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Problem statement

e 6000+ popular science items (text)
e Questions to the content:
o What is the distribution of items in knowledge
areas?

o Which knowledge areas are missing or poorly
covered?

o Are there gaps within one knowledge area?
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o What can be an approach to building a @ eH ano -
recommender system?
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o Any interesting insights? s P



Approaches to visualization

e Semantic modelling

o Graph-based vocabulary representation (WordNet)
o Vector space model (word2vec, transformers, GloVe, fastText)
m (ANN) models
m Precomputed embeddings (rusvectores, natasha/navec)



https://wordnet.princeton.edu/
https://rusvectores.org/ru/models/
https://github.com/natasha/navec

Approaches to visualization

e Dimensionality reduction

o Global methods
m PCA minimizes data variance loss (globally)
m Random Projections preserves pairwise Euclidean distances (globally)
m Pivot-Mapping allows false positive matches (for search)

o Local methods

m Self-organizing maps and elastic maps tunes metric locally

m t-SNE uses perplexity to manage “neighbourhood” size


https://en.wikipedia.org/wiki/Self-organizing_map
https://en.wikipedia.org/wiki/Elastic_map
https://en.wikipedia.org/wiki/T-distributed_stochastic_neighbor_embedding

Approaches to visualization

e Background data:

o National corpora of languages (HKPA, COCA)

o Domain-specific corpora (Wikipedia dumps)


https://ruscorpora.ru/new/
https://www.english-corpora.org/coca/

Solution schema

7 hours ; 10 seconds 30 minutes 5 minutes
Thesaurus Vector Dimensionality Interactive
extraction representation reduction visualization
Use Kullback-Leibler Use RusVectores fastText Background vocabulary + HTML + SVG + css
divergence to search for pre-trained embeddings Extracted thesaurus

anomalies in language model
t-SNE: 3000 iterations, P=40
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ataset

D(term) = P,,,...(term)*log
(term)


https://distill.pub/2016/misread-tsne/
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http://sprotasov.ru/files/IPMT/map.html

Discussion

e “Good” topic clusters, but clustering principles are different
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(“surnames”, “F1 racers”)

e Using raw wikipedia dumps with no filtering tends to create “garbage”
clusters (“surnames”)



Contact me

Stanislav Protasov

s.protasov@innopolis.ru

@sprotasov

Innopolis University
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[loaxoa Kk Bu3yanmsauum
Te3aypyca ana ero uccnegoBaHus
Ha NpUMepe PYCCKOro A3blka

K.(p-M.H, goueHT nabopatopmmn MalUMHHOIro obyyeHusa n
npeacrtaBneHnsa gaHHbIX YHMBepcuteta MHHononue
CtaHucnas lNpotacos



[1naH npe3eHTaunm

e [locTaHoBKa 3agayu Bu3yanusaunm
e (O630p noaxoaos
e (Cxema pelleHuns

e PesynbraThl
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[locTaHOBKa 3aga4u

e Konnekuma 6000+ Hay4yHO-NoONynApHbIX €OUHULL KOHTEeHTa _
(TekcT)
e Bonpocel, KacalLwmecsa KOHTEeHTa B LIENOM:
o Kak pacnpegeneHbl matepuarnbl no obrnactam 3HaHUn?

o Kakue obnacTtu 3HaHUI OTCYTCTBYIOT B NMOKPbLITUM UK

NSI0X0 NpeacTaBrieHbl?

o Ectb nun B pamkax ogHon obnactu 3HaHun npobernsl B ‘r gg ggHg &
MNOKPbITUN? . ;aanH
. e (BpaBuTaLys

o Kak noctpoutb pekomeHgaTenbHyo cuctemy Ha 6ase?

o YTto Tam eweé NHTEPECHOrO? 13



Moaxoabl K BU3yanuaayum

e MoaenupoBaHne ceMaHTUKK
o [padosoe npencrasneHne cnosapa (\WordNet)
o BekTopHoe npeacrasneHune (word2vec, transformers, GloVe, fastText)
m Mopenun
m [lpegnocunTtaHHble cnoBapum (rusvectores, natasha/navec)
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https://wordnet.princeton.edu/
https://rusvectores.org/ru/models/
https://github.com/natasha/navec

Moaxoabl K BU3yanuaayum

e [loHMXeHne pasmepHOCTU

o [nobanbHble MeToabl
m  PCA MnHUMM3MpyeT notepro Ancnepcun B JaHHbIX
m Random Projections npegoxpaHsieT nonapHoe EBKNNAOBO paccTosiHue (B LLENOM)
m Pivot-Mapping gonyckaeT noxHononoxmTernbHble cpabdaTbiBaHUSA

o JlokanbHble MeTOoabI

m KapTbl KoxoHeHa 1 ynpyrme kapTtbl aganTuUpyoT METPUKY NOKanbHO

m {-SNE ucnonb3yeT nepnnekcuro Ans Toro, YToobbl perynupoBaTtb pasMmep

OKPECTHOCTH
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https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BC%D0%BE%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D1%83%D1%8E%D1%89%D0%B0%D1%8F%D1%81%D1%8F_%D0%BA%D0%B0%D1%80%D1%82%D0%B0_%D0%9A%D0%BE%D1%85%D0%BE%D0%BD%D0%B5%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%A3%D0%BF%D1%80%D1%83%D0%B3%D0%B0%D1%8F_%D0%BA%D0%B0%D1%80%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%BE%D1%85%D0%B0%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%B2%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5_%D1%81%D0%BE%D1%81%D0%B5%D0%B4%D0%B5%D0%B9_%D1%81_t-%D1%80%D0%B0%D1%81%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5%D0%BC

Moaxoabl K BU3yanuaayum

o DOoH:

o HauyuoHanbHble kopnycbl A3bikoB (HKPA, COCA)

o [omeHHble kopnycel (Wikipedia dumps)
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https://ruscorpora.ru/new/
https://www.english-corpora.org/coca/

Cxema pelueHus

; 10 cekyHp,

N3BnevyeHune
Tesaypyca

Mcnonb3ayemM guBepreHLumo
Kynb6aka-Jleinbnepa ans

noucka aHomasnum

OTHOCUTENbHO S13bIKOBOM

mogenun HKPHA

D(term) = P,,,...(term)*log

¥

a

tasei

P (1€rm)

. (term)

BeKkTOpHOe
npepcraBfieHne

Mcnonb3syem RusVectores
fastText npegnocumTaHHble
BEKTOpHble MpeAcTaBeHns

30 MUHYT

MoHumxeHune
pasmepHocTH

DoHoBBbI cnoBapb +
LieneBoit Tesaypyc

tSNE, 3000 ntepauwni, P=40

5 MUHYT

7 YacoB

OTobparkeHue c NogAepIKKoOn
MHTEPaKTUBHOCTHU

HTML + SVG + css
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https://distill.pub/2016/misread-tsne/
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ObcyxaeHune

e “Xopolwune” TemaTmdeckume Krnacrtepa, Ho C pasHbiM NPU3HAKOM
Krnactepusauyum
e llcnonb3oBaHue wikipedia dumps B unctom Buge 6e3 dunsrpayum

npuBOANT K 06pasoBaHMI0 “MYCOpPHLIX™ KnacTepos (“damunun’)
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KoHTaKThbl

Ctanucnas Uropeswnd lNpoTacos

s.protasov@innopolis.ru

@sprotasov

YHusepcurtet VIHHononuc
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mailto:s.protasov@innopolis.ru
https://t.me/sprotasov

