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Tuumano Mukapau, Pobept Bect
LlIkona KoMnNblOMEPHbLIX U KOMMYHUKAQUUOHHbIX HaYK
®edepansHoli nonumexHu4yeckol wkonsl JlozaHHel, Llseliyapus

Mwupunam Pegu
®oHO Bukumedus, Oparyus

IxoBaHHu KonaBuuua
Jlabopamopus uugpossix 06ulecmeeHHbIX HayK
YHusepcumema Amcmepoama, HudepnaHdbl

KonnuecteseHHble XxapakTepUCTMKK paboTbl
C uMtatamu B Bukunegum.
(YacTb 3)

AHHOTaums: Bukuneams 9BnseTcs ogHUM M3 CaMbIX MOCELAEMbIX CAaNTOB B MHTEp-
HeTe U pacnpoCTPaHEHHbIM UCTOYHMKOM MHPOPMaLUK AN MHOTMX MONb30BaTENEN.
B kauectBe 3HumMknoneouu Bukuneams 3amyMbiBanacb He KaK MCTOYHUK OpUIU-
HanbHOM (OKOHYaTeNbHOM) Hay4HOW MHGOpMaLuMK, a, CKopee, kKak BopoTa K bonee
rnyboKMM M TOYHBIM UCTOYHMKAM. B cooTBeTCTBMM € 6a3oBbIMU NpuHUMNaMu Buku-
neamu @akTbl OOMXKHbI BbITb MOAKPEnaeHbl HaAEXHbIMU MCTOYHUKAMMK, KOTOpble
OTPAXXAKOT MOJIHLIMA CMEKTP BCEX MHEHMIM MO AAHHOM Teme. XOTS UMTaTbl Jiexar B
0CHOBe (PYHKLMOHUPOBaHUS Bukuneguu, noka Mano Yto M3BECTHO O TOM, Kak NoJib-
30BaTenu paboTaroT ¢ HUMU. UToBbI 3aKpbITb 3TOT NPO6eN, Mbl CO34aNN KIMEHTCKME
(nonb3oBaTenbCKME) MHCTPYMEHTLI A1 BEAEHWUS 3anMcei (KypHanoB) BCeX B3aMMO-
[EVCTBUI CO CCbIIKaMM, MAYLIMMU U3 aHIN0N3bIYHBbIX CTaTel Bukuneamu Ha umTu-
pyeMmble CCbIIKM B TEYEHUE OAHOr0 MecsLa, U NPOBENU NepBbIM aHaNU3 B3aUMOL e -
CTBUS UMTaTenem c uuraTaMu.

Pe3ynbTaTbl MOKa3bIBAKOT, YTO B LIE/IOM BOBAEYEHHOCTb B UMTaThl HM3Kas. Okono
300 npoCMOTPOB CTpaHUL, NPUBOAST K BXOAY Ha OAHY CCbIIKY — 3TO COCTaBNSIET BCErO
0,29%; B ToM uncne 0,56% npu pabote C HaCTONbHbLIM KOMMbOTEPOM (Ha paboyeM
ctone) u 0,13% npu pabote Ha MOBunbHbIX ycTporcTBax. ConocraBneHune hakTopos,
CBSI3aHHbIX C NMEPeX0oAaMu Mo CCbUIKe, NOKA3bIBAET, YTO NepexoAbl NMPOUCXOAAT Yalle
Ha 6onee KOPOTKMX CTPAaHMLAX M HA CTPaHMLAX OTHOCUTENbHO HWU3KOrO KayecTsa.
Mcxops M3 3TOro MOXHO NMPeAnoNioxkuTb, YTO CCbIIKM Yalle BCero TpebyroTcs, Koraa
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Bukuneous He comepXuT MHPOPMALIMIO, KOTOPYK WULLET Monb3oBaTtenb. Kpome Toro,
Mbl 06paTUAM BHUMAHWUE, YTO UCTOYHWMKM OTKPLITOTO AOCTYNA U CCbUIKM O KU3HEHHbIX
CobbITUsX (pPOXAEHUs, CMepTH, Bpaku U T.A.) 0COBEHHO NOMyNSAPHbI.

CobpaHHble BOEAMHO, HAlLW BbIBOAbI YrAYybNAT NOHMMaHME ponn Bukuneguu
B rno6anbHOM MHGOPMALMOHHON 3KOHOMMKE, rae HaAEXHOCTb CTAaHOBUTCS BCE Me-
Hee onpenenéHHOM, a 3HaYeHUe UCTOYHMKOB CTAHOBUTCS BCE Bosiee BaXKHbIM.

CnpaBouHbit dopmat ACM ang ccbiiok:

TuumaHo MNukapau, Mupuam Peau, OxosaHHu Konasuuua u Pobept Bect. 2020.

KonunyectBeHHas oueHKa B3aMMOLENCTBMS C uMTatamu B Bukuneguw. B Tpy-
pax: Beb-koHdepeHums 2020 (WWW’20), 20-24 anpens 2020 r., Taib3n, Taii-
BaHb. ACM, Hbio-Mopk, wrat Hblo-Mopk, CLIA. 12 c. https://doi.org/10.1145/
3366423.3380300.

KnioueBble cioBa: UMTUPOBAHUE, TMNEPCCHINKKU, MPUMEYaHUA, CNPABKH, Bukunegus,
MaTemMaTuyeckas CTaTUCTUKA, NOBEAEHME NOSb30BaTENEN.

6. AHanu3 pa6oTbl C UUTaTaMMU HA YPOBHE CTPAHULLbI

MNepexoaMM KO BTOpPOMY BOMPOCY HALIero UcciefoBaHUs: Kakue 0co-
6eHHOCTM CTpaHuubl Buknneann nokasbeiBatoT, 6yayT nan ymutatenm pabotatb
CO CCbISIKaMK, KOTOpPbIE 3Ta CTPAHMLA COLEPXKUT?

Mpedukmopesi® ccvlnoyHbIX KAUKOS

B kauyecTtBe MepBOro wara Mbl BbIMOMIHAEM PErPECCUOHHbIM aHanus.
HactpavBaem noructuyeckumit knaccudukaTop perpeccum, 4tobbl CNporHo-
3UpoBaTh, ABNSETCS N AaHHbIA pageload TakuM, 3a KOTOPbIM B KOHEYHOM
utore nocnenyet cobuitue refClick. Ina $opMUPOBAHUS TPEHUPOBOYHOIO
Habopa Mbl CHaYana oTbmMpaem ceaHcbl C XOTS Obl OAHMM (MONOXUTENbHbIM)
cobbiTvemM pageload, 3a KOTOpbIM NocnenoBano cobbitue refClick, u xots 6Gbl
0OHO cobbiTMe (oTpuuaTenbHoe) pageload, KOToOpoe He COMpOBOXAAETCS
refClick, n 0693aTenbHO BK/IOYaeM TOMbKO OAHY TaKyl Napy 3a CeaHc, 4To-
6bl n3bexaTb YpesMepHOro BAUAHWMS NPOABUHYTbLIX MOfb3oBaTenen ¢ o0b-
WMPHbIMKU ceccusaMu. [TonyyeHHbI Takum 06pa3oM Habop AaHHbIX Hacuu-
TbiBaeT 938 TbiC. Nap, KOTOPbLIM Mbl pasgenunu cnepyowmm obpasom: 80%
ans obyuerms u 20% pna TecTMpoBaHus.

! MpeaukTop — NPOrHOCTUYECKMIA NapaMeTp; CPeACTBO NPOrHO3MPOBAHMS, SKCTPANONSLMOH-
Hasa dyHkums. - [Ipumey. nep.
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B KauecTBe npeaMKTOPOB MCMOMb3yeM BEKTOP TEMbI CTaTbM (C 3anmcs-
Mu u3 gnanasoHa [0, 1]) n 3HaK KayecTBa, KOTOPbIMA Mbl TakKe HOPMUpPYeM
B AnanasoHe [0, 1] ¢ nomolblo 0TOBpaxeHus M3 npeaplaylero uccneno-
BaHus [20]. Mbl He MCNoONb30BaNM TakMe MapaMeTpbl, KaK KOIMYECTBO CCbl-
JIOK M LIMHA CTPaHWLbI, TaK KaK OHM SBNSIIOTCS BaXXHbIMU XapaKTepucTuKa-
MW B KQYeCTBEHHOM MOAENU W BbI30BYT Npo6ieMbl KONIMHEAPHOCTU U3-3a
MX BbICOKOW KOppensaumu C Kateropuei kavectsa (cooTHoleHue MupcoHa
0,81 n 0,75 cooTBeTcTBEHHO). MoNlyYeHHas perpecCcMoHHas Moaenb uMeer
nnowaap noa kpueoit ROC? (AUC) 0,6 Ha UCNbITaTENbHOM KOMMNEKTE.

MUToroeble 10 caMbix 3HaUMMBbIX NPeACKa3aTeNbHbIX NMOMOXUTENbHbIX U
oTpuuaTenbHbiX aKTOPOB NpMBeLeHbl Ha puc. 8.

Hanbonee BaxHbIM npeaukTop (C 60nblIMM OTPULLATENBHBIM BECOM) —
KayecTBO cTaTbu. bonee Toro, HeKOTOpble TEMbI SBASIOTCS MOMOXMUTENbHbI-
MW MpeauKTopamMu (HanpuMmep, «S3blk M AuTepaTypa», KoTopas Takxe
BK/OYaeT B cebs Bce OGuorpaduu, a TakKe «UHTEPHET-KYNbTypa»), B TO
BpPEMSI KaK ApyrMe — HeraTMBHbIMU MpefuKTopamu (Hanpumep, «Menumay,
«MHbopmMaTHKa»). YUnMTbiBag BaXKHOCTb (paKTOpa KayecTBa B 3TOM NepBOM
aHanuse, Mbl NEPEXOAMM K U3YYeHUI0 ero ponu B bonee aetanbHOM uccne-
LOBAHUMU.

BnusHue kayecmea cmpaHuybi

YTo6bl Nyylle NOHATb BMSIHME KayeCTBa CTAaTbM Ha KOMMYECTBO KIU-
KOB UMTaTesiel B CTaTbe, HYXXHO BbIMOMHUTL CPAaBHUTENbHOE U COMOCTaBU-
Moe obcepBaLuoHHOe nccnenoBaHue. MaeanbHo 6bino H6bl CpaBHMBATL MO-
ka3aTtenb CTR KOHKpETHOM CTpaHuLpl (YypaBHEHWE 2) ANg napbl CTaTei: oa-
Ha - BbICOKOrO KayecTBa M Apyrasg — HM3KOro Kayecrsa, KOTOpble UOEHTUY-
Hbl BO BCEX APYrMX acnekTax.

2 ROC-aHanus TecHo cBsizaH C OWMHaApPHOM NIOTUCTUYECKOW perpeccueit U NpUMEHsieTcs 4is
OLLeHKM KauyecTBa MoAesnieit: No3BONSEeT aHANMTUKY BbiOpaTb MoAesb C HawuyyLlein NporHo-
cTmyeckon cunoi. Mnowaab noa ROC-kpuson AUC (Area Under Curve) sBnsetcs arpermpo-
BaHHOW XapaKTepUCTMKOM KayecTBa KnacCuduKaumu, He 3aBUCALLEN OT COOTHOLWEHMS LeH
ownbok. Yem Bonblie 3HaveHne AUC, Tem «aydle» Moaens knaccudukaumn. KoapduumeHt
Koppensiumn [MpcoHa XapakTepusyeT CyLeCcTBOBAaHME NMHENHOM 3aBMCUMOCTU MeXay
[BYMs BenmumHamu. Ero HasbiBalOT TakKe TECHOTON NMHEWHOW CBSA3MN.
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Puc. 8. Bknap pasnnuHbix ¢pakTopoB B perpecCMOHHYI0 MOAENbD,
OLL€HUBAIOLLLYI0 BEPOSATHOCTb TOTFO, YTO NPOMU3OMAET NOCNE 3arpy3Ku CTPAHULbI.
(MokasaHbl 10 Nno3uTUBHBIX (PaKTOPOB: CJ1eBa HAaNpPaBO - KAYecTBo, cpeaa,
nHdopmaTuka, EBpona, kapTbl, CNOpT, ropoaa, cTpaHbl, punocodus n penurus,
ncropmsa 1 o6wecTBo; u 10 HeraTMBHbIX (PAKTOPOB: C/I€BA HANPaBO — XUMMUS,
No/JIMTHKA W yNpaBneHue, KOCMOC, MIACTUYECKUE UCKYCCTBA, MULLA U HAMUTKM,
6uonorus, nepeBosKu, BU3yasibHble UCKYCCTBA, Ky/bTypa MHTEPHeTa,
A3bIK M NIUTEpaTypa)

OueHka cknoHHocmu. HaWTu Takue TOYHble COBMAAEHMUS Ha MPAKTUKe
HepeasnbHO, NO3TOMY Mbl Npuberaem K ConocTaBneHuo 6annoB CKNOHHOCTH
[4], koTOpoe obecneymBaeT [OCTaTOYHO NPAKTUYHOE XM3HecnocobHoe pe-
weHue. OueHKa CKNOHHOCTM onpeaensieT BepOSTHOCTb pe3ynbTaToB obpa-
BOTKM Kakmx-nMbo napaMeTpoB kak (yHKUMS Habnogaembix Kosapuart:,
MHaye roBops, Mo pe3ynbTaTaM HabNAEeHMS 32 KAaKUMWU-TO W3BECTHbIMU

KoBapuauus (KoppensuMOHHbIH MOMEHT, KOBapUALMOHHbIA MOMEHT) — B TEOPUU BEPOSTHO-
CTel U MaTeMATUYEeCKON CTaTUCTUKE Mepa NMHEMHOM 3aBUCMMOCTM ABYX CNYyYalHbIX BEU-
uuH. KoBapuarta - 3TO nepeMeHHas, KOTopasi MOXET B/USTb Ha B3aMMOCBSI3b MeEXAY W3Y-
YaEMbIMU NEPEMEHHBIMMU.

150 Scientific and Technical Libraries, 2020, N2 11



napamMeTpaMu Mbl MOXEM CAeNaTb BbIBOA, YTO M KOBapuaThl NoBenyT cebs
aHaNorn4HbIM 06pa3oM. BaxkHO OTMETUTb, UTO AaHHble C paBHbIMU MOKa3a-
TENSIMM CKAOHHOCTM MMEKT OAMHAKOBOEe pacnpepeneHne no Habnwopae-
MbIM KOBapuaTaM, NO3TOMY COOTBETCTBME 0OpaboTaHHbIX M HeobpaboTaH-
HbIX TOYEK Ha OCHOBe 6anfoB CKNOHHOCTU ByaeT c6anaHCMpOBaHHbIM pac-
npefeneHnMeM HabnoaaeMblix KOBapmar no rpynnaM obpaboTtku.

B Hawew cutyauum Mbl onpepensieM BbICOKOE KayecTBO Kak 0bpabor-
Ky ¥ OLEHMBAEM NapaMeTpbl CKIOHHOCTU C MOMOLLbI IOTUCTUYECKOW per-
peccuu, KoTopas UCNOJb3yeT Takue KaTeropuu, Kak TeMaTuka, AnnHa, Konu-
4eCcTBO LMTUPOBAHUI M NOMNYNAPHOCTb Kak Habnofaemble KOBapuarthl, 4TO-
6bl Npeackasatb KAyecTBO Kak OMHapHyK nepeMeHHyw 06paboTku. Mbl
CYMTaEM HEKaYeCTBEHHbIMU BCe CTaTbW, MOMeyeHHble Kak Stub («OTbpochl,
3aTblukar) unu Start («kHavanbHbIM ypoBeHb») (74% OT obwero KonmM4ecTsa,
pucC. 2B), @ Ka4eCTBeHHbIMKU — BCE ocTanbHoe. CtaTtbu 6e3 refClick unn me-
Hee 100 cobbiTui pageload oTbpacbiBalOTCA NO NOPAAKY, YTOObI U3bexaTtb
NIOXHbIX oueHOK CTR Ansi KOHKPETHOM CTpaHuLUpl. Takum 06pasoM, B HalLeM
pacrnopskeHun octaétcs 854 ToiC. cTaTen.

Conocmasnerue (Matching)?. Mbl BbluMCASEM COOTBETCTBUE (B MacCH-
Be, cocTosweM u3 198 Thic. nap), KOTOpoe MUHUMU3UPYET 06y abco-
JIIOTHYIO Pa3HWLY CKNOHHOCTEN BHYTPWU Mapbl, NpU YCIO0BUU, YTO AMHA CO-
MOCTaBNSEMbIX CTPAHUL, He [O/KHA OTau4vatbcs 6onee yeMm Ha 10%.
JTO orpaHu4yeHne HeobxoauMMo pns CoxpaHeHus BanaHca no Kateropuu
A/IMHA CTPaHMULbl, MOTOMY YTO AJIMHA CTPAHULbI OYEHb CUbHO KOppenupyeT
¢ KayectBoM (koppensaums lNMupconHa 0,81). 3ateM, conocTaBnas, Mbl BpyY-
HYI MpoBepsieM, YTO BCe Habnwpaemble KOBapuaThbl, B TOM yucie AaAnHA
CTpaHuUbl, cbanaHCMpOBaHbl NO rpynnam.

4 Propensity Score Matching PSM - MeTof KOpPeKTUPOBKM UCXOAHBIX AAHHbIX A4S MOAYYEHUs
6onee NOCTOBEPHbIX Pe3yNbTaTOB CPAaBHEHWS Fpynn HabnaeHUI CTaTUCTUYECKUMU METO-
namu. [locnoBHbI NepeBof, Ha3BaHUS MeToda — «COMOCTAaBNEHME OLEHOK CKJIOHHOCTEM,
TaKXe B JiMTepaType BCTPeYaloTCs Credylolme BapuaHTbl NepeBofa: «MeTof otbopa no-
[06HOro No KO3pOUUMEHTY CKIOHHOCTM», «OTOOP MOAOBHOro Mo BEpOSITHOCTU (CKMOHHO-
CTW)», «MCEBAOPAHAOMM3ALMA», KMETOL, NOABOPaA NO MHAEKCY COOTBETCTBUA». Bnepeblie Me-
Toa PSM 6bin npeactasneH B nybnukaumum 1983 r., akTMUBHOE MCMONb30BaHWE MONYYMN B
nocnepHee fecatuneTue.
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MonyyeHHsie pe3ynsmamel. Ha puc. 9 nokasaH cpenHuit CTR pong cra-
Tell HU3KOro KayecTBa (KENTas KpWBas) M BbICOKOro KayectBa (ronybas
KpuBas) Kak (QYHKUMS NOMyNSpHOCTU CTaTbW. Mbl MOXEM HabnaaTtb, UTO
CTR HekayeCTBEHHbIX CTaTel 3HaumTenbHo npesocxoanT CTR BbICOKOKaue-
CTBEHHbIX Ha BCEX YPOBHAX nonynsapHoctu. [pu nHTepnpeTaumum 3T0ro pe-
3yNbTaTa BaHO MOMHWTb, YTO A/IMHA CTPAHWLbl SBSETCS OAHOM M3 Haubo-
nee BaxHbIX GyHKUMI B ORES [20], TOM MOAeNnM OLEHKM KayecTBa, KOTOPYIo
Mbl MCNOJIb3yeM 34ecb. [10CKONbKY Mbl COBMpaemMcs u3yyatb GakTop ASMHbI
CTpaHuLbl, HabngaeMbIi Ha puc. 9 pa3bpoc MOXHO OTHECTM K OCTaNlbHbIM
napameTpaM, yuuTbiBaeMbiM B ORES, TakuM Kak Hanuume uMHPOOOKCa, KO-
NNYECTBO M300paXeHMI, a TakxKe KONMYeCTBO pasfenoB U MOApPA3AEenos.
Mo3aToMy Mbl MOCBAWE@EM HawW CNeayllmi, 3aBepllakolimMi, aHanM3 Ha
YPOBHE CTPaHWLbl OLEHKe BAWMSHWMS TONbKO AAMHbI CTpaHuubl Ha CTR ong
KOHKPETHOM CTpaHuLbI.

BnusiHue dnuHbl cmpaHuyel

[ins TOro, 4TO6bLI OLEHUTL BAUSHME AAUHBI CTPpaHuLbl HAa CTR, Mbl npu-
MeHsieM [Ba MeToAa: MepekpECTHOe UCCNefOBaHWe C MUCMOMb30BaHUEM
NapaMeTpoB CKIOHHOCTU, @ 3aTeM — NPOAONAbHOE WCC/IelOBaHMeE.

lepekpécmHoe uccnedosarue. Bo-nepBbix, Mbl NPOBOAUM COBMECTHOE
uccnegoBaHWe Ha OCHOBE MOKasaTenel CKMOHHOCTM, HO Tenepb AJMHA
CTpaHULbl ABNSETCS nepemMeHHON ans obpaboTku (B KayecTse rpynn obpa-
60TKM MCNonb3yTCsa camble aMHHbIe 40% cTaTei u camble kopoTkue 40%
cTaTten), @ BCe OCTanbHble napameTpbl (KPOMe KayecTBa) BOCMPUHUMAKOTCS
Kak Habniogaemble KoBapuatbl. [ng conoctaBneHuns CHOPMMPOBAHO
683 TbIC. Nap, U Mbl CHOBA BPYYHYI0 MPOBEPSEM KOBApMATHbIM HanaHC no
rpynnam obpabotku. CpegHuit CTR ons KOPOTKMX CTaTel ASi KOHKPETHOW
ctpaHuubl - 0,68%, T.e. BaBOe Gonblue, YeM y ANUHHbIX cTaten (0,27 %;
p « 0,001 B ABYCTOPOHHEM U-TecTe MaHHa — YuTHW®).

Bbonee Toro, kak BMAHO Ha puc. 10, 3Ta OTHOCUTENbHAs pasHMUA JOC-
TUraeTCs Ha BCEX YPOBHSAX MOMNYASPHOCTM CTaTbK.

U-kpuTepuii MaHHa — YutHu (Mann - Whitney U-test) - cTaTUCTUYECKUI KpUTEPUIA, UCMONb-
3yeMblil ANS OLEHKM pas3iMinii Mexay ABYMS HE3aBUCUMMbIMU BbIGOPKAMM MO YPOBHIO KAKO-
ro-nMbo NpusHaka, U3MepeHHOro KONUYECTBEHHO. M03BONSET BbISBNATL Pa3NMUMs B 3HaYe-

HUM NapameTpa Mexay ManbiMU BbIGOPKaMU.
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Puc. 9. CpaBHeHue TeMna NepexoAoB AJiS1 HU3KOKaueCTBEHHbIX
(»kénTasn KpuBas) M BbICOKOKa4YECTBEHHbIX (ronybas KpuBas) craTeit OAHOro
M TOro XXe TMNa (ropu30oHTaNIbHasA OCb — KOJIMYECTBO NPOCMOTPOB CTaTei
B norapudpmMuuyeckoM mMacwtabe, BepTUKanbHas 0Cb - TEMN NepexoAoB.;

nonoca owmboK COOTBETCTBYET AOBEPUTE/IBHOMY mlTepBany6 95%)

® B cratuctuke [OBepUTENbHBIN MHTEpBan — ocobas dopma OLEeHKU onpeaenéHHoro
napametpa. Npu “cnonb3oBaHMM 3TOrO MeToAa BMECTO OAHOrO 3HayYeHus 3apaértcst
BECb WHTepBan AOMYCTUMbIX 3HAYEHU napameTpa, a Takke AOMNycKaeTcs BeposiT-
HOCTb TOrO, YTO [eWCTBUTENbHOE (HEW3BECTHOE) 3HaYyeHWe napameTtpa GyaeT Haxo-
AUTbCS B 3TOM MHTepBane. [JoBepuTenbHbIA MHTepBan OCHOBaH Ha HabnogeHusx ot
BbIGOPKU U1, crieqoBaTernbHO, OTIMYaeTcst oT BbIGOPKK K BbiGopke. BeposiTHOCTL Toro,
41O NapameTp ByadeT B MHTepBane, Ha3biBaeTCs YPOBHEM AOCTOBEPHOCTU. OyeHb yac-
TO 39TOT NoKasaTeNb MPeAcTaBneH B MpoleHTax. [JoBepuTernbHbIA MHTepBan Bceraa
ykasblBaeTcsi BMecTe C ypoBHeM poctoBepHocTu (https://en.wikipedia.org/wiki/
Confidence_interval).
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Puc. 10. CpaBHeHue TeMna NEpPeXOAO0B ANl KOPOTKUX (XKENTas KpuBas)

M AnuHHbIX (rony6as KpuBas) ctaTei Kak GyHKUUSA NONYyNSpHOCTU
(ropusoHTanbHas ocb — KOMYECTBO NPOCMOTPOB CTaTeil B IorapupmMmuyeckom
Macwitabe, BepTUKanbHas 0Cb — TEMN NEPEXOAOB K/IMKOB;
nosioca oWMG0K COOTBETCTBYET A,0BEPUTENbHOMY MHTEpBany 95 %)

MpodonsHoe uccnedosaHue’. XoTa B NpUBEAEHHOM Bbille nepeKkpécT-
HOM MCCIef0BaHUM COMOCTAB/IEHME OLLEHOK CKIOHHOCTEH rapaHTUPYET, 4To
KOBapuWaTbl AJIMHHbIX U KOPOTKUX CTaTEN HEPA3NUYMMbl HA YPOBHE rpynno-
BOM 06paboTKK, 3TO He BCEraa BEPHO Ha YpOBHe Mnapbl. KpoMe Toro, Mbl He
BK/IOUMIIM B PAaCCMOTPEHME HAbNOAAEMbIX KOBApUATUYECKUX DYHKLMIA Te,
YTO OMMCHIBAKT CaMMX MOJIb30OBATENEN, — TEX, KTO YMTAET COOTBETCTBYHO-
wme cratbn. M 3T0 AENCTBUTENBHO MOXET ObiTb BaXXHO: €C/IM NONb30BaTe-
NIM HPaBSTCSt KOPOTKME, HULLEBbIE CTaTbM, ECTb BbICOKAsi BEPOSTHOCTb TOFO,
YTO OHM HaXMYT Ha uuTaTtbl. [g TOro 4tobbl CMArYMTb MOTEHLMANbHYHO
OMaCHOCTb TakoW MOMeXM WM [0CTMYb ewé Bonee TOYHOro pesynbTaTa,
Mbl MPOBOAMM MPOAO/bHOE UCCIE[0BAHUE C LeNbH0 OLEHUTb, Kak U3MeHe-
HWMe O/IMHbI OAHOM U TOM e CTaTbM BAUSIET HA €€ PEUTUHT KIIMKOB.

7 I'Ipop,oanoe nccnepgoBsaHne (I/U'IM npoaonbHoe obcnepoBaHue, Um rpynnosoe mnccnenosa-
HME) BK/IKOYAET NMOBTOPHbIE HabNOAEHMS OLHUX U TEX XKe nepeMeHHbIX B Te4eHUEe KOPOTKUX
UNn BNUTENbHbIX NEPUOAOB BPEMEHMU, T.€. MCNONb3YHTCA NPOA0bHbIE AAHHbIE.
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Puc. 11. CpasHeHHe TeMna nepexoAoB A5 KOPOTKUX (3enéHaa Kpusas)
M ANUHHBIX (pO30Bas KpuBas) cTaTeil (ropM3oHTaNIbHas 0Cb — OTHOCUTENIbHOE
yBeNuueHue ANIUHbI CTaTbM, BEPTUKa/IbHasA OCb — TeMM NepexoaoB).

Ha BcTaBke - nonynspHOCTb (BOCTPe6OBaHHOCTb) KaK yHKLMA
AJIHDI CTaTbU (FOPU30HTaNIbHAs OCb — OTHOCUTENIbHOE YBenuYeHUue
AJIUHBI CTaTbK, BEPTUKaNbHAs OCb — YXC/I0 NPOCMOTPOB; N0JI0OCA OLIMGOK
COOTBETCTBYET A0BEPUTENIbHOMY MHTepBany 95%)

[insa 3T0ro Mbl 0TOMpaem BCe CTaTbW, KOTOPbIE YBEAUUUIUCH B A/IMHE B
nepwopn ¢ okta6pa 2018 r. no anpenb 2019 r. - 3a aBa nepuoga cbopa
DaHHbIX. YTOGbI KOMMEHCMPOBATb BAMSIHWME MOMYASPHOCTM CTPAHMULbI, KO-
Topas oTpuuatencHo BauseT Ha CTR (puc. 9 n 10), Mbl rpynnupyeM ypoBHHM
NonNynspHOCTM CTaTbM MYTEM Pa3bUBKM KOAMYECTBA MPOCMOTPOB CTPAHMUL
Ha rpynnbl B Aeuunsx U oTO6pacbiBaeM CTaTbW, YPOBEHb MOMYNSPHOCTU
KOTOPbIX U3MEHWUACS MeXay ABYMs nepuoaamu. Takum obpasom, nonyvyaem
Habop m3 120 TbIC. CTaTelM C COOTBETCTBYHOWMMMU ANUHHBIMU U KOPOTKMMM
BEPCUAMM.
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CrpynnupoBaB 3T CTaTbM MO COOTHOLIEHUIO AJIMHbI UX OBYX Nepuo-
[oB HabniopeHun u noctpou CTR Ans AnuHHBIX (pO30Bas KpuBas) Mo
CPaBHEHMIO C KOPOTKMMM (3enéHas kpueasi) Bepcusamu (puc. 11), Mol nony-
yaeM eLlé OfMH CUNbHBIA MHAMKATOP TOrO, YTO AJIMHA CTPaHULbl 3aMETHO
CHWXAET KNUKKU unTupoBaHus. CornacHo U-kputepuio MaHHa - YWTHM, pas-
Huua CTR Mexay ANMHHBIMU U KOPOTKUMWU PEBU3USAAMM CTAaTUCTUYECKM 3Ha-
ynMma c p < 0,05, HauMHasa c yBenmyeHus oamHbl Ha 17%, ncp < 0,01 ¢
yBenuyeHus anuHbl Ha 31%. Kpome TOro, utobnl yoeantbes, 4to adhdekT He
CMeLLMBAETCA C COMYTCTBYIOWMM M3MEHEHMEM MOMNYNSPHOCTM CTaTbW, Kap-
TUHKA Ha BCTaBke Ha puc. 11 nokasbiBaeT: NONyNspHOCTb AENCTBUTENLHO
OCTaAETCS NOCTOSIHHOWM Mexay nepecMoTpamu.

Cnucok nutepatypol (70 no3uumi) npenctaBneH no  agpecy
https://doi.org/10.1145/3366423.3380300.
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Quantifying Engagement with Citations on Wikipedia.
(Part 3)

Abstract: Wikipedia is one of the most visited sites on the Web and a common
source of information for many users. As an encyclopedia, Wikipedia was not con-
ceived as a source of original information, but as a gateway to secondary sources:
according to Wikipedia’s guidelines, facts must be backed up by reliable sources
that reflect the full spectrum of views on the topic. Although citations lie at the
heart of Wikipedia, little is known about how users interact with them. To close
this gap, we built client-side instrumentation for logging all interactions with
links leading from English Wikipedia articles to cited references during one
month, and conducted the first analysis of readers’ interactions with citations. We
find that overall engagement with citations is low: about one in 300 page views
results in a reference click (0,29% overall; 0,56% on desktop; 0,13% on mobile).
Matched observational studies of the factors associated with reference clicking
reveal that clicks occur more frequently on shorter pages and on pages of lower
quality, suggesting that references are consulted more commonly when Wikipedia
itself does not contain the information sought by the user. Moreover, we observe
that recent content, open access sources, and references about life events (births,
deaths, marriages, etc.) are particularly popular. Taken together, our findings
deepen our understanding of Wikipedia’'s role in a global information economy
where reliability is ever less certain, and source attribution ever more vital.
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5. RQ2: PAGE-LEVEL ANALYSIS OF CITATION INTERACTIONS

We now proceed to our second research question, which asks what
features of a Wikipedia page predict whether readers will engage with the
references it contains.

5.1. Predictors of reference clicks

As a first step, we perform a regression analysis. We train a logis-tic
regression classifier for predicting whether a given pagelLoad event will
eventually be followed by a refClick event. To assem-ble the training set,
we first find sessions with at least one (pos-itive) pageLoad followed by a
refClick and at least one (negative) pagelLoad not followed by a refClick,
and make sure to include at most one such pair per session in order to
avoid over-representing power users with extensive sessions. The dataset
totals 938K pairs, which we split into 80% for training and 20%
for testing.

As predictors we use the article’s topic vector (with entries from [0, 1];
Sec. 3.4) and the quality label (Sec. 3.4), which we also normal-ize to a
score in the range [0, 1] using the mapping from a previous study [20].
We did not use the number of references and the length of the page, as
they are important features in the quality model and would cause
collinearity issues due to their high correlation with quality (Pearson’s
correlation 0.81 and 0.75, respectively).

The resulting regression model has an area under the ROC curve
(AUC) of 0.6 on the testing set. A summary of the 10 most predictive posi-
tive and negative coefficients is given in Fig. 8. By far the most important
predictor — with a large negative weight — is the article’s quality. Moreo-
ver, some topics are positive predictors (e.g., “Language and literature”,
which also includes all biographies, as well as “Internet culture”), while
others are negative predictors (e.g., “Media”, “Information science”).

Given the importance of the quality feature in this first analysis, we
now move to investigating its role in a more controlled study.
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Figure 9. Comparison of page-specific click-through rate for low- (yellow)
vs. high-quality (blue) articles, as function of popularity (Sec. 5.2).
Error bands: bootstrapped 95% Cls.

5.2. Effects of page quality

To come closer to a causal understanding of the impact of an arti-
cle’s quality on readers’ clicking citations in the article, we perform a
matched observational study. The ideal goal would be to compare the
page-specific CTR (Eq. 2) for pairs of articles — one of high, the other of
low quality — that are identical in all other aspects.

Propensity score. Finding such exact matches is unrealistic in practice,
so we resort to propensity score matching [4], which provides a viable
solution. The propensity score specifies the proba-bility of being treated
as a function of the observed (pre-treatment) covariates. Crucially, data
points with equal propensity scores have the same distribution over the
observed covariates, so matching treated to untreated points based on
propensity scores will balance the distribution of observed covariates
across treatment groups.
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In our setting, we define being of high quality as the treatment and
estimate propensity scores via a logistic regression that uses topics,
length, number of citations, and popularity as observed co-variates in or-
der to predict quality as the binary treatment variable. We consider as
low-quality all articles tagged as Stub or Start (74% of the total; Fig. 2c),
and as high-quality the rest. Articles without a refClick or fewer than 100
pagelLoad events are discarded in order to avoid noisy estimates of the
page-specific CTR. This leaves us with 854K articles.

0.009 4
Short articles
0.008 === Long articles

0.007 4

Page click-through rate
o o o o
o [=] [=] [=]

o (=] (=] (=]
W = L o
1 1 1 1

H"‘-‘““'+7*——h.__‘_
0.002 e
[

0.001+

0.000

— T T — T T T — T
10% 10° 10
Page views (log scale)

Figure 10. Comparison of page-specific click-through rate for short (yellow)
vs. long (blue) articles, as function of pop-ularity (Sec. 5.3). Error bands:
bootstrapped 95% Cls.

Matching. We compute a matching (comprising 198K pairs) that min-
imizes the total absolute difference of within-pair propensity scores, un-
der the constraint that the length of matched pages should not differ by
more than 10%. This constraint is necessary to ascertain balance
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on the page length feature because page length is so highly correlated
with quality (Pearson correlation 0.81; cf. Sec. 5.1). After matching, we
manually verify that all observed covariates, including page length, are
balanced across groups.

Results. Fig. 9 visualizes the average page-specific CTR for articles of
low (yellow) and high (blue) quality as a function of article popularity. We
can observe that the CTR of low-quality articles significantly surpasses
that of high-quality articles across all levels of popularity. In interpreting
this result, it is important to recall that page length is one of the most
important features in ORES [20], the quality-scoring model we use here.
As we control for page length, the gap observed in Fig. 9 may be attribut-
ed to the remaining features used by ORES, such as the presence
of an infobox, the number of images, and the number of sections and sub-
sections.

We hence dedicate our next, final page-level analysis to estimat-ing
the impact of page length alone on page-specific CTR.

5.3. Effects of page length

In order to measure the effect of page length on CTR, we take a two-
pronged approach, first via a cross-sectional study using propensity
scores, and second via a longitudinal study.

Cross-sectional study. First, we conduct a matched study based on
propensity scores analogous to Sec. 5.2, but now with page length as the
treatment variable (using the longest and the shortest 40% of articles as
treatment groups), and all other features (except quality) as observed co-
variates. Matching yields 683K pairs, and we again manually verify co-
variate balance across treatment groups.

The average page-specific CTR of short articles (0.68%) is more than

double that of long articles (0.27%; p < 0.001 in a two-tailed Mann-

Whitney U test). Moreover, as seen in Fig. 10, this relative difference ob-
tains across all levels of article popularity.
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Longitudinal study. While in the above cross-sectional study propen-
sity score matching ensures that the covariates of long vs. short articles
are indistinguishable at the aggregate treatment group level, it does not
necessarily do so at the pair level. Also, we did not include as observed
covariates features describing the users who read the respective articles,
and it might indeed be the case that users with a liking for short, niche
articles also have a higher probability of clicking citations. In order to
mitigate the danger of such remaining potential confounds and achieve
even finer control, we now conduct a longitudinal study to assess how a
variation in length of the same article impacts its CTR.
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Figure 11. Comparison of page-specific click-through rate of shorter (green)
vs. longer (purple) revisions of identical arti-cles, as function of length ratio
(Sec. 5.3). Inset: popularity as function of length ratio. Error bands:
bootstrapped 95% Cls.
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To do so, we select all articles that grew in length between Octo-ber
2018 and April 2019, our two data collection periods (Sec. 3.2). To con-
trol for the effect of page popularity, which was observed to negatively
correlate with CTR (Fig. 9 and 10), we assign a popular-ity level to each
article by binning page view counts into deciles and discard articles
whose popularity level has changed between the two periods. This way,
we obtain a set of 120K articles with matched long and short revisions.

By grouping these articles by the length ratio of their two revi-sions
and plotting this ratio against the CTR for the long (purple) vs. short
(green) versions (Fig. 11), we provide a further strong indi-cator that page
length causally decreases the prevalence of citation clicking. According to
a Mann-Whitney U test, the CTR difference between long and short revi-
sions is statistically significant with p < 0.05 starting from a length in-
crease of 17%, and with p < 0.01 from 31%. In addition, to verify that the
effect is not confounded by a concomitant change in article popularity,
the inset plot in Fig. 11 shows that the popularity indeed stays constant
between revisions.
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