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Tuumano Mukapau, Pobept Bect
LLikona koMnbOMeEPHbIX U KOMMYHUKAUUOHHBIX HAYK
®edepansHoli nonumexHuyeckol wkonsl JlozaHHel, Lseliuapus

Mwupunam Pegu
®oHO Bukumedus, Oparyus

IxoBaHHu KonaBuuua
Jlabopamopus uugpossix 06ulecCmeeHHbIX HayK
YHusepcumema Amcmepdama, HudepnaHds!

KonuvectBeHHble XxapaKTepuMCcTUKU paboTbl
¢ uutatamu B Bukuneaum.
(HYacTb 2)

AHHOTaums: Bukuneams 9BnseTcs ogHUM M3 CaMbiX MOCELAEMbIX CAaUTOB B MHTEp-
HeTe M pacnpoCTPaHEHHBIM UCTOYHUKOM MH(OPMaLMK AN MHOTUX MOJb30BaTeNeN.
B kauectBe 3HumMknoneouu Bukuneams 3amyMbiBanacb He KakK MCTOYHUK OpUruU-
HanbHOM (OKOHYaTeNbHOM) Hay4HOW MHGOpMaLuMK, a, CKopee, Kak BopoTa K bonee
rnyboKMM M TOYHBIM UCTOYHMKAM. B cooTBeTCTBMM € 6a30BbIMU NpuHUMNamMu Buku-
neaMn akTbl AOMKHbI ObITb MOAKpenneHbl HaAEXHbIMU MCTOYHMKAMM, KOTOpble
OTPAXXAKOT MOJIHLIMA CMEKTP BCEX MHEHMI MO AAHHOM TeMe. XOTS UMTaTbl iexar B
ocHoBe QYHKLMOHWPOBaHWUS Bukuneauu, noka Mano YTo M3BECTHO O TOM, KaK NoJb-
30BaTenu paboTaloT ¢ HUMK. YTOBbI 3aKpbITb 3TOT Npoben, Mbl CO34anu KIUEHTCKME
(nonb3oBaTenbCKUE) MHCTPYMEHTLI A1 BEAEHUS 3anMcei (KypHanoB) BCeX B3aMMO-
DEeNCTBUI CO CCbIKaMM, MOYLMMU U3 aHIOA3bIYHBIX CTaTel Bukuneommn Ha umtu-
pyeMmble CCbIIKM B TEYEHUE OAHOr0 MecsLa, U NPOBENU NePBbIM aHaNU3 B3aUMOL e -
CTBMS YyMTaTenen C umTatamu.

Pe3ynbTaTbl NOKa3blBaKOT, YTO B L€/IOM BOBIEYEHHOCTb B UMTaThl HU3Kas. Oko-
no 300 npocMOTPOB CTPaHWUL, MPUBOAST K BXOAY HA OAHY CCbUIKY — 3TO COCTaBAseT
Bcero 0,29%; B Tom yucne 0,56% npu pabote C HacTONbHLIM KOMMbIOTEPOM (Ha
pabouem ctone) u 0,13% npu pabote Ha MO6UNbHbIX ycTponcTBax. ConocTaBnexHune
(aKTOpPOB, CBA3aHHbIX C MEPEXOAAMM MO CCbIIKE, MOKA3bIBAET, YTO MEPEXOAbI NPO-
MCXOAAT Yalle Ha bonee KOPOTKMX CTPAHMLAX M HA CTPAHMLAX OTHOCUTENIbHO HU3-
KOro KayecTBa. Mcxoas M3 3TOro MOXHO NPEANo0oXMTb, YTO CChITKM Yalle BCero Tpe-
OytoTcs, Korga Bukuneams He copepxut MHPOpMaLMIo, KOTOPYH MLLET NONb30BaATENb.
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Kpome Toro, Mbl 06paTnanM BHUMAHWE, YTO UCTOUHMUKM OTKPbITOFO JOCTYMA U CCbUIKU O
XXM3HEHHBIX COBBITUAX (POXAEHUS, CMEPTU, BPaKM U T.O.) 0COBEHHO MOMYNSPHbI.
CobpaHHble BOEAMHO, HAlKX BbIBOAbl YrnybnsaoT moHMMaHue ponu Bukuneguu B
rno6anbHOM MHPOPMALLMOHHOM IKOHOMUKE, rAe HALEXHOCTb CTAHOBUTCS BCE MeHee
onpenenéHHoM, a 3HaYeHe UCTOYHMKOB CTAHOBUTCS BCE Hosiee BaXKHbIM.

CnpaBoyHbiii dopmat ACM ans ccbinok: TuumaHo Mukapau, Mupuam Penm,
[xoBaHHKM Konasuuua n Pobept Bect. 2020.

KonuuecTBeHHas oueHKa B3aMMOAENCTBUS C uuTatamu B Bukuneguu. B Tpy-
nax: Be6-koHdepeHums 2020 (WWW’20), 20-24 anpena 2020 ropa, Tanbaw, Taii-
BaHb. ACM, Hbio-Mopk, wrat Heto-Mopk, CLIA, 12 c. https://doi.org/10.
1145/3366423.3380300.

KnioueBble cioBa: UMTUPOBAHUE, TMNEPCCHINKKU, MPUMEUYaHUA, CNPABKH, Bukunepgus,
MaTemMaTuyeckas CTaTUCTUKa, NOBEAEHME NOSb30BaTENEN.

O6was cmamucmuka aH2a104a3bi4Holi Bukuneduu

K MoMeHTy 3aBeplieHus paboTbl No c6Opy AaHHbIX aHr0A3bl4Has Bu-
kuneaus copepxana 5,8 mnH craten, 5,4 mnH (95%) “3 KoTopbIX Npu Noa-
rOTOBKE HAWMX AAaHHbIX Oblin 3arpyxeHbl MO KpalHel Mepe OAMH pas, B
obLLen CNoXHOCTU COCTOANOCh 7,4 MITH MPOCMOTPOB.

M3 npocmoTpeHHbIx cTtateit 3,9 MnH (73%) conepxaT no KpaiHei me-
pe OAHYy CCblIKY, BCEro CMCTEMA CCbinaetca Ha 24 MaH pasnuuHbix URL-
afpecos.

3a 4 Hepenu paboTbl No c6opy faHHbIX Mbl cobpanu (Npu 06bEMe BbI-
6opkn 33%) 1,5 mnpn cobbituii pagelLoad (M3 HUX 62% BbITpY>KEHO C MO-
MOLLbKO MOBUITBbHBIX YCTPOWCTB M OCTanbHble — ¢ paboyero ctona l1K).

Ha puc. 2a nokasaHo HapacTalLlMM UTOrOM (LOMNOAHUTENBHOE KyMY-
NATUBHOE) pacnpeneneHune NonynspHoCTM Ang cTpanuy, Bukuneguu, koTo-
pble 6blM MPOCMOTPEHbI XOTS Bbl 0AMH pa3 3a nepuof c6opa AaHHBIX.
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Puc. 2a. PacnpepeneHue crateit Bukuneammn no nonynspHocTu
(KonM4ecTBO NPOCMOTPOB CTPAHULL; KOMMNIEMEHTapHas MHTerpanbHas PyHKUUS
pacnpeaenenus - Complementary Cumulative Distribution Function, CCDF;
rop13oHTaNbHas O0Cb — KOJIMYECTBO NPOCMOTPOB CTaTei
B norapudpmmuyeckoM Macwtabe; BepTMKanbHas oCb —

[ONS cTaTeit C COOTBETCTBYHLWMM KOMUECTBOM NPOCMOTPOB)

PacnpeneneHune cunbHO MCKaxeHo, npumepHO 83% cTaTel 3arpyxa-
nocb MeHee 100 pa3 B 33% cnyyariHon Bbibopku unu meHee 300 pas npwm
3KCTPANoONALMM pe3ybTaToB Ha BCE AaHHbIE.

Mbl HabntogaeM aHanorMYHoe HepaBHOMEpPHOEe pacnpeeneHue Aau-
Hbl CTPaHUUbI (pUc. 2b), Nnpuyém BONbLIMHCTBO CTAaTeN O4YE€Hb KOPOTKME.
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Puc. 2b. Pacnpenenenue crateit Bukuneamum no anmHe cTtpaHuLbl
(KonuuecTBO CMMBONOB B NporpamMmme wikicode; ropu3oHTanbHas ocb -
KOIMYeCTBO CUMBOJIOB B CTaTbe B JiorapuPpMuyeckoM Maclutabe;
BepTMKa/ibHas oCb — 40N CTaTeil C COOTBETCTBYHOLUM KOIMYECTBOM CUMBOJIOB
(koMnneMeHTapHas MHTerpanbHasa (pyHKUMA pacnpeneneHus)

Ha puc. 2¢ nokasaHo, YTo pacnpeneneHne ypoBHEN KayecTBa CTaTen
TaKXe CUIbHO MCKAXXEHO B CTOPOHY HM3KOMO YPOBHS KayecTBa: 60MbLIMHCT-
BO CTaTten onpepensetca Kak «Orpbi3ok» uan «HayvanbHbIA YpOBEHbY,
n MeHee 300 Tbic. cTaTelt NoOMeYeHbl Kak «Xopolwune» unu «PekomeHpo-
BaHHbIEY.
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Puc. 3. PacnpepeneHue TeMaTuku ctateil B Bukuneauu: Haubonee nonynsipHbie
TEeMaTUKKN — ronybble TOUKU, BTOPbIE MO MONYNSAPHOCTU — OPaHXKEBbIE TOUKU
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Mbl 0BHapyXunu, 4to BONbLIMHCTBO CTaTel MOCBALLEHO reorpaduu
UNU TeMaTuKe «S3blK M nuTepaTtypa» (NocnenHsas BKA4YaeT Buorpadum),
3aTeM CNiefyioT TeMbl, CBS3aHHbIE CO CMOPTOM U HayKoM (puc. 3).

4, PaCHpOCTpaHéHHOCTb UCNoJib30BaHUA UUTaT

Mocne BCTyNUTENbHBIX 0BCYXAEHWUI Mbl FOTOBbI 06PATUTLCS K HalleMy
nepBoMy Hay4yHOMy Bonpocy «Kak 4acTo nmonb3oBaTenu nepexomsr K umTa-
TaM npu uTeHun Bukuneoun?» (paszen 4).

5. Pacnpe.qeneHMe TUNOB B3aMMOAENCTBUS

Mbl Hayanu ¢ aHann3a OTHOCUTENBbHOM YAaCTOTbl PA3NNYHbBIX BUAOB LU~
TUPOBaHMI. 3a Mecal cbopa AaHHbIX Mbl 3aduKcupoBanu 96 MAH cnyvaes
unTMpoBaHus. Ha puc. 4 nokasaHo, Kak 3TW Cayyau pacnpepenstoTcs no
ngaTv TMNaMm cobbITUi € pa3buBKoM No yCTporcTBaM (MoBMAbHOE YCTPOMCT-
BO unu pabouunit cton MK). bonblUMHCTBO B3auMMOAENCTBUI CO CCbUIKaMMK
NPOUCXOAWUT HA HACTONbHOM KOMMblOTEPE, @ HEe Ha MOBW/bHbBIX YCTPOWCT-
BaX, HECMOTPS Ha TO, YTO HONbLIMHCTBO 3arpy30K CTpaHuUL, (62 %) Npounseo-
ANTCS C MOBUBHBIX YCTPOMCTB.
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Puc. 4. OTHOCUTENbHAsA YaCTOTHOCTb Pa3/IMYHbIX TUMOB LUTUPOBAHMUS
npu pa6ore c MK (3enéHbie cton6ukm) n npu paéore c MOGUNBbHLIM YCTPOIMCTBOM
(rony6bie cton6uku) B anpene 2019 r. (no ropMsoHTanbHOM OCK — TUN COBLITHS,
no BEPTUKaNbHOW OCU — HOPMUPOBAHHOE KOJINYECTBO COOBITHIA)

B3anMopeicTBMS TakKe NO-pa3HOMY pacnpenenstoTcs Ans MOBUNbHbIX
ycTponctB u gna pabouero crtona K. Hanbonee pacnpoctpaHéHHoe cobbl-
Te Mpu “Cnonb3oBaHuMn pabouero ctona - paboTta CO BCNAbIBAOLWEN NOA-
ckaskon (fnHover) pna oTobpaxkeHMs CMPABOYHOrO TekcTa. [ns akTMBaumm
BCM/bIBAOLLEN CHOCKM TpebyeTcs Mbllb, KOTOPask HeAOCTyMHa Ha 6OMbLWMH-
CTBE MOOMNIBbHbIX YCTPOWMCTB, YTO, B CBOK O4Yepelb, OObICHSAET HM3KYHO 4acTo-
Ty MCNONb30BaHMA MeToaa fnHover Ha MOBUITbHBIX YCTPOMCTBAX.

Yto6bl pacKpbiTb TEKCT CCbIIKM 33 CHOCKOM, MOMb30BaTeNsiM MObWAb-
HbIX YCTPOWCTB HYXXHO HaXaTb HA CHOCKY, KOTOpas NpeAanofoXMUTeNbHO
obbsicHsieT, novemy fnClick sensieTcs Haubonee pacnpoCTPaHEHHLIM CObbI-
TMEM Ha MObuNbHOM TenedoHe.

Haxatne Ha BbI30B BHELWHWX CCbITOK 33 npenenamu pasgena «Ccbin-
Ku» B HWXHeN YacTu cTpaHuubl (extClick) asnsetca BTopbiM Haubonee pac-
NPOCTPaHEHHbIM COOBITMEM KaK Ha HAaCTONbHOM, Tak U Ha MOBWIBHOM yCT-
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pOICTBE, @ 3aTeM MO YaCTOTHOCTU CNefyeT HaxKaTue Ha CCbIIKM B HUXHEN
yacTu cTpaHuupl (Tun ccoinok refClick).

HakoHeu, nenctaue upClick, koTopoe nNo3BONSET NONb30BATEN Nepeit-
TW CHU3Y M3 30HbI (pa3gena) «lpuMeyaHus, cCbinkmu» B TO MECTO, rae uutata
MHULMMPOBANnacb B OCHOBHOM TEKCTE, MOYTU HUKOTAA He MPUMEHSIETCS.

Temn nepexoda KauKkos

Mbl cocpepoTounMcs Ha ABYX Hanbonee pacnpoCTpaHEHHbIX B3anMo-
OEeNCTBMAX C LMTaTaMu: BCNUbIBatoLWMe CCbinku (fnHover) n nepexop, us oc-
HOBHOrO TekCTa B pasgen «[lpMmeyaHmsa» HaxaTMeM Mo CCbUIKaM LUTUPO-
BaHua (refClick). (Mbl He ocTaHaBnuBaemcs Ha cobbitmax extClick, Tak kak
OHM He KaCcakTCs BHYTPEHHUX LMTAT, @ OTHOCATCA K BHELUHWM CCbLIKaM.)

Bo-nepBbIx, OTMETUM, UTO U3 24 MNIH Pa3NUYHBIX NpeafiaraemMblX K Lu-
TMPOBaHMIO (aKTMBaALMM) BO BCEX CTATbsX aHrnuinckon Bukunegum URL-
rmnepccbiok 93% Hu pasy He GblIM aKTMBUMPOBaHbI BO BpeMsi Mecsua cbo-
pa faHHbIX.

[anee otMeTnM, uto 06WMIA TeMn knmnkoB (CTR) no BceM CTpaHULAM C
x0T Obl ofHOM ccbinkon (rnobanbHeit gCTR, dopmyna 1) cocTtasnser
0,29%, T.e. HAXATNa Ha CCbINKM NpoUcxoasT pexe, yem 1 pas Ha 300 cTpa-
Huu. B aHanu3e no Tuny ycTponcTea Mbl CHOBA HabngaeM CywecTBeHHbIe
pasnuuna Mexay HacCTONIbHbIM KOMMbIOTEPOM U MOBUNbHBIM YCTPOMCTBOM:
Ha HACTONLHOM KOMMbloTepe rNo6anbHbIM PEUTUHT KAMKOB COCTaBAsET
0,56%, uto 6bonee yeM B 4 pasa Bbile, YEM Ha MOBMNLHOM TenedoHe, rae
oH cocTtasnsiet Bcero 0,13%.

CpepHuit CTR pns KoHkpeTHoW cTpanuubl (pCTR, dopmyna 3) He-
CKONbKO BbiWwe, OoH cocTasnsgetr 1,1% png HaAcTONbHLIX KOMMbIOTEPOB U
0,52% nna MOBMABHBIX YCTPOMCTB. ITO CBSA3AHO C TEM, YTO TAaM MHOrO pea-
KO NpoCMaTpuBaeMbIX CTpaHuL, (cM. puc. 2a) ¢ Bbicokum CTR. Mocne uc-
K/OYEHUS1 CTPaHWL, C KonuyectBoM npocMoTpoB MeHee 100 rnobanbHein
CTR coctaenset 0,67% pnna HactonbHbiXx KomnbtoTepoB u 0,21% pna mo-
OUNBHBIX YCTPOMCTB. TeMN BCMIbIBAKLMX CHOCOK HEMHOrO Bblille, rnobanb-
Has BEIMYMH TeMNa BCMbIBAaHMS cCbinok (GHR, popmyna 4) coctasnsieT 1,4%.

CpenHuii ons KOHKPETHOM CTpaHMUbl TeMM BCMbIBAOWEN CHOCKM
(pHR, ypaBHeHue 4) coctaBnsieT 0,68% npu y4éte BCeX CTpaHML, NO Kpam-
Hel Mepe C 0gHOM KAnKabenbHoM ccobinkon UM 1,1% npu UCKIOYEHMU CTpa-
HuL, nonyunBwmx (uMetowmx) MmeHee 100 npocmoTpoB. MYHKUMS BCMAbI-
BaHMS NMOACKA30K (CCbINOK) HEAOCTYyNHa Ha GONbWKMHCTBE MOBUABHBIX YCT-
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POMCTB, MNO3TOMY LMGPbI BCMILIBAOLWMX CCbIIOK OTHOCSATCS TONMbKO K Ha-
CTO/IbHbIM YCTPOMCTBAM.

B ntore mbl oTMevaeM, 4TO B3aMMOAENCTBMUE YMUTaTeNEN C LUMTaTaMu B
LIe/IOM HM3KOe.

BnusHue nonoxeHus ccol/IKU Ha cmpaHuuye

PaHee 6bi10 MoOKasaHo, YTO Nonb30oBaTeNU Bukuneauu yawle akTUBM-
PYIOT BHYTPEHHME TMNEPCCbIZIKM Ha MCMONb3YEMYH NUTEpaTypy, KOTopble
pacnofioXeHbl B BEpPXHEN 4acTu CTpaHuubl [42]. Ytobbl npoBepuTb, BEPHO
NN 3TO TakXe W AN CCbINoK, C KOTOPbIMU Mbl paboTaeM, 6epém oaHy cny-
YaHYH 3arpy3Ky CTpaHULbl C ULMTUPOBAHMEM 33 CEAHC M C1ydYalHbIM 0bpa-
30M OnpefenéHHbIM OAHMM K/IMKOM, a TakXe OAHY CCblIKy 6e3 kauka ans
3TOM e 3arpy3ku CTPaHULbl. 3aTeM onpeaensieM OTHOCUTENbHYH MO3ULMIO
KaX[OM CCbINIKM Ha CTpaHuLE Kak CMelleHue OT BEepXHEeM YacTu CTPaHULb,
LEeNEHHOe Ha ANUHY CTpaHuMubl (B cMMBonax). Puc. 5, Ha KOTOpOM NoKa3aHo
OTHOCWUTENbHOE MONOXEHWE MEeCT, TAe MNPOM3OLWEN KAWK, U CTpaHuy, 6e3
K/IMKOB, CBMAOETENbCTBYET, YTO NOAb30BaTenu 6onee 4acto HAXMMAKT Ha
CCbISIKM B BEPXHEW YaCTU CTPAHULLbI U HE CTOMb YaCTO B HUKHEN.
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] With clicks
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Puc 5. OTHocuTenbHOe MecTonoNoKeHUe Ha cTpaHuue Bukuneann 3apeincTBoBaH-
HbIX CCbINOK (KOpPUYHEBbIe CTONIGUKM) M HE3aAEHCTBOBAHHDBIX (rony6bie cTon6uku)
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Cambie nonynspHoie 00MeHbI

[MocMOTpMM, Ha Kakue AOMEHbI Yallle BCEro NepexonsT nonab3oBaTenu.
Ha nepBbix nopax Kkasanocb, 4YTO Yalle ApPYrux noceLwaercs [OMeH
archive.org (mHTepHeT-apxmB) — 882 TbiC. cobbiTui refClick. Takme URL-
afapeca 06bIYHO MpeacTaBnstOT CoOOM CHUMKM (CH3M-LWOTLI) CTapbix Be6-
CTPaHWL, 33apXMBMPOBAHHbIX B CUCTEME WHTEPHET-apXMB MpOrpamMMon
Wayback Machine. Mo3ToMy pis yTOYHEHMS Mbl M3BNEKAEM UCXOAHblE A0-
MEHbI U3 apXMBHOM 060NOUKMU.

Ha puc. 6 npeactasneHbl 15 Hanbonee BoCTpebOBaHHbIX 4OMEHOB MO
konuyectBy refClick. CambIM nonynsipHbiM okasancs google.com. MNpu Gonee
[leTanbHOM 006CNef0BaHMU Mbl BbISIBUIM, YTO 3HAUMTENbHAS YaCTb Nepexo-
0B BeAET Ha books.google.com, KOTOPbIN 0becneynBaeT YaCTUYHbIN JOCTYN
K NeyaTHbIM MCTOYHMKAM. BTopoi moMeH ¢ HanboNbliMM KOMMYECTBOM
CCbINOK — doi.org — AN MAEHTUPUKALMM BCEX HAYUHbIX CTaTel, OTYETOB U
HabopoB AaHHbIX, 3aNUCaHHbIX C UMPPOBLIM MAEHTUDMKATOPpOM 0ObekTa
(DOD); 3atem cnepytoT rasetbl (B OCHOBHOM nubepanbHble: The New York
Times, The Guardian v ap.) v pagnoBewaTensHble KaHansl (BBC).

google.com
doi.org
nytimes.com <
nih.gov
bbc.co.uk A
theguardian.com -
youtube.com 4
allmusic.com =
indiatimes.com -
telegraph.co.uk -
cnn.com -
independent.co.uk -
latimes.com -
washingtonpost.com
forbes.com A

Domain name

1 1 | 1
0 100000 200000 300000 400000
Number of clicks

Puc. 6. Hanbonee Boctpe6oBaHHble UMEHA AOMEHOB
B aHrnof3bI4HOM Bukuneaum (konuvectso KAuKoB 3a anpenb 2019 r.)

72 Scientific and Technical Libraries, 2020, N2 10



(Ceepxy BHu3: ['yrn, doi, razeta «Hbto-Mopk Taitmc» (New York Times),
HaumoHanbHbIM MHCTUTYT 300poBbst (National Institute of health NIH), npo-
rpamma BBC, razeta The Guardian, cucteMa YouTube, Allmusic — oHnalHo-
Bas My3blkanbHas 6a3a AaHHbIX, raserta «TaWmc od MHama» (ofHa w3 ca-
MbIX YATAEMbIX U aBTOPUTETHbIX raseT MHauuK, No TMpaxy 06X0AMUT BCe aHr-
nosisblyHble KpynHodopMaTHble rasetol B MUpe), raseta Telegraph, kaHan
CNN, razeta Independent, raseta Los Angeles Times, razeta Washington Post,
cuctema Forbes.)

Mapkosckuii ananus” yumupyrousux esaumodeiicmeuii

BbiwenpuBeaEHHbIM aHanU3 Kacancs OTAEeNbHbIX COObITMI, a Tenepb
nonbITaemMcs M3yyaTb CECCUMM — 3TO MOC/IELOBATENbHOCTb COOLITUI, KOTO-
pble Mpou30LWIM B TOM Xe 3aknagke bpaysepa (Kak ykasaHO B Mapkepe
ceaHca). Kaxpasa ceccust HaumHaeTcsa ¢ cobbitusa pageload, v Mbl fobaBnsem
cneumanbHbii 3Hak «END cobbiTe» nocne nocnegHero dakTMyeckoro co-
ObITUS B KAXKA0M CECCUU.

MoacuutbiBas nepexonbl cobbITUI B CECCUNX, Mbl CTPOMM Uenb Map-
KOBa MepBOro Nopsaka, 3a4aloLLylo BeposSTHOCTb HabnoaeHus P (j | i) co-
6bITHS j Cpasy e nocne cobbITUS J, TAe i U j MOTYT NPUHUMATb 3HAYEHMS U3
Toro Habopa cob6bITMI, KOTOpbIM nepeuncneH B pasgene 3 (pageload,
refClick, extClick, fnClick, upClick, fnHover) nnioc cneumanbHO BBeAEHHOE
HoBoe cobbiTne END.

MaTpuLbl BEPOSITHOCTM Nepexosa ANs HACTONbHbIX KOMMbIOTEPOB U ANS
MOOBUJIbHbBIX YCTPOMCTB NPUBELAEHbI HA pUC. 7. Mbl BUAMM, YTO NoLaBAsOLLEe
GONbIUMHCTBO CEAHCOB UYTEHWUS COCTOWUT TONMbKO M3 MPOCMOTPOB CTpaHuL, —
KaK Ha HaCTOMbHbIX, TaK M Ha MOOWMbHLIX YCTPOWMCTBAX; NOC/NE 3arpysku
CTPaHMLBI YMTaTENM CKNTOHHbI 3aKaH4YMBaTb CEaHC (C BEPOSTHOCTbIO OKOJO
50%) wnu 3arpy3uTtb Apyrylo CTpaHuUy B TOM e 3aknagke (47%). Bce ceg-

MapKOBCKMIA aHanu3 — 3TO MeToA, MCMONb3yeMbld AN NpeacKa3aHMs BeMYMHbI KAKOM-
nMbo nepeMeHHOM, eciM 3Ta BEMYMHA ONpeaenseTcs TONbKO €€ HbIHEeWHUM (TEeKYLLMM) COo-
CTOSIHMEM, @ He KaKoM-nMbo npealecTBOBaBLIEN aKTUBHOCTbIO. [0 cyTu, 3TOT MeToq npea-
CKa3blBaeT BENMYMHY C/IyYaitHOM MEPEMEHHOM TOMbKO Ha OCHOBE OKpYXallwmx obcTos-
TenbcTB. — [Ipumed. nep.
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3aHHble C LMTUPOBaHMEM CODOBbITUS MMEIKOT OYEHb HW3KYK BEpOSITHOCTb (He
6onee 1,2%) BO3HMKHOBEHMS Cpa3y MNOCNE 3arpy3ku CTPaHULbI.

Mpn ucnonb3oBaHuM pabouyero CToNa CCbINOYHbIE KAWKM CTAaHOBSTCS
HaMHoro 6onee BEPOSATHbIMM NOCNE KIMKOB Ha CHOCKM (34%), @ KIKUKKU CHO-
COK, B CBOIO OYepefp, CTAHOBSTCS 3HAUMTENbHO Bonee BEPOSTHbIMK NpU Npo-
XOXOEHUM 30HbI BCM/bIBAKOWMX NpuMeyvaHuin (6,5%), npeppekas obwwmit
TpéxwaroBbli cueHapui (fnHover, fnClick, refClick), npu koTopom uuTaTens
BCe rnybxe pabotaer ¢ uutaton. O6paTMTe BHUMaHME, OAHAKO, YTO 3TO He-
BEPHO A1 MOBUNbHbBIX YCTPOWCTB, FAe AAXe NOC/e TOro, Kak YiTaTenb Haxan
Ha CHOCKY, BEPOSTHOCTb, YTO OH HAXMET Ha LMTaTy, OcTaétca Hu3Kkow (0,5 %).

Transition Matrix for Desktop

pageLoad 0.4% 02% 0.0% 09% 1.2% 05
E refClick 7.6% 0.4% 0.4% 05% 0.5% o
‘' fnClick 15.5%- 0.8% 2.9% 12% 9.4% 27.3%

% upClick 4 15.0% 7.8% 13.0% 28.7% 1.1% 10.1% 24.3% 22
S extClick 0.2% 0.1% 0.0% 55% 0.1% o1

fnHover{24.4% 1.1% 6.5% 0.1% 0.5% | 28.9%
T T T T T T
N I I
o & N L hY °
Q@Q' > g,"‘ S

Transition To

Puc. 7a. NoBeneHue untatens, uCnonb3ylowero HactonbHbii MK.
Martpuua BeposiTHOCTei nepexonoB no ueny MapkoBa nepeoro nopsigka
OT KaKkoro-nu6o cobbitua (transition from) Kk ppyromy cobbiTuio (transition to)
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Transition Matrix for Mobile

pageLoad 0.1% 03% 0.0% 04% 0.0% 05
E refclick 131% 02% 0.1% 11% 0.0% 04
S nclick 0.5% 246% 0.1% 0.6% 3.9% 03
3*;3 upClick{27.3% 9.8% 9.7% 142% 1.8% 0.3% 0.2
E extClick 03% 02% 0.0% 6.9% 0.0% o1

fnHover427.0% 0.4% 11.6% 0.0% 0.3% 243%
T T T T T T

[s3 o o N N < Q

5 & & ¢ E

S @ < N et S

Q'b

Transition To

Puc. 7b. NoBeneHune uutaTens, MCNONb3YIOLWEr0 MOGMIbHOE YCTPOMCTBO.
Matpuua BeposTHoCTel nepexoaos no uenu MapkoBa nepBoro nopsiaka
OT Kakoro-nu6o cobbiTua (transition from) Kk ppyromy cobbituio (transition to)

HakoHew, ccbinoyHble knukun (refClick) Takke pacnpocTpaHeHbl cpasy
nocne ApYrnx CCbiNOYHbIX KNMKoB (8% Ha paboyem ctone, 13% Ha Mobunb-
HOM TenedoHe). 3aMeTUM, YTO NS BHELHWMX CCbINIOK BHe pasgdena References
(extClick) Mbl yBUAMM ApYryt0 KapTUHY: Takue BHELIHWE KIUKU Peflko Ciefy-
0T 3a B3auMogencTemem c untatamu (fnHover, fnClick, refClick) v yawe Bcero
(59% Ha HacToNbHbIX KOMMblOTEPAX, 53% Ha MOOWABHBIX YCTPOMCTBAX) OHM
33BEpLUAIOT CeaHC, YKa3blBas Ha TO, YTO Bukunegmus B 3TMX cayyasx 06bIMHO
MCNOMb3YeTCs B KAYECTBE LUH03a AN BbIXOAA HA BHELUHME CaMThl.

Cnucok nutepatypsl (70 nosuumnin) npeactaBneH no agpecy https://doi.
org/10.1145/3366423.3380300.

(MpodomueHue e cnedyrowux HOMepax XypHana.)

Mepeesod A. U. 3emckoea, INMHTH Poccuu
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PROBLEMS OF INFORMATION SOCIETY
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Quantifying Engagement with Citations on Wikipedia.
(Part 2)

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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3.5. General statistics of English Wikipedia

By the end of the data collection, English Wikipedia contained 5.8 M
articles, 5.4 M (95%) of which were loaded at least once in our data sam-
ple, in a total of 7.4 M revisions. Out of these articles, 3.9 M (73%) con-
tain at least one citation, linking to a total of 24 M distinct URLs.

Over the 4 weeks of data collection, we collected (at a 33% sampling
rate) 1.5 B pagelLoad events (62% from the mobile site and the rest from
the desktop site). In Fig. 2a we report the (complementary cumulative)
popularity distribution for the Wikipedia pages that were viewed at least
once during the data collection period. The distribution is heavily skewed,
with approximately 83% of the articles loaded fewer than 100 times in
the 33% random sample (cf. Sec. 3.2), or fewer than 300 times when ex-
trapolating to all data.

We observe a similar uneven distribution of page length (Fig. 2b),
with the majority of articles being very short.

Distribution of Wikipedia articles by topic
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Figure 3. Distribution of most and second most prominent
Wikipedia article topics (Sec. 3.5)
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Fig. 2c shows that the distribution of article quality levels is also
heavily skewed toward low quality levels: most articles are identified as
“Stub” or “Start”, and fewer than 300 K articles are marked as “Good” or
“Featured” articles.

Finally (Fig. 3), we find that a majority of articles are about geogra-
phy or “Language and literature” (the latter including biographies), fol-
lowed by topics related to sports and science.

4. RQ1: prevalence of citation interactions

After these preliminaries, we are now ready to address our first re-
search question, which asks to what extent Wikipedia readers engage
with citations.

4.1. Distribution of interaction types

We start by analyzing the relative frequency of the different citation
events, as defined in Sec. 3.2. Over the month of data collection, we cap-
tured a total of 96 M citation events. Fig. 4 shows how these events dis-
tribute over the 5 event types, broken down by device type (mobile vs.
desktop). We observe that most interactions with citations happen on
desktop rather than mobile devices, despite the fact that the majority of
page loads (62%) are made from mobile.

The interactions also distribute differently across types for mobile vs.
desktop. The by far prevailing event on desktop is hovering over a foot-
note (fnHover) in order to display the reference text. Hovering requires a
mouse, which is not available on most mobile devices, which in turn ex-
plains the low incidence of fnHover on mobile. In order to reveal the ref-
erence text behind a footnote, mobile users instead need to click on the
footnote, which presumably explains why fnClick is the most common
event on mobile.

Clicking external links outside of the References section at the bot-
tom of the page (extClick) is the second most common event on both
desktop and mobile, followed by clicks on citations from the References
section (refClick). Finally, the upClick action, which lets users jump back
from the References section to the locations where the citation is used in
the main text, is almost never used.
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Figure 4. Relative frequency of citation-related events (Sec. 3.2),
split into desktop (green, left bars) and mobile (blue, right bars)
in April 2019 (Sec. 4.1)

4.2. Citation click-through rates

We now focus on the two prevalent interactions with citations, hov-
ering over footnotes (fnHover) and leaving Wikipedia by clicking on cita-
tion links (refClick). (We do not dwell on extClick events, as they do not
concern citations but other external links; cf. Sec. 3.2.)

First, we observe that, out of the 24 M distinct URLs that are cited
across all articles in English Wikipedia, 93% of the URLs are never clicked
during our month of data collection.

Next, we note that the global click-through rate (CTR) across all pag-
es with at least one citation (gCTR, Eqg. 1) is 0.29%; i.e., clicks on refer-
ences happen on fewer than 1 in 300 page loads. Breaking the analysis
up by device type, we observe again substantial differences between
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desktop and mobile: on desktop the global CTR is 0.56%, over 4 times as
high as on mobile, where it is only 0.13%.

The average page-specific CTR (pCTR, Eg. 3) is higher, at 1.1% for
desktop and 0.52% for mobile. This is due to the fact that there are many
rarely viewed pages (cf. Fig. 2a) with a noisy, high CTR.

After excluding pages with fewer than 100 page views, the global

CTR is 0.67% on desktop, and 0.21% on mobile.

Engagement via footnote hovering is slightly higher, at a global
footnote hover rate (gHR, Eq. 4) of 1.4%. The average page-specific foot-
note hover rate (pHR, Eq. 4) is 0.68% when including all pages with at
least one clickable reference, and 1.1% when excluding pages with fewer
than 100 page views .

Given these numbers, we conclude that readers’ engagement with ci-
tations is overall low.

4.3. Positional bias

Previous work has shown that users are more likely to click Wiki-
pedia-internal links that appear at the top of a page [42]. To verify
whether this also holds true for references, we sample one random page
load with citation interactions per session and randomly sample one
clicked and one unclicked reference for this page load. We then compute
each reference’s relative position in the page as the offset from the top of
the page divided by the page length (in characters). Fig. 5, which shows
the distribution of the relative position for clicked and unclicked refer-
ences, reveals that users are more likely to click on references toward the
top and (less extremely so) the bottom of the page.

4.4. Top clicked domains

Next, we investigate what are the most frequent domains at which
users arrive upon clicking a citation.

Initially, we found that the most frequently clicked domain is ar-
chive.org (Internet Archive), with 882 K refClick events. Such URLs are
usually snapshots of old Web pages archived by the Internet Archive’s

" As mentioned in Sec. 4.1, hovering is not available on most mobile devices, so the hover-
ing numbers pertain to desktop devices only.
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Wayback Machine. To handle such cases, we extract the original source
domains from wrapping archive.org URLs.

In Fig. 7 we report the top 15 domains by number of refClick events.
The most clicked domain is google.com. Drilling deeper, we checked the
main subdomains contributing to this statistic, finding that a significant
proportion of clicks goes to books.google.com, which is providing partial
access to printed sources. The second most clicked domain is doi.org, the
domain for all scholarly articles, reports, and datasets recorded with a
Digital Object Identifier (DOI), followed by (mostly liberal) newspapers (The
New York Times, The Guardian, etc.) and broadcasting channels (BBC).

4.5. Markovian analysis of citation interactions

Whereas the above analyses involved individual events, we now
begin to look at sessions: sequences of events that occurred in the same
browser tab (as indicated by the session token; Sec. 3.2). Every session
starts with a pagelLoad event, and we append a special END event after
the last actual event in each session.

By counting event transitions within sessions, we construct the first-
order Markov chain that specifies the probability P(j | i) of observing event
j right after event i, where i and j can take values from the event set in-
troduced in Sec. 3.2 (pageload, refClick, extClick, fnClick, upClick,
fnHover) plus the special END event.
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Transition Matrix for Desktop
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Figure 6a. Transition matrices of first-order Markov chains for desktop devices
aggregating reader behavior with respect to citation events when navigating

a Wikipedia article with references (Sec. 4.5)
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Transition Matrix for Mobile

pageload 01% 03% 0.0% 0.4% 0.0% 0.5
refClick 13.1% 02% 01% 1.1% 0.0% 0.4
fnClick 05% [246% 01% 0.6% 3.9% 0.3

27.3% 9.8% 9.7% 142% 1.8% 03%
extClick 03% 02% 0.0% 6.9% 0.0%
fnHover- 27.0% 0.4% 11.6% 0.0% 0.3% 24.3%

T T T T T T
M- N- N M- X
0’:}6 '\\b &\b ‘\D '\\b @
e 1 (\Q QC; L 29
Q,‘}Cb & < > et &

upClick 0.2

Transition From

0.1

o
&

Transition To

Figure 6b. Transition matrices of first-order Markov chains for mobile devices,
aggregating reader behavior with respect to citation events when navigating
a Wikipedia article with references (Sec. 4.5)
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Figure 7. Top 15 domainnames appearing in English Wikipedia references
(Sec. 4.4), sorted by number of clicks receivedduring April 2019
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The transition probabilities are reported in Fig. 6. We observe that
most reading sessions are made up of page views only: on both desktop
and mobile, after loading a page, readers tend to end the session (with a
probability of around 50%) or load another page in the same tab (47%).
All citation-related events have a very low probability (at most 1.2%) of
occurring right after loading a page.

On desktop, reference clicks become much more likely after footnote
clicks (34%), and footnote clicks in turn become much more likely after
footnote hovers (6.5%), hinting at a common 3-step motif (fnHover,
fnClick, refClick), where the reader engages ever more deeply with the
citation. Note, however, that this is not true for mobile devices, where,
even after readers clicked on a footnote, the probability of also clicking
on the citation stays low (0.5%).

Finally, reference clicks (refClick) are also common immediately after
other reference clicks (8% on desktop, 13% on mobile). Note that for external
links outside of the References section (extClick) we see a different picture:
such external clicks are only rarely followed by interactions with citations
(fnHover, fnClick, refClick), and in the majority of cases (59% on desktop, 53%
onmobile) they conclude the session, suggesting that Wikipedia is in these
cases commonly used as a gateway to external websites.
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