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BeBegeHune B npegmMmeTHyto 061acTb

3afava npenckasaHnsa BOBJIEYEHHOCTUN YnTaTens B
npoLecc YTeHUs No TEKCTOBOMY COOEPXXaHUKD KHUTU
MpuMeHeHus:

@ PekoMeHAaTe NbHble CUCTEMBI
@ PekoMeHZauuun ans nucatenem
@ IHTepaKTUBHOE YTeHme
AHanuns noBefeHNs YNTaTenen:
@ 3aMepbl B 1abopaToOpPHbIX YC/IOBUSX
@ MO)>XHO UCMO/b30BaTb AAHHbIE MPUIIOXKEHUI

Cn6LUOMuKH Tyx W. E. AHanun3 BOBJIEYEHHOCTN YnTaTenen



INaHHble Bookmate

NHdopmaumns o genctemsa nonb3osatesien 3a 10
MecsiLeB:

@ 130+ ThbICAY KHUT
@ 800+ TbICAY aKTUBHbIX NOJIb30BaTesNIen
@ 33+ MUANNOHOB 3anuncen

3anucb B nore (ceccuns):

Mone Mpumep 3Ha4veHnsa

_from 60

_to 62.8571

book id 1639

document_id 40591

item_id 1220853

read_at 1420059070000

size 514

user_id 453753

app_user_agent |["NOKIA/RM-937_apac_hong_kong_222 WP/8.10 BOOKMATE/1.38"

Cn6LUOMuKH Tyx W. E. AHanun3 BOBJIEYEHHOCTN YnTaTenen



0O630p paboT

AHann3 4YyTeHmnsa Beb-HoBOCTEN:

@ MpeackasaHue ob6LLEero ypoBHA BOBJIEYEHHOCTU MO
TEKCTOBOMY coaepaHuiol

@ lNpenckasaHue NpoMaTbiBaHWA CTaTbW Ha3ag no
TEKCTOBbIM NPU3HaKaM?2

Henb3s 0606WNTE Ha YTEHUE XyO0XKECTBEHHOM
nMTepaTypbl

ILagun and Lalmas, “Understanding user attention and engagement in
online news reading”, 2016.

2Smadja et al., “Understanding Reader Backtracking Behavior in Online
News Articles”, 2019.

Cn6LUOMuKH Tyx W. E. AHanun3 BOBJIEYEHHOCTW YnTaTenen



0O630p paboT

DKCNepuMeHTasbHbIA aHaNN3 YTeHUS
XY[0XXEeCTBEHHOWN NMTepaTypbl:

("] CKOpOCTb 4YTeHWnd - CUrHan 3aI/IHTepeCOBaHHOCTI/I3

@ [IMHaMU4YHbIE MOMEHTbI YATAOTCA BbICTPEe, Yem
CMOKONHbIe?

@ ConocTaB/ieHNe CKOPOCTU YTEHUS U
(P13M0NOrnYeckmx napaMmeTpos>

@ lNpenckasaHne CKOPOCTUN YTEHUS MO NpPU3HaKaM
TeKCTa U KOHTeKcTa®

3Nell, “The Psychology of Reading for Pleasure: Needs and Gratifications”,
1988.

4Cupchik and Laszlo, “The Landscape of Time in Literary Reception:
Character Experience and Narrative Action”, July 1994.

5Brouwer et al., “Physiological signals distinguish between reading
emotional and non-emotional sections in a novel”, 2015.

6Tukh, Braslavski, and Buraya, “Log-Based Reading Speed Prediction: A
Case Study on War and Peace”, 2019.
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OcobeHHOCTU Npeablaywmx paboTt

HepocTynHbl 6onbline Habopbl AaHHbIX:
@ Mano nccnenyembix YuTaTenen

Mo>XHO nccnenosaTtb gpyrue curHasibl
3anHTEPECOBAHHOCTN:

@ [MposncTbiBaHUA CTpaHUL,

@ [IOBTOpPHbIE YTEeHUA pparMeHTOB
@ [lpepblBaHUSA B NpoLecce YTeHus
@ BbicOKas CKOpPOCTb 4YTeHUs

@ YTeHue B HeobbIYHOE BpeMs

@ OCTaHOBKa YTEHUS KHUTN

Cn6LUOMuKH Tyx W. E. AHanun3 BOBJIEYEHHOCTN YnTaTenen



Llenb n 3agayn

Llenb: Hay4YnTbCs NpenckasbiBaTb MHTEPEC YnTaTens
MO TEKCTOBOMY COAEPXKAHUIO KHUTW.
3apauum:
@ M3Bne4yb CUrHasibl 3aUHTEPECOBAHHOCTM M3 JIOrOB
Bookmate

@ lpoaHann3npoBaTb MOJIyYeHHbIE CUrHabI
3aMHTEepPecoBaHHOCTY

@ MoCTPOUTb MHTErPUPOBAHHbIN CUFHAN
3aMHTEepPecoBaHHOCTY

@ O6byuynTb Momenun pas npefackasaHus
WHTErpupoBaHHOIro CUrHana

Cn6LUOMuKH Tyx W. E. AHanun3 BOBJIEYEHHOCTN YnTaTenen



N3BnevyeHne CMrHanoB 3aMHTEPEeCOBaHHOCTH

@ «[1ATbOecAT OTTEHKOB ceporo» U «Ha naTboecaT
OTTEHKOB TeMHee» 3a aBTOPCTBOM I.J1.[)xenmc

@ 447 n 501 nonb3oBaTenen (NnpodnTtann > 50%
KHUMK)
@ Mpomn3seneHns pa3buteol Ha 380 1 390 chparmeHTOB

@ [1ns Ka)x4ol napbl oparMeHT 1 NoJib30BaTesb
onpenensieTcs, NPOSBUACS NI CUTHA
3aUHTEepecoBaHHOCTH

Cn6LUOMuKH Tyx W. E. AHanun3 BOBJIEYEHHOCTN YnTaTenen



N3BnevyeHne CMrHanoB 3aMHTEPEeCOBaHHOCTH

I1puMep: CUrHas BbICOKOW CKOpPOCTW 4TeHNA

@ [1na Ka)K4oro noJsib3oBaTesid paccMaTpMBalOTCA
cecCcnn B XpoHOOrM4eCKOM nopsanke

@ PaccMaTpuBaloTCs coCefiHMe CECCUU, BbIHUCISETCS
CKOpPOCTb

@ OT(UNBLTPOBLIBAIOTCA CAULLIKOM BIM3KNE BO
BpeMeHu ceccum (CUrHan nposINCTbiBaHUSA)

("] CKOpOCTb YTEHNA CPpaBHUBAETCA C NMOPOrosbiM
3Ha4YeHunem

@ MoporoBoe 3HavyeHne noabupaeTcs C TOYKU
3peHns BapuUaTUBHOCTY CUTHasa

@ [1ns Ka)KJoro pparMeHTa c4MTaeTcs fons
nosib3oBaTesiei, KOTOPbIM OH NHTepeceH

Cn6LUOMuKH Tyx W. E. AHanun3 BOBJIEYEHHOCTN YnTaTenen



AHann3 CUrHasaoB 3aMHTEepPeCcOBaHHOCTH

CurHan BbICKOM CKOPOCTK
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[onsa 3anHTepecoBaHHbIX NoJb30BaTesNEN

BblBOA: CUIHaJIbl UHTEPNPETUPYIOTCS, NpKU
COMOCTaBJIEHNMN NX SKCTPEMYMOB C CHOXKETOM.
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AHann3 CUrHasaoB 3aMHTEepPeCcOBaHHOCTH

CurHansl I'IPOHVICTI:IBBHMI?I n I'IpprIBaHldlﬁ B npouecce 4TeHWA

PAENN, b forgpen s A
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—— CHMrHan nponmucTbiBaHWI

,Ij'(]ﬂﬂ 3anHTepeCcoBaHHbIX nofb3oBaTenen

—— CHWrHan npepbiBaHWM B NpoLecce YTEHUS
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Homep dparmeHTa
BblBOA: CUrHabl 3aNHTEPECOBAHHOCTN AOMNOJIHAKOT

Apyr-gpyra. Bbicokme 3Ha4YeHns y HECKONbKNX
CUIHaNOoB YCUINBAKOT YBEPEHHOCTb B «MHTEPECHOCTU.
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NHTerpmpoBaHHbIN CUrHaN

3aNHTEPECOBAHHOCTHU

MHTerpHpOBaHHbIﬁ CUIrHan - cpeaHAaa no scemMm CMrHanam
nona 3anHTepecoBaHHbIX

NHTerpnpoBaHHbIA CUTHAN
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[ons 3anHTepecoBaHHbIX NONb30BaTeNEN

Tern «MukaHTHas cueHa» u «fencTBne» Ter «PasMbiuneHuns»
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[MpenckasaHme CUrHasoB 3aUHTEPeCcoOBaHHOCTN

OCHOBHbIe NPU3HaKW:
@ Ynobo4ynTaemocCTsh:
CpenHssa rnybnHa B gepeBe 3aBUCUMOCTEN
Jonga rnaronos / cywecTBUTENbHbIX /
npunaraTesibHbIX / TINYHBbIX MECTOUMEHWIA
CpenHsasa onnHa cnoBa / NnpensioxXeHus
[ona nMeH nepcoHa)ken / rnaBHbIX NepcoHaken
@ ToHaNbHOCTL / TeMa:
@ TOHaNbLHOCTbL MO CNOBapo
e [los19 3MOLMOHaNIbHO OKpalUeHHbIX r1arojioB
e [lond ynoMmnHaHUM YacTen Tena

BeKTopHble NnpencTaBsieHNs Ha ocHose BERT

Cn6LUOMuKH Tyx W. E. AHanun3 BOBJIEYEHHOCTN YnTaTenen



[MpenckasaHme CUrHasoB 3aUHTEPeCcoOBaHHOCTN

CpepHas % [ % Cpep
a6CoNIOTHasA ANWHBLI AManasoHa OT 3HAUEHUs KBajpaTuuHas
Mp P. ny mMojenb own6Ka  3HaYeHWii CUTHanma  curHana

«MATLAECAT OTTEHKOB CEpPOro»

BERT CnyyaiiHoe Random Forest Regressor 0,0145 6% 4% 0,0003
BERT YnopsioueHHoe Random Forest Regressor 0,0185 8% 5% 0,0007
OCHOBHblE CnyuvaiiHoe Linear Regression 0,0156 7% 4% 0,0004
OCHOBHblE YnopsgoueHHoe ElasticNetCV 0,0187 8% 5% 0,0007
O6beAnHeHHble CnyyaiiHoe Random Forest Regressor 0,0145 6% 4% 0,0004
O6beanHeHHble YnopsgodeHHoe Random Forest Regressor 0,0186 8% 5% 0,0007
«TATLAECAT OTTEHKOB CEPOTo» — «Ha NATLAECAT OTTEHKOB TEMHEE»
BERT - Ada Boost Regressor 0,0169 7% 4% 0,0005
OCHOBHblE - Random Forest Regressor 0,0171 7% 4% 0,0005
O6beMHeHHblE - ElasticNet 0,0168 % 4% 0,0005

BbiBOA: nNpeackasaHue sy4wle rnosy4yaeTcs B paMKax
OOHOW KHUIKN

yx U. E AHanu3 BoBne! yaTaTenen



[MpenckasaHme CUrHasoB 3aUHTEPeCcoOBaHHOCTN

VIHTerpypoBaHHbIA CUrHaN 3aMHTEepecoBaHHOCTN NHTerpmpoBaHHbIN CUrHan 3aMHTEepecoBaHHOCTH
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BbiBOL4: NpefcKa3aHne Ha BTOPOWN KHUIe ynaBanBaeT
«OCHOBHbIE TEHAEHLUUN»

AHann3 BOBJI€YEHHOCTU YuTaTenen



PesynbTaThl

@ [MoCTpoeHbI LWeCTb CUTHAJIOB 3aMHTEPEeCOBAHHOCTM,
KOTOpble OOMOJIHSAT APYr Apyra

@ [MoCTpoOEeH XOpOoLLO MHTepnpeTUpyemMbI
WHTErpmMpoBaHHbIN CUrHa 3aNHTEPECOBAHHOCTN
@ [loCTpoOeHbl perpeccnoHHbie Mmogenu ons
npenckasaHMa nHTepeca
o [lpefcKa3saHue nosiydaeTcs syyduwe B paMKax O4HOW
KHUTN
o Jlydwme pe3synbTaTbl faeT npenckasaHue rno
npeactasneHnam BERT
e [pencka3saHme Ha BTOPON KHUMe MoKa3biBaeT
OCHOBHbIe TeHOeHUnNn

@ o pe3ynbTaTaM paboTbl NAAHNPYETCS CTaTbs

https://github.com/Igor-Tukh/bookmate/tree/metasessions
processing/src/metasessions module
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https://github.com/Igor-Tukh/bookmate/tree/metasessions_processing/src/metasessions_module
https://github.com/Igor-Tukh/bookmate/tree/metasessions_processing/src/metasessions_module

[4 Brouwer, Anne-Marie et al. “Physiological signals
distinguish between reading emotional and
non-emotional sections in a novel”. In:
Brain-Computer Interfaces 2.2-3 (2015), pp. 76-89.

[§ Cupchik, Gerald and Janos Laszlo. “The Landscape of
Time in Literary Reception: Character Experience and
Narrative Action”. In: Cognition & Emotion -
COGNITION EMOTION 8 (July 1994), pp. 297-312. DOI:
10.1080/02699939408408943.

[ Lagun, Dmitry and Mounia Lalmas. “Understanding user
attention and engagement in online news reading”.
In: Proceedings of the Ninth ACM International
Conference on Web Search and Data Mining. 2016,
pp. 113-122.

[4 Nell, Victor. “The Psychology of Reading for Pleasure:
Needs and Gratifications”. In: 1988.
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https://doi.org/10.1080/02699939408408943

[4 Smadja, Uzi et al. “Understanding Reader Backtracking
Behavior in Online News Articles”. In: The World Wide
Web Conference. WWW "19. San Francisco, CA, USA:
Association for Computing Machinery, 2019,
pp. 3237-3243. ISBN: 9781450366748. DOI:
10.1145/3308558.3313571. URL:
https://doi.org/10.1145/3308558.3313571.

[ Tukh, Igor, Pavel Braslavski, and Kseniya Buraya.
“Log-Based Reading Speed Prediction: A Case Study
on War and Peace”. In: Analysis of Images, Social
Networks and Texts. Ed. by Wil M. P. van der Aalst
et al. Cham: Springer International Publishing, 2019,
pp. 122-133. ISBN: 978-3-030-37334-4.
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M3Bne4yeHne cMrHasioB 3aMHTEPECOBaHHOCT
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C6op OOMONHNTESNIbHON pa3MeTKN

NHTepdenc nHctpymeHTa ansa cbopkun pasMmeTku

KeiiT 06ocHoBanach Ha JHBaHe B FOCTHHOI.

— AHa, He cep/HCh! f1 1eBsTh MeCALEB YTOBAPHBANA Ero AaTh MHTepBHI0. H eltje monrosa ﬁyAy TIPOCHTE 0 MepeHoce. K ToMy BpemenH Ml ofe
OKOHUHM YHHBEDCHTET. Kak PeakTop, 7 He MOrY yIyCTHTb Takoii wakic. Hy noxanyiicral

KelfT ynpatuusaeT Mewst XpUILTBIM, NPOCTyxeHHiM ronocom. Kak y tee 3o nonyuaercs? [laxe GomsHas o1a npexpacta, kak 37b(: 3010THCTo-
PbIKHE BOMOChHI 1€AaT BOMOCOK K BO/IOCKY, @ 3€/1eHbIe IMa3a, NOKPacHeBIHE H C/e3ALIHeCA, BCe PaBHO CHAKOT.

— KoHeuHo, f Cbe3ky, Keiit. Uy noxuch. Tebe KynuTs Hattksun? Hnu Taiinenon?

ToHankHOCTE!

0 v
CacneHe:

0 v
Terun:

Mwvanor  Pasmbiwnexne  Onucanue  [eiicteue  [ukaHTHas cuena  [lepenncka

Kpatkoe onucaHme dparmeHTa (oaHa dpasa):

https://fifty-shades-of-grey-marking.herokuapp.com/

6LLUOMuKH Tyx W. E AHanu3s Bosne! HO yuTaTtenen


https://fifty-shades-of-grey-marking.herokuapp.com/

AHann3 CUrHasaoB 3aMHTEepPeCcOBaHHOCTH

Tabnuua «MnoxoXXecTu» CUrHa10B
1 2 3 4 5 6

1,00 0,97 0,02 0,45 091 0,09
0,97 1,00 0,02 0,45 0,89 0,09
0,02 0,02 1,00 0,02 0,02 0,03
0,45 0,45 0,02 1,00 0,48 0,02
0,91 0,89 0,02 0,48 1,00 0,07
0,09 0,09 0,03 0,02 0,07 1,00
© BEpocanus

© [MpepbiBaHUA

© HeobblYHble BpeMeHa YTeHus

© BbicoKas CKOpoOCTb

© MponucTbiBaHMS
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Ok, WN K
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AHann3 CUrHasaoB 3aMHTEepPeCcOBaHHOCTH

Hanbonee 4yacTble «NposABAEHUA» CUTHAJIO0B:
2 4 5 MpoueHT NposBAEHUI
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© Heobbl4Hble BpeMeHa 4YTeHUs
© Bbicokasi CKOpPOCTb

© NMponncTeiBaHUSA

O NoBTOpPHLIE YTEHUS
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AHann3 CUrHasaoB 3aMHTEepPeCcOBaHHOCTH

ConocTaBnieHne curHana c terom «lMMKaHTHasa cueHa»

_ Curuan BbICKOM CKOPOCTY
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Ter «MukaHTHas cueHa»
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Knactepusauyna nosb3oBaTesien

MO>XHO N1 BbIOENNTbL «XapaKTepHblie» rpynmnbl
yuTaTenen ona Kaxxaoro u3 CUrHasios
3aMHTEepPecoBaHHOCTN?

@ KnacTtepu3npoBaHbl BCe «XOpoLUne» YyntaTenun

@ Pa3znuyHble nogxoasbl (KMeans / Agglomirative /
Spectral)

@ Pa3nn4yHble MeTpUKKU A1 OLUEeHKN KayecTBa
knactepusaumm (Silhouette Coefficient /
Calinski-Harabasz Index / Davies-Bouldin Index)

@ XOopoLlo KnacTepmnsyeTcs TOJIbKO CUrHa1 BbICOKOM
CKOpOCTH

@ Hebonblme knacTepbl onpenensanTcs ons
CUrHaJsIoB NPOJINLICTLIBAHUA N MOBTOPHOI0O YTeHUs

BbiBoa: CurHasbl 4OMNONHATCA Apyr Apyra. MNpu
3TOM MPOABAATCA NPUMEPHO OANHAKOBO A5 BCEX
rnosib3oBaTesient.

Cn6LUOMuKH Tyx W. E. AHanun3 BOBJIEYEHHOCTN YnTaTenen



Knactepusauyna nosb3oBaTesien

MposBNeHMs CUrHana BbICOKOM CKOPOCTU

Cn6LUOMuKH Tyx W. E. AHann3 BOB/IEYEHHOCTUN YuTaTenen 25/16



CN6L®MuKH

[Jona 3anHTepecoBaHHbLIX NONbL30BaTeNIen

NHTerpupoBaHHbIE CUTHASbI

3aNHTEPECOBAHHOCTHU

WHTepec YuTaTenei
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[MpenckasaHme CUrHasoB 3aUHTEPeCcoOBaHHOCTN

e Linear Regression e SGD Regressor

e Ridge e SVM Regressor

e Lasso e K Neighbors Regressor

e ElasticNet e Decision Tree Regressor
e ElasticNetCV e Ada Boost Regressor

e LARS e Random Forest Regressor

Cn6LUOMuKH Tyx W. E. AHanun3 BOBJIEYEHHOCTN YnTaTenen



[MpenckasaHme CUrHasoB 3aUHTEPeCcoOBaHHOCTN

Cpeanan MuHMManbHoe MakcHMansHoe
% or % OT ANKUHBI
CurHan Pa3GueHune ownbka cHraHana curaHana curHana AnanasoHa
_ |OpHa kHura 0,0145 0.4044 0.6341 4% 6%
MHTrepHPOBaHHBIA
cur{an [Be kHurM 0,0168 10,3948 0.6341 4% 7%
BagewerHsll | gnua kunra 0,0435 0,3940 0.,8018 11% 11%
WHTTEPUPOBaHHLIRA
curHan ABe kHumM 0,0399 10,3940 0.8018 10% 10%
Ogpa kaura 0,0004 0,1842 1,0000 0% 0%
CurHan
OCTAHOBKW YTEHMA | [Be KH1IH 0,0027 0,1192 1,0000 2% 0%
Curtan OpHa kHura 0,0809 0,0748 0.7596 108% 12%
BICOKOI CKOPOCTH
uTeHHA [lBe KHUTK 0,0879 0,0748 0,7806 118% 12%
Curuan OfHa KHUra 0,0126 0,0276 0,3184 46% 4%
NOBTOPHBIX
MPOUTEHMIA [Be kHurM 0,0174 0.0276 0,3333 63% 6%
Curvian Opma kuura 0,0089 0,9233 0,9954 1% 12%
npepLIBaHKi B
npouecce YTeHns | [8e kHrrK 0,0103 10,9230 0.9954 1% 14%
Ogpa kaura 0,00510 0,0046 0,0362 111% 16%
CurHan HeoGbIuHbIX
BpemeH uTeHuA | [Be KH1rK 0,00421 0,0019 0,0350 222% 13%
OaHa kHura 0,0166 0,6763 0.9750 2% 6%
Curxan
NPONCATLIBAHWA | flBE KHUMK 0,0165 0,6163 0,9750 3% 5%

yx U. E AHanu3s Bosne!



AHaNn3 NpU3HaKoOB TEKCTa NPon3BeaeHni

Jons rnarosnos
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