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KonuuectBeHHble XapakKTepUCTUKK paboThbl C LUTaTaMM
B Bukuneauu.
(Yactb 1)

AHHOTaums: Bukuneams 9BnseTcs ogHUM M3 CaMbiX MOCELAEMbIX CAaMTOB B MHTEp-
HeTe U pacnpoCTPaHEHHbIM UCTOYHUMKOM MHPOPMaLUKU AN MHOTMX MOJb30BaTENEN.
B kauectBe 3Humknoneoun Bukuneams 3amyMbiBanacb He KakK MCTOYHUK OpUruU-
HanbHOM (OKOHYaTeNbHOM) Hay4HOW MHGOpMaLuK, a, CKopee, kKak BopoTa K bonee
rnyboKMM M TOYHBIM UCTOYHMKAM. B cooTBeTCTBMM € 6a30BbIMM NpuHUMNamMu Buku-
neaMu @akTbl OOMXKHbI 6bITb MOAKPEnaeHbl HaAEXHbIMU MCTOYHUKAMMU, KOTOpble
OTPAXXAKOT MOJIHLIMA CMEKTP BCEX MHEHMM MO AAHHOM TeMe. XOTS UMTaTbl iexar B
0CHOBe (PYHKLMOHWPOBaHUS Bukunegum, noka Mano Yto M3BECTHO O TOM, KaK NoJib-
30Batenu paboTaroT ¢ HUMU. UToBbI 3aKpbITb 3TOT NPO6eN, Mbl CO34aNMN KIMEHTCKMUE
(nonb3oBaTenbCKME) MHCTPYMEHTLI A1 BEAEHUS 3anMcei (KypHanoB) BCeX B3aMMO-
[EeVCTBUI CO CCbIIKaMM, MAYLIMMU U3 aHIN0N3bIYHBIX CTaTeld Bukuneamu Ha uMTu-
pyeMmble CCbIIKM B TEYEHUE OAHOr0 MecsLa, U NPOBENU NePBbIA aHaNU3 B3aUMOLEeW-
CTBUS UMTaTenem c uuraTaMu.

Pe3ynbTaTbl NOKa3biBalOT, YTO B LLENIOM BOBNEYEHHOCTb B LMTATbl HU3Kas.
Okono 300 NpoCMOTPOB CTPaHML, NPUBOAST K BXOAY HAa OA4HY CCblUIKY — 3TO COCTaB-
nsaet Bcero 0,29%, B ToM uncne 0,56% npu pabote C HACTONbHbIM KOMMbIOTEPOM
(Ha pabouyem ctone) u 0,13% npu pabote Ha MOBUAbHBIX ycTpoicTBax. ConocTas-
neHne GaKTopoB, CBA3aHHbIX C MEPEXOAAMU MO CChINKe, MOKa3blBAET, YTO NEPEXOAb
NPOUCXOAAT Yalle Ha 6bonee KOPOTKMX CTPaHMLAX M HAa CTPaHMLAX OTHOCWUTENbHO
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HM3KOro KayecTBa. Mcxoas M3 3TOro MOXHO NPefnoN0oXMUTb, YTO CCbUTIKM Yalle BCEro
TpebytoTcs, Koraa Bukunegus He copepXut MHOOPMALMIO, KOTOPYH MLLET MOMb30-
BaTenb. Kpome TOro, Mbl 06patnin BHUMaHWE, YTO UCTOYHUKM OTKPLITOrO AOCTyna U
CCbINKM O >KM3HEHHbIX COBLITMAX (POXAOEHus, cMepTH, 6paku M T.4.) 0COBEHHO
NonynsipHbI.

CobpaHHble BOeAMHO, HALLX BbIBOAbI Yr1y6Ng0T NOHMMaHWe ponu Bukunegum
B rnob6anbHOM MHOPMALMOHHON 3KOHOMMKE, rae HaO4EXHOCTb CTAaHOBUTCS BCE Me-
Hee onpenenéHHOM, a 3HaYeHUe UCTOYHMKOB CTAHOBUTCS BCE Bosiee BaXKHbIM.
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Bpan N MOXHO Ha3BaTb TO, YTO M3Y4anu 3TU CMELMUANUCTbI, LUTUPO-
BaHueM. Ckopee, peyb MAET O MHOMOCTYNEHYATOM YTOYHEHUW MHDOPMaLUn
W npeaMeTa, MHTEPECYHLEro YyuTaTens. 3TO NPOUCXOAMUT 3@ CYET MHOro-
YMCNEHHBIX CCbUTOK M Pa3bsSCHEHMI, K KOTOPbIM MOXET NPM KenaHum obpa-
TUTbCS NoMb30oBaTeNb. M306unmne 3Tnx nobaBok nopaxaert. Nonb3oBaTento
NpenoCTaBNseTCS BO3MOXHOCTb MHOrodaceTHOM AeTanusaumm UHTepe-
cytower ero npobnemsl. MNoBeneHne nonb3oBatener Bukunegun B xome
npouecca nocTeneHHoro, Noc/eA0BaTeNIbHOr0 NO3HAHUA — BOT YTO M3y4a-
JIoCb B 3TOM paborte.

Mpu nepeBoge Mbl NOCYMTANM HEOOXOAMMbIM BCTaBWUTb HECKO/bKO
NpMMEeYaHWI, CBA3aHHbIX C TEPMUHAMM U3 MATEMATUYECKOW CTaTUCTUKK, —
KOMMNNeMeHTapHasa MHTerpanbHas GyHKUMS pacnpeneneHuns, MapKkoBCKui
aHanus, npeaukTop, naowapb nog ROC-kpuson AUC, koadduumeHT Koppe-
naumm MnpcoHa, KoBapuaums, [OBEPUTENbHbBIN MHTEPBAN, METOA, KOPPEKTU-
POBKM MCXOAHbIX AaHHbIX, U-KpuTepuii MaHHa — YWUTHWU. Mbl ux Bblaenunu
KYypCUBOM.

1. BBeaeHnue

Bukunennsa - camasi 60nbLiag 3HUMKIONEANS U3 KOraa-nMbo co3aaH-
HbIX — SIBNSIETCS MNOAOM COBMECTHbIX YCUIMI 6GONbLIOrO pefakTOpCKOro
KONNeKTMBa, CaMOyNpaBnseTcs NoCpeACcTBOM COrMacOBaHHOW MOMUTUKM HA
OCHOBe pykoBoaAwmMX npuHuunos [7, 16]. bnaropaps ynopHoi pabote
coobliecTBa penakTopoB coaepxaHue Bukuneouu, kak npaBuno, Kadvect-
BEHHOEe M akTyanbHoe [25, 45] n 3acnyXunBaeT AOBepUs Kak UCTOYHUK Hen-
TpanbHOW, HenpeaB3aTon nHdopmauum [35].

BcTpoeHHbie ccbikn (umTathl) Buknneaun aensoTcs KoveBbiM Mexa-
HWU3MOM [/ MOHUTOPMHIA U NOAAEPXKaHMS BbICOKOrO KayecTBa. Mbl umc-
nonb3yeM TEPMMHbI CNpaska, ccolika (reference) w yumuposaxue (citation)
Kak B3aMMmo3aMeHsieMble. baszoBas monutuka Bukuneamm B OTHOWEHMM CO-
AepxaHus TpebyeT, 4ToObl «I0AM, MCMONb3YIOLWME SHUMKIONELNIO, MOIH
ybeautbcs, 4to MHGOPMauMs MNOCTyNaeT M3 HAAEXHOIO WCTOYHMKA»
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(https://en.wikipedia.org/wiki/Wikipedia:Verifiability, https://en.wikipedia.
org/wiki/Wikipedia:Reliable_sources) u uuTaThl SBASIOTCA OCHOBHbLIM CMO-
coboM cBsizaTb yTBEPXKAEHWE C €ro UCTOYHMKamu. OTanunTenbHas Yepta
Bukuneamm - «4eMCTBEHHOCTb» MHOMMX LMTAT: OHM YacTO CHabXeHbl -
nepccbiIkaMy Ha LMTUPYeMbI MaTepuan, LOCTYMHbIA B MHTEPHETe.

B pesynbrate ponb Bukuneomm B uHTepHeTe Obina onpepeneHa Kak
«MOCT K CNneayioleMy ypoBHIO akageMuueckux pecypcos» [19] u «BopoTa,
yepes KOTOpPble MWANIMOHBI NIIOAEN Ternepb MLYT AO0CTYNn K 3HaHuo» [11].
M TeM He MeHee OCTaETCs OTKPbITBIM BOMPOC: B KAKOM Mepe yutatenu Bu-
Kuneaumu LencTBUTENIbHO NepecekatT MOCT K 3HAHUAM U MOMyYalT A0CTynN
K bonee WWPOKMM MCTOYHWMKAM 3HAHWS, YNOMSHYTbIM B 3HUMKNOMNEANUU?
YynTbiBasi KONNEKTUBHYIO U OTKPbITY0 Npupoay Bukuneanm, BO3MOXHOCTb
KONMYECTBEHHO OLEHUTb B3aUMOAENCTBME NONb30BaTeNeN C KOHTEHTOM W
€ro BCMNOMOraTeNibHbIMKM WMCTOYHMKAMU MMEET pellalollee 3HayeHue ang
MOCTOSAHHOIO YNYYLIEeHUs 3HUMKNoNneanu u eé ponu B GOpMMPOBaHUM Ca-
MOKPUTUYHOrO 0bLecTsa.

lNoHnMMaHuWe cnocoba B3aMMOAENCTBUS YMTaTeNei C uuTaTamMm nosBo-
NSIeT nyywe OUEHUTb poNib PeaakTopoB M MonuMTUKKM Bukuneomu B nopaep-
YKaHUM BbICOKOro KayecTBa MHGOPMaALMK, U3MEPUTb OBLLECTBEHHbIM CNpOC
Ha BTOPUYHbIE UCTOYHMKM M OaTb MOTEHLMaNbHble peKOMeHJAUMN AN no-
BblLLEHWS1 MHTepeca 06LLeCTBEHHOCTM K CCbIIKaM. JaHHbIA OKYMEHT aena-
€T Wwar B 3TOM HanpaefeHun — B HEM BrepBble NOAHSATA NpobneMa Konuye-
CTBEHHOM OLEHKM M M3y4yeHMs B3aUMOLENCTBMS uuTaTtenei Bukunegum c
umtatamu. [1ng Gonblieit KOHKPeTU3aUuMKn Mbl 3a4aéM Cnepylolime uccieno-
BaTe/IbCKME BOMPOChI:

Bonpoc 1: Kak yacto nonb3oBatenu nepexomsT K uuTaTtaM npu YTeHUm
Bukunegun? (Paspen 4.)
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Bonpoc 2: Kakne ocobeHHOCTM CTpaHuLbl NpeackasbiBatoT, OyaeT i
yuTaTenb B3aMMOAENCTBOBATL C LMTATOM Ha cTpaHuue? (Paspen 5.)

Bonpoc 3: Kakue 0cobeHHOCTU LuuTaThl NpeLCcKa3biBakoT, OyaeT nun uun-
TaTeNb B3aMMOLENCTBOBaTb C 3TUM MaTepuanoMm? (Pasnen 6.)

YT06bl OTBETUTH Ha 3TW BOMPOCHI, Mbl COBpanu HGonblwon Habop AaH-
HbIX (06bEMOM 96 M6), BK/IOYAKLWMIA BCe CBA3aHHble C LUMTUPOBAHUEM
LLleViCTBUS B aHrnos3bl4HOM Bukunepmm 3a gBa mecsiua (oktsbpb 2018 .
n anpenb 2019 r.), B TOM uncne cnpaBoyHble Wenyku (KNMKK), BCNbiBato-
Wpe CnpaBKKW, CHOCKM (MpUMeEYaHUs) BHU3 M BBEPX, KaK 3TO MOKa3aHO Ha
PUCYHKe.
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MpumMepbl WecTu TMNOB B3aMMOAEMCTBUIA CO CTPAHULAMM U LIMTAaTaMM,
KOTOpble Mbl PUKCUPYEM B aHINMICKOW Bukuneaum c noMoLbio MHCTpYMEHTa
EventLogging Bukumeama. CtpaHmua Bukuneaum coctouT M3 HECKONbKUX HacTei:
3arofi0BOK CTaTbM, OCHOBHOM TEKCT CTaTbM, 30HA (pa3Aen) NpuMe4aHnii BHU3Y
OCHOBHOrO TEKCTa, 30Ha AONONHUTENbHOU MH(OPMaLMM B NPaBOI YaCTU CTPaHULLbI.
Bo Bcex 30Hax oTAe/bHbIE CJ10BA UM HECKObKO CJ1I0B MOTyT
CHabXXaTbCsl aKTUBUPYEMbIMU TMNEPCCbIIKaMK

AHanu3unpys 3T0T Habop AaHHbIX (BaHHbIe AOCTYMNHbI Ha https://github.
com/epfl-dlab/wikipedia-citation-engagement), Mbl genaem cneapywowue
OCHOBHbI€ BbIBOABI.

Mbl KONMYECTBEHHO OLEHMBAEM B3aMMOAENCTBME MONb30BaTenen C
UMTaTaMM M HAXOOMM, YTO 3TO OTHOCMTENbHO pefkoe cobbiTne (RQI1, pas-
nen 4): B TeyeHne ogHOro mMecsua 93% CCbIOK B LMTaTaX HUKOrAA He aK-

HayuyHble 1 TexHuyeckme 6ubnmnotekn, 2020, N2 9 99



TUBMPYIOTCS, @ 40N CETEBbIX CTPAHMLL, C KOTOPbIX MPOUCXOAMA nepexos no
ccbinke, coctasnsieT 0,29%.

Mbl nonyyaem npeacrasneHue o dhakTopax, CBSA3aHHbIX C MOMCKOM A0-
NOAHUTENLHON WHbOPMaLMKM NOCPEACTBOM WMCMOMb30BAHUS LUTUPOBAHMS,
KaK Ha ypOBHe CTpaHuupl (pa3gen 5), Tak u Ha ypoBHe cCbinok (pasgen 6).
C noMoLpio CONOCTaBUMbIX CPAaBHEHWI MOKa3blBAaeM, UTO CTaTbM, KOTOpbIE
umetoT Bonee BbICOKOE KAyeCTBO W, CNefoBaTeNibHo, 6onee nonynsapHbie u
noapobHble, CNOCOBCTBYIOT CHWXKEHMIO CKIOHHOCTM Monb3oBaTeneln pabo-
TaTb C UMTaTaMU (He CTUMYMPYIOT MHTEpeC yuTaTeNien K LUTUPOBAHMIO).
MNpuMeHss Moaenb NOrMCTUYECKON perpeccun, HaCTPOEHHY pacno3HaBaTh
JIMHIBUCTMYECKME 0CODEHHOCTU, Mbl OMPEeAEeNUIY, YTO Yalle MUCMob3yeMble
CCbUTIKM, KaK MpaBmno, CBA3aHbl C COLMANbHBbIMU MU XU3HEHHbIMU COObI-
TUAMMU.

Takum 06pa3om, Mbl NPUXOOMM K BbIBOAY, UTO ANs yuTtaTenen Buku-
negus CTaHOBUTCS NMepexofHbIM MOCTUKOM (LLTKO30M) B TeX Cyyasx, Koraa
CaMM CTaTbM HEBbICOKOro KayecTBa, NMO60 HefoCTaToO4HO WUHGMOPMATUBHBI.
A ecnu cTatbun B Bukuneamm n nH@opMaumsa B HMX AOCTAaTOYHO BbICOKOrO
KayecTsa, TO B nopasnsiowemM bonblwmHcTBe CnyyvaeB Bukuneaus asnsercs
KOHEYHbIM MYHKTOM Ha3HA4YeHWUS (He HYXXHbl PA3bSCHEHWUS UK [OMNONHEHMS).

B Hawen paboTte BnepBble UCCNEN0BAHO, B3aUMOAENCTBYIOT /I NONb-
30BaTenu C uutatamu B Bukuneamm u kakmum obpasom; Mbl MPOKNALbIBAEM
nyTb K 6onee WMUpokoMy 1 rnybokoMy NOHUMaHuo ponu Bukuneaum B rno-
6anbHOM MHAOOPMALMOHHOM 3KOCUCTEME.

2. CMeXHble paboTbl

ITOT AOKNAL CBA3aH C UCC/IeA0BaHUAMM MO PAAY CMEXHbIX Hanpasne-
HUI (Tem).

Xapakmepucmuku vumameneii Bukuneduu. 3HauuTenbHas YacTb
NpeLLecTBYOWMUX UCCNeA0BaHNUIA Bblna HanpaBieHa Ha NOHWMaHMe pabo-
Tbl Nonb3oBaTenen ¢ Bukuneanen ¢ NosvuUMiA pefakTopcKoro coobuiectsa
[2, 41, 43, 68]. ViccnepoBaHua nosefeHus uutatenen Bukuneomm B oc-
HOBHOM YUYMTbIBAIOT MHTEPEC K cofepxaHuto (KoHTeHTy) [31, 49, 63], nony-
NSIPHOCTb KOHTEHTa [8, 47, 56] unu nocnenoBaTenbHOCTb M BpeMs COBbITUS
[37]. CoBceM HepaBHO M3y4ancs BOMPOC, MOYEMy MONb30BATENIM YMTAOT
Bukunenmio, KoMOUMHUPYS B OMPOCHI C HECKOIbKUMU BapuaHTaMun OTBETOB
CO CTaTUCTMYECKMM aHanu3oM nor-hawmnoB akTUBHOCTM MNONb30BaTeNen
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[53]. Moxoxuit Nno MeToaMKe aHanu3 Kacancsd usyydeHus Bukunegmun Ha
14 a3bikax, KpomMe aHrauinckoro [32]. Mano M3BecTHo, 04HaKo, O TOM, Kak
Nnofb30BaTeNM B3aUMOLENCTBYIOT C UMTaTaMun Bukmuneamm ns BHeELWHUX UC-
TOYHWMKOB; Halle UCCIIef0BaHME — MEPBOE Ha 3Ty TeMy.

Hasuzayus no Bukuneduu. CcbinouyHble Matepuansl Bukunegum -
yacTb obwupHoW cuctembl eé cesizeit ¢ CeTblo. [loHMMaHMe Toro, kKak uc-
NONb3YHTCA CCbINKU, MOXET AaTb MONE3HYK AO0MONHUTENbHYO MHDOPMa-
UM O TOM, KaK ynyywwuTb (YHKUMOHMpPOBaHME 3TOM cCBa3u [29, 66].
B mpepbiaywmnx nccnenoBaHusaX yxe usydanu, aHanuMsuposanum, Mogenmpo-
BaAM W npeackasbiBanu 6a3oBble 3N1EMEHTbl HaBUrauuu ChneumanncroB
no Bukunneaomun [13, 18, 21, 30, 52, 62], B 0CHOBHOM 0OnuMpasicb Ha paboTty
c urpoBbiMn MaTepuanamu B Wikispeedia [50, 64, 65] n B WikiGame
[12, 26, 54]. B HaweM uccnenoBaHnM Mbl UCMOMb30BAAN HOBbIE, AETaNbHO
CTPYKTYpUpOBaHHbIe Habopbl AaHHbIX MO paboTe nonb3oBaTenen C Hayuy-
HbIMW CCbINKaMK M3 BukMneammn Ha BHELIHME Hay4YHble UCTOYHUKM.

Hayka e Bukuneduu. 3ameTHas 4aCTb CCbINOK B Bukuneomu otcbinaer
Hac K Hay4yHbIM nybnukaumam [40]. CnepoBaTtenbHo, oHa aBngeTcs 6a30BbIM
OKHOM [n5 HAay4HbIX pe3ynbTaToOB M MO3BONSET LWMPOKOM Mybnuke nyyuie
noHuMatb Hayky [33, 34, 38, 51, 61]. BeposTHOCTb UMTUPOBAHUS KOH-
KpeTHoro maTtepuana B Bukunenmm 3aBucut oT uMnakT-akropa nybnuka-
UMM U JOCTYMHOCTM 3TOFO UCTOYHMKA B pEXMME OTKpbIToro goctyna [58].
CaM akT uMTMpOoBaHUa B BukmMneaumn MoxeT paccMaTpuBaTbCs Kak KOMMO-
HeHTa UMnakT-pakTopa. HecMoTps Ha To, uTo Buknneams umeet KocBeHHoe
B/IMSIHME Ha XOQA Hay4yHoro nporpecca [59], obpaTHble CCbINKM HA Heé B
Hay4HOW NiMTepaType AOCTaTOYHO peaku [23, 60].

CosepwerHcmeoeaHue Bukuneduu. KayectBo MaTepuanoB Bukuneomm
3aBUCUT OT paboTbl peaakToOpoB M MOCTOSIHHOrO COBEPLUEHCTBOBAHMUS Tek-
cTa ctatei [9, 46]. ABToMaTMyecKne unm noayaBToMatMyeckne MHCTPYMeH-
Tol [17, 39, 44] nomoratoT Kak COBEpLUEHCTBOBATb MOJIb30BATENbCKUIA OMbIT
[29, 69], Tak 1 pa3Ho0Opa3uTb conepxaHue [42, 67] u ynydwmnTb ero Ka-
yecTBo [1, 20, 28]. HagéxHoCTb M AOCTOBEPHOCTb MaTepuanos Bukunenmu
MOTYT MOBbILIATLCS aBTOMATUYECKM, HAaNpPUMep, NOCPeLCTBOM 0BHAPYXKEHUS
MaTepuana Afis noTeHuManbHbIX CCbinok [15] nnn obpawenuns yepes Buku-
neavio C Lenbilo NoucKa MaTepuanos Ans umTtuposaHus [48]. Mnybokoe
n3yyeHue Hawen paboTbl MOMOXET ynyywuTs Bukuneguio nytém nobasne-
HMS HOBbIX LMTAT, KOTOPble, BO3MOXHO, NPUB/IEKYT NO/b30BaTENEN.
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KonuyecmeeHHbie oueHku pabomsi nonssoeamereii. Bosneyenme nonb-
30BaTesieil, UX peakLMs KPUTUUECKM BaKHbI N9 COBEPLIEHCTBOBaHUS cep-
Bucoe Bukuneauu. Mo3atoMy MHOrouncieHHble nccnenosatenm chokycmpo-
Ba/MCb Ha MOMYYEHUU KONMYECTBEHHbIX OLEHOK paboTbl Monb3oBaTtenen
CeTn c OHNaHOBbLIMU AOKYMEHTaMM, HaNpUMep, B KOMMbIOTEPHbIX peknam-
HbiX mpoueccax [6, 70], coumanbHbix ceTax [5, 10, 22] uan npu nowmcke
uHpopmauum [24, 55].

3. C60p AAHHbIX O LUTUPOBAHUU

YTo6bl M3yuuTb paboTy umTaTeneit C umuTaTtamu, Mbl OpraHuW30Bau
c60p AaHHbIX O TOM, KaK YMTaTEIM OPUEHTUPYIOTCS M KaK OHWM B3aMMOAeN-
CTBYIOT C LUMTaTaMM B aHrN0s3bl4HOM Bukuneamu.

O6uwas uHgpopmayus: yumamsi 8 Bukuneduu

CraTbu B Buknneamu HanucaHbl pefaaktopamu B BUKU-KOAE, MPOrpam-
Me 43blka pa3MeTKK, 3aTeM OHu nepesoaaTcs B HTML nporpaMMHbiM obec-
neuyeHneM MediaWiki, koTopoe obecneuymBaeT QyHKLMOHMPOBAHME CaMTa.

EcTb pa3Hble cnocobbl A06aBUTb CCbIIKM HA MCTOYHUKM B TEKCTE, OHU
KPaTKO M3M10XKeHbl HWXe. Bo Bcex cyyasx nonHble CNpaBoOYHble ONUCaHUS
npeacraBfieHbl B BUAE NMPUMeEYaHU (CHOCOK) BHM3Y CTpaHuubl (B Cneuu-
anbHOM 30He (paszene) nof HasBaHueM «CCblKM» (B PYCCKOS3bIYHBIX TEK-
CTax MX Ha3blBAKT NPUMEYAHUSIMU BHU3Y CTpaHuLbl. — [Ipumey. nep.) ¢ aB-
TOMaTU4YeCcku MPUCBOEHHBIM HOMEPOM CHOCKM, f00aBnsieMbIM B KayecTBe
npuBsA3KK (aKops) ccbiku (Hanpumep, «[1]») B TekcTe cTaTbu Be3fde, rae
LUMTUPYETCS 3Ta CCbIKA (CM. pUC. Bbie). bonbUIMHCTBO CCbINOK B 3TOM pas-
[lene COCTOWT M3 TEKCTa, BK/IYas Ha3BaHME WUCTOYHMKA, UMEHAa aBTOpPOB,
ron nybnukauuu u unaTtens UCTOYHMKA.

Ins 80% ccbinok Bukunenmm 3aronoBok UCTOUYHMKA aKTUBUPYETCS Mo-
CPencTBOM KMKA TMMEepPCChINKM Ha UCTOMHUK (mumyn kaukabeneH). Kpome
TOro, NPU YTeHWUM CTPaHMULBI, KOr4a Kypcop MpOXOAWT Had HOMEepoM Npw-
MeuyaHusi, BO3HMKAET BCM/bIBalOLLEe OKHO, CofepXaliee TeKCT CCbUIKU U
KnuMKabenbHyK CCbIIKY, €CnM TakoBas uMeeTcs, Hanpumep: https:
//www.mediawiki.org/wiki/Reference_Tooltips. Daniel Nasaw (July 24,
2012). “Meet the ‘bots’ that edit Wikipedia”. BBC News («[o3HakoMbTech C
“6oTaMu”, KoTopble peaakTupytoT Bukuneauio». Hosoctn BBC). Koraa uura-
TE/IM HAXKMMAKT Ha HOMEpP CHOCKM (CCbUTKM, NMPUMEYaHUS), OHU NepexoasT
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Ha OMuCaHue CCbIIKM BHU3Y CTPaHMULbl, OTKYAA OHU MOTYT BEPHYTHCS Ha3as
K TEM MeCTaM, HaXaB Ha MaNneHbKy UKOHKY (HanpuMmep, *).

Hanbonee pacnpocTpaHéHHbIM cnocob f06aBUTb CCbINKY HA CTaTbl B
COOTBETCTBUM C PYKOBOAALMMM NpUHUMNAMU Bukunegum - penatb 3TO C
MOMOLLbI0 BCTPOEHHOM CCbINIKM, MCNONb3Ya Ter <ref/> HeNoCpeaCTBEHHO B
KOHTEKCTe, rie CCbifKa BnepBble LMTUpYeTCs. B Tere penaktopbl MOryT yka-
3bIBaThb CMPaBOYHbIe JaHHble (TEKCT U CCbINIKM), UCNONb3Ys 3apaHee npefo-
npenenéxHbii WabnoH mMaM NpocTon BUKM-KOA. B pononHeHue kK 3atomy
CTQHOAPTHOMY METOAY HeKOoTopble CCbiKM B MHGBOOOKCe f06aBnaTCa aB-
TOMaTUYeCKM Mo WabnoHaMm, BKKYEHHBIM B CTPaHULY, HanpuMep TakuM,
Kak reonokauus. CToutT 0TMeTUTb, YTO CCbIIKY MOXHO NMPUBOAUTL HECKO/b-
KO pa3s, MpUCBOMB el UMS 1 [0BaBUB Ter K KaXAOMY NpennoXxeHuto, KoTo-
poe [OMKHO cCbliaTbCst HAa Hero. C y48TOM MHOrOYMCNEHHbIX CMOCO60B
MCNONb30BaHUS Tera <ref/> u pNg TOYHOro NoAcYETa B AAHHOM paboTe Mbl
nepeBoAMAN TEKCT CTaTbM U3 BUKM-KOAA B HTML v ussnekanu nHdopma-
umto u3 koga (nporpammol) HTML.

Peaucmpauus cayvaee yumupoeanus u 3azpy3Ku CMpaHuuys!

Mbl ucnonb3yeM UMHCTpYMeHT EventlLogging Bukumepma (https://www.
mediawiki.org/wiki/Extension:EventLogging/Guide) - paclmpeHue
nporpamMMHoro obecnevenns MediaWiki, KoTopoe OCyLLeCTBNsSeT BeAeHue
XypHana nor-¢anioB Ha CTOPOHE KAMEHTa, PUKCUPYS KOHKPETHbIE TUMbI
CobbITH.

Mbl oTCnexunBaeM NATb OCHOBHbIX TUMOB AEWCTBUM, CBS3AHHbIX C LM-
TUPOBaHMEM, @ TAKXKe LecToe CObbITUe — «3arpyska OAHOM CTpaHMUbl». [ng
3TOro Mbl GUKCUPYEM AEWCTBUS MbiwK — Ntoboe B3aMMOAEeNCTBME YnTaTens
CO CCbUIKOW (CM. pWC. Bblle ANS BM3yasbHOro noscHeHus). MNepeuncnmm
duKCnpyeMble NporpaMMon 3/1eMeHTI:

1) caMo cobbiTMe NpoCcMOTpa KaKoM-1Mbo onpenenéHHOM CTpaHWLbI
Bukunenmm, eMy NnpMcBOEHO Ha3BaHMe «3arpyska CTpaHuubl» (pageload);

2) LWeNYOK NeBOM KHOMKOM MbIWw (KKK) MO rMNepccblike B OCHOBHOM
TeKCTe, KOTOpbI NPUBOAMT NOSIb30BaTeNsl B CNPABOYHbIM pa3gen (K npume-
YaHUAM) BHU3Y CTPaHULbI. ITOMY COBbITUIO MpUCBOEHO Ha3BaHue fnClick (oT
footnote);
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3) obpaTHOe NO OTHOLWEHWIO K Mpeablaywelrt onepauum AeicTBUe:
LEeNYoK NO HOMepy CHOCKM B pasfene «[lpumeyaHusy», KOTOPbIA NpuBeaET
nonb3oBaTtens obpaTHO B TO MECTO OCHOBHOrO TEKCTa, OTKYAA OH OTnpa-
BUJICS MOCMOTPETb CNPaBKY. ITOMY COObITUIO MPUCBOEHO Ha3BaHue upClick;

4) Wwen4yok NeBOM KHOMKOWM MbIWKM (KNMK) MO MMNepccbiike B pasgene
«CnpaBku» («[IpyUMeYaHus») B HUXKHEN Y4aCTW CTPaHWULbl. DTOMY COOBITUIO
npuceoeHo Ha3BaHwue refClick (oT reference);

5) KUK No BHELWHeN CCbike, KOTOpAs HaxO4WTCS BHE npenenos oc-
HOBHOIO TeKCTa CTaTbM W paszgena «lpuMedaHus», B cneuuanbHOM cnpa-
BOYHOM 30He CnpaBa OT CTaTbW. JTOMY COObITMIO MPUCBOEHO Ha3BaHWE
extClick (ot external);

6) NpMOCTaHOBKA Kypcopa MbllwK (1Mb0 3amenneHue OBUXKEHMS)
6onee yem Ha 1 ¢ Hag rMNepCCbINKOM B TEKCTE AKTUBMPYET BCMJIbIBAOLLYHO
MOACKa3Ky, KOTopas BMAHAa He B pasgene «llpumeuaHus», a HemocpeacT-
BEHHO B TOM MeCTe, TAe OHa aKTMBMPOBAHA. IJTOMYy COObITUIO
npucBoeHO HasBaHue fnHover (oT footnote — npumedaHue u hover - na-
puTb, BCNAbIBaTh. [loackaska (tooltip, hint) — 3neMeHT rpaduyeckoro uH-
Tepdernica, CyKUT AONONHUTENbHBIM CPeACTBOM 0ByYeHMs Nosb3oBaTens).

Mnatdopma EventLogging ynpaBnseT TakK Ha3blBa€MbIM MApPKEPOM
ceccum  (CeaHCOBbIM TOKEHOM), OCHOBAHHbIM Ha TEXHONMOrMu cookie-
naeHTUdUKaTope, rpynnupytollem cobbiTus, KOTOPblE NMPOU3OLLIM B OLHOM
W TOW Xe 3aknapgke bpaysepa. TakuM 06pa3oM, Mbl CCbIaeMcs Ha nocne-
[LOBaTeNIbHOCTU COOBITUIA, MPOUCXOAAWMX C OOAHWM WM TEM XEe MapKepoMm
ceccun. Mol cobpanu AaHHble O MOOWAbHBIX YCTPOWCTB M HACTOMbHbIX
NnepcoHanbHbIX KOMMbOTEPOB O Tpaduke COObITUIA, CBA3AHHbIX C LUTUPO-
BaHMEM 33 [Ba Mepuoaa No YeTbipe CMEeXHbIX Hepenu: ¢ 26 ceHTabps no
25 okT96psa 2018 r. u c 24 mapTta no 21 anpena 2019 r.

B 0boux cnyyasx mMbl cobpanu Bce CBs3aHHble C LUTUPOBAHWEM COBbI-
s (extClick, refClick, fnHover, fnClick, upClick) n (M3-3a orpaHu4YeHui, CBs-
3aHHbIX C HeLOCTaTKOM MOLHOCTM BbIYMCAUTENBHON MHMPACTPYKTYpbl)
coenanu Bblbopky cobbiTuii pageload Ha ypoBHe ceaHca B pazmepe 33%.

UTobbl yOEAMTLCS, YTO XKYpHasbl OTPAXKAOT NOBEAEHWE YMTaTeNs, a He
noBefeHue pefakTopa, Mbl UCKNIOYUTENbHO COXPAHWUAM aHHble 33 3TU Ye-
Tblpe HeAenun ToNbKO OT aHOHMMHbIX NONb30BaTenen, oTbpacbiBas BCe CO-
6bITHS, CreHepupoOBaHHble pegakTopamu Bukuneaunm (Bowenwme B CUCTEMY
Nonb30BaTeIN UM 3aPErMCTPUPOBAHHbIE NOMb30BaTeNu). Takxke oTbpachl-
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BaNM daHHble OT 60TOB (60Tbl GUALTPYOTCA AeTekTopaMu — GUAbTpamy,
BCTPOEHHbIMU B nporpammy EventLogging). Mbl cobupanu AaHHble pOBHO
yeTblpe Hedenu, YTobbl YMEHbLIWTb NMOTEHLMANbHbIE HETOYHOCTM M3-33 He-
pPaBHOMEPHOCTM YacToTbl AHel Heaenu. Ha nmpoTskeHun Bceirt paboTbl Mbl
COCPeAoTOYMANCE B OCHOBHOM Ha [aHHbIX 3a BTOPOM Mepuoj, (anpenb
2019 r.), a okTa6pbCckMe gaHHble 2018 r. ucnonb3oBanu TONbKO A4S Npo-
BONBbHOMO (KOHTPO/IBHOr0) MCCNEA0BaHUS BO3OENCTBMUS KayecTBa CTaTbM Ha
B3aMMOLENCTBME YMTaTeNnen C umTaTamMu.

Onpedenenue uHOUKamopos (Mempuk) esaumooeiicmeus

[lBa kntoYeBbIX MOKa3aTens B HAlleM aHanu3e — 3TO TeMM nepexofa
no ccoinkaM (click-through rate CTR) v TeMn npoxoga Mo BCMbIBAKOLWMM
NoACKasKaM (MpuMeyaHusamMm).

MycTb ANs KaX[oM cTpaHuubl p U Kaxaon ceccum s C (p, S) UHAMKATUB-
Has QyHKuMs 6yaeT paBHa 1, ecnm Ha cTpaHuue Oblna akTMBMPOBaHa (Ha-
)ara) xoTa Obl 0fHa CCblIKa BO BpEMS CeaHCa S COOTBETCTBYIOLLMM NOb30-
BaTenem (cobbitne refClick), n 6ynet paBHa O B MPOTUBHOM Cly4Yae — eciu
3TOro He NPOM30LLNO.

AHanornyHbiM 0bpasom, nyctb H (p, s) yKa3blBaeT, UTO NONb30BaTENb
3aWEN Ha XoTs Obl O4HY BCM/bIBAKOLWYI CHOCKY (cobbiTne fnHover). Oanee,
nyctb N (p) — 3TO KONMYECTBO CECCUIA, B TEUEHME KOTOPbIX Bblna 3arpyxeHa
CTpaHuua p (cobbiTe pageload).

no6aneHelii pelimuHe Kaukos. [NobanbHbIM pernTuHr KAnkoB CTR oT-
paXKaeT B LenoM paboTy untatens C NOMOLLbI0 CCbITOYHbIX KAMKOB No Bu-
kuneamun. Onpepensercs Kak Aons NpoCMOTPOB CTPaHML, HA KOTOPbIX Npo-
M30LWEN Wen4yoK XoTa 6bl MO OAHOM CCblKe (MpY 3TOM BCe NPOCMOTPbI 04-
HOM M TOM e CTPaHULbI 33 OOHY CECCUI0 CYMTAKOTCS OAHUM COBbITMEM):

oCTR - D2 Cp.s)

ZPN(p) ’

roe p 0603HaYaeT MHOXECTBO CTPaHMLL, KOTOPbIE COAEPKaT XOTa Gbl OAHO
NPUMMEYaHMe C TMNepCCbIKOM.
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Temn nepexodoe 019 OAaHHOLi CMpAHUUbI ONPELENAETCS KaK BeposT-
HOCTb HabnoaeHUS, MO KpaHe Mepe, OQHOrO LEeYKa Ha CCbIKY BO Bpe-
MSl CeaHca, B KOTOPOM Oblfla NPOCMOTPEHa CTpaHuua p:

> C(p.s)
CTR ==
PCTR(p) Np)

HakoHeu, Mbl 0603Ha4YaeM cpegHuin ana ctpanmubl CTR pns MHOXeCT-
Ba CTpaHuL, P Kak

pCTR(p)= - > pCTR(p).

1
| P|

peP

O6patute BHMMaHMKe, YTO CpenHuin ans ctpanuubl pCTR (P) cooTBeTCT-
BYET MaKpoCpeLHEMY 3HAaYEHWUI0, B KOTOPOM Kaxaas CTpaHMLA MMeeT OAUH
M TOT Xe BeC, Toraa Kak rnobanbHbit gCTR COOTBETCTBYET MUKPOCPEAHUM
3HaAYeHMaAM, rae CTPaHULbl B3BELWEHbl MPONOPLMOHANbLHO KOMYeCTBy cec-
CUI, B KOTOPbIX OHW BbIIM MPOCMOTPEHDI.

Uccnedosarue cHocok. o aHanorum ¢ npuBefEHHbIMU Bbllle onpeje-
NEHUAMM, HO 3aMeHMB MHAMKaTop wenyka C (p, ) HA MHAMKATOP BCMIbI-

BALLMX CCbINOK H (p, S) Mbl Nnonyyaem rnobanbHy M cneuuduyueckyo ans
CTpPaHWLLbl BEIMYMHY TEMNA BCM/bIBAHUS CCbITOK.

D S R A TP

@ukcayus (3axeam) KoHmekcma cobbimus. Kaxpoe cobbiTne xapakre-
pu3yetcs HabopoMm ocobeHHOCTel, KoTopble hUKCUMPYIOT MHPOpMaUMIo O
Tpéx acnekTax cobbITus:

ceaHc (ceccums), B KOTOPOM NPOM30LW0 COBbITHE;

CTpaHuLa;

CChIfKa.

Ceccuss = Mbl cobrMpaeM yHMKaNbHbIV TOKEH Ceccum (3aKnaaky, cookie,
CM. pasfen 3.2), KoTopbli aeHTUdUUMPYeT 3aknaaka bpaysepa, roe npo-
usowo cobbiTue.

CmpaHuysl — Ha ypOBHE CTaTbM Mbl XpaHWM 3aroioBOK, MOeHTUDUKa-
TOp CTPaHMUbl, ASIMHY TEKCTa BUKM-KOLA B CUMBOAAX, KOIMYECTBE CCbIIOK U
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nonynsipHoCTb (Yncno cobbituii pagelLoad B nepuwop cbopa AaHHbIX). Mbl
TakKxXe ucnonbyem obwmii (MepHoBOM) Knaccudukatop (drafttopic classifier)
ORES [3] mna conocTaBneHus Kaxaow crtateM B Bukuneomm c BekTopom
TEMATUK, 3/IEMEHTbI KOTOPbIX OTPAXaKT BEPOSTHOCTb TOro, YToObl CTPaHMLa
COOTBETCTBOBaNa OfHOM M3 44 TeM caMoro BbicOKoro ypoBHsi WikiProjects
TakcoHommun (cM.: 7https://en.wikipedia.org/wiki/Wikipedia: WikiProject_
Council/Directory).

[anee Mbl ucnonb3yem mopens kayectsa Tosapa ORES [20] ana map-
KMPOBKM WM3AENWUIA C YPOBHEM KayecCTBa, KOTOPbIA MOXeT MpUHMMATh cne-
Aylolue 3HaueHus (0T HM3KOro A0 BbICOKOro Kavectsa): «OT6pockl, 3aTbiu-
Ka», «HayanbHbIM ypoBeHb», «C-knacc», «B-knaccw», «Xopowas CcTaTbs»,
«PekoMeHa0BaHHAs CTaTba».

Ccbinku = NS KaXA0M CCbINIKKU, HAXKATOM UAM BCNIbIBLIEN, Mbl 3aMnMCbl-
BaeM ee URL; TeKCT B CCblIKe; TEKCT NPeaJIOKEHUS, B KOTOPOM CCbIIKA YKa-
33Ha; €€ OTHOCMTENbHYIO MNO3MLMIO (B KAKOM YacTU CTPaHMLbl OHA HAXOAMT-
Csl) Ha TOM CTpaHMue, rae CCblka uMTMpyeTcs. Tak Kak Mbl CBSI3blBAaEM
CCbITKM C KOHTEKCTOM, CCbIMKM M3 OLHOMO MCTOYHWMKA, B3ATblE HA Pa3HbIX
CTpaHULAX, paCCMATPUBAIOTCS KaK OTAENbHbIE.

Buknnenmsa oMHamMuyHa no cBoer npupoae: CTaTbM NOCTOSHHO 0OHOB-
NSAITCA, U UX U3MEHEHUS OTCIEXMBAKOTCS NyTEM nepecMoTpa. K akkayHTy
LNS pa3BUTUA CTaTel 3a YeTbipe Hefenu cbopa AaHHbIX Mbl MPUCOEAUHSEM
OTAeNbHble MOKa3aTenn Ha ypoBHe CTaTbW. YTOObl BbIUMCAWUTD XapaKTepu-
CTUKM CTaTbW, TaKMe KaK AJIMHA CTaTbW UM KOMMYECTBO CCbINIOK, Mbl pac-
CYUMTbIBAEM MX CpedHee 3HayeHue Mo BCEM NMPOCMOTPaM, HauyuHas C ne-
puoaa peructpauuu. Ytobsl onpenenutb ypoBeHb BOBIEUYEHHOCTU YMUTaTe-
Nevi Mo OTHOLLUEHMIO K AAHHOM CTaTbe (Hanpumep, 3arpy3ku CTpaHuLbl, Knu-
KM MO CCbINKaM), Mbl CYMMUpYEM BCe COObITUS, KOTOpblE 3aMMCbIBAOTCS NpH
Ka>X40oM NpOCMOTpe CTaTbu.

Cnucok nutepatypbl (70 nosuumid) npencraBneH Mo agpecy
https://doi.org/10.1145/3366423.3380300.

lepesod A. U. 3emckosa, MMTHTH Poccuu
(MpodonxieHue & cnedyroujux HoMepax #ypHana.)

HayuyHble 1 TexHuyeckme 6ubnmnotekn, 2020, N2 9 107


https://doi.org/10.1145/3366423.3380300�

Undopmauma 06 aBTopax

TuumaHo Mukapam - LLkona KOMMbIOTEPHBIX M KOMMYHWMKALMOHHbIX Hayk (Mepe-
panbHOM NONUTEXHMYECKOW WKOoNbl Jlo3aHHbI, LLBernuapus

tiziano.piccardi@epfl.ch

Po6ept Bect - poueHT nabopatopum HayyHbiX AaHHbIX LLKOMbI KOMMbOTEPHBIX U
KOMMYHMKAUMOHHbIX Hayk ®DepepanbHOM MONUTEXHUYECKOM LWKOMbl J103aHHbI,
LLiseruapus

robert.west@epfl.ch

Mwupuam Peau - nccneposatens B HaydHow rpynne @oHaa Bukumeaus, GpaHums

miriam@wikimedia.org

DxoBaHHu KonaBuuua - poueHTt Jlabopatopun undpoBbiX 0OLECTBEHHBIX HayK
Yuuepcuteta AMcTepaama, Huaepnanabl

g.colavizza@uva.nl

108 Scientific and Technical Libraries, 2020, N2 9



PROBLEMS OF INFORMATION SOCIETY

Tiziano Piccardi, Robert West
School of Computer and Communication Sciences, EPFL
(Ecole polytechnique fédérale de Lausanne), Lausanne, Switzerland

Miriam Redi
Wikimedia Foundation, France

Giovanni Colavizza
Laboratory of Digital Humanities, University of Amsterdam, Amsterdam, Netherlands

Quantifying Engagement with Citations on Wikipedia.
(Part 1)

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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1. Introduction

Wikipedia is the largest encyclopedia ever built, established through
the collaborative effort of a large editor base, self-governed through
agreed policies and guidelines [7, 16]. Thanks to the tenacious work of
the editor community, Wikipedia’s content is generally up to date and of
high quality [25, 45], and is relied upon as a source of neutral, unbiased
information [35].
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Examples of the 6 types of interactions with pages and citations
that we record on English Wikipedia using Wikimedia’s EventLogging tool

Wikipedia’s inline references, or citations?, are a key mechanism for
monitoring and maintaining its high quality. Wikipedia’s core content pol-
icies require that “people using the encyclopedia can check that the in-
formation comes from a reliable source”® and citations are the main way
to connect a statement to its sources. A clearly distinctive feature of Wik-
ipedia is the fact that many citations are actionable: they are often
equipped with hyperlinks to the cited material available on the Web.

As a result, Wikipedia’s role on the Web has been defined as the
“bridge to the next layer of academic resources” [19], and the “gateway
through which millions of people now seek access to knowledge” [11].
Nevertheless, a question remains open: to which extent do Wikipedia
readers actually cross the bridge and access the broader knowledge refer-
enced in the encyclopedia?

Given the collaborative and open nature of Wikipedia, being able to
quantify readers’ engagement with the content and its supporting sources
is of crucial importance for the constant betterment of the encyclopedia

1 We use the terms “reference” and “citation” largely interchangeably.
2 https://en.wikipedia.org/wiki/Wikipedia:Verifiability, https://en.wikipedia.org/wiki/
Wikipedia:Reliable_sources.

HayuyHble 1 TexHuyeckme 6ubnmnotekn, 2020, N2 9 111



and its role in fostering a self-critical society. By understanding readers’
interactions with citations, we can better assess the role of Wikipedia edi-
tors and policies in maintaining a high quality of information, measure
public demand for secondary sources, and provide insights and potential
recommendations to increase the public’s interest in references.

This paper takes a step in this direction, by addressing, for the first
time, the problem of quantifying and studying Wikipedia readers’ en-
gagement with citations. More specifically, we ask the following research
questions:

RQ1. To what extent do users engage with citations when reading
Wikipedia? (Sec. 4.)

RQ2. What features of a page predict whether a reader will interact
with a citation on the page? (Sec. 5.)

RQ3. What features of a citation predict whether a reader will inter-
act with it? (Sec. 6.)

In order to answer these questions, we collect a large dataset com-
prising all citation-related events (96M) on the English Wikipedia for two
months (October 2018, April 2019), including reference clicks, reference
hovers, and downwards and upwards footnote click, as visualized in fig-
ure. By analyzing this dataset®, we make the following main contribu-
tions.

We quantify users’ engagement with citations and find that it is a
relatively rare event (RQ1, Sec. 4): 93% of the links in citations are never
clicked over a one-month period, and the fraction of page views that in-
volve a click on a citation link is 0,29%.

We gain insights into factors associated with seeking additional in-
formation via citation interactions, both at the page level (RQ2, Sec. 5)
and at the link level (RQ3, Sec. 6). Through matched observational stu-
dies, we show that articles that are of higher quality, and thus also longer
and more popular, are associated with a lower propensity of users to in-
teract with citations. Using a logistic regression model trained on linguis-
tic features, we show that more frequently clicked citation links tend to
relate to social or life events.

® Notebooks with code at https://github.com/epfl-dlab/wikipedia-citation-engagement.
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We thus conclude that readers are more likely to use Wikipedia as a
gateway on topics where Wikipedia is still wanting and where articles are
of low quality and not sufficiently informative; and that Wikipedia tends
to be the final destination in the large majority of cases where the infor-
mation it contains is of sufficiently high quality.

Our work provides the first study aimed at understanding if and how
users engage with citations on Wikipedia, thus paving the way for a
broader and deeper understanding of Wikipedia’s role in the global infor-
mation ecosystem.

2. Related work

This paper is related to research on a number of different themes.

Characterizing Wikipedia readers. A substantial amount of prior work
has focused on understanding user engagement with Wikipedia from the
point of view of the editor community [2, 41, 43, 68]. Studies on the be-
havior of Wikipedia readers have mostly considered interest in contents
[31, 49, 63], content popularity [8, 47, 56], or event timing [37]. More
recently, a study explored the question why users read Wikipedia, by
combining multiple-choice surveys with log-based analyses of user activi-
ty [53]. A similar design was used to study 14 languages other than Eng-
lish [32]. Little is known, however, on how users engage with Wikipedia’s
citations of external sources; ours is the first study on this subject.

Navigation in Wikipedia. Wikipedia citations are part of the hy-perlink
network connecting Wikipedia and the Web. Understanding citation usage
can yield useful insights for improving this network [29, 66]. The analysis,
modeling, and prediction of human navigation inside Wikipedia has been
considered in previous studies [13, 18, 21, 30, 52, 62], largely relying on
traces from the navigation games Wikispeedia [50, 64, 65] and WikiGame
[12, 26, 54]. For our study, we collect instead a new, fine-grained dataset
of user interactions with Wikipedia references to external content.
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Science in Wikipedia. A sizeable portion of citations on Wikipedia re-
fer to scientific literature [40]. Consequently, Wikipedia is a fundamental
gateway to scientific results and enables the public understanding of sci-
ence [33, 34, 38, 51, 61]. The chance of a scientific reference being cited
on Wikipedia varies with the impact factor of the publication venue and
its open-access availability [58]. Being cited on Wikipedia can thus be
considered an indicator of impact [27]. Despite the indirect influence that
Wikipedia has on scientific progress [59], Wikipedia is in turn rarely
acknowledged in the scientific literature [23, 60].

Improving Wikipedia. Wikipedia content quality relies on the work of
editors and their gradual improvement of articles [9, 46]. Automated or
semiautomated tools [17, 39, 44] can help improve user experience [29,
69], content variety [42, 67], and quality [1, 20, 28]. The reliability of
Wikipedia can also be improved automatically, e.g., by finding potential
citations [15] and Wikipedia statements in need of evidence [48]. The
insights from our work can help improve Wikipedia via new citations with
which users would be more likely to interact.

Quantifying Web user engagement. User engagement is crucial for the
success of Web services, and numerous researchers have focused on
quantifying how Web users engage with online content, e.g., in computa-
tional advertising [6, 70], social media [5, 10, 22], or information retriev-
al [24, 55]. Also, while the body of work focusing on understanding read-
ers’ and editors’ engagement with content within Wikipedia has been
growing in the recent years [36], we study here for the first time how
Wikipedia readers engage with the broader outside knowledge linked
from the online encyclopedia.

3. Citation data collection

To study readers’ engagement with citations, we collected data cap-
turing where readers navigate and how they interact with citations in
English Wikipedia.
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3.1. Background: Citations in Wikipedia

Articles in Wikipedia are written by editors in wikicode, a markup
language that is then translated to HTML by MediaWiki, the software that
powers the website. There are different ways to add citations to sources
in the text, summarized below. In all cases, the full reference descriptions
are rendered as footnotes at the bottom of the page (in a dedicated sec-
tion called References) with an automatically assigned footnote number
that is added as a link anchor (e.g., [1]) in the text of the article wherever
the reference is cited (figure). Most references in the References section
consist of text including the title of the source, the authors’ names, the
year of publication, and the source’s publisher. For 80% of Wikipedia ref-
erences, the source title is actionable via a clickable link to the source. Also,
when reading a page, hovering over a reference’s footnote number with the
mouse cursor will display a reference tooltip*, a pop-up containing the ref-
erence text and a clickable link (when present), e.g., Daniel Nasaw (July 24,
2012). “Meet the ‘bots’ that edit Wikipedia”. BBC News.

When readers click on the reference’s footnote number, they are sent
to the reference description at the page bottom, from where they can
jump back to the locations where the reference is cited by clicking on a
small icon (e.g., ").

The most common method to add a reference to an article, also rec-
ommended by the Wikipedia guidelines, is via an inline citation using a
<ref/> tag directly in the context where the reference is first cited. In the
tag, the editors can specify the reference details (text and links) by using
a predefined template or plain wikicode. In addition to this standard
method, some references are added automatically by templates included
in the page, such us the geolo-cations present in the infobox. It is worth
noting that a reference can be cited multiple times by assigning it a name
and appending the tag to every sentence that should link to it. Given the
numerous ways to use the <ref/> tag, and in order to have an accurate
view of the article, we parsed pages from wikicode to HTML and extracted
the information from the HTML code.

4 https://www.mediawiki.org/wiki/Reference_Tooltips.
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3.2. Logging citation and page load events

We make use of Wikimedia’s EventLogging tool®, an extension of the
MediaWiki software that performs client-side logging of specific types of
events. We detect 5 main types of citation-related events and 1 page load
event. In terms of citations, we capture the mouse events that involve any
kind of reader interaction with the references (see figure for a visual ex-
planation):

refClick: a click on a hyperlink in an article’s reference section.

extClick: a click on an external link outside the reference section.

JfnHover: a hover over a footnote number in the text, logged when
the reference tooltip is visible for more than 1 second.

fnClick: a click on a footnote number, which takes the user to the
reference section at the bottom of the page.

upClick: the inverse of fnClick: a click on a reference’s up arrow icon
that takes the reader back to the part of text where the reference is cited.

pageload: in addition to the above citation-related events, this event
is triggered whenever a Wikipedia article is loaded.

The EventLogging platform manages a so-called session token, a
cookie-based identifier that allows us to group events that happened
within the same browser tab. We henceforth refer to event sequences that
occur with the same session token as sessions.

We collected 4 contiguous weeks® of Wikipedia mobile and desk-top
traffic data of citation-related events. We repeated the 4-week data col-
lection over two periods: from September 26 to October 25, 2018, and
from March 24 to April 21, 2019. In both cases, we collected all citation-
related events (extClick, refClick, fnHover, fnClick, upClick) and (due to
computational infrastructure constraints) sampled pagelLoad events at the
session level at a rate of 33%.

> https://www.mediawiki.org/wiki/Extension:EventLogging/Guide.

6 We collected exactly 4 weeks to reduce potential seasonal effects due to uneven day-of-
the-week frequencies.

116 Scientific and Technical Libraries, 2020, N2 9



To ensure that the logs reflect reader, rather than editor, behavior,
we exclusively retained data from users who in the 4 weeks of data col-
lection acted only as anonymous readers, discarding all events generated
by Wikipedia editors (lLogged in users or users with anonymous edits) and
by bots (which can be filtered out using a detector provided by the
EventLogging tool).

Throughout the paper, we will mostly focus on the data from the se-
cond data collection period (April 2019) and only use the October 2018
data for a longitudinal study measuring the impact of article quality on
readers’ engagement with citations.

We collected exactly 4 weeks to reduce potential seasonal effects
due to uneven day-of-the-week frequencies.

3.3. Definition of engagement metrics

Two key metrics in our analysis will be the citation click-through
rate (CTR) and the footnote hover rate.

For each page p and each session s, let C (p, s) be the indicator func-
tion that is 1 if at least one reference was clicked on page p during ses-
sion s by the respective user (refClick event), and O otherwise. Analogous-
ly, let H (p, s) indicate if the user hovered over at least one footnote
(fnHover event). Furthermore, let N (p) be the number of sessions during
which p was loaded (page load event).

Global click-through rate. The global CTR measures overall reader
engagement via reference clicks across Wikipedia. It is defined as the
fraction of page views on which at least one reference click occurred
(treating all views of the same page in the same session as one single

event):
oCTR - D52 sCp.s)

DN

where p ranges over the set of pages that contain at least one reference
with a hyperlink.
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Page-specific click-through rate. The page-specific CTR for page p is
defined as the probability of observing at least one click on a reference in
p during a session in which p was viewed:

> C(p.s)
CTR ==
PCTR(p) Np)

Finally, we denote the average page-specific CTR over a set P of
pages by

pcm(p):ﬁzpcm(p).
peP

Note that pCTR(P) corresponds to a macro average where every page
gets the same weight, whereas gCTR corresponds to a micro average
where pages are weighted in proportion to the number of sessions in
which they were viewed.

Footnote hover rates. In analogy to the above definitions, but when
replacing the click indicator C (p, s) with the hover indicator H (p, s), we
obtain the global and page-specific footnote hover rates:

22 H @) _ 2w
R S B G A P

3.4. Capturing event context

Each event is characterized by a set of features that capture infor-
mation about three aspects of the event: the session in which the event
happened, the page, and the reference.

Session: We collect the unique session token (cf. Sec. 3.2) that iden-
tifies the browser tab in which the event occurred.
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Pages. At the article level, we store title, page id, text length of wi-
kicode in characters, number of references, and popularity (number of
pageload events during the data collection period). We also use the ORES
drafttopic classifier [3] to label each Wikipedia article with a vector of
topics, whose elements reflect the probability of the page to belong to
one the 44 topics from the highest level of the WikiProjects taxonomy’.
We further use the ORES articlequality model [20] to label articles with a
quality level, which can take the following values (from low to high qua-
lity): “Stub”, “Start”, “C-class”, “B-class”, “Good Article”, “Featured Article”.

References. For each reference clicked or hovered, we record its URL,
the text in the reference, the text of the sentence in which the reference
is cited, and the relative position (character offset from the start in plain
text, divided by page length) in the page where the reference is cited.
Since we associate references to their contexts, references to the same
source appearing on different pages are treated as distinct.

Wikipedia is dynamic by nature: articles are continuously updated,
and their changes are tracked through revisions. To account for the evolu-
tion of articles over the 4 weeks of data collection, we aggregate individ-
ual revision-level metrics at the article level. To compute article-specific
characteristics such as article length or number of references, we calcu-
late their average over all revisions from the logging period. To quantify
the amount of reader engage-ment with a given article (e.g., page loads,
reference clicks), we sum all events recorded at each revision of the article.

7 https://en.wikipedia:WikiProject_Council/Directory.
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