudyra, U3BIEKAIOTCS Ha JTare coopa
U pa3MeTKH cooOumeHui mnoip3oBaTeneil. OO0beM wH3BIIeKaeMBbIX JaHHBIX: 500
MOJIb30BATENEH IS KaXKI0T0 UCCIIEyeMOro COLMO-AeMorpaduieckoro aTpuodyra u
MOJJIEPXKUBAEMOTO si3bIKa. Takum oOpa3om, oOydeHue mpoucxogut Ha 450
CIIy4alHbIX TOJIb30BATEIISIX, TECTUPOBAHUE — HA ocTaBIIUXCs S0 1MOJIb30BATEISIX.

B kauectBe OIICHKH Kadye€CTBa HCIOJIb3YCTCSA 06IHerI/IH$ITa$I METpHUKa TOYHOCTHU
(Accuracy).

B Tabmume 1 mpuBeneHBI pe3yNbTaThl AKCIEPUMEHTOB IIPH HCIONB30BAaHUKM N-
rpaMM NOPSJIKA TPH.
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Tabauya 1 Pe3ynvmamol 9KCnepUMeHmMAIbHbIX UCCTEO08ANUL

TecToBasi 3agaua SA3bIk TouHocThb, %
Omnpenenenue mona AHTITUHCKHIA 84
pycckuit 86
WCTIAHCKHI 94
HEMEIKHH 88
(b paHITy3CKIiA 94
UTAIBSIHCKUI 82
Omnpenenenne Bo3pacra AHTITHHCKHIA 94
pycCKumii 92
UCTIAaHCKUH 92
HEMELKHI 80
(bpaHIy3CcKHii 84
UTaIbSIHCKUN 94
Omnpenenenue ceMeiftHoro AQHITUICKUMA 98
TIOJIOXKEHUSI pycckuit 96
WCTIAaHCKUI 98
HEMEUKHH 94
bpaHIy3cKuii 98
UTaIbsHCKUHT 94
Omnpenenenue YpOBHS AHTITHACKHIA 92
o0pa3oBaHuA
Onpenenenue PEIUTUO3HBIX AHTTIMHCKUI 94
B3IVISAJIOB
Onpenenenue MOJINTUYECKUX AHTITMHCKUI 82
B3IVISJI0B
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5. 3aknrouyeHue

HenocpencreHHOl 001aCThi0 NPUMEHEHHS TPEIUIOKEHHOTO METO/a SIBISETCS
MHTEPHET-MAapPKETUHT: IOBBIIIEHUE TOYHOCTH TapreTHPOBAHHOTO IIPOABMKEHHS
TOBapOB M YCIYT B MHTEPHETE ITO3BOJIUT ITOBBICHThH PE3yJbTATUBHOCTD PEKJIAMHBIX
KaMIIAaHUH ¥ B KOHEYHOM HTOre€ YBEJIMYUTh MNPUOBUIL NPOM3BOIUTENCH U
HOCPEIHUKOB.

Vcnonp3oBaHue MeToga B IMOJMTHYECKMX  LENSX  IO3BOJHMT  COOMpATh
JOTIONTHUTENbHYI0 HHpOpMamuio 00 wu3dmpartensx u Ooiee 3(p¢deKTHBHO
PacxoJ0BaTh CPENCTBA PEKIAMHBIX KaMIIaHHUH.

[IpuMeHeHre MeTo1a OpraHaMy IIPAaBONOPSAAKA HO3BOJIUT MPOU3BOIANTH YACTHUYHYIO
Jie-aHOHUMH3AIHIO IPECTYITHUKOB IIYyTEM aHalIn3a X COOOIICHUH.

Psax 3amay mpUKIagHOro XapakTepa MOXeT OBITh pemeH HampsiMylo C
UCIIONIB30BAaHHUEM Pa3pabOTaHHOTO METOIa, B YACTHOCTH:

e cHuCTeMa pEKOMEHJIAIMi TOBapOB W YCIYr AN HWHTEPHET-MarasuHa C
yuéroM nemorpaduueckux Hpodmiedl uX MOoNb30BaTeNeH, MOCTPOSHHBIX
MyTEM aHAIN3a TEKCTOB MX COOOIIEHHI/OT3BIBOB;

e cHucTeMa pEKOMEHJAIWil IOJb30BaTeNel JUId yCTaHOBICHUS CBA3EH
IpyXOBI/CIIEIOBaHUSI B COLMANBHBIX CETAX C YYETOM IIOXOXKECTH
JeMorpadudeckux NMpoduied pasINYHbIX MONb30BAaTENCH, MOCTPOSHHBIX
MyTEM aHAIN3a TEKCTOB MX COOOIICHNH;

e cHucTeMa pEKOMCHIALMK Tenenepenad ¢ y4€ToM JeMorpaduuecKui
npodueit mosp30BaTeNnel CpeACTB MACCOBOH NH(pOpMANNH, TOCTPOSHHBIX
myTEM aHaIM3a UX OT3BIBOB U COOOIIEeHU# 0 pazmmaabix CMU.

Taxoke pa3paboTaHHBIA 3a1esl  OTKPHIBAET BO3MOXHOCTh U  IIPOBEACHUSA
HCCIIEIOBaHUH MO PA3INYHBIM HAIPABJICHUSAM B 00J1aCTH 00pabOTKH MEpCOHATBHBIX
JIAHHBIX TOJIb30BaTesel cetn MHTepHeT, HampuMep, B XOJe aHallu3a COLMAIbHBIX
cereil (MMOMCK COOOIIECTB U KIACTEPHU3aLUsl COLMAIBHOTIO rpada), NepcoHaIn3aim
MHQOPMALMOHHOTO TOHCKa (BBIBOJ Oo0Jiee TOYHOTO TOMCKOBOTO pe3yibTara),
YIPOIIEHWE pEUIeHUs 3aJad  KOMIIBIOTEPHOH  JIMHTBUCTHKH  (yCTpaHEHHE
MHOTO3HAaYHOCTH ¥ TIOMCK OMOHHMMOB BO BpeMSl HCCIEJOBAaHHMSA COOOIIEHUH
MOJIb30BaTENICH).
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Detection of demographic attributes of
microblog users
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Abstract. Users of internet services often make errors or intentionally provide misleading
information about their demographic attributes, including gender, age, marital status,
education, religious and political views. At the same time, knowing values of user attributes
allows to enhance the performance of recommender systems, internet marketing solutions,
and other applications based on personalized results. In the paper, a method is proposed for
automatic detection of demographic attributes of Twitter users by analyzing their textual
messages and other data from their profiles. The method is based on a machine learning
algorithm trained with binary vectors of token N-grams extracted from user posts. Its
distinctive features are fully automatic compilation of training and testing data sets as well as
support for a broad and extendable range of languages and demographic attributes. This is
achieved by exploiting Facebook accounts associated with user profiles in Twitter. Additional
steps are detecting language of posts and filtering borrowed content. Experimental study
showed high accuracy of gender, age, and marital status detection for the most popular
languages: English, Russian, German, French, Italian, and Spanish. Besides, detection of
education, religious and political views is also supported for English.

Keywords: demographic characteristics; demographic attributes; social networks; microblogs;
natural language processing; content analysis; computational linguistics; machine learning.

References

[1]. Sloan L. et al. Knowing the Tweeters: Deriving Sociologically Relevant Demographics
from Twitter. Sociological Research Online. —2013. - T. 18. — No. 3. —p. 7.

[2]. Tang C. et al. What’s in a name: A study of names, gender inference, and gender
behavior in facebook. Database Systems for Adanced Applications. — Springer Berlin
Heidelberg, 2011. — pp. 344-356.

[3]. Miller Z., Dickinson B., Hu W. Gender Prediction on Twitter Using Stream Algorithms
with N-Gram Character Features. International Journal. — 2012. — T. 2.

[4]. Deitrick W. Gender identification on twitter using the modified balanced winnow.
Communications and Network. — 2012. — T. 4. — Ne. 3. — pp. 189-195.

[5]. Burger J. D. et al. Discriminating gender on Twitter. Proceedings of the Conference on
Empirical Methods in Natural Language Processing. — Association for Computational
Linguistics, 2011. — pp. 1301-13009.

[6]. Schwartz H. A. et al. Personality, Gender, and Age in the Language of Social Media:
The Open-Vocabulary Approach. PloS one. — 2013. — T. 8. — Ne. 9. — p. 73791.

[7]. Filippova K. User demographics and language in an implicit social network.
Proceedings of the 2012 Joint Conference on Empirical Methods in Natural Language

193



[8].
[9].

[10].

[11].

[12].
[13].

[14].

[15].

[16].

[17].

[18].

[19].

[20].

[21].

[22].

[23].

194

Processing and Computational Natural Language Learning. — Association for
Computational Linguistics, 2012. — pp. 1478-1488.

Cheng N., Chandramouli R., Subbalakshmi K. P. Author gender identification from text.
Digital Investigation. — 2011. — T. 8. — Ne. 1. — pp. 78-88.

Rao D. et al. Classifying latent user attributes in twitter. Proceedings of the 2nd
international workshop on Search and mining user-generated contents. — ACM, 2010. —
pp. 37-44.

Rao D. et al. Hierarchical Bayesian Models for Latent Attribute Detection in Social
Media. ICWSM. —2011.

Mukherjee A., Liu B. Improving gender classification of blog authors. Proceedings of
the 2010 Conference on Empirical Methods in Natural Language Processing. —
Association for Computational Linguistics, 2010. — pp. 207-217.

Liu W. Ruths D. What’s in a Name? Using First Names as Features for Gender
Inference in Twitter. 2013 AAAI Spring Symposium Series. — 2013.

Al Zamal F., Liu W., Ruths D. Homophily and Latent Attribute Inference: Inferring
Latent Attributes of Twitter Users from Neighbors. ICWSM. — 2012.

Garera N., Yarowsky D. Modeling latent biographic attributes in conversational genres.
Proceedings of the Joint Conference of the 47th Annual Meeting of the ACL and the 4th
International Joint Conference on Natural Language Processing of the AFNLP. —
Association for Computational Linguistics, 2009. — Vol. 2, pp. 710-718.

Schler J. et al. Effects of Age and Gender on Blogging. AAAI Spring Symposium:
Computational Approaches to Analyzing Weblogs. — 2006. — pp. 199-205.

Goswami S., Sarkar S., Rustagi M. Stylometric analysis of bloggers’ age and gender.
Third International AAAI Conference on Weblogs and Social Media. — 2009.

Nguyen D. Smith N.A., Ros¢ C.P. Author age prediction from text using linear
regression. Proceedings of the 5th ACL-HLT Workshop on Language Technology for
Cultural Heritage, Social Sciences, and Humanities. — Association for Computational
Linguistics, 2011. — pp. 115-123.

van Heerden C. et al. Combining regression and classification methods for improving
automatic speaker age recognition. Acoustics Speech and Signal Processing (ICASSP),
2010 IEEE International Conference on. — IEEE, 2010. — pp. 5174-5177.

Nguyen D. et al. “How Old Do You Think I Am?”: A Study of Language and Age in
Twitter. Seventh International AAAI Conference on Weblogs and Social Media. —
2013.

Peersman C., Daelemans W., Van Vaerenbergh L. Predicting age and gender in online
social networks. Proceedings of the 3rd international workshop on Search and mining
user-generated contents. — ACM, 2011. — pp. 37-44.

Rosenthal S. McKeown K. Age prediction in blogs: A study of style, content, and online
behavior in pre-and post-social media generations. Proceedings of the 49th Annual
Meeting of the Association for Computational Linguistics: Human Language
Technologies. — Association for Computational Linguistics, 2011. — Vol. 1, pp. 763—
772.

Pennacchiotti M., Popescu A.M. A Machine Learning Approach to Twitter User
Classification. ICWSM. — 2011.

Conover M. D. Predicting the political alignment of twitter users. Privacy, security, risk
and trust (passat), 2011 ieee third international conference on and 2011 ieee third
international conference on social computing (socialcom). — IEEE, 2011. — pp. 192-199.



[24]

[25].

[26].

[27].

[28].

[29].

[30].

[31].

[32].

[33].
[34].
[35].

[36].

[37].

[38].

[39].

[40].

. Eisenstein J. et al. A latent variable model for geographic lexical variation Proceedings
of the 2010 Conference on Empirical Methods in Natural Language Processing. —
Association for Computational Linguistics, 2010. — pp. 1277-1287.

Cheng Z., Caverlee J., Lee K. You are where you tweet: a content-based approach to
geo-locating twitter users. Proceedings of the 19th ACM international conference on
Information and knowledge management. — ACM, 2010. — pp. 759-768.

Al Zamal F., Liu W., Ruths D. Homophily and Latent Attribute Inference: Inferring
Latent Attributes of Twitter Users from Neighbors. ICWSM. — 2012.

Rao D. et al. Classifying latent user attributes in twitter. Proceedings of the 2nd
international workshop on Search and mining user-generated contents. — ACM, 2010. —
S. 37-44.

Burger J. D. et al. Discriminating gender on Twitter. Proceedings of the Conference on
Empirical Methods in Natural Language Processing. — Association for Computational
Linguistics, 2011. — S. 1301-1309.

Kotyuk G., Buttyan L. A machine learning based approach for predicting undisclosed
attributes in social networks. Pervasive Computing and Communications Workshops
(PERCOM Workshops), 2012 IEEE International Conference on. — IEEE, 2012. — S.
361-366.

Caruana, G., Li M. A survey of emerging approaches to spam filtering. ACM
Computing Surveys (CSUR), Vol. 44, No.2, February 2012. pp. 1-27.

Stafford G., Yu L. L. An Evaluation of the Effect of Spam on Twitter Trending Topics.
Social Computing (SocialCom), 2013 International Conference on. — IEEE, 2013. — C.
373-378.

Martinez-Romo, J., Araujo L. Detecting malicious tweets in trending topics using a
statistical analysis of language. Expert Systems with Applications, Vol. 40, No.8, June
2013. pp. 2992-3000.

Almeida T. A., Yamakami A. Advances in spam filtering techniques. Computational
Intelligence for Privacy and Security. — Springer Berlin Heidelberg, 2012. — C. 199-214.
34. Wang, A. H. Machine Learning for the Detection of Spam in Twitter Networks. e-
Business and Telecommunications, Vol. 222, 2012. pp. 319-333.

Ahmed, F., Abulaish M.A. Generic Statistical Approach for Spam Detection. Computer
Communications, Vol. 36, June 2013. pp. 1120-1129.

Thomas, K., Grier C., Paxson V., Song D. Suspended Accounts in Retrospect: An
Analysis of Twitter Spam. Proceedings of the Internet Measurement Conference 2011
(IMC 2011) , Berlin, Germany, November 2-4. 2011. pp. 243-258.

Sridharan V., Shankar V., Gupta M. Twitter games: how successful spammers pick
targets. Proceedings of the 28th Annual Computer Security Applications Conference,
Orlando, Florida, USA, December 3-7. 2012. pp. 389-398.

Levenshtejn V.l. Dvoichnye kody s ispravleniem vypadenij, vstavok i zameshhenij
simvolov [Binary codes with correction for deletions, insertions, and substitutions of
characters]. Doklady Akademij Nauk SSSR [The Proceedings of the USSR Academy of
Sciences], 1965, T. 163, Ne4. C. 845-848. (in Russian)

Lin P.C., Huang P.M. A study of effective features for detecting long-surviving Twitter
spam accounts. The 15th International Conference on Advanced Communications
Technology, Phoenix Park, PyeongChang, South Korea, January 27-30. 2013. pp. 841
— 846

Romanov A.S., Meshheryakov R.V. Opredelenie pola avtora korotkogo ehlektronnogo
soobshheniya [Gender identification of the author of a short message]. Komp'yuternaya

194 -1



lingvistika i intellektual'nye tekhnologii: Po materialam ezhegodnoj Mezhdunar. konf.
«Dialog» (Bekasovo, 25-29 maya 2011 g.). [Computational Linguistics and Intellectual
Technologies: papers from the Annual conference “Dialogue” (Bekasovo, May 25-29,
2011)] Moscow.: RGGU, 2011.Issue 10 (17) — Moscow, RGGU, 2011. pp. 620-626. (in

Russian)

194 -2



