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Tuumano Mukapau, Pobept Bect
LlIkona koMnbOMEPHbLIX U KOMMYHUKAQUUOHHbIX HAYK
®edepansHoli nonumexHu4yeckol wkonsl JlozaHHel, Lseliyapus

Mwupunam Pegu
®oHO Bukumedus - Wikimedia Foundation, ®paHyus

IxoBaHHu KonaBuuua
Jlabopamopus uugpossix 06uecmeeHHbIX HayK
YHusepcumema Amcmepoama, HudepaaHdbl

KonuuecTBeHHble XapaKTepUCTUKU
pa6oTbl ¢ uMTaTamu B Bukuneaumu.
(YacTb 4)*

AHHOTaums: Bukunegmns — oamH M3 CaMbix NOCELLAEMbIX CAUTOB MHTEPHETA M CaMbIX
pacrnpoCTPaHEHHbIX UCTOYHUKOB MHPOPMaLMK AJiT MHOTUX Nonb3oBaTenen. B kave-
CTBE 3HUMKNONeAWu Bukunenus 3agymbiBanacb He Kak MCTOYHWUK OPUrMHANbHOM
(OKOHYaTenbHOM) Hay4yHOM MH(MOPMALLMK, @, CKOpee, KaK BOpPOTa k 6onee rnybokum u
TOYHBIM UCTOYHMKAM. B cooTBeTcTBUM € 6a30BbIMM NpuHUMNaMK Bukuneamun daktbl
[LOMXHbI ObITb NOAKPENaeHbl HAAEXHBIMU UCTOYHUKAMU, KOTOPbIE OTPAXKAOT MOHbIN
CNEeKTP BCEX MHEHWI MO paccMaTpMBaeMon TeMe. XOTS LMTaThbl iexaT B OCHOBE (YHK-
LMOHMPOBaHus Bukuneanu, noka Mano YTo U3BECTHO O TOM, KaK MOJIb30BaTeNU pa-
60TaloT C HUMU. YTOOBI YCTPaHUTL STOT Npo6esn, aBTOPbl CO3AaNU KIUMEHTCKME (MOSb-
30BaTeNbCKMe) MHCTPYMEHTbI ANS BeAEeHUS 3anucei ()KypHanoB) BCEX B3aUMOAENCTBUN
CO CCbIKaMM U3 aHINOA3bIYHbIX CTaTeil BukmMneamm Ha uuTMpyeMmble CCbIKMU B TEYEHME
OHOr0 MecaLa 1 NpoBeNu NEPBbIM aHANN3 B3aMMOAENCTBUS YMTaTENEN C LUTATaMM.
ConocTaBneHue GakTopoB, CBA3aHHbIX C Nepexofamu Mo CCbUiKe, MOKa3bIBAET,
4TO NMepexoAbl MPOUCXOAAT Yallle Ha CTpaHULax 6oee KOPOTKMUX U OTHOCUTENIBHO HK3-
KOro KayecTBa, U3 Yero MOXHO NPeanoioXMTb, YTO CCbIIKM Yalle Bcero TpebytoTcs, Ko-
roa Bukuneauns He copepXxut MHGOpMaLLmio, KOTOPYIO MLLET nosib3oBaTtenb. Kpome Toro,
aBTOpbl 06PATUAN BHUMAHME, YTO MCTOYHWUKM OTKPbITOrO JOCTYNA U CCbIIKM 0 B1bnano-
rpauyeckmnx AaHHbIX (POXKAEHMS, CMepTH, Bpaku U T.4.) 0COBEHHO NONYNSIPHbI.

! Yactn 1-3 em.: Hayu. 1 TexH. 6-kun. - 2020. - N2 9-11.
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CobpaHHble BOEAMHO, HALLM BbIBOAbI YrAybnsOT NOHUMMaHWe ponan Bukuneaum
B rno6anbHOM MHGOPMALMOHHON 3KOHOMMKE, rae HaAEXHOCTb CTAaHOBUTCS BCE Me-
Hee onpeAenéHHOM, @ 3Ha4YeHNEe UCTOYHMKOB — BCE Hosiee BaXKHbIM.

WNccnepoBanue, NpoBeféHHOE aBTOpaMu, NPELCTaBNEHO MMM KaK LOKNaA4 Ha
KoHdbepeHuuyn B Tarbse (TariBaHb) B anpene 2020 r. u pasmeleHo B cucteme Arxive
KopHenbckoro yHuepcuteta (CLUA) nog nuueHsuelri Creative Commons Attribution
4.0 International (cc-BY 4.0).

CnpaBoyHblii dopmat ACM ans ccbinok:

Tuumano Mukapam, Mupuam Pepu, xxosaHun Konasuuua n Pobept Bect, 2020.

KonunyecTBeHHas oLeHKa B3aMMOAENCTBMS C uMTatamu B Buknuneguu. B tpypax:
Beb6-koHdepeHuns 2020 (WWW'20), 20-24 anp. 2020 r., Tanbau, TarnsaHb. ACM,
Hbto-Mopk, CLUA. 12 c.; https://doi.org/10/1145/3366423.3380300.

KnioueBble CoBa: LMTUPOBAHME, TMNEPCCHIIKK, MPUMEYAHUS, CNPaBKKU, Bukuneams,
MaTemMaTMyecKas CTaTUCTUKa, NoBeAEHME NOb30BaTeNeN.

6. RO3: AHanu3 UMTUPOBAHUS Ha YPOBHE FTMNEPCCbUIKU

3aBeplakowmii BONPOC HAWero MCCIefoBaHMS: Kakne 0COBeHHOCTH
KOHKPETHOM CCbINKM MOTYyT Mpeackasatb, 3auHTEPECYeT NI 3TO YMTaTenen.
O6patute BHMMaHMe, 4TO TaKOM NOAXOA OT/IMYAETCS OT TOr0, YTO M3Yy4anocb
B pazaene 52, rae Mbl paboTanu Ha YpoBHE CTPaHML, M HE Pa3Nuyany pasHble
CCbUTKM Ha OLHOM U TOM e CTpaHuue.

6.1. npe.DMKTOPbI CCbJTOYHbIX KJIMKOB

HayHEM ¢ perpecCcMOHHOro aHanmsa, 4tobbl onpenenuTb, kakue dak-
TOpbl NpefCKasbiBAOT, OyAeT M CCbiKa 3afencTBOBaHa. Mbl oTbpacbiBaem
BHeLUHMWE rMNepCCbikKK U UCKI0YaeM MHOXECTBO MeLlakLwmx GakTopos, oT-
6vpas napbl aKTMBMPOBAHHbIX M HEAKTUBMPOBAHHbLIX KAWKOB M3 OAHOMO M
TOr0 )Xe NPOCMOTpa CTPaHULbI M TakuM obpa3om usbasnsemMcs oT CUTyaTUB-
HbIX MOMEHTOB — TaKMX, KaK CTPaHMLa, NONb30BaTeNb, €r0 MHHOPMALMOH-
Hble NOTPeBHOCTM U T.4. Kak Mbl BUAGAM Ha PUC. 53, CCbINKM Ha BEPXHIOKO U

2 Cme Hayu. u TexH. 6-kn. — 2020. - N2 10. - C. 68-75.
3 Tamxe. - C.71.
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HWKHIOK YacCTu CTpaHUL, anpuopu 6onee BeposATHbI A8 TOro, YTOObI UX 3a-
LericTBoBanu. YTobbl yCTpaHUTb MOMEXM OT NMOMOXEHMS CCbIIKW HAa CTpaHULe
KaK BHOCSILLME MYyTaHWLLY M MaKCMMU3UPOBATb BEPOSTHOCTb TOrO, YTO MOJb-
30BaTeslb CMOXeT BUAeTb 00e CCbiKM B Nape, Mbl BbibMpaeM B Ka4yecTse napbl
CCbIIKM, Hanbonee 6AM3KO pacnonoXeHHble ApYr K ApYry Ha CTpaHuue, —
AKTMBUPOBAHHYH M HEAKTUBUPOBAHHY!HO.

UT0o6bl YOeauTbCsa B TOM, UTO Mbl UCCIeayeM 06pasLibl CCbIIOK, CBSA3aH-
HbIX C NPEeAJIOKEHMEM M3 OCHOBHOIO TEKCTa, Mbl OTOpPACbiBaeEM BCE CHOCKMU,
pacnonoXeHHble B Tabnuuax, B MUHGOPMaLMOHHbBIX B10KaX 1 300paXeHUsX,
M OCTaB/sSIeM TOJbKO Te, KOTOPble HAXOAATCS B TeKCTe cTaTbu. HakoHel, Mbl
BbIGMpaeM TONbKO OAHY napy 3a ceaHc. [Tocne Takoro otbopa Mbl NOAYYUIU
1,8 MAIH map CCbINoK.

B kayecTBe NpeaMKTOPOB Mbl UCMO/b3YEM C/I0BA B NPEANOXEHUU, KO-
TOpOe LMTUPYEeT COOTBETCTBYHOLLAN CCbUIKA, @ TAKXKe C/I0BA B TEKCTE CCbIIKM
(cp. pasmen 3)* npeactaBneHHble B BUAE GUHapHbIX NOKa3aTenen, ykasblsa-
OLWMX oS Kaxaoro u3 1 Teic. Hanbonee YacTo BCTPEYaKLWMUXCS C10B, eCn
OHO MPUCYTCTBYET B npeasioxxeHnn. Cton-cnoea 6bim yaaneHsl, a undpsl
(kpome 4yeTbIpéx, KOTOpble MOTeHUManbHO 0603HaYatoT roabl) 6binn Npeob-
pa3oBaHbl B CNeunanbHble YNCNOBbIE TOKEHbI. Mcnonb3ys 3TM GyHKUMM B Ka-
yecTBe NPesUKTOPOB, Mbl «0By4YaeM» NIOTMCTUYECKYH perpeccuio npencka-
3bIBaTb OMHAPHbIM MHOMKATOP KAMKA.

Mbl BbINOMHSEM 3TOT aHaNM3 Ha NPeACTaBNEHHOM Bbile Habope AaH-
HbIX, @ TAKXX€ HA NOAMHOXECTBAX, COCTOALLMX TONbKO M3 MPOCMOTPOB CTpa-
HUL, KaXA,0M U3 YeTbIpEX LWMPOKMX KaTeropui (monyyeHol nyTém obbeanHe-
Hus 44 WikiProjects kateropui u3 pasgena 3.4: «Kynbtypa» - 1,3 maH nap;
«Hayka, TexHonorusi, MHXeHepus K MaTematuka - Science, technology,
engineering, and mathematics STEM» - 436 Tbic.; «[eorpadusa» - 530 TbiC.;
«McTopusa u obwectso» - 467 Tbic.). Mogenb pocturaet yposHs AUC-
TectupoBaHus okono 0,55 npu paboTte Ha 3TUX NATU MHOXECTBAX.

4 M Hayu. 1 TexH. 6-kn. — 2020. - N2 9. - C. 102.
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Tabnuua 1

Haun6onee 3HauuMble cnoBa — NpeAMKTOpPbl NO3UTMBHOIO U HEFaTUBHOTO
B/IMSIHUA A9 KNIUKOB (CM. pasaen 6.1) ang natu TemaTMyeckux rpynn:
O/lHa BEpXHSAA rpynna — Bce TEMaTUKM BMeCTe, Aanee BHM3 — Kateropus «<STEM»,
3aTeM Kateropum «Kynbtypa», «Mctopus u obecrtso», Huxe - «l'eorpadusa».
CnoBa crpynnuMpoBaHbl N0 MeCTy UX NOSABJIEHUSA: MO0 B TEKCTE NPeAJIOKEHNS

(camoi1 cTaTby), KOTOPOE MMEET aHHOTALMIO B BUAE CHOCKM,

IM6O e B TEKCTe CnpaBKu (MpuMeyaHus)

Positive contribution Negative contribution
In sentence In reference In sentence In reference
Waord Coeff. Word Coeff. | Word Coeff. Word Coetf.
greatest 036 know 025 debut -0.25 awards -0.33
born 0.28 pmc 024 moved -0.16 deadline -0.32
died 0.23 2019 021 warked -0.16 billboard -0.17
3 website 0.23 website 021 awarded -0.16 register -0.17
% ranked 0.23 dies 020 joined -0.13 link -0.16
= known 0.20 former 019 began -0.13 isbn -0.15
= professional 0.19 family 0.16 appeared -0.12 board -0.14
relationship 0.19 behind 015 score -0.11 variety -0.14
rating 0.18 allmusic 015 festival -0.11 next -0.14
article 0.18 story 015 attended -0.11 archive -0.13
online 0.25 definition 030 requirements -0.17 ocle -0.26
tests 0.23 2019 024 Tun -0.17 best -0.23
2019 0.23 free 022 rather -0.16 jstor -0.22
short 0.17 pmc 021 another -0.15 evaluation -0.16
= known 0.17 website 020 said -0.15 wiley -0.16
E algorithms 0.16 pdf 019 launched -0.15 london -0.15
published 0.16 averview 017 less -0.14 isbn -0.14
defined 0.15 methods 015 make -0.12 internet -0.14
programming 0.15 introduction 014 better -0.12 industrial -0.14
digital 0.15 years 0.13 popular -0.12 SOUICe -0.14
article 0.30 daughter 036 indicating -0.42 awards -0.36
born 0.28 obituary 031 premiered -0.28 award -0.33
greatest 0.27 know 031 chart -0.21 deadline -0.28
o professional 0.27 instagram 029 debut -0.21 cast -0.22
B died 0.26 boy 028 moved -0.20 global -0.21
E known 0.25 seX 025 began -0.17 next -0.19
ranked 0.24 | wife 024 earned -0.16 isbn -0.18
relationship 0.23 former 024 recorded -0.16 drama -0.18
website 0.23 historic 024 alongside -0.16 standard -0.18
sexual 0.23 2019 023 | waorked -0.16 tour -0.18
born 0.29 definition 043 came -020 | jstor -0.25
" website 0.21 averview 022 award -0.16 record -0.21
= 2019 0.21 best 019 transportation -0.13 link -0.20
u"B died 0.20 2019 019 protection -0.12 2002 -0.17
= currently 0.19 | website 019 member -0.12 election -0.16
5 known 0.17 statistics 017 began -0.11 1998 -0.15
& referred 0.17 death 0.16 originally -0.11 ed -0.15
5 customers 0.16 last 0.16 specific -0.11 isbn -0.15
- study 0.16 ship 015 awarded -0.10 announces -0.14
activities 0.15 top 0.15 addition -0.10 board -0.12
politician 050 | woman 034 debut -0.45 crime -0.28
born 0.26 know 027 missing -0.22 awards -0.28
magazine 0.25 dies 026 career -0.21 register -0.24
= believed 0.23 family 023 timmothy -0.20 link -0.24
’g‘ married 0.23 website 020 executive -0.19 interview -0.19
g’ ranked 0.22 mail 0.19 episode 0.17 2000 -0.17
& video 0.22 father 0.18 months -0.17 culture -0.17
directed 0.18 s0n 018 close -0.15 htm -0.16
crime 0.18 boy 0.18 case -0.15 music -0.15
natural 0.18 biography 017 appointed -0.15 paris -0.15
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CnoBa ¢ HaMboOMbWWM M HaUMeEHbWMUM KOIDDUUMEHTAMU BAUSHUS
oTo6paxeHbl B Tabn. 1, roe mMbl HabnogaeM 3TM NoOKasaTenu 4Jis BCex TeM
(3@ uckntoueHuem kateropum «STEM»); MHOTME NONOXUTENbHbIE YepThbl CBS-
3aHbl C 0OLWECTBEHHBIMU U XXMU3HEHHBIMU COBBITUSMM U OTHOLLEHUSIMU (KyMU-
PAET», KHEKPOJIOr», KKEHAT», KEHA®, KOTHOLIEHUSI», KA0Yb®, KCEMbS» U T.M.).
PacnpocTpaHéHHbIli obpasel, BHe yka3aHHOro psaa - 370 «2019», a BoT
CCbIKM Ha Kapbepy («Harpagbl», «AeblT» U T.4.) MeHee BeposTHbI A4N1s 3a-
AencTBoBaHUS. 3T1 HabnoaeHns obcyamm B pasgene 7. Ha ctpaHumuax, ces-
3aHHbIX C KaTeropuen «STEM», CCblIkKM HA MaTepuanbl OTKPbITOro LOCTyNa
nonyyaroTt 6onblue KAMKOB, YEM ApYrue, HanpuMep, cnosBa «becnnaTHo» M
«PDF» HaxopaTca cpefm rnaBHbIX Npeackasatenei, Toraa Kak C10Ba, CBA3aH-
Hble C TPAaAMLMOHHO 3aKpbITbiIM AOCTYNOM, Takme kak JSTOR, nossnswTca
cpeau OTpUUATeNbHbIX NPefUKTOPOB, B COOTBETCTBMM C MpeabiayLnMMHn Bbl-
Boaamu [58].

6.2. AKTyanbHble KOPpensTbl CCbIIOYHbIX K/IMKOB

[ns Gonee wupokoro obcnefoBaHUs Mbl MPOBOAMM TEMATUYECKUM
aHaNu3 UUTUPOBAHMUSA TEKCTA CTaTbM M CMPABOYHbIX TEKCTOB, OTAENbHO AN
KJIMKHYTbIX U HEKJIUKHYTbIX CCbIOK U3 NapHOro Habopa AaHHbIX (CM. pasgen
6.1). Habop tematuk Empath Mbl 3auMcTByeM u3 paboTbl [14]; Habop no-
CTaB/SeTCa C NpefBapuTESIbHO 0BYYEHHOM MOAENbIO A1 MAapKUPOBKMW BXOA-
HOro TeKCTa ¢ pacnpegeneHvem Ha 6onee 200 WKMPOKMX TEMATUK.

lNocne npumeHeHus npouenypbl UCNOb3YEMOW MOLENU K KaXOoM
TOYKE AAHHBIX Mbl BblYUCASEM CpefiHee pacnpefefneHne TeMaTuK No KAuK-
HYTbIM Y HEKIUKHYTbIM CCbIKaM U COPTUPYEM TeMbl MO PasHULIE MEXAY UX
BEPOATHOCTbIO ANS CCbINOK.

HayuyHble 1 TexHuyeckme 6ubnmnotekn, 2021, N2 2 105



More frequent in clicked More frequent in unclicked

wedding — competing .
family o - achievement -
children - - leader -
reading - - business .
writing - - music - "
Clicked
death . Unclicked college -
internet - - sports -
technology - -~ school H =
messaging — o fun -
sexual o = work - "
T T T T T
0.000 0.002 0.004 0.000 0.002 0.004 0.006
Score Score

Puc. 12a. Ponb TemaTuk us Habopa Empath B akTuBauMmn KIMKOB B TEKCTE CTaTbU:
NeBasi KOMOHKa - TeMaTuka, Haubosiee 4YacTo BCTPEYaoWAsCcs Cpeau KIMKHYTbIX
NpeanoXeHWi; CBEPXY BHU3: CBaAbba, CeMbS, AETU, YTEHUE, CMEepPTb, UHTEPHET, No-
CNaHu1s, CEKC; MpaBas KOMIOHKA — TEMATUKM, 411 KOTOPbIX XapaKTePHbI HEKJTIUKHYTbIe
NpeaNoXeHNUs; CBEPXY BHM3: KOHKYPEeHLUMs, AOCTUXEHUS, nuaep, 6usHec, My3blka,
KOoMnemLx, CnopT, Wwkona, 3abaea, pabota

TeMbl C HauBONbWMUM MOMNOXKWUTENbHBIM U OTPULATENBHBIM OT/IMUYUEM
nepeuyncneHbl Ha puc. 12a u 126 coOTBETCTBEHHO AN LUTUPOBAHUA Npen-
NOXEHWW U3 TEKCTA CTaTbM U U3 CCbINKKW. Pe3ynbTaTbl NOATBEPXKAAIOT paHee
npeLcTaBneHHble pe3ynbTathbl (pa3gen 6.1): yenoeyeckne dakTopbl (CBa-
bba, ceMbsl, cekc, cMepTb) H6onee 3aMeTHbl CpeAu CCbINOK MO K/MKaM, B
TO BpeM$ KaK CBSI3aHHble C Kapbepoi TeMbl (COPEBHOBAHMUS, KOHKYPEHLUS
WU [LOCTUXKEHUS) MeHee BOCTPebOBaHbI.
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More frequent in clicked More frequent in unclicked

reading - = fun .
internet - = government — -
technology - - achievement - =
computer _ T help ~
programming anll meeting -
Clicked
family - aanl Unclicked pride 4 .
wedding el shape_and_size .
children - o gain - =
death - o school -
social_media o giving -
T T T T
0.000 0.001 0.002 0.0000 0.0005 0.0010
Score Score

Puc. 126. Ponb Tematuk Habopa Empath B akTMBaumu KIMKOB
B TEKCTE NpUMeyaHua (CnpaBKK):

NeBas KOMIOHKA — TeMaTuKa, HaMbosee 4acTo BCTPeYatoLWwasncs Cpeam KAMKHYTbIX Npu-
MEYaHUit: YTEHUE, UHTEPHET, TEXHONOIMUS, KOMMbIOTEP, NPOrpaMMMUPOBaHUE, CEMbS,
cBagbba, cMepTb, COLMabHbIE Meauna; npaBas KOMOHKA — TEMATWMKM, As KOTOPbIX
XapaKTepHbl HEK/IMKHYTbIE MpPUMeYaHus: 3abaBa, NPaBUTENLCTBO, AOCTUXKEHUS, MO-
MOLLb, BCTPEYa, ropAoCThb, pasMep 1 hopMa, BbIMIpbILL, WKONA, AaBaTh

Cpenov Hanbonee 3aMeTHbIX TEM 419 CMPABOYHbIX TEKCTOB (puc. 126)
TaKkXe MoABNAAIOTCSA CBA3AHHbIE TEMbl TEXHONOMMU U UHTEPHET.
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6.3. MpeauKTopbl BCNbIBAIOWMX CHOCOK

AHanu3bl B pasgenax 6.1 n 6.2 kacanucb M3yvyeHns paboTbl Co crnpa-
BOYHbIMM CCbIIKaMU. Kak BUAHO Ha PUC. 4°, Ha HACTOMbHbBIX YCTPOMCTBAX UC-
NMoNb30BaHME BCMbIBAKLMX CCbUTOK-NOACKA30K — 3T0 Haubonee pacnpo-
CTPAHEHHbIN Cnocob B3aMMOAENCTBUA CO CCbiKaMu. [103TOMYy Mbl NOBTO-
punu NpuBEeAEHHbIN BbllLe aHANM3 C UCMONb30BaHUEM cobbiTua fnHover BMe-
cto cobbitns refClick (8,7 MAH 3TaNOHHBIX Map), C TOW Pa3HULLEN, YTO UCKIIIO-
YMNIM U3 aHANM3a C/I0BA M3 CCbITOYHBIX TEKCTOB B Ka4eCTBe MYHKLMMI, TaK Kak
noNb30BaTeNb BPSA, W BUAEN 3TU CNIOBA, NPEXAe YEM «3aBUC» HAJ, CHOCKOW.

More frequent in clicked More frequent in unclicked

wedding competing

children achievement

negative_emotion leader

family reading

positive_emotion college
mm Clicked
death Unclicked school

sexual music

healing fun

youth sports

crime musical

I T T I T T
0.000 0.002 0.004 0.000 0.002 0.004
Score Score

Puc. 128. Ponb TeMaTnk Habopa Empath B Tekcte cTaTbh,
Haubonee 3aMeTHbIX B aKTUBALIUM BCMIbIBAIOLLLENA NOACKA3KM (CNPaBKM):

NleBasi KOJIOHKA — TEMATHKA, Hanbonee YacTo BCTPEYAOLWAACS Cpeamn KIMKHYTbIX Npu-
MEUaHWi, — CBepXy BHM3: CBaAbOa, LETU, HEraTUBHbIE 3MOLMU, CEMbS, NO3UTUBHbIE
3MOLMU, CMEPTb, CEKC, IEYEHNE, MONOAOCTb, MPECTYN/IEHNE; NPaBas KOMOHKA — TEMaA-
TUKM, AN KOTOPbIX XapaKTepHbl HEKMKHYTbIE MPUMEYaHUS, — CBEPXY BHU3: KOHKY-
peHLMs, LOCTUKEHUS, TMAEP, YTEHUE, KONMEAX, LUKONA, My3bika, 3abaBa, cnopT, My-
3blKanbHbIM

> M Hayu. n TexH. 6-ku. - 2020. - N2 10. - C. 69.
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Pe3ynbTaThl NOBTOPSAOT BbIBOAbI pa3nenos 6.1 1 6.2, no3ToMy no npu-
4YMHAM 3KOHOMWM MeCTa B CTaTbe Mbl He 06CYXXAaeM METOAMUKY perpeccuoH-
HOro aHanu3a AJis BCMUbIBalOWeEN Noackasku (cM. pasgen 6.1) u BMecTo
3Toro CchOKycMpyemMcs Ha TeMaTM4ecKoM aHanuse (cM. pasgen 6.2).
Ha puc. 128 Mbl BuaMM 6onee cunbHylo TeHAeHUMKO cobbiTuit fnHover no
CpaBHeHuo ¢ cobbiTuamu refClick, KOTopble [OMKHbI BbI3bIBaTbCS C/IOBAaMM,
CBSI3aHHbIMM KaK C NMOMOXMTENIbHbIMU, TaK U C OTPULLATENBHBIMU IMOLUSMMU.

6.4. NpeanUKTOPbI 3TaNOHHBIX K/IMKOB NOC/IE 3aBUCAHUS

Korpa nonb3oBaTenb HaBoaMUT Kypcop Ha (fnHover), TeKCT COOTBETCTBY-
lOLLEeM CCbIIKM PaCcKpbiBAeTCS B TaK Ha3blBAEMOM CMpPaBOYHOM NOACKA3Ke
(pvc. 1)6. B 3TOT MOMEHT y NONb30BaTeNs ecTb BbIGOP: KNMKHYTb MO CCbINKE
URL (refClick) vnn ocTaTbCa Ha CTpaHuMLe CTaTbl. B MTOroBoM aHanuse aTon
CTaTbM HaM MHTEPECHO MOHSATb, KakMe CNO0Ba B TEKCTE CCbUIKM BAMAIOT Ha
noNnb30BaTeNs Npu NPUHATUM 3TOTO PELLEHUS.

Mbl co3aaém Habop AaHHbIX, 0TOUpas cobbITUS «3arpyska CTPAHULbI»
Kak MMHUMYM C ABYMSI COBbITUSIMM KBCM/bIBAOLLAS CHOCKa», NPUYEM OfHa
CHocKa peanusyetcs B refClick (NOnoXuTeNbHbIM pe3ynbTat), Toraa Kak apy-
ras He peanusyetcs (OTpuLUaTeNbHbIM pe3ynbTaT). Kak 1 B npeabiaylimMx uc-
CnefoBaHusX, Mbl BblbMpanu He 6onee 0LHOM CTy4aiHOM Napbl 3@ C€aHC, YTO
npuBeno K Habopy aaHHbIX 440 TbiC. Nap COBbLITUI BCNbIBAHUS.

Kak 1 B nccnefoBaHum, U3N0XeHHOM B pasgene 6.1, Mbl npeactaBnsem
CNpaBoYHble TeKCTbl Kak 1K-mMepHble BeKTOpbl MHAMKATOPOB CNOBa WU UC-
noNib3yeM UX B KayecTBe MpeAMKTOPOB B JIOTUCTUYECKOM perpeccuu Ans
nporHo3upoBaHus cobbituii refClick (BenuunnHa Tectosort AUC 0.54).

6 Tam xe. - N2 9. - C. 99.
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Tabnuua 2
Haubonee 3HaunMble cnoBa — NpeaAUKTOPbI (C1IEBA NONOXKUTENbHbIE,
cnpaBa oTpULaTENbHbIE) ANS CNpaBOYHbIX KIUKOB (reference click),
C1eAyoLMX 3a aKTMBaLMe BCN/IbIBAKOWMX NPUMeYaHHit
(footnote hover; paspen 6.4)

Positive Negative
Word Coeff. | Word Coeff.
killer 0.16 | ocle -0.22
greatest 0.16 | jason -0.16
critic 0.15 | episode -0.15
things 0.15 | die -0.15
daughter 0.15 | dictionary -0.13
reveals 0.14 | spanish -0.12
baby 0.14 | isbn -0.12
instagram 013 | le -0.11
wife 0.13 | board -0.11
sheet 0.13 | channel -0.11

Camble BbIcOkMe KO3DDUUMEHTI BAMSHUS NPpUMBEAEHDI B Tab. 2; KapTuHa
cornacyeTcs C BbIBOAAMM NpeaplayLmX aHaNM30B: YnTatenu, yBuaes npensa-
pUTeNbHbIMA NOKAa3 CCbIIKM BO BCMUIbIBAIOLLEN MOACKA3Ke, C 6onblueit BeposT-
HOCTBIO HAXXMYT Ha LUTUPYEMYIO CCbIIKY, KOTAA B €€ TeKCTe YNOMMHAKTCS COo-
LMaNbHbIE U XKM3HEHHbIE acNeKTbI («KEHa», KManbILL», KMHCTArpaM» U T.4,).

OTpuuatenbHble KO3P@ULMEHTI YKa3bIBAOT, YTO YUTATENM CKNIOHHBI He
nepexoauTb K CNOBApHbIM CTaTbsIM, KHWXHbIM Katanoram (ISBN, OCLC) v k
nHbOPMaLMK Ha APYrMX A3bIKaX, KPOME aHIIMIICKOro: py4YHasi NpoBepKa no-
Kasana, YTo «MCMaHCKWUIM» B OCHOBHOM CBf3aH C MPUMEYaHWEM «HA MCMaH-
CKoM», «le» — dpaHuy3ckas CTaTbs, pacnpocTpaHéHHas BO (paHLYy3CKMX
Ha3BaHuaX raset (Hanpumep, «Le Monde»), a «die» — HeMeLKasa cTaTbs.

7. OBCYXXAEHME M BbIBOAbI

Halle nccnenosaHme 0aéTt BaxHy0 MHGOPMaLMIO 0 ponu Bukuneauu B
KauyecTBe LUNt03a K MHPOopMaLIMK B MHTepHeTe. Mbl 06Hapyunu, Uto B 60/b-
LUMHCTBE CNydYaeB Bukuneams aBnaeTcs KOHEYHbIM MYHKTOM noucka MHGop-
Maumu: MeHee 1 13 300 NpoCMOTPOB CTpaHULL NPUBOAUT K HEOBX0AUMOCTH
MCNonb30BaTh LMTUPOBaHME. B HalleM aHannse Mbl COCPEAOTOUMNUCH HA TOM
yacTu NoNb3oBaTenei, KoTopble 06pallatoTCa K MPUMEYAHUAM M CCbIKaM, U
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3TO CNYXXUT OQHWMM U3 NMPUMEPOB TOro, KAaKMM 0bpasom Bukunegus ucnonb-
3yeTcs B Ka4ecTBe LUIH3a K BHEWHUM 3HaHuaM. [TpeficTaBuM Haluu BbIBObI.

Monb3osamenv HayuHaem paGomams €O ccbUIKamu 8 Bukuneduu, Koz0a
meKkcm cmameu He ydoesiemeopsiem e20 UH@POPMAUUOHHYI0 nompe6HoCMb.
B pasgene 5’ nokasaHo, 4To uuTaTenu ¢ 60Mblueii BEPOSTHOCTbIO aKTUBMPYIOT
CCbINKM B Bonee KOPOTKMX M MeHee KaueCTBEHHbIX CTaTbsX. TakoM pe3ynbrat
MOHayany Kasancs HenornyHbIM, MOCKOMbKY bonee kayeCTBeHHble CTaTbu CO-
[lepXat bonblue CCbIIOK, KOTOpble MOTEHLMANbHO MOTYT ObiTb MCMOAb30BAHDI.
JTO COOTBETCTBYET paHee CAeNaHHOMY BbIBOAY: CCbIIKM HA UCTOYHMKM, KOTOPble
COO0DOLLAIT OTAENbHbIE U pa3po3HEHHble (PaKTbl, 0ObIYHO AOCTYMHbIE B CTATbsX
Bukuneaum (Hanpumep, Harpafibl, Kapbepa), TakxKe, Kak NpaBuIo, MeHee Npu-
BneKaTenbHbl (pasaen 68). B coBOKYNHOCTM 3TM pesynbTaTbl NPeAnonaraT, YTo
YMTaTeNU CKIOHHBI UCKATb KOHTEHT 3a Npeaenamun Bukuneaum Tonbko B Tex cy-
yasx, Koraa cama 3HUMKI0oNeaNs He YA0BNETBOPSET X MHPOPMALMOHHbIE NOo-
TpebHocTh.

Lumamel e MeHee npuenekamenbHbiX cmamesx 6osee npueseka-
menbHbl. B pasgene 5 Mbl OTMETMNIM, UTO KOMMYECTBO K/IMKOB Ha CCbUIKM
YMEeHbLIAeTcs C pOCTOM MOMYyASIpHOCTU CTaTbW. Bnpouem, BbiBOA MOXHO
6b110 coenatb M M3 NpeabiayLero NyHKTa, NOTOMY YTO AJIMHHbIE, BbICOKOKA-
YyecTBEHHble CTaTbM, Kak npaBuno, 6onee nonynspHbl. 3TO TakKXe MOXeT
03HayaTb, YTO MEHee NOonynsapHbIe CTaTbU MOCELLAKTCS C KAKOW-TO KOHKpET-
HOM Lenbl ONs MOMCKa Hy)XHOW MHbopMaumu. PaHee B npepblaoyLuimx
paboTax 6bln0 NOKa3aHo, YTO NONYNsSpHbIe CTaTbu ByaAyT ¢ Bonblue BeposT-
HOCTbHO MPOCMATPMBATLCS MOMb30BATENSIMU, KOTOPble, CKOpee BCero, Ciy-
yaiHo 3awnm B Bukuneaumio [53].

Mol pabomaem ¢ KOHMeHMOM 0 3uU3HU Atodell. Mbl SICHO yBUAENN, YTO
yMTaTeNbCKUI MHTEpPEC 0COBEHHO BLICOK K CCbUIKaM Ha noaen, ux obuie-
CTBEHHYH U JIMYHYIO XM3Hb (pa3gen 6). 3To0 0cobeHHO BEpHO Ans BCMIIbIBaA-
IOLLMX NpUMeYaHuii. MIHTepec K BCMAbIBAOLLEN CCbINKE 4alle BbI3bIBAETCS
CNOBaMMU, KOTOPbIe CBS3aHbl C 3MOLMIMU — KaK MNONOXMUTENbHbBIMU, TaK U OT-
puLaTeNbHbIMM.

7 Tam xe. - N2 10. - C. 68-75.
8 Tam e, - N2 11. - C. 148-156.
? Tam xe. - N 10. - C. 68-75.
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HedasHruii (ceexcuil) konmenm 6osee uHmepeceH. Mbl 0OHaPYXMAN, 4TO
CCbINKKW, OTpaxawlue HeaaBHUe CoObITUS (Hanpumep, TEKCT BKHOYAET
«2019»), 6bonee npuBnekaTenbHbl, KaK A1 BbI30BA BCM/IbIBAKLLEN CChINKY,
TakK W N9 FOTOBHOCTU HAMPSIMYH KIUKHYTb.

KoHmeHm omkpsimozo docmyna 6onee npusnekameneH. HakoHel, Mbl
YBUAENW, YTO CCbUTKM Ha CTpaHuuUax Bukunenmm o Hayke u TeXHWKe, 0CO-
6EeHHO eCiM OHM YKa3blBAKT Ha MCTOYHMKM C OTKPbITbIM LOCTYNOM (Hanpu-
Mep, MMetoLwme NOMeTKM «BecnnaTtHbIM» unu «pdf» B CCbIIOYHOM TEKCTe),
TakXke, ckopee Bcero, 6yayT akTMBMPOBAHbI (HAXaTbl).

Teopemuueckue nocnedcmeus. Haww pe3ynbTatbl 43T HOBOE NMOHMMA-
HWe O MONb30BaTENsAX CETU U UX MHPOPMALMOHHbIX NOTPEOHOCTAX Yepes
npusMy paboTtbl C camon 60NblWON OHNaMH-3HUMKNoNeamen. Bnepseble,
XapakTepu3ys UUTUpOoBaHue Bukuneamu, Mbl MOXEM KOMYECTBEHHO OLe-
HWUTb 3HaYeHMe Buknneamm Kak Wwnto3a B 6onee Wnpokyto ceTb. [onyyeHHble
HaMu BbIBOAbI NO3BOSIOT UCC/IEA0BaTENSIM Pa3BMBATL HOBbIE TEOPUM 06 WH-
(OpPMAUMOHHbIX NOTPEBHOCTAX UMTaTeNeN U BO3MOXHbIX Dapbepax, pasge-
NARLWMX 3HAHNA BHYTPU N BHE SHUMKNIONEANN.

Hawe nccnepoBaHme Take MoxeT nomMoyb coobuiecTsy Beb-aBTOpoOB
M MHbIX CO3faTesieit MaTepuana B onpefeneHMn NpuopuTeToOB YCUAUIA ans
MOBbILIEHWS [OCTOBEPHOCTU MHPOPMALIMU: Mbl OBHAPYXMAU, YTO OAU OCO-
6eHHO Nerko nonaratTcs Ha LUTUPYEMble MCTOYHUKM NPU Noucke nHdopma-
LMK 0 nocnesHux cobbITuax unm o buorpaduyeckmx AaHHbIX, a U3 3TOro ce-
[lyeT Heo6X0AMMOCTb 0COBEHHO TLLATEeNIbHO NPOBEPATL NOA06HbIE aHHbIE B
Bukunennu. HakoHew, ToT akT, 4To YnTaTenu 6onblue B3aMMOLENCTBYIOT CO
€cBOOOAHO AOCTYMHBIMU MCTOYHMKAMM, NOAYEPKMBAET BAXHOCTb OTKPLITOrO
[LOCTYMNa U OTKPbITbIX HAYYHbIX UHWULMATUB.

lMpakmuveckue nocredcmeus. KonnyectBeHHas OLEeHKa NOMHOTbI CTaTby B
Buknnenmm okasanacb HeTpuBManbHOM 3ajayeli [45]. BaxHo noHumaHume Toro,
4TO KaTeropmsi NOMHOTbI CTaTbM TECHO CBSA3aHA C AETaNsSMM B3aUMOLENCTBUS YK-
Tatenen ¢ Bukuneauein; paboTa co CCbINKaMM OTKPbIBAET MAEW A1 CO34aHUS
HOBbIX MPUIOXKEHWI, YTOObI MOMOYb YAOBNETBOPUTL MH(OPMALMOHHbIE MO-
TpebHOCTM MoNb30BaTeNeN CETU, BK/KYAS MOLEM, KOTOpble KOMMYECTBEHHO
onpesensoT HeXBaTKy MHDOPMALIMK B CTATbe MYTEM U3YYEHUS U KOHTPOSIS CUr-
Ha/I0B, CBA3AHHbIX C TEMMOM NepexoAa No CCbinkaM. Hawm BbIBOAbI TakKe Mo-
MOryT OonpeaenuTb NpuopuTeTHblE 061acTh paboTbl C cofepXKaHMeM, KOTopas
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OyneT npoBeneHa pefakTopamu Bukuneamm B OTHOLWEHWUM KayecTBa LMTUPOBa-
HUS: B TEX 061aCTAX KOHTEHTA, rAe BUKMNeams BbICTYNaeT B KAUYECTBE OCHOBHbIX
BOPOT K 3HAHMIO, KAYeCTBO M HaAEXHOCTb MCTOYHMKOB, MOCELLAEMbIX YMTaTE-
NSIMU, CTAHOBUTCS eLLE Bosiee BaXKHbIM.

HakoHeu, AaHHble, KOTOpble Mbl COOpanu, 06YyCIOBAMBAOT BO3MOX-
HOCTb CO34aHMS CNeayoLEeN MOLENU: €CIUN B NPELIOKEHUMN OTCYTCTBYET He-
06x04MMas uMTaTa (T.e. NMOCTABNAEH Ter «TpebyeTcs umMTaTtan), TO MOXKHO 3a-
paHee KOMMYEeCTBEHHO OMpeAENUTb, HACKONIbKO BEPOSITHO, YTO uuTaTenu by-
LYT 3aMHTepecoBaHbl B LOCTYMNE K COOTBETCTBYHOLWEN MHHOPMALIMUN U TEM Ca-
MbIM MOMOUYb pefakTopaM Bukuneamu BblAenuTb NPUOPUTETHI B HEPACCMOT-
PEHHbIX AeNnax 0 HeLOCTAKLWMX CCbLIKAX.

OzpaHuyeHus u 6ydywas paboma. O6wmii Hu3kuin AUC (ot 0,54 no 0,6)
perpeccMoHHbIx Mogeneit (pasaens 5-61% noguépkneaeTt BpOXAEHHYIO He-
npenckasyeMoCTb NOBEAEHUS YnTaTenNs.

CnocobHOCTb K npeackasaHuilo y OonpoboBaHHbIX MoAenen 3Hauu-
TENbHO BbIlE C/y4alNHOM, YTO JeNaeT UX NOMe3HbIMU A4S aHaNu3a BAUSHUS
PasnUYHbIX NPeauKTOPOB, OAHAKO MPOU3BOAMTENBHOCTb 3TUX MOAEenen B
HacTosiLee BpeMs C/IMILKOM HM3Ka, YTODObl CYMTATb UX MONME3HbIMU B Kaye-
CTBE MPAKTUYECKMX MHCTPYMEHTOB MporHo3upoBaHus. CnepgosaTensHo, by-
Aywas pabota fomkHa ObITb HaLeneHa Ha co3gaHue H6onee MOLWHbIX nocse-
[0BaTeNbHbIX MOAeNen, KOTopble MOrn Bbl NOBbICUTb TOYHOCTD.

CocpenoTounB BHMMAHME TOMbKO Ha AHMMMCKOW YacTn Bukunegumu,
Halle nccnenoBaHUe CyXXaeT NpeacTaBieHne 0 B3rNs4e Ha NPOeKT 3TOM 3H-
LMKIONHAMMK, KOTOpas foctynHa nodyti Ha 300 sa3bikax Ans nonb3oBatenew
no sceMy mupy. l1o3TomMy B 6yayLiem Mbl NIAHUPYEM NPOU3BECTU TAKOE Xe
n3yyeHue Apyrux A3blKOBbIX BapnaHToB Bukuneanu. [1o cux nop Mbl He yuu-
TbIBa/IM MEPCOHA/NbHbIE XapaKTEPUCTMKM MONb30BaTeNs, Takne Kak bonee
rnobanbHble NOBeAEHYECKME YepThl 3a NPeaeiaMu YpOBHS NPOCMOTpa CTpa-
HUL, a Tak)Ke reorpaduyeckyto MHdOopMaLMIo, KOTOpas UrpaeT BaXKHYHO posb
B noBefeHMM nonb3oBatener [32, 57]. bynywaa paboTta fomkHa BKIKOYATb
n3yyeHume Taknx GakTopos.

10 Tam ke, - N2 10. - C. 68-75; N2 11. - C. 148-156.
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MbI Takxke bynem 6onee BHUMaTENbHO UCCIEA0BATb HAMEPEHUS YMTaTens.
[lo c1x nop TOAbKO 3aMMCK O KIIMKAX M BCMTbIBAIOLLMX NPUMEYAHMAX JAKOT UH-
dopmauumio 06 nHTepecax Nonb30BaTeNein, OHM He MOryT pacckasaTb HAM O KOH-
KpeTHbIX 0OCTOSATENbCTBAX, KOTOPble MPWUBENM NOMb30BaTeNs K NPUMEHEHUIO
K/MKOB MM BCMIbIBAKOLLMX MPUMEYaHUH, a Takke 00 ypoBHE yA0BIETBOPEHHO-
CTW, BOCTUTHYTOM NOC/Ie NPOYTEHMS CCbITKU. B ByayLueM Mbl nnaHupyeM nyylue
MOHSATb 3TV aCMNeKTbl C MOMOLLBK KaYeCTBEHHbIX METOA0B, TaKUX Kak Onpochl 1
uHTepBblo. [lanee Haw aHanu3 ByaeT cocpemoTodeH Ha CCbUIKax B pasgene
«lpUMeyaHna»; HY>XKHO TaKXKe U3Y4UTb Apyr1e BUAbI BHELLIHMX CCbUIOK A8 YA0-
BNEeTBOPEHUS MHDOPMALMOHHBIX NOTPEOHOCTEN YnMTaTenen.

HakoHeL, nockonbKy BHelHMe COBbITUS CUNBbHO BAUSIOT Ha MHDOPMaA-
LMOHHble noTpebHocTM nonb3osatenen Bukuneawnu [53], byaywasa pabota
[LO/KHA BbIXOAMTb 3@ PaMKW NMOHUMAHUS U U3ydyeHus Bukuneoum kak uso-
NMpOBaHHOM NNaTdopMbl, M aHaNNU3 LUTUPOBAHUS CliefyeT NPOBOAMUTD C y4é-
TOM BO34ENCTBUS NOC/IeAHNX HOBOCTEN M COObLITUI C He onpeaenéHHoM 3a-
paHee uHdopMaLmen. ITO paclUMPUT U YTOUHUT Hawy KapTuHy Bukunegun
KaK BOPOT K rnobanbHoM nHdopMaumm.

bnaropapHoctb: Leila Zia, Michele Catasta, Dario Taraborelli 3a nx co-
LencTene; aHanutuky Bahodir Mansurov, 3a NoMoLLb B OpraHn3auun paboTsl
event logging; James Evans 3a nHTepecHble obcyxaeHus; Microsoft, Google,
Facebook, SNSF 3a nopnepxky.

Cnucok nutepatypbl (70 no3uumit) npeactaBneH Mo  agpecy:
https://doi.org/10.1145/3366423.3380300.
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Quantifying Engagement with Citations on Wikipedia.
(Part 4)

Abstract: Wikipedia is one of the most visited sites on the Web and a common
source of information for many users. As an encyclopedia, Wikipe-dia 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 lead-
ing from English Wikipedia articles to cited references during one month, and con-
ducted the first anal-ysis of readers’ interactions with citations. We find that overall
engagement with citations is low: about one in 300 page views results in a refer-
ence click (0.29% overall; 0.56% on desktop; 0.13% on mobile). Matched observa-
tional 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 con-
tain 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 understan-
ding 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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6. RO3: LINK-LEVEL ANALYSIS OF CITATION INTERACTIONS

Our final research question asks which features of a specific refer-ence
predict if readers will engage with it. Note that this is different from RQ2
(Sec. 5), where we operated at the page level and did not differentiate be-
tween different references on the same page.

6.1. Predictors of reference clicks

We begin with a regression analysis to detect which features predict
whether a reference will be clicked. We selected all the references with
external links, and we carefully rule out a host of confounds by sampling
pairs of clicked and unclicked references from the same page view, thus
controlling for situational features such as the page, user, information need,
etc. As we saw in Fig. 5, references at the top and bottom of pages are a
priori more likely to be clicked. Thus, to exclude position as a confound and
maximize the probability that the user saw both references in a pair, we
pick as the unclicked reference in a pair the one that appears closest in the
page to the clicked reference. To make sure we sample references associated
with a sentence, we discard all footnotes in tables, infoboxes, and images,
and keep only those within the article text. Finally, we again sample only one
pair per session in order to avoid over-representing readers who are more
prone to click on references. This process yields 1.8 M reference pairs.

As predictors we use the words in the sentence that cites the respective
reference, as well as the words in the reference text (cf. Sec. 3.1), represented
as binary indicators specifying for each of the 1K most frequent words
whether the word appears in the sentence®. Using these features as predic-
tors, we train a logistic regression to predict the binary click indicator.

! Stop words were removed, and numbers (except for 4-digit numbers that potentially rep-
resent years) were converted to a special number token.

HayuyHble 1 TexHuyeckme 6ubnmnotekn, 2021, N2 2 117



Table 1

Top positive and negative predictors (words) of ref-erence clicks (Sec. 6.1),
for different article topics. Words are organized based on where they appear:
in the sentence an-notated by the reference, or in the reference text

Paositive contribution Negative contribution
In sentence In reference In sentence In reference
Waord Coeff. Word Coeff. Waord Coeff. Word Coeff.
greatest 0.36 know 0.25 debut -0.25 aw ards -0.33
born 0.28 pmc 0.24 moved -0.16 deadline -0.32
died 0.23 2019 0.21 worked -0.16 billboard -0.17
8 website 0.23 website 0.21 awarded -0.16 register -0.17
E‘ ranked 0.23 dies 020 joined -0.13 link -0.16
- known 0.20 former 0.19 began -0.13 isbn -0.15
=2 professional 0.19 family 0.16 appeared -0.12 board -0.14
relationship 0.19 behind 0.15 score -0.11 variety -0.14
rating 0.18 allmusic 0.15 festival -0.11 next -0.14
article 0.18 story 0.15 attended -0.11 archive -0.13
online 0.25 definition 030 requirements -0.17 ocle -0.26
tests 023 | 2019 024 | run 017 | best 0.23
2019 0.23 free 022 rather -0.16 jstor -0.22
short 0.17 pme 021 another -0.15 evaluation -0.16
= known 0.17 website 020 said -0.15 wilay -0.16
E algorithms 0.16 pdf 0.19 launched -0.15 london -0.15
published 0.16 OVeTview 017 less -0.14 isbn -0.14
defined 0.15 methods 0.15 make -0.12 internet -0.14
programming 0.15 introduction 0.14 better -0.12 industrial -0.14
digital 0.15 years 0.13 popular -0.12 source -0.14
article 030 daughter 036 indicating -0.42 awards -0.36
born 0.28 abituary 031 premiered -0.28 award -0.33
greatest 0.27 know 031 chart -0.21 deadline -0.28
o professional 0.27 instagram 029 debut -0.21 cast -0.22
H died 0.26 baoy 0.28 moved -0.20 global -0.21
E known 0.25 SEX 0.25 began -0.17 next -0.19
ranked 0.24 wife 0.24 earned -0.16 isbn -0.18
relationship 0.23 former 0.24 recorded -0.16 drama -0.18
website 0.23 historic 0.24 alongside -0.16 standard -0.18
sexual 0.23 2019 0.23 worked -0.16 tour -0.18
born 0.29 definition 043 came -0.20 jstor -0.25
o website 0.21 OVETview 022 award -0.16 record -0.21
b 2019 0.21 best 0.19 transportation -0.13 link -0.20
E died 0.20 2019 0.19 protection -0.12 2002 -0.17
= currently 0.19 | website 0.19 member -0.12 election -0.16
5 known 017 statistics 0.17 began -0.11 1008 -0.15
& referred 017 death 0.16 originally -0.11 ed -0.15
5 customers 0.16 last 0.16 specific -0.11 isbn -0.15
- study 0.16 ship 0.15 awarded -0.10 announces -0.14
activities 0.15 top 0.15 addition -0.10 board -0.12
politician 0.50 | woman 034 debut -0.45 crime -0.28
born 0.26 know 027 missing -0.22 aw ards -0.28
magazine 0.25 dies 0.26 career -0.21 register -0.24
B believed 0.23 famity 023 timmothy -0.20 link -0.24
E‘ married 0.23 website 0:20 executive -0.19 interview -0.19
@ ranked 0.22 mail 0.19 episode -0.17 2000 -0.17
& video 0.22 father 0.18 months -0.17 culture -0.17
directed 0.18 son 0.18 close -0.15 htm -0.16
crime 0.18 boy 0.18 case -0.15 music -0.15
natural 0.18 biography 0.17 appaointed -0.15 paris -0.15
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We perform this analysis on the full above-described dataset, as well as on
subsets consisting only of page views from each of 4 broad categories (derived
by aggregating the 44 WikiProjects categories from Sec. 3.4): “Culture” (1.3 M
pairs), “STEM” (436 K), “Geography” (530 K), and “History and Society” (467 K).
The model achieves a testing AUC of around 0.55 across these 5 settings.

More frequent in clicked

More frequent in unclicked

wedding competing
family achievement
children leader
reading business
writing music
mm Clicked
death mm Unclicked college
internet sports
technology school
messaging fun
sexual work
I T T I T T T
0.000 0.002 0.004 0.000 0.002 0.004 0.006
Score Score
a) Click event (sentence text)
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More frequent in clicked More frequent in unclicked

reading . = fun =
internet 4 L — government - -4
technology — achievement - E
computer ol help - =
programming il meeting - -4
Clicked
family o & Unclicked pride 4
wedding el shape_and_size =
children — gain - L
death —-— school - 7
social_media - wll giving - e
T T T T
0.000 0.001 0.002 0.0000 0.0005 0.0010
Score Score

b) Click event (reference text)

The words with the largest and smallest coefficients are displayed in
Table 1, where we observe that, for all article topics except for “STEM”,
many positive features are related to social and life events and relation-
ships (“dies”, “obituary”, “married”, “wife”, “relation-ship”, “sex”, “daughter”,
“family”, etc.). Another common pattern across topics is that “2019” is
strongly related with clicking, and that career-related references (“awards”,
“debut”, etc.) are less likely to be clicked. We shall further discuss these
observations in Sec. 7.
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More frequent in clicked More frequent in unclicked

wedding competing

children achievement

negative_emotion leader

family reading

positive_emotion college

m Clicked

death Unclicked school
sexual music
healing fun
youth sports

crime musical .

I T T I T T

0.000 0.002 0.004 0.000 0.002 0.004
Score Score

c) Click event (text)

Figure 12 a, b, c. Empath [14] topics most strongly (anti-) associated
with citation events (cf. Sec. 6.2 for description).
Reference text not studied for hover event (Sec. 6.3)
because unlikely to be visible to user before hovering

On STEM-related pages, open-access references seem to receive more
clicks than others, with words like “free” and “pdf” among the top predictors,
whereas words related to traditionally closed-access libraries such as JSTOR
appear among the negative predictors, in line with previous findings [58].
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6.2. Topical correlates of reference clicks

For a higher-level view, we perform a topical analysis of citing sen-
tences and reference texts, separately for the clicked vs. the unclicked refe-
rences from the paired dataset of Sec. 6.1.

To extract topics, we use Empath [14], which comes with a pre-trained
model for labeling input text with a distribution over 200 wide-ranging
topics. After applying the model to each data point, we compute the ave-
rage topic distribution for clicked and unclicked references, respectively,
and sort topics by the signed difference between their probability for
clicked vs. unclicked references.

The topics with the largest positive and negative differences are listed
in Fig. 12a and 12b for citing sentences and reference texts, respectively.
The results corroborate those from Sec. 6.1, with human factors (wedding,
family, sex, death) being more prominent among clicked references,
whereas career-related topics such as competitions or achievements re-
ceive less attention. Among the most prominent topics for reference texts
(Fig. 12b), topics related to technology and the Internet also emerge.

6.3. Predictors of footnote hovering

The analyses of Sec. 6.1 and 6.2 considered engagement via refe-
rence clicks. As we observed in Fig. 4, on desktop devices, hovering over a
footnote to reveal the reference text in a tooltip is an even more common
way to interact with references. We hence replicated the above analyses
with the fnHover instead of the refClick event (8.7 M reference pairs), with
the only difference that we excluded words from reference texts as fea-
tures, since the user is unlikely to have seen those words before hovering
over the footnote.
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Table 2

Top 10 positive and negative predictors (words)
of reference click following footnote hover (Sec. 6.4)

Positive Negative
Word Coeff. | Word Coeff.
killer 0.16 | oclc -0.22
greatest 0.16 | jason -0.16
critic 0.15 | episode -0.15
things 0.15 | die -0.15
daughter 0.15 | dictionary -0.13
reveals 0.14 | spanish -0.12
baby 0.14 | isbn -0.12
instagram 0.13 | le -0.11
wife 0.13 | board -0.11
sheet 0.13 | channel -0.11

The results echo those of Sec. 6.1 and 6.2, so for space reasons we do
not discuss the regression analysis for footnote hovering (cf. Sec. 6.1) and
focus on the topical analysis instead (cf. Sec. 6.2). Inspecting Fig. 12c, we
observe that we see a stronger tendency of fnHover events, compared to
refClick events, to be elicited by words that are related to both positive and
negative emotions.

6.4. Predictors of reference clicks after hovering

Once a user hovers over a (fnHover), the text of the corresponding
reference is revealed in a so-called reference tooltip (Fig. 1). At this point,
the user has the choice to either click through to the citation URL (refClick)
or to stay on the article page. In the final analysis of the paper, we are
interested in understanding what words in the reference text influence the
user when making this decision.

We create a dataset by selecting the page loads with at least two foot-
note hover events, where one converted to a refClick (positive), whereas
the other did not (negative). As in the previous studies, we selected at most
one random pair per session, giving rise to a dataset of 440 K pairs of hover
events.
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Similar to the study in Sec. 6.1, we represent reference texts as 1K-
dimensional word indicator vectors and use them as predictors in a logistic
regression to predict refClick events (testing AUC 0.54).

The strongest coefficients are summarized in Table 2, painting a pic-
ture consistent with the previous analyses: readers, after seeing a reference
preview via the tooltip, are more likely to click on the cited link when the
reference text mentions social and life aspects (“wife”, “baby”, “instagram”,
etc.). The strongest negative coefficients suggest that readers tend to not
click through to dictionary entries, book catalogs (ISBN, OCLC), and infor-
mation in languages other than English: manual inspection revealed that
“spanish” is mainly due to the note “In Spanish”, “le” is the French article
common in French newspaper names (e.g., Le Monde), and “die” is a German
article.

7. DISCUSSION AND CONCLUSIONS

Our analysis provides important insights regarding the role of Wi-kipe-
dia as a gateway to information on the Web. We found that in most cases
Wikipedia is the final destination of a reader’s journey: fewer than 1 in 300
page views lead to a citation click. In our analysis, we focused on the frac-
tion of users who engage with references, and characterized how Wikipedia
is used as a gate-way to external knowledge. Our findings suggest the fol-
lowing.

We engage with citations in Wikipedia when articles do not satisfy our
information need. Sec. 5 showed that readers are more likely to click cita-
tions on shorter and lower-quality articles. Although this result seemed
counter-intuitive at first, since higher-quality articles actually contain more
references that could potentially be clicked, it is in line with the finding
that citations to sources reporting atomic facts that are typically available
in Wikipedia articles (e.g., awards, career paths), are also generally less en-
gaging (Sec. 6). Collectively, these results suggest that readers are inclined
to seek content beyond Wikipedia when the encyclopedia itself does not
satisfy their information needs.
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Citations on less engaging articles are more engaging. In all of Sec. 5
we found that citation click-through rates decrease with the popularity of
an article. While this may follow from the previous point because long,
high-quality articles tend to be more popular, it may also suggest that less
popular articles are visited with a specific information need in mind. Previ-
ous work indeed suggests that popular articles are more likely to be viewed
by users who are randomly exploring the encyclopedia [53].

We engage with content about people’s lives. We clearly saw that read-
ers’ interest is particularly high in references about people and their social
and private lives (Sec. 6). This is especially true for hovers, a less cognitively
demanding form of engagement with citations. Hover events are also more
likely to be elicited by words that are related to emotions, both positive
and negative.

Recent content is more engaging. We found that references about re-
cent events (whose text includes “2019”) are more engaging, both in terms
of hovering and clicking.

Open content is more engaging. Finally, we saw that refer-ences in Wik-
ipedia pages about science and technology, especially if they point to a
open-access sources (e.g., having “free” or “pdf” in the reference text), are
also more likely to be clicked.

Theoretical implications. Our findings furnish novel insights about Web
users and their information needs through the lens of the largest online
encyclopedia. For the first time, by characterizing Wikipedia citation en-
gagement, we are able to quantify the value of Wikipedia as a gateway to
the broader Web. Our findings enable researchers to develop novel theories
about readers’ information needs and the possible barriers separating
knowledge within and outside of the encyclopedia. Our research can also
guide the broader community of Web contributors in prioritizing efforts to-
wards im-proving information reliability: we found that people especially
rely on cited sources when seeking information about recent events and
biographies, which suggests that Web content in these areas should be es-
pecially well curated and verified. Finally, the fact that readers engage
more with freely accessible sources highlights the importance of open ac-
cess and open science initiatives.
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Practical implications. Quantifying Wikipedia article complete-ness
has proven to be a non-trivial task [45]. The notion that article complete-
ness is highly related to readers’ engagement with Wikipedia references
opens up ideas for novel applications to help satisfy Web users’ information
needs, including models that quantify lack of information in an article by
incorporating signals related to reference click-through rate. Our findings
will also help prioritize areas of content to be checked for citation quality
by Wikipedia editors: in areas of content where Wikipedia acts as a major
gateway, the quality and reliability of sources that readers visit become
even more crucial. Finally, the data we collected could empower a model
that, given a sentence missing a citation (i.e., with a citation needed tag),
could quantify how likely readers are to be interested in accessing the cor-
responding information and thereby help Wikipedia editors prioritize the
backlog of unsolved missing-reference cases.

Limitations and future work. The overall low AUC (0.54 to 0.6) of the
regression models (Sec. 5-6) emphasizes the inherent unpredictability of
reader behavior. While the significantly above chance performance renders
the models useful for analyzing the impact of various predictors, their per-
formance is currently too low to make them useful as practical predictive
tools. Future work should hence invest in more powerful sequence models
to improve accuracy.

By focusing on English Wikipedia only, the present analysis provides
a limited view of the broader Wikipedia project, which is available in almost
300 languages and accessed by users all over the world. In our future work,
we therefore plan to replicate this study for other language editions. So far,
we also omitted any user characteristics from our study, such as more
global behavioral traits beyond the page-view level, as well as geographic
information, which are known to play an important role in user behavior
[32, 57]. Future work should incorporate such signals.

126 Scientific and Technical Libraries, 2021, N2 2



We will also investigate reader intents more closely. While click and
hover logs reflect the extent to which readers are interested in knowing
more about a given topic, they cannot tell us about the specific circum-
stances that led the user to engage by clicking or hovering, nor about the
level of satisfaction achieved by following up on a reference. In the future,
we plan to better understand these aspects via qualitative methods such
as surveys and interviews.

Further, whereas our analysis focused on links in the References sec-
tion of articles, future work should also study other types of external links
(cf. Fig. 1) in satisfying readers’ information needs.

Finally, as exogenous events strongly affect Wikipedia users’ infor-
mation needs [53], future work should go beyond studying Wikipedia as an
isolated platform and analyze how citation interaction patterns are warped
by breaking news and events with uncertain information. This will sharpen
our picture of Wikipedia as a gateway to global information.
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