TemaTuyeckunii NHcpopMaLMOHHbIA NOUCK

Boponuoe Koncrantun Bsiwecnasosuy

(NNabopatopusi mawmnHoro untennekra MP®TN)

PUNSTEX.POCT

e OTtkpbiTas nekuns ot Al Business Course o
M®TUN e 18 oktsabps 2019



9 Ot noucka nHcdopmaunmn K K MacTepCcKoi 3HaAHUIT»
@ Pa3eefouHblii MHGOPMaLMOHHBIA NOUCK
@ Macrepckasi 3HaHWii N TeMaTUYECKNTT MOUCK
9 TemaTuyeckoe MoAenupoBaHue

© BeposTHocTHOE TemaTuueckoe MogenuposaHue
@ [locTaHoBKa 3afa4M N KNACCMHECKNE METOZAbI
© Teopusi apANTUBHOI perynsapusauun
o Bunbnunoreka TemaTuueckoro mogenumposarusi BigARTM

9 Mpumepbl TeMaTM4ECKOro aHaIn3a TEKCTOBbIX KOJIJIEKU Ui
9@ DTHO-peNeBaHTHbIE TEMbI B COLMAbHbLIX MeAua
@ VlHTepnpeTupyemMocTb Tem
9@ KayecTBo TemMaTU4eCKOro NMoMCKa B IKCMEPUMEHTAX



OT nouncka nHdopMaunn K <« MacCTEPCKON 3HaHMN» PasBepnou4Hblli nHcopMaLyMoHHbI nonck

MacTtepckas 3sHaHU U TemaTu4eckuii Nomck
TemaTu4eckoe mopenvposaHue

KoHuenuus pa3ssegouHoro noucka (exploratory search)

@ Monb30BaTe/lb MOXET He 3HaTb K/HOYEBbIX TEPMUHOB
@ 3anNpoCcoOM MOXET ObITb TEKCT MPON3BOJILHON ANUHBI
@ uHdopMauuoHHas NoTpebHOCTL — cMCTEMATM3auust 3HaHWD

I \
~° Pa3BefouHbIV MOMCK  ~<

1 Y Y Vad
' O6bi4HbIN O6yueHme UsyueHne
nowck

S~ o _-
HaBMraums B CeTH, camoobpa3soraHue, nccnefoBaHue
nomck PakTos, TemaTm4eckunii Momnck 3KCnepTn3a,
YNOMMHAHUA, cucTemaTtunsayus pecbepupoBaHue,
KOHKPETHbIX OTBETOB 3HaHui MOHUTOPUHI TeM

Gary Marchionini. Exploratory Search: from finding to understanding. 2006.
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OT nouncka nHdopMaunn K <« MacCTEPCKON 3HaHMN» PasBepnou4Hblli nHcopMaLyMoHHbI nonck
MacTtepckas 3HaHM 1 TemaTuHecKMiA nouck
TemaTtnyeckoe mogenuposaHue

Ot utepayuii «query-browse-refine» k passego4HoMy nNomcky

Iterative Search Exploratory Search

A Search target D Information space

Q Result sets (larger = more results, intersection = overlap, # = iteration)

R.W.White, R.A.Roth. Exploratory Search: beyond the Query-Response
paradigm. San Rafael, CA: Morgan and Claypool, 2009.
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OT nouncka nHdopMaunn K <« MacCTEPCKON 3HaHMN» PasBepnou4Hblli nHcopMaLyMoHHbI nonck
MacTtepckas 3HaHM 1 TemaTuHecKMiA nouck
TemaTtnyeckoe mogenuposaHue

O630p onpegeneHnii 1 Mmoaenei pa3sef04HOro NOUCKa

OcHoBHble CBOICTBa pa3BefOHHOIO MOUCKa:

© An evolving search process

pa3BefOYHbIA NOUCK — 3TO MHOFOLUAroBbIA Npouecc

KaXKgbli war — nepechopMyInpoBKa Wi SOMOJIHEHUE 3anpoca
© An anomalous state of knowledge

B Hayajie MOUCKa y MOJIb30BATENS eCTb JINLb MOTUBALMAN,

HO HET 3HaHMii N HeT ONpeAenéHHOro naaHa, Kak ux nojydartsb
© Multiple targets / goals of search

HeT KOHKPETHOI, TOYHO ONpeneNéHHON Len Noncka

eCTb NWb OBLNIA MHTEpPeC 1 3BONIOLMOHMPYIOLLME NOALENN

E.Palagi et al. A Survey of Definitions and Models of Exploratory Search. 2017.
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OT nouncka nHdopMaunn K <« MacCTEPCKON 3HaHMN» PasBepnou4Hblli nHcopMaLyMoHHbI nonck
MacTtepckas 3HaHM 1 TemaTuHecKMiA nouck
TemaTtnyeckoe mogenuposaHue

O630p onpegeneHnii 1 Mmoaenei pa3sef04HOro NOUCKa

CeolicTBa HeonpeaenéHHOCTM NPOLEcca Pa3BeAOHHOro NoMcKa

© Multiple possible answers
BO3MOXHbIX NPaABUJIbHbIX OTBETOB MOXET 6bITb MHOTO

© Not an expected exact answer
HE CyLeCTBYyeT €ANHCTBEHHOINO0 NpPaBuUabHOIO OTBETA

A serendipitous attitude
J1|060ﬁ war MOXeT faBaTb HEOXKWNOAHHbIE HOBbl€ 3HAHUA

@ An evolving information need
Ha J'HO6OM ware uennm n Ctpaternm noucka Moryt MsmMmeHmMTbCA
o

Uncertainty is fluctuating
B MpoLlecce NOUCKa HeonpeeseHHOCTb YMEHbLLIAETCs,
HO N3MEHEeHne Uennm MOXXET CHOBa eé YBENNHNTb

E.Palagi et al. A Survey of Definitions and Models of Exploratory Search. 2017.
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OT nouncka nHdopMaunn K <« MacCTEPCKON 3HaHMN» PasBepnou4Hblli nHcopMaLyMoHHbI nonck
MacTtepckas 3HaHM 1 TemaTuHecKMiA nouck
TemaTtnyeckoe mogenuposaHue

O630p onpegeneHnii 1 Mmoaenei pa3sef04HOro NOUCKa

CeolicTBa pa3BeTBAEHHOCTN NPOLIECCA Pa3BELOYHOr0 NOMCKa

© Multifaceted search
npyu NOMCKe UCMONb3YIOTCA pa3nuyHbie punstpbl (baceTsl)
I'IpVIMeprZ no aBTOpaM, TEeMATUKeE, CBEXECTN, CNOXKHOCTHN

@ Several one-off pinpoint searches
MHOIFOKpaTHbIE TOYE€YHblE OAHOPA30BbIE OTBETBJIEHNA NONCKa
npuMepbl: HaliTh onpegeneHne NOHSATUS, NEPBONCTOYHUK

@ An open-ended search activity which can occur over time

npouecc NoONCKa HMKOr4a Ha 3aKaH4YMBAETCA
NONb30BaTE/Ib MOXET BEPHYTLCA NOCAE A0ONTOro nepepbiBa

E.Palagi et al. A Survey of Definitions and Models of Exploratory Search. 2017.

K. B. BopoHuos (voron®forecsys.ru) TemaTuyeckunii nHpopMaLMOHHBIA nouck 7/57



OT nouncka nHdopMaLm K « MacTepckoil 3HaHU» [O4HBIN NHC ALMOHHBIA NOWCK
MacTtepckas 3HaHM 1 TemaTUHeCKMA nonck
TemaTtnyeckoe mogenuposaHue

KoHuenuns «mactepckov 3HaHWUA»

OrpomHoe un Bce Bo3pacTatollee boraTcTBO 3HaHWUIi pa3bpocaHo
CerofHsi Mo BCEMY Mupy. DTUX 3HAHWA, BEPOSITHO, bbIIO bl
OOCTAaTOYHO OISt PELUEHUsS] BCEro rPOMAaJHOro KONMYECTBa
TPYAHOCTEl Hawux fAHeli, HO OHU PaCCesHbl N HEOPraHN30BaHbI.
Ham HeobxonnMma ouncTKa MbILLEHUSI B CBOEOOPAa3HOI
MacCTepCKOM, rAe MOXHO NMoJly4aTh, COPTUPOBATL, CYMMUPOBATH,
yCBaMBaTh, PasbsACHATL N CPaBHUBATb 3HAHUS N UAEN.

— lepbept Yannc, 1940

An immense and ever-increasing wealth of knowledge is scattered about the
world today; knowledge that would probably suffice to solve all the mighty
difficulties of our age, but it is dispersed and unorganized. We need a sort of
mental clearing house for the mind: a depot where knowledge and ideas are
received, sorted, summarized, digested, clarified and compared

— Herbert Wells, 1940

K. B. BopoHuos (voron®forecsys.ru) TemaTu4eckunii nHpopMaLMOHHbBIA Nonck



OT nouncka nHdopMaunn K <« MacCTEPCKON 3HaHMN» PaseepouHbiii nHdOpMaLMOHHBIT Nouck
MacTtepckas 3HaHM 1 TemaTUHeCKMA nonck
TemaTtnyeckoe mogenuposaHue

KoHuenumsa Tematnyeckoro pa3sefo4HOro novcka

Mowuckosblii 3anpoc:

@ JOKYMEHT toboli AnnHbl A nogbopka AOKYMEHTOB

PesynbtaThl noucka:
@ K KakuM Temam OTHOCMTCS MOWi 3anpoc
4yTO eu.q,é N3BECTHO MO 3TUM TE€MaM
B KaKOM MOpsifike YNTaTb, YTODLI Nydlue pa3obpaTscs B Teme

Kakune eIJJ,é TEMbl HaCTO BCTPEHAKOTCA BMECTE C AaHHbIM

e ¢ ¢ ¢

Kakune dpparmeHTbl Hanbonee penesaHTHbI 3TUM TeMam

CueHapuii noucka:
@ nMes TEKCT unu nogbopky,
@ MoNy4MTb PEKOMEHAALMMN MO PacLINpPEHnto nogbopku,

@ TeMaTu3MpoBaTb, CYMMapu3nMpoBaTb, BU3Yaan3npoBaTh, ...
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OT nouncka nHdopMaunn K <« MacCTEPCKON 3HaHMN» PaseepouHbiii nHdOpMaLMOHHBIT Nouck
MacTtepckas 3HaHM 1 TemaTuHecKMiA nouck
TemaTnyeckoe mogenuposaHue

YTo Takoe «Tema» B KOJ1/1IeEKL N TEKCTOBbLIX AOKyMeHTOB?

@ TemMa — cneuunanbHas TePMUHONOrUA npeameTHol obnactu
@ Tema — Habop 4aCTO COBMECTHO BCTPEYAtOLLUXCS TEPMUHOB

@ TEMa — CEMAHTUNYECKN OAHOPOAHbIﬁ KNaCTeEP TEKCTOB

TemaTuqeckass MoAENb BbISBASET NAaTEHTHbIE TEMbI
no HabnropaembiM pacnpegenerusm cnos p(w|d) B gokymeHTax.
imess konnekumnio TEKCTOBLIX AOKYMEHTOB, XOTUM Y3HaTb:

@ 13 KakMX TEM COCTOUT KONIEKLUS;

@ 13 KAKMX TEM COCTOMT KaKAblli AOKYMEHT,
p(t|d) — BeposiTHOCTb Tembl t B foKyMeHTE d;

© 13 KaKNX CJI0B UIN TEPMUHOB COCTOMT KaXKAas Tema,
p(w|t) — BeposTHOCTb TepMuHa w B Teme t.
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OT nouncka nHdopMaLm K « MacTepckoil 3HaHU» PasBepnouHbli nHdbOpMaLMOHHbIT Nonck
MacTtepckas 3HaHM 1 TemaTuHecKMiA nouck
TemaTnyeckoe mogenuposaHue

Mpumep. MynbTuaseiuHas mogens Bukunegun

216 175 pyccko-aHrAMACKMX nap cTaTeil. A3blku — MOLANbHOCTU.
Mepebie 10 cno n ux yacrotsl p(w|t) B %:

Tema Ne68 Tema Ne79
research 4.56 | nucTuTyT 6.03 || goals  4.48 | mary 6.02
technology  3.14 | ynusepcuter  3.35 || league 3.99 | urpok 5.56
engineering  2.63 | nporpamma 3.17 || club 3.76 | cbophras 451
institute 2.37 | y4ebHbiin 2.75 || season 3.49 | dk 3.25
science 1.97 | TexHnyeckunii  2.70 || scored 2.72 | npoTus 3.20
program 1.60 | TexHonorus 2.30 || cup 2.57 | knyb 3.14
education 1.44 | Hay4HBbIii 1.76 || goal 2.48 | dytbonuct 2.67
campus 1.43 | nccneposanue 1.67 || apps 1.74 | ron 2.65
management 1.38 | Hayka 1.64 || debut 1.69 | 3abusatb  2.53
programs 1.36 | obpasosaHue 1.47 || match 1.67 | komaHga 2.14

Aceccop oueHun 396 Tem n3 400 kak XOpOLLO UHTEPNPETUPYEMbIE.

Vorontsov, Frei, Apishev, Romov, Suvorova. BigARTM: Open Source Library
for Regularized Multimodal Topic Modeling of Large Collections. AIST-2015.
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OT nouncka nHdopMaLm K « MacTepckoil 3HaHU» PasBepnouHbli nHdbOpMaLMOHHbIT Nonck
MacTtepckas 3HaHM 1 TemaTuHecKMiA nouck
TemaTnyeckoe mogenuposaHue

Mpumep. MynbTuaseiuHas mogens Bukunegun

216 175 pyccko-aHrAMACKMX nap cTaTeil. A3blku — MOLANbHOCTU.
Mepebie 10 cno n ux yacrotsl p(w|t) B %:

Tema Ne88 Tema Ne251
opera 7.36 | onepa 7.82 || windows  8.00 | windows 6.05
conductor 1.69 | onephbiii  3.13 || microsoft 4.03 | microsoft 3.76
orchestra 1.14 | pupuxep 2.82 || server 2.93 | Bepcus 1.86
wagner 0.97 | neBey, 1.65 || software  1.38 | npunoxernne  1.86
soprano 0.78 | neBnua 1.51 || user 1.03 | cepsep 1.63
performance 0.78 | TeaTp 1.14 || security 0.92 | server 1.54
mozart 0.74 | naptus 1.05 || mitchell ~ 0.82 | nporpammubii  1.08
sang 0.70 | conpavo  0.97 || oracle 0.82 | nonb3oeatens 1.04
singing 0.69 | BarHep 0.90 || enterprise 0.78 | obecnevernne  1.02
operas 0.68 | opkectp  0.82 || users 0.78 | cncrema 0.96

Aceccop oueHun 396 Tem n3 400 kak XOpOLLO UHTEPNPETUPYEMbIE.

Vorontsov, Frei, Apishev, Romov, Suvorova. BigARTM: Open Source Library
for Regularized Multimodal Topic Modeling of Large Collections. AIST-2015.
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OpPMaLMOHHbIA MoncK

PazeepouHbili nHd
M TemMaTU4ecKuii nonck

MacTtepckas sHaHU?
TemaTuyeckoe mogenuposaHue

OT nouncka nHdopMaLm K « MacTepckoil 3HaHU»

HeKOTOpre NMPpUI0OXKEeHNA TeMaTn4eckoro mogenmposaHumnsa

AETEKTNPOBAHNE N TPEKNHI
HOBOCTHbIX CHOXKETOB

2007 2008 2009

NMONCK TEMATUHYECKOro

pa3BefOYHbIli MONCK B
KOHTEHTa B COLCETAX

3NEKTPOHHBIX 6UbnnMoTeKax

MYNbTUMOAANbHBIN NMONCK
TEKCTOB 1 M306padkeHMii

A
w

oHuoB (voron@forecsys

aHann3 6aHKOBCKMX
TPaH3aKLNOHHbIX AAHHBIX

ynpasneHneMm Ananorom B
pPa3roBOPHOM MHTENNEeKTe

TemaTu4eckunii nHpopMaLMOHHbBIA Nonck




MocTaHoBKa 3aAa4m n Knaccu4eckne MeTombl
BeposiTHocTHoe TemaTu4eckoe mMopenuposaHue Teopus apaUTUBHOR perynsipusaunm
Bubnuoreka TemaTtuyeckoro mogenuposaHusa BigARTM

33“3‘48 TEeEMAaTN4eCKoro mogennmposaHunsa

[aHo: konnekums TekCToBbIX fOKymMeHToB, p(w|d) = ”,;%;”

BeposiTHOCTHast TemaTnuyeckas Mogensb:
p(wld) = 37 p(wl0)p(tld) = 3 bucia
teT teT
Haiitu: napamerpsl mogenn ¢, =p(w|t), 0 =p(t|d)

J70 3af4a4a CTOXaCTUHECKOro MaTpU4YHOro pPasioKEHUA:

D T

p(wld)

w w

Hofmann T. Probabilistic Latent Semantic Indexing. ACM SIGIR, 1999.
Blei D., Ng A., Jordan M. Latent Dirichlet Allocation. JMLR, 2003.
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MocTaHoBKa 3aAa4m n Knaccu4eckne MeTombl
BeposiTHocTHoe TemaTu4eckoe mMopenuposaHue Teopus apaUTUBHOR perynsipusaunm
Bubnuoreka TemaTtuyeckoro mogenuposaHusa BigARTM

MpuHuyun makcumyma npasgonogobus

Mpaeponopobue — nnotHocTb pacnpepenenus Boibopku (dj, w;)?_;:

Hp(di’ Wi) = H H p(d, W)ndw
i=1

deD wed

Makcumusauua norapucdpma npasgononobus
E E naw In p(w|d)p(d )—>még<
deD wed

SKBMUBAJIEHTHA MaKCUMWU3aL N beHKLl.VlOHaﬂa

Z Z Ny In Z Durlied — max

deD wed teT
MPW OFpaHNYEHUSX HEOTPULATENBHOCTN N HOPMUPOBKH

bwt =0, > o =1, Otg >0; > Oy =1
wew teT
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MocTaHoBKa 3aAa4m n Knaccu4eckne MeTombl
BeposiTHocTHoe TemaTu4eckoe mMopenuposaHue Teopus apaUTUBHOR perynsipusaunm
Bubnuoreka TemaTtuyeckoro mogenuposaHusa BigARTM

3agayu, HEKOPPEKTHO NMOCTaBAeHHble Mo Agamapy

3apava KOPPEKTHO MOCTaBAEHa,
ecnn e€ peLueHue

@ CyLLecTByerT,

@ eQUHCTBEHHO,
2Kak Canomon Apamap

@ yCTOluNBO. (1865-1963)

Hawa 3aga4a MaTpu4HOro pasnokeHs HEKOPPEKTHO MOCTABAEHA:
ecin ®,© — pewenne, To cToxacTudeckune ®’, ©' — Toxe peleHns

o ¢'Q' = (#S)(5710), rankS =|T|
o Z(¢,0)=2(0,0)
o Z(¢,0) < Z(d,0) + & — npubnnxérHbie peueHns

Perynsipusauns — craHgapTHbIli NPpMEM LOONPELENEeHUsI PeLLeH st
C MOMOLLbIO JONOMHUTENbHbIX KPUTEPUEB.
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Hcb T sHaH MocTaHoBKa 3aAa4m 1 Knaccu4Yeckne MeTonbl
BeposiTHocTHoe TemaTu4eckoe mMopenuposaHue Teopus apanTHBHOA perynsipusauum
Bubnuoreka TemaTtuyeckoro mogenuposaHusa BigARTM

ARTM: apautuBHaa perynspmusaums TeMaTuydeckux mogenei

Makcumusauus log npasgonogobus ¢ perynsipusatopom R:

D wln D uelea + R(®,0) — max

d,w t
EM-anroputm: mMeTogh npoCcToii uTepaumy Aasi CUCTEMbI YPABHEHUIA

E-war: Ptaw = p(t|d,w) = nto€r7r_n (gbwté?td)

. — OR
M-war: ¢Wt = DVOErVr\T/] ( Zd Ndw Ptdw + Pwt ;’)@M)

OR
Oy = norm (2w NdwPrdw + Ord 55-)

roe nor7r_n(xt) — % — onepaunsi HOPMUPOBAHWS BEKTOPA.

= seT

Boponyos K. B. ApantusHasi perynsipusauyns TeMaTU4ecKux mMogenei
KONNeKUunii TeKCToBbIX AokymeHToB. [doknaael PAH, 2014.
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ccuHeckne MeToabl
BeposiTHocTHoe TemaTu4eckoe mMopenuposaHue Teopus apanTHBHOA perynsipusauum
Bubnuoreka TemaTtuyeckoro mogenuposaHusa BigARTM

33}3‘3‘4” My/J1bTUMO4A/IbHOIro TeMaTn4eCckoro moaenumposaHunsa

Tembl onpepensitoT pacnpeseneHns He TONbKO TepmuHoB p(w|t),
HO u Apyrux moganvHocteri: p(astop|t), p(Bpems|t), p(ccbinkalt),
p(bannep|t), p(anement ns3obpaxenusi|t), p(nonbsosaTens|t),. ..
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Hcb T sHaH MocTaHoBKa 3aAa4m 1 Knaccu4Yeckne MeTonbl
BeposiTHocTHoe TemaTu4eckoe mMopenuposaHue Teopus apanTHBHOA perynsipusauum
Bubnuoreka TemaTtuyeckoro mogenuposaHusa BigARTM

MynbTumogansHas ARTM

W™ — cnoBapb TokeHOB m-ii MogansHocTu, m € M
Makcumusauyusi cymmsl log npasgononobuii ¢ perynsipusauueii:

Z Tmz Z ”dwlnz¢wt9td+R(¢,@) — rg?@x

meM deD weWwm teT
EM-anroputm: mMeTogh npoCcToii uTepaumy Aasi CUCTEMbI YPABHEHUIA
E-war: Ptdw = nt%r_’m (¢wt‘9td)

. _ R
M-war: Pt vr\)gr\/\% (ngTm(w) Nw Ptdw + Pwt Ot >

IR
etd = norm( Z Tm(w) Ngw Ptdw + etdW)
teT \,cd td

K.Vorontsov, O.Frei, M.Apishev et al. Non-bayesian additive regularization for
multimodal topic modeling of large collections. CIKM TM workshop, 2015.
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MocTaHoBKa 3aAa4m 1 Knaccu4Yeckne MeTonbl
BeposiTHocTHoe TemaTu4eckoe mMopenuposaHue Teopus apanTUBHOA perynsipusaunm
Bubnnoreka TemaTtnyeckoro mogenuposaHus BigARTM

BigARTM: bubnnorteka TeMaTU4eCKOro MOAeMpoOBaHuUs

Knio4yeBble BO3MOXHOCTU:
@ Bbonblune gaHHbIE: KONNEKLMUS HE XPAHUTCS B NamMsaTy
@ OwHnaiiHoBbIf MapannensbHolii MynsTuMogansHelii ARTM

@ BcrpoeHHasa bubnnoTeka perynsapnusaTopos U Mep KayecTsa

CoobuiecTBo:
@ OTkpbiTsili kog, https://github.com/bigartm
(discussion group, issue tracker, pull requests)

o [okymenTaums http://bigartm.org 591?4%%

JlnueHsnsa n cpeaa paspaborku:
o CeobogHas kommepuyeckasi snuensus (BSD 3-Clause)
@ Kpocc-nnatpopmennocts: Windows, Linux, MacOS (32/64 bit)
@ WNutepdpeiicel API: command-line, C++, and Python
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MocTaHoBKa 3aAa4m 1 Knaccu4Yeckne MeTonbl
BeposiTHocTHoe TemaTu4eckoe mMopenuposaHue Teopus apanTUBHOA perynsipusaunm
Bubnnoreka TemaTtnyeckoro mogenuposaHus BigARTM

LLlecTb knto4yeBbix MexaHuamoB BigARTM

© perynapusayus modalities

©Q wmopganbHOCTM
© wuepapxus Tem feelly
© coscTpevaemMocTb TEPMOB SO G Q@
© BHYTpPUTEKCTOBbLIE CBA3N ( ‘ 2

© runeprpadosble gaHHble

hypergraph

£
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BeposiTHocTHOe TemaTu4eckoe mopenuposaHue

lMNocTaHoBKa 3afa4M U KNaccu4eckme MeToabl

Teopus aganTUBHOIA perynsipusaunn

Bubnnoreka TemaTtnyeckoro mogenuposaHus BigARTM

KauectBo u ckopoctb: BigARTM vs Gensim n Vowpal Wabbit

3.7M craTeii Bukuneguu, 100K cnos:

BpemMst min (nepnnekcus)

npou. | |T| Gensim Vowpal BigARTM BigARTM
Wabbit aCUHXPOH

1 | 50 | 142m (4945) | 50m (5413) | 42m (5117) | 25m (5131)
1 | 100 | 287m (3969) | 91m (4592) | 52m (4093) | 32m (4133)
1 | 200 | 637m (3241) | 154m (3960) | 83m (3347) | 53m (3362)
2 | 50 | 89m (5056) 22m (5092) | 13m (5160)
2 | 100 | 143m (4012) 20m (4107) | 19m (4144)
2 | 200 | 325m (3207) 47m (3347) | 28m (3380)
4 50 88m (5311) 12m (5216) | 7m (5353)
4 | 100 | 104m (4338) 16m (4233) | 10m (4357)
4 | 200 | 315m (3583) 26m (3520) | 16m (3634)
8 50 88m (6344) 8m (5648) | 5m (6220)
8 | 100 | 107m (5380) 10m (4660) | 6m (5119)
8 200 | 288m (4263) 15m (3929) | 10m (4309)

D.Kochedykov, M.Apishev, L.Golitsyn, K.Vorontsov.
Fast and Modular Regularized Topic Modelling. FRUCT ISMW, 2017.
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T MocTaHoBKa 3apa4m 1 Knaccu4eckue MeToabl
BeposiTHocTHoe TemaTu4eckoe mMopenuposaHue Teopus apanTUBHOA perynsipusaunm
Bubnnoreka TemaTtnyeckoro mogenuposaHus BigARTM

BigARTM ynpoujaet pa3paboTky TemaTudeckux mogeneii

Ons noctpoenunsi cnoxHbix mogenein B BigARTM He Hy»XHbI
HU MaTeMaTu4ecKne BbIKIaJKW, H NMPOrpaMMUPOBAHNE KC HYNsA>».

3Tanbl MoAennMpoBaHua Bayesian TM ARTM
AHanus TpeboBaHuin AHanus TpeboBaHUin
BeposATHOCTHaA nopoaatowan CraHgapTHble Ceou
dopmanuzayusn:
MOZenlb AaHHbIX Kputepum KpUtepum
BaliecoBCcKUit BbIBOA A/1A O6wuin perynapusoBaHHbIN
Anzopummusayus: OaHHOW MoposKaatoLLen EM-anroputm ans ntobbix
mopgenu (VI, GS, EP) mogaenen
NccnepoBaTtenbckuii Kog MpoMbILWAEHHbIN KOA,
Peanuszayus: i
(Matlab, Python, R) BigARTM (C++, Python API)
UccnepoBaTenbckue MeTpukM, CraHgapTHble Csou
OyeHusaHue: - . i HELE
uccnefoBaTenbCckUi Koa METPUKU METPUKMU
BHeapeHune BHenpeHue

-- HeCMaHOapmMu3syemsle 3marsl, YyHUKAA6HAA pa3pabomka 0411 Kanool 3a0a4u

- cmaHOapmuzyeMb/e amarnol
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MocTaHoBKa 3aAa4m 1 Knaccu4Yeckne MeTonbl
BeposiTHocTHoe TemaTu4eckoe mMopenuposaHue Teopus apanTUBHOA perynsipusaunm
Bubnnoreka TemaTtnyeckoro mogenuposaHus BigARTM

BaiiecoBckoe ob0yyeHue — gomuHupyrowuii nogxog 8 TM

OcHoga nogxoga — baiiecosckuli BbIBOA:
Posterior(®, ©|data) o Prior($, ©) P(data|®, ©)
B mopgenu LDA Prior n Posterior — pacnpeaenerus Oupuxne.

MpobGnemsi:

@ Ham HyxHbl nnwb 3HaveHns ©, O, a He nx pacnpegeneHus
Prior Oupuxne nmeet cnabble NMHrBUCTUHECKME ODOCHOBAHUS
3apada CUBHO YCIOXKHSIETCS AN1si HECONpPsXXEHHbIX Prior
BaliecoBckuii BbIBOA YHUKANEH AS1 KaXKAOW Mopenu

HegoamoxxHo MogynsHoe kombBuHnposaHue mopeneii

Blei D., Ng A., Jordan M. Latent Dirichlet Allocation. JMLR, 2003.
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DTHO-peneBaHTHble TeMbl B COLManbHbIX Meana
NHTepnpetupyemocts Tem
MprMepbl TemaTnHeckoro aHanM3a TEKCTOBbLIX KONEKLMA KauyecTBo TemaTu4eckoro nomcka B 3KcneprMeHTax

Mounck 3THO-peJsiIeBaHTHbIX TEM B COLUMAJIbHbIX CEeTAX

OcHoBHble 33ga4u NpoekKTa:

o Pa3BefoyHbIli NOMCK 3THUYHBIX TEM B COLMANbHbIX MeAMa
(CKONBKO pa3/IMuYHBIX TEM, U YTO 3TO 3a TeMbI)

] MOHVITOpI/IHF 3TUX TEM BO BPEMEHN N MO pPErMoHam

@ CeHTuMeHT-aHaNU3 u© OUEeHnBaHNE KOHd.)J'II/IKHOCTVI

BcnomoraTenbHble 3agaqu:
o Dunbtpauns (oboraweHne) noToka faHHbIX
@ ObecnedyeHne NOMHOTHI MOMCKA 3THUYHBLIX TEM
o Buissnenne temaTuyeckux coobuuects
@ Buigenenne cobbITUiiHBIX N PErMoOHanbHbIX TEM

@ Pewenne npobaembl KOPOTKUX COOBLLEH NI

K. B. BopoHuos (voron®forecsys.ru) TemaTu4eckunii nHpopMaLMOHHbBIA Nonck



DTHO-peneBaHTHble TeMbl B COLManbHbIX Meana
NHTepnpetupyemocts Tem
MprMepbl TemaTnHeckoro aHanM3a TEKCTOBbLIX KONEKLMA KauyecTBo TemaTu4eckoro nomcka B 3KcneprMeHTax

Mpumepbl 3STHOHUMOB

OCMaHCKUi pycu4
BOCTOYHOEBPONEeNnCcKuii CcMHranypeuy,
3BEHK nepyaHCcKui
LBeLapckas CJIOBEHCKNA
anaHcknia BENCCKUA
caamckui Hurrep
natbiw ageiru
nnToseLl, comanmet|
LblraHKa abxas
XaHTbI-MaHCUACKIA TEMHOKOX W
KapayaeBCKuiA HUurepuet,
KybuHka NATYLWATHUK
raraysckuii kambomxuel,

K. B. BopoHuos (voron®forecsys.ru)
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DTHO-peneBaHTHble TeMbl B COLManbHbIX Meana
NHTepnpetupyemocts Tem
MprMepbl TemaTnHeckoro aHanM3a TEKCTOBbLIX KONEKLMA KauyecTBo TemaTu4eckoro nomcka B 3KcneprMeHTax

Mpyumepbl 3THUYHbIX TEM

(pycckume): pycckmii, KHsI3b, pOCCUS, TaTapuH, BENUKNIA, LapuTb, Lapb, UBaH,
nMnepaTop, UMNepus, rpo3nTh, rocysapb, Bek, MOCKOBCKAsA, eKaTepMHa, MOCKBA,
(pycckume): akums, opraHn3aunsi, MUTUHT, ABUKEHNE, aKTUBHbIA, MEPONpPUsITME,
COBET, PYCCKWii, y4aCTHUK, MOCKBa, ONMO3ULNSA, POCCUS, MNKET, NPOTECT, NpoBeAeHMe,
HaUMOHAINCT, NOAAEPXKKA, OBLLECTBEHHbIN, NPOBOANTL, yHacTue,

(cnaBsive, BM3aHTUIALbI): CNABAHCKUN, CBSTOCNAB, XPEL, APEBHUE, NUCbMEHHOCTD,
plopuK, NeTONNChb, BN3aHTus, MeddOamniA, Xazapckuii, pycckuii, asbyka,

(cupwiiubt): cnpuiickuii, acag, 60€BUK, paiioH, TEPPOPUCT, YHUHTOXKATL, FPYNNuNpPOBKa,
AAaMack, Opy>Xue, anecrno, onnosnuuns, onepauns, ceneHune, clua, Hycpa, Typuus,
(Typkm): Typums, Typeukunii, Kypackuii, apaoran, ctambyn, cTpaHa, KaBkas, ropuH,
nonuumnsa, NpeMbep-MUHUCTP, PErnoH, KYpAMCTaH, aTaTiopk, napTus,

(vmpaHub): npaH, npaHckuii, cia, poccus, apepHbIli, NPe3NAEHT, TErepaH, Cpusi, OOH,
n3paunb, NeperoBopbl, obama, caHkLus, MCNAMCKNIA,

(nanecTuHubl): TEPPOPUCT, N3Pannb, TEPSTb, NANECTUHCKAN, NANECTUHEL,
TEepPPOPUCTUYECKNIA, NanecTMHa, B3pbIB, TEPPUTOPUS, CTpPaHa, roCyaapcTeo,
6e3onacHoCTb, apabckuii, opraHn3auunsi, Nepycanum, BOEHHbINA, nonuymsi, ras,
(anaHubl): nueaHckunii, 60eBnK, paiioH, NMBaH, apMusi, TEPPOPUCT, anun, BOEHHbIA,
x1n36anna, paHeHblii, YHAHTOXaTb, CMPUS, NOAPa3feneHne, KBapTan, apMeiicKuii,
(nuBNniiybl): nuBaH, AeMokpaTus, CTpaHa, MBUICKNiA, Kagaadu, rocyfapcTeo,
a/mxXup, BOliHA, NPaBMTENLCTBO, Clia, apabckuii, anu, Myammap, cupus,

K. B. BopoHuos (voron®@forecsys TemaTu4eckunii nHpopMaLMOHHbBIA Nonck




DTHO-peneBaHTHble TeMbl B COLManbHbIX Meana
NHTepnpetupyemocts Tem
MprMepbl TemaTnHeckoro aHanM3a TEKCTOBbLIX KONEKLMA KauyecTBo TemaTu4eckoro nomcka B 3KcneprMeHTax

Mpyumepbl 3THUYHbIX TEM

(eBpeun): nspannb, N3paunbCKNiA, CTpaHa, BOHA, HETAHbSXY, TEb-ABUB, BPEMS, CLUA,
cupus, erunet, ciy4vaii, CaMOneT, eBPEACKNii, BOEHHbIA, OAVNKHNIA,

(ameprqubl): aMepuKaHCKINIA, aMepunKaHKa, BOliHa, pOCCUSl, BOEHHbI, CTpaHa,
BaLUMHITOH, aMEpMKa, apMusi, KOHrpecc, CUpns, COK3HbIA, poccuiickmnii, obama,
BOIiCKa, PYCCKWIA, opy>kue, onepauus,

(HeMU,bI)Z apMusi, BOiHA, BOCKA, COBETCKMIA, BOEHHbIN, ANBN3KS, HeMeEL,, OPOHT,
Hemeukuii, reHepan, boprt, onepauus, obopoHa, pycckuii, bor, nobepa,

(HemMub1): repmaHmnii, HeMeL, repMaHCKnii, CCCp, HEMEUKNiA, BOiHA, CTapoe,
COBETCKMIA, poccusi, bepesa, pycckuii, NpaBUTENbCTBO, TEPPUTOPUS, NONHbIN,
LOKYMEHT, BONPOC, COPT, AOrOBOP, OTHOLIEHMe, ddopaHLuus,

(eBpeu, HeMU,bI)Z eBpeii, eBpeliCKNii, XONOAHbIA, repMaHnii, aHTUCEMNTIU3M, reTpa,
HeMeL, cuHarora, Cla, u3pawuib, MaJIVHOBCKOrO, KOMUCCUSI, HAaLbO0M, JOKYMEHT,
BOIHA, eBpeika, MUIJINOH, YKpanHa,

(ykpavHubl, HEMLLbI): YKPAaNHCKNWIA, YNC, OYH, HEMEL,, HEMELKITi, KOBaNbKOB, XOXOJ,
BOMbIHCKINI, BaHAepa, OpraHn3aumns, pOCCUSIHNH, COBETCKN, PYCCKWNIA, MONbCKWIA,
apMus, WyxeBn4a, POBEHCKUIA,

(Tap>xukm, y36ekn): MUrpaHT, CTpaHa, POCCUsi, MITPALNsI, a3nsi, HENErasbHBbIii,
MUrpaLNOHHbINA, TagXKUKNCTaH, ractapbaiiTep, rpaxkaaHka, TpyaoBoii, pabounii, dpmc,
KOpeHeBo, cpefHee, y36ekncTaH, TagXKuk, npobnema, pycckuii, HaceneHume,
(kaHapubl): KOMaHAa, Urpa, Urpok, KaHAACKMY, CE30H, XOKKeid, cbopHas, urpats,
6onenbwuk, nobepa, kKybok, cyer, 3abmpaTb, XOKKeliHbIN, BBINTPbIBATb, XOKKENCT,
4YeMnuoHarT, waiiba,
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DTHO-peneBaHTHble TeMbl B COLManbHbIX Meana
NHTepnpetupyemocts Tem
MprMepbl TemaTnHeckoro aHanM3a TEKCTOBbLIX KONEKLMA KauyecTBo TemaTu4eckoro nomcka B 3KcneprMeHTax

Mpyumepbl 3THUYHbIX TEM

(ANOHLbI): SINOHCKNIA, SINOHNSA, KOPEesi, KUTalCKNii, Xnanwa, asapusi, dykycumy,
LyHamu, coobliaThk, OKeaH, CTaHLWs, XaTWKO, PaiioH, NPaBMTENLCTBO, aTOMHbIA,
(HopBexubt): AnTsA, pebeHoK, PoaNTLCs, [ETCKMI, CEMbsi, BOCMMTAHHbIA, NpaBo,
BO3pacT, OTeL, BOCMNTAHNE, HOPBEXCKNIA, POANTENbCKNT, POANTL, ManbYylk,
B3pPOC/bIii, Oneka, CbiH,

(Benecyanbubi): kKyba, KacTpo, BeHeCysna, 4aBec, Npe3naeHT, yro, Magypo, bonusus,
dugens, rnasa, NaTUHCKW, BEHECY3NbCKUY, nuaep, 6oMBapnaHCKoii,
nNpe3snAeHTCKNA, anbeHae, resapy,

(kuTaiiubl): KUTaliCKNiA, poccusi, NpON3BOACTBO, KUTall, NpOAYKUNs, CTpaHa,
npeanpusATie, KOMMAHWsA, TEXHONOINS, BOEHHbI, PermoH, Npon3BoANTb,
NPON3BOACTBEHHbIVi, MPOMbBILUNEHHOCTb, POCCUNCKNT, IKOHOMMNYECKNT, KHP,
(a3epbaiipxanubi): pyccknii, asepbaiigxaH, asepbaiigxaHel, poccus,
asepbaiigyKaHCKniA, TaKCMCT, AMacnopa, aHana, Hapoh, MOCKBA, CTPaHa, apMSIHUH,
CJIOBO, PbIHOK,

(rpy3uHbi): rpy3nHCKUli, CNeUHas, BOEHHbIA, aBrycT, 6aTaluesa, poCCUACKI,
crieuHa30BeL, MPOTBOPEL, onepaunsi, pymbiH, bpuraga, mupoTsop4yeckuii, abxasusi,
rpynna, Bolicka, PyCCKWii, LxuHsane,

(oce'rvmbl): KOHCTUTYL NS, OCETUSA, aMNHAT, PYCCKNT, OCETUHCKNIA, FOXKHbIA, CEBEPHbII,
poccusi, BoliHa, pecnybsimka, BOMPOC, anaxaii, POCCMIACKMIA, HaceneHne, KOHMIINKT,
(ubirane): HapkOTUMK, LbIFaH, LbIFaHKa, XOpoLwnii, MECTO, CTpaHa, AeHbra, BpemMs,
paboTaTb, XKU3Hb, XUTb, PyKa, AOM, LibIFAHCKWV, HAPKOMaHKa,

K. B. BopoHuos (voron®@forecsys TemaTu4eckunii nHpopMaLMOHHbBIA Nonck




DTHO-peneBaHTHble TeMbl B COLManbHbIX Meana
NHTepnpetupyemocts Tem
MprMepbl TemaTnHeckoro aHanM3a TEKCTOBbLIX KONEKLMA KauyecTBo TemaTu4eckoro nomcka B 3KcneprMeHTax

Pe3ynbTtaThli: Mmogens ARTM HaxoguT HaMHOro G6onbLlle 3THO-TEM

Yucno aTHO-peneBaHTHbLIX TeM, HaliAEHHbIX MOLENbIO:

mMofaenb 3THO-TEM | doH.Tem ++ | += | —+ BCEro
PLSA 300 9 11 18 38
PLSA 400 12 15 17 44
ARTM-1 200 100 18 33 20 71
ARTM-1 250 150 21 27 20 68
ARTM-2 200 100 28 23 23 74
ARTM-2 250 150 38 42 30 104

Perynspuzsatopsl ARTM-1:
3THO TeMbl: pa3peXXnBaHune, AEKOPPENNPOBAHNE, CrNaXXNBaHNE 3THOHNMOB
d)OHOBbIe TeMbl: CrilaXXunuBaHue, paspexmnsaHne 3THOHNMOB

Perynsapuzatopsl ARTM-2:

ARTM-1 + MopanbHOCTL 3THOHUMOB

K. B. BopoHuos (voron®forecsys.ru) TemaTu4eckunii nHpopMaLMOHHbBIA Nonck



DTHO-peneBaHTHble TeMbl B COLManbHbIX Meana
Nutepnpernpyemocts Tem
MprMepbl TemaTnHeckoro aHanM3a TEKCTOBbLIX KONEKLMA KauyecTBo TemaTu4eckoro nomcka B 3KcneprMeHTax

MynbTusasbiyHaa mogens Bukuneguu

216 175 pyccko-aHramiickux nap crtaTteii Bukun.
Mepebie 10 cnos n ux sepositHoctn p(w(t) B %:

Topic 68 Topic 79
research 4.56 | nucTuTyT 6.03 || goals  4.48 | mary 6.02
technology  3.14 | ynusepcuter  3.35 || league 3.99 | urpok 5.56
engineering  2.63 | nporpamma 3.17 || club 3.76 | cbophras 451
institute 2.37 | y4ebHbiin 2.75 || season 3.49 | dk 3.25
science 1.97 | TexHnyeckunii  2.70 || scored 2.72 | npoTus 3.20
program 1.60 | TexHonorus 2.30 || cup 2.57 | knyb 3.14
education 1.44 | Hay4HBbIii 1.76 || goal 2.48 | dytbonuct 2.67
campus 1.43 | nccneposanue 1.67 || apps 1.74 | ron 2.65
management 1.38 | Hayka 1.64 || debut 1.69 | 3abusatb  2.53
programs 1.36 | obpasosaHue 1.47 || match 1.67 | komaHga 2.14

Ayaapenxko M. A. Perynsapusaynsi MHOrosi3bl4HbIX TEMATUHECKUX MOLENENA.
BoruncnutensHele metogbl n nporpammuposatue. 2015. T.16. C. 26-36.

K. B. BopoHuos (voron®forecsys.ru) TemaTuyeckunii nHpopMaLMOHHBIA nouck 31 /57



DTHO-peneBaHTHble TeMbl B COLManbHbIX Meana
Nutepnpernpyemocts Tem
MprMepbl TemaTnHeckoro aHanM3a TEKCTOBbLIX KONEKLMA KauyecTBo TemaTu4eckoro nomcka B 3KcneprMeHTax

MynbTusasbiyHaa mogens Bukuneguu

216 175 pyccko-aHramiickux nap crtaTteii Bukun.
Mepebie 10 cnos n ux sepositHoctn p(w(t) B %:

Topic 88 Topic 251
opera 7.36 | onepa 7.82 || windows  8.00 | windows 6.05
conductor 1.69 | onephbiii  3.13 || microsoft 4.03 | microsoft 3.76
orchestra 1.14 | pupuxep 2.82 || server 2.93 | Bepcus 1.86
wagner 0.97 | neBey, 1.65 || software  1.38 | npunoxernne  1.86
soprano 0.78 | neBnua 1.51 || user 1.03 | cepsep 1.63
performance 0.78 | TeaTp 1.14 || security 0.92 | server 1.54
mozart 0.74 | naptus 1.05 || mitchell ~ 0.82 | nporpammubii  1.08
sang 0.70 | conpavo  0.97 || oracle 0.82 | nonb3oeatens 1.04
singing 0.69 | BarHep 0.90 || enterprise 0.78 | obecnevernne  1.02
operas 0.68 | opkectp  0.82 || users 0.78 | cncrema 0.96

HesaBucumsliii aceccop ouexun 396 tem u3 | T| = 400 kak xopoLuo
NHTEPTPETUPYEMBIE.
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Mpumepbl TemaTU4eCcKOro aHanM3sa TEKCTOBLIX KOEKLMT

DTHO-peneBaHTHble TeMbl B COLManbHbIX Meana
Nutepnpernpyemocts Tem

KauecTBo TemaTn4yeckoro noucka B aKCnepumMeHTax

EI/II'paMMbI pPaguKaabHO ynydLlakOT UHTEpNpeTupyemMmoCcTb TeM

Konnekuus 1000 crateli koHdpeperuymnii MMPO, MOW Ha pycckom

pacnosHaBaHune obpa3oe B buonHdopmaTuke

TEOPNA BbIHUCANTEN bHOU CNOXHOCTN

unigrams bigrams unigrams bigrams

06BbeKT 3aja4a pacnosHaBaHuUs 3afaya pasfensite MHOXeCTBa
3agaya MHO>XeCTBO MOTNBOB MHOXXECTBO KOHEYHOE MHOXXeCTBO
MHO>XXeCTBO cmcTemMa Macok NOAMHOXECTBO YCNOBME 3ajaqn

MOTNB BTOPUYHAsA CTPYKTypa ycnosune 3ajaya O NOKpbITUN
paspeLnmocTb CcTpyKkTypa benka Knacc NOKPbITNE MHOXECTBA
BbIbOpka pacnosHaBaHue BTOPUYHOI | pelueHne CUNbHBIA CMbICA

Macka cocTosiHne obbekTa KOHEeYHblIi paspensowmnii KomuTeT
pacnosHaBaHume obyuatowas BbIbopka 4ncno MUHUManbHbI addOUHHBIIG
NHPOPMATUBHOCTL OLEHKA NHGOPMATUBHOCTY |adpbrHHbIN acbdbuHHBbI KOMUTET
coCcTosAHNE MHO>XXeCTBO 00BeKTOB cny4aii adbpuHHbIG pasgenstownii
33KOHOMEPHOCTb  Pa3peLunMoCcTb 3a4aqmn nokpbITne obuiee nonoxexme
cmcrtema KPUTEPUIA pa3peimmMocTun |obnii MHOXECTBO TOYEK
CTPYKTYpa MH(OPMATNBHOCTL MOTIBA | MPOCTPAHCTBO  CJIyHaii 3apaqu

3Ha4eHne nepBnYHas CTPyKTypa cxema obwunii cnyyaii
perynsipHoCTb TYNUKOBOE MHOXECTBO KOMUTET 3apgayva MASC

K. B. BopoHuos (voron®forecsys.ru)
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DTHO-peneBaHTHble TeMbl B COLManbHbIX Meana
Nutepnpernpyemocts Tem
MprMepbl TemaTnHeckoro aHanM3a TEKCTOBbLIX KONEKLMA KauyecTBo TemaTu4eckoro nomcka B 3KcneprMeHTax

CoBmMelleHne ANMHAMNYECKO U n-rpaMMHOR Mogenu

Mo konnekuun BoicTynneHnii npesngeHtos CLLIA

6000 TOT — Mexican War 3000 Our Model — Mexican War
|
4000 | 2000
2000 1000
0 0
1800 1850 1900 1950 2000 1800 1850 1900 1950 2000
1. mexico |[8. territory 1. east bank 8. military
2. texas 9. army 2. american coins 9. general herrera
3. war 10. peace 3. mexican flag 10. foreign coin
4. mexican 11. act 4. separate independent [11. military usurper
5. united 12. policy 5. american commonwealth|12. mexican treasury
6. country [13. foreign 6. mexican population 13. invaded texas
7. government|14. citizens 7. texan troops 14. veteran troops

Shoaib Jameel, Wai Lam. An N-Gram Topic Model for Time-Stamped
Documents. ECIR 2013.
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Mpumepbl TemaTU4eCcKOro aHanM3sa TEKCTOBLIX KOEKLMT

DTHO-peneBaHTHbIe TeMbl
NHTepnpeTtnpyemocts Tem
Kadecteo TemaTuyeckoro

B couuManbHbIX Meauna

noncka B 3KCMepumMmeHTax

CoBmMelleHne ANMHAMNYECKO U n-rpaMMHOR Mogenu

Mo konnekuun BoicTynneHnii npesngeHtos CLLIA

TOT — Panama Canal

6000

4000,

2000

[\

(}1800 1850 iQOO 1950 2000

Our Model — Panama Canal

6000

4000

2000

0,

1800 1850 19

00 1950 2000

1. government 8. spanish 1. panama canal 8. united states senate
2. cuba 9. island 2. isthmian canal 9. french canal company
3. islands 10. act 3. isthmus panama 10. caribbean sea
4. international|11. commission 4. republic panama 11. panama canal bonds
5. powers 12. officers 5. united states government 12. panama
6. gold 13. spain 6. united states 13. american control
7. action 14. rico 7. state panama 14. canal

Shoaib Jameel, Wai Lam. An N-Gram Topic Model for Time-Stamped

Documents. ECIR 2013.

K. B. BopoHuos (voron®forecsys.ru)
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DTHO-peneBaHTHble TeMbl B COLManbHbIX Meana
NHTepnpetupyemocts Tem
MprMepbl TemaTnHeckoro aHanM3a TEKCTOBbLIX KONEKLMA KadyecTBo TemaTu4eckoro nomcka B 3KCnepuMeHTax

,D.Be Koekunuun HOBOCTEW npo TexHonorumun

Habrahabr.ru

175143 craTeii Ha pycckom 759 324 craTeii Ha aHrMACKOM
10552 cnoe (yHurpamm) 11523 cnoe (yHurpamm)
742000 burpamm 1.2 mAaH. Burpamm

524 aBTopoB cTaTeii 605 aBTOpOB

10000 aBTOpPOB KOMMEHTapUeB 184 kateropwnii

2546 Teros y

123 xaba (kateropun)

MpepobpaboTka TekcToB

@ otbpoweHbl 5% Hanbonee HacToTHbIX cnos (0buias nekcuka)
© ypaneHne nMyHKTyaLuu
@ HVKHWIA pernctp, é—e

@ nemmatumsaumsi pymorphy?2
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DTHO-peneBaHTHble TeMbl B COLManbHbIX Meana
NHTepnpetupyemocts Tem
MprMepbl TemaTnHeckoro aHanM3a TEKCTOBbLIX KONEKLMA KadyecTBo TemaTu4eckoro nomcka B 3KCnepuMeHTax

MeTtoguka oueHnBaHUA KadecTsBa pa3Be04HOro nNouckKa

UCKOB 3anpoc

Habop K/IKOHEBbIX CNOB AN PparMeHTOB
TEKCTa, OKOJIO OfHON CTpaHuubl A4

Mouckosas sbigaya

BokymeHTbl d ¢ pacnpegenervem p(t|d),
6nu3kum Kk pacnpegeneHuto p(t|q) sanpoca

[Ba 3apaHusa aceccopam

@ HaiiTn kak moxHo Bonbuie cTaTeil,
noNb3ysiCb }'||06b|MV| cpeacrteamun
noncka (I/I 3aceyb BpeMH) Mpumep 3anpoca gns

@ oueHNTL peneBaHTHOCTb MOMCKOBOI PasBeAOYHOro noncka
BbIZA4M Ha TOM >Ke 3anpoce
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U HaH DTHO-peneBaHTHble TeMbl B COLManbHbIX Meana
NHTepnpetupyemocts Tem
MprMepbl TemaTnHeckoro aHanM3a TEKCTOBbLIX KONEKLMA KadyecTBo TemaTu4eckoro nomcka B 3KCnepuMeHTax

Mpumep: cpparmenT 3anpoca «Cucrema IBM Watson»

IBM Watson — cynepkomnbtoTep cupmbl IBM, ocHawéHHbITT BONPOCHO-OTBETHOI
CUCTEMOl NCKYCCTBEHHOrO WHTENNIEKTA, CO3JaHHbI rpynnoii uccneposaTteneli nop
pykoeoacTeoM [3euga Pepyyun. Ero cozganne — vactb npoekta DeepQA. OcHoe-
Hasi 3agad4a YOTCOHAa — MOHMMATb BOMPOChI, COOPMYIMPOBAHHbIE HA €CTECTBEHHOM
A3bIKE, N HAXOAUTb HA HUX OTBETLI B 6a3e AaHHbIX. Ha3BaH B 4ecTb ocHoBaTens IBM
Tomaca YoTtcoHa.

IBM Watson npegcraensier coboii KOrHUTUBHYIO CMCTEMY, KOTOpasi cnocobHa noHu-
MaTb, flenaTb BbIBOAbI 1 0byyaTbcA. OHa Tak>ke NO3BONSAET Npeobpa3oBbIBaTh Lienble
oTpac/n, pasnnyHbIe HaNpaBneHnst Haykn 1 TexHuku. Hanpumep, npeackassiBath no-
SABNEHNE SMMAEMNIA NN BOSHUKHOBEHNS O4AroB NPUPOAHbIX KAaTAaCTPOd B Pa3inyHbIX
pernoHax, BECTM MOHUTOPUHI COCTOsIHMSI aTMocdepbl BonbLINX ropoaos, ONTUMM3M-
poBaTb 6M3Hec-npoLecchl, y3HaBaTb, kakne ToBapbl bByayT B TpeHAae B Bnumxaiiee
BpeMS.

PeneBaHTHbIE TEKCTbI: NPUMepPbl CEPBUCOB 1 NPUNOXKEHUNT, OCHOBA KOTOPbIX —
korunTueHas nnatdopma IBM Watson, ncnonsayemsie 8 IBM Watson texHonorunm,
BOMPOC-OTBETHbIE CUCTeMbI, conocTaenenune IBM Watson ¢ Wolfram-Alpha.

HepeneBaHTHble TEKCTbI: 06LMe BONPOCHI NCKYCCTBEHHOrO MHTENNEKTA, Apyrue
KOMMEPYECKIE PELLEHNST HA PbIHKE Brn3Hec-aHanMTHKN.

K. B. BopoHuos (voron®@forecsys TemaTudeckunii nHpopMaLMOHHbBIA Nonck




Mpumepbl TemaTU4eCcKOro aHanM3sa TEKCTOBLIX KOEKLMT

DTHO-peneBaHTHble TeMbl B COLManbHbIX Meana
NHTepnpetupyemocts Tem

KavectBo TemaTu4eckoro noucka B aKCnepuMeHTax

TemaTuka 3anpocoB pa3Bef04HOro Nnoucka

MpumMepbl 3aroN0BKOB pa3BefoYHbIX 3anpocoB K Xabpy
(0bBEM Kaxx[oro 3anpoca — OKONO OAHON CTpaHuubl A4):

Anroputmel packpacku rpados
PekomenpgatenbHas cucrema Netflix
MeToaukmn beICTpOro Habopa TekcTa
Kocmunyeckne npoektbl VinoHa Macka
Texnonorun Hadoop MapReduce
BecnunotHeiii aBTomobuns Google car
Kpl/IﬂTOCVICTeMbI C OTKPbITbIM KJHOHOM
0630p nnatdopm oHnaliH-KypcoB
Data Science Meetups 8 Mockse
Obpa3zoBaTenbHble NPOEKTLI Mail.ru
MexnnaneTtHas ctaHums New horizons
S3bikoBas mogens word2vec

Cucrema IBM Watson
3D-npuHTepsi
CERN-knacrep
AB-TecTupoBaHne
Ob6nauHble cepBuchbl
KoHTekcTHas peknama
Mapcoxopg, Curiosity
Bugeokapter NVIDIA
PacnosHasanue obpasos
Cepeucbl Google scholar
MIT MedialLab Research
Mnatdopma Microsoft Azure
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DTHO-peneBaHTHble TeMbl B COLManbHbIX Meana
NHTepnpetupyemocts Tem
MprMepbl TemaTnHeckoro aHanM3a TEKCTOBbLIX KONEKLMA KadyecTBo TemaTu4eckoro nomcka B 3KCnepuMeHTax

OueHunBaHue KayecTBa NOUCKA

Precision — ponsi peneBaHTHbIX Cpean HaligeHHbIX relevant elements
Recall — gonsa HaligeHHbIx cpegm peneBaHTHbIX P T— —
@ ° [} o lo)
p TP ( ision)
= ————— — TOYHOCTb (precision
TP +FP
-I—P true positives  false positives
R = —————— — nonHoTa, (recall
TP + FN (recall)
P+R
F, = —— — Fl-mepa
2PR

selected elements
TP (true positive) — HaligeHHbIe peneBaHTHbIE
FP (false positive) — HalifeHHble HepeneBaHTHble Precision =———— | Recall = ——
FN (false negative) — HeHaligeHHbIE peneBaHTHbIE

K. B. BopoHuos (voron®forecsys.ru) TemaTudeckunii nHpopMaLMOHHbBIA Nonck



DTHO-peneBaHTHble TeMbl B COLManbHbIX Meana
NHTepnpetupyemocts Tem
MprMepbl TemaTnHeckoro aHanM3a TEKCTOBbLIX KONEKLMA KadyecTBo TemaTu4eckoro nomcka B 3KCnepuMeHTax

Kakue Mogesin NnoncCka CpaBHMBasinCb
]
]
]
]
]
]
*]

3apaun perynapusatopos 8 ARTM n hARTM:

aSSessOors: pesynbTaTbl MOMCKA, BbIMOJHEHHOIO aceccopamu
TF-IDF, BM25: cpaBHeHne JOKYMEHTOB MO 4acTOTaM CJIOB
word2vec: HeTeMaTNYeCKmMe BEKTOPHbIE NPeACTABIEHUS CNOB
PLSA: Probabilistic Latent Semantic Analysis (1999)

LDA: Latent Dirichlet Allocation (2003)

ARTM: TemaTuyeckass Mogenb C Tpems peryasipusatopamu

hARTM: gsyxyposHeBasi nepapxudeckass mogens ARTM

@ cpenaTh TeMbl Kak MOXKHO Bonee pasanyHbIMM
@ cpenatb BekTOpbl p(t|d) Kak MOXHO Bonee paspexeHHbIMN

@ He JonyCTUTb BLIPOXKAEHUS pacnpepenernii p(w|t)
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DTHO-peneBaHTHble TeMbl B COLManbHbIX Meana
NHTepnpetupyemocts Tem
MprMepbl TemaTnHeckoro aHanM3a TEKCTOBbLIX KONEKLMA KadyecTBo TemaTu4eckoro nomcka B 3KCnepuMeHTax

Crparerus perynsapusauyuu

lNocnenoBaTenbHOe NpUMEHEHUE TPEX PEryNsipu3aTopoB

© nekoppenmposaHue TeM:

R(d)) = -7 Z Z ¢Wt¢ws

s, teT weW

© paspexusavue pacnpegenennii p(t|d):

R(©)=—a) Infy
d,t

© crnaxusanue pacnpegenennii p(w|t):

R(®) =8 Indu
t,w
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DTHO-peneBaHTHble TeMbl B COLManbHbIX Meana
NHTepnpetupyemocts Tem
MprMepbl TemaTnHeckoro aHanM3a TEKCTOBbLIX KONEKLMA KadyecTBo TemaTu4eckoro nomcka B 3KCnepuMeHTax

MocnepoBatensHblii Nnogbop koaddurLMeHTOB perynspusayum

@ [eKoppennpoBaHmMe pacnpegeneHnii TepmMos B Temax (7),
@ paspexuBaHue pacnpeaeneHuii Tem B gokymeHTax (a),

© crnaxumeaHue pacnpegeneHuii Tepmos B Temax (f3).

r=10° a=-05 $=0.25 = =10 —
8000| . e .
— =107 | — a=—10|=—= =05 _-4——# — =10 I
— r=10° || == a=-15— =075 ~ —_— r=10° ~
—_— =10 | — a=—9 —_ ~ —_ r=10° il
7000 =10 a=-20 p=10 0.8 710 f
600 =
- 3
\ ‘ % @ 0.6 /
= CA 2
g 500 N Y g
g 2 g
g § :
£ 4000 2 g
5 I 2
= %04 50.4
300 g o
& —
3
& - |
200 \ | |
\\ 0.2 a=-05|] 5=025 |{ 0.2 a=-05| 5=025 |{
D : — a=-10f|=— =05 l — a=-10
100 X T b == || — p=075 — a=-15
i —— : — a=-20{| — B=10 4 — a=-20
o. T T ! 0. T i T
0 5 10 15 20 0 5 10 15 20 25 0 10 15 20 25
Wtepaunn WUtepaunn WUrepaumn
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DTHO-peneBaHTHble TeMbl B COLManbHbIX Meana
NHTepnpetupyemocts Tem
MprMepbl TemaTnHeckoro aHanM3a TEKCTOBbLIX KONEKLMA KadyecTBo TemaTu4eckoro nomcka B 3KCnepuMeHTax

Pe3yanaTb| n3mMmepeHnsa ToO4HOCTU MU NOJZIHOThLI NO 3anpoCam

100 3anpocos, 3 aceccopa Ha 3anpoc

TOYHOCTb 1 MOJIHOTA NONCKA Bpems n Fi-mepa (aceccopsl)
1.1
* Assessors 1.0 « Assessors
0
v Topic search i ey
1.0 = e
Lo.9
= - 2
8091~ o
& - £
1 —
i
v ® 0.8
0.81 7y vy
T "y ® CINARNL
% w s
0.7 0.7
0.7 0.8 0.9 1.0 0 10 20 30 40 50 60
Precision Time (min.)

@ cpegHee Bpems obpaboTku 3anpoca aceccopom — 30 mMuHyT
@ TOYHOCTb BbILLE Y aCECCOPOB, MOJHOTA — Yy MOUCKOBMKA
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DTHO-peneBaHTHble TeMbl B COLManbHbIX Meana
NHTepnpetupyemocts Tem
KadyecTBo TemaTu4eckoro nomcka B 3KCnepuMeHTax

Mpumepbl TemaTU4eCcKOro aHanM3sa TEKCTOBLIX KOEKLMT

CpaBHeHue C aceccopamu Mo Ka4ecTBy Moucka

To4HOCTb 1 MOAHOTA MO NEPBbIM Kk NO3ULMAM MONCKOBOI BblAayM
(konnekums Habrahabr.ru)

1.05
m— hARTM ARTM m— hARTM ARTM
1.0 == assessors ——- word2vec == assessors ——- word2vec
----- BM25 —-- TF-IDF “eeee BM25 —-- TF-IDF
--- LDA e PLSA -—- DA e
0.95 LDA PLSA

Precision@k

10

Recall@k
o
o]
v

0.65) 10

k

15

20

A.lanina, K.Vorontsov. Multi-objective topic modeling for exploratory search
in tech news. AINL, 2017.

K. B. BopoHuos (voron®forecsys.ru)
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DTHO-peneBaHTHble TeMbl B COLManbHbIX Meana
NHTepnpetupyemocts Tem
KadyecTBo TemaTu4eckoro nomcka B 3KCnepuMeHTax

CpaBHeHue C aceccopamu Mo Ka4ecTBy Moucka

Mpumepbl TemaTU4eCcKOro aHanM3sa TEKCTOBLIX KOEKLMT

To4HOCTb 1 MOAHOTA MO NEPBbIM Kk NO3ULMAM MONCKOBOI BblAayM
(konnekums TechCrunch.com)

= hARTM ARTM = hARTM ARTM
1.0 == assessors ——- word2vec 1.0 == assessors ——- word2vec
----- BM25 —-- TF-IDF “ees BM25 —-- TF-IDF
-=- LDA e PLSA -=- LDA e PLSA
0.9
®
~
)
gos So.
o

0.7

0.7

061"

061
5 10 15 20 5 10 15 20
K

A.lanina, K.Vorontsov. Multi-objective topic modeling for exploratory search
in tech news. AINL, 2017.
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DTHO-peneBaHTHble TeMbl B COLManbHbIX Meana
NHTepnpetupyemocts Tem
MprMepbl TemaTnHeckoro aHanM3a TEKCTOBbLIX KONEKLMA KadyecTBo TemaTu4eckoro nomcka B 3KCnepuMeHTax

BnnaHne yncna trem Ha Ka4ecTBO NMOUCKA

Bce perynsipusaTopbl U MOAAnbHOCTY, Niockas MoLesb

Habrahabr TechCrunch
acecc 100 150 200 250 400 |acecc 350 400 450 475 500
Pr@5 [0.821 0.662 0.721 0.810 0.761 0.693 |0.822 0.653 0.725 0.752 0.819 0.777
Pr@10(0.869 0.761 0.812 0.879 0.825 0.673 |0.851 0.663 0.732 0.762 0.867 0.811
Pr@15|0.875 0.733 0.795 0.868 0.791 0.651 |0.835 0.682 0.743 0.787 0.833 0.793
Pr@20(0.863 0.724 0.795 0.847 0.792 0.642 |0.813 0.650 0.743 0.773 0.825 0.793
R@5 |0.780 0.732 0.807 0.840 0.821 0.721 |0.762 0.731 0.762 0.793 0.835 0.817
R@10 {0.817 0.771 0.843 0.870 0.851 0.751 |0.792 0.763 0.793 0.812 0.868 0.855
R@15 (0.850 0.824 0.895 0.891 0.871 0.773 |0.835 0.782 0.807 0.855 0.890 0.882
R©@20 (0.873 0.857 0.905 0.925 0.892 0.771 |0.867 0.792 0.823 0.862 0.919 0.903

@ CyLleCTByeT ONTUMAJIbHOE YNCNO TEM

@ uem bonbuie Konnekyunsa, Tem bonbLie ONTUMYM 4HucCna TeM
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DTHO-peneBaHTHble TeMbl B COLManbHbIX Meana
NHTepnpetupyemocts Tem
MprMepbl TemaTnHeckoro aHanM3a TEKCTOBbLIX KONEKLMA KadyecTBo TemaTu4eckoro nomcka B 3KCnepuMeHTax

BnnaHne yncna trem Ha Ka4ecTBO NMOUCKA

Habrahabr. Bce perynapusatopbl n MogansHoCTu, Ba ypOBHS

T 20 25 30

T2 150 200 250 275 300 400 450
Pr@5 |0.621 0.742|0.839 0.850|0.865 0.869 0.869|0.803 0.769|0.701 0.670
Pr@10|0.645 0.749|0.850 0.861|0.879 0.911 0.895|0.809 0.796|0.719 0.689
Pr@15|0.635 0.751|0.848 0.869|0.873 0.893 0.887|0.807 0.781|0.721 0.701
Pr©20|0.630 0.745|0.841 0.855|0.864 0.874 0.875|0.800 0.775|0.709 0.675
R@5 |0.628 0.773|0.843 0.865|0.881 0.881 0.868|0.849 0.839|0.715 0.691
R@10 |0.652 0.782|0.855 0.871|0.902 0.918 0.877|0.871 0.845|0.745 0.699
R@15 |0.671 0.801|0.870 0.889|0.929 0.939 0.901|0.883 0.861|0.781 0.722
R©@20 |0.680 0.819|0.886 0.892|0.955 0.955 0.907|0.901 0.872|0.801 0.729

@ CyLLecTBYeT ONTUMAJIbHOE YNCAO TEM Ha Ka>KAOM YpOBHe
@ [1Ba YPOBHS Jly4llUe, 4eM OfMWH

@ YBE/INYNBAETCA ONTUMaAJIbHOE HYNCAO TEM HA HUXXHEM YpPOBHE

K. B. BopoHuos (voron®forecsys.ru) TemaTuyeckunii nHpopMaLMOHHBIA nouck 48 /57



DTHO-peneBaHTHble TeMbl B COLManbHbIX Meana
NHTepnpetupyemocts Tem
MprMepbl TemaTnHeckoro aHanM3a TEKCTOBbLIX KONEKLMA KadyecTBo TemaTu4eckoro nomcka B 3KCnepuMeHTax

BnnaHne yncna trem Ha Ka4ecTBO NMOUCKA

Habrahabr. Bce perynapusatopbl n MogansHOCTH, Tpu ypOBHS

T 20 25 30

T2 150 200 250 275 300 400 450
| T3] 750 800 | 1200 1300|1300 1400 1500|1500 1600 [ 3000 3500
Pr@5 |0.625 0.743|0.840 0.852|0.869 0.872 0.870|0.805 0.771{0.705 0.672
Pr@10|0.648 0.754|0.851 0.867|0.882 0.915 0.901|0.811 0.799|0.722 0.694
Pr@15|0.632 0.752|0.850 0.872|0.878 0.895 0.889|0.809 0.785(0.729 0.703
Pr©20|0.629 0.745|0.845 0.861|0.871 0.877 0.882(0.803 0.778(0.710 0.681
R@5 |0.632 0.780|0.845 0.869|0.883 0.889 0.872|0.851 0.841(0.721 0.695
R@10 |0.654 0.792|0.859 0.873|0.905 0.922 0.881|0.873 0.850(0.749 0.703
R@15 |0.675 0.805|0.874 0.892|0.932 0.942 0.905|0.889 0.863|0.787 0.725
R©20 |0.684 0.824|0.889 0.901|0.958 0.961 0.912|0.904 0.878(0.805 0.734

@ CyLeCcTBYeT ONTUMAJIbHOE HYNCAO TEM Ha Ka>XAOM YypOBHe
@ TpWU YypOBHA nAy4lle, 4eMm OAWUH Unun ABa

@ YBE/INYNBAETCA ONTUMAJIbHOE YNCAO TEM HA HUXKHEM YpPOBHE
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DTHO-peneBaHTHble TeMbl B COLManbHbIX Meana
NHTepnpetupyemocts Tem
MprMepbl TemaTnHeckoro aHanM3a TEKCTOBbLIX KONEKLMA KadyecTBo TemaTu4eckoro nomcka B 3KCnepuMeHTax

BnnaHne yncna trem Ha Ka4ecTBO NMOUCKA

TechCrunch. Bce perynsipnzaTtopsl v MOgansHoCTH, ABa YpOBHS

T 80 100 120

T2 300 350 500 550 600 700 750
Pr@5 |0.651 0.701|0.749 0.789|0.883 0.889 0.889|0.785 0.721|0.701 0.675
Pr@10|0.675 0.709|0.771 0.821|0.891 0.918 0.902(0.803 0.738(0.718 0.691
Pr@15|0.687 0.712|0.773 0.827|0.899 0.919 0.905|0.817 0.741|0.721 0.701
Pr©20|0.683 0.707|0.759 0.815|0.885 0.888 0.895|0.805 0.732/0.716 0.679
R@5 |0.749 0.791|0.801 0.854|0.868 0.875 0.861|0.849 0.829(0.731 0.701
R@10 |0.765 0.809|0.823 0.873|0.890 0.904 0.875|0.867 0.835|0.745 0.708
R@15 |0.771 0.820|0.841 0.882{0.909 0.921 0.895|0.890 0.848|0.769 0.717
R©@20 |0.778 0.825|0.851 0.887|0.928 0.942 0.929|0.901 0.869(0.785 0.728

@ CyLLecTBYeT ONTUMAJIbHOE YNCAO TEM Ha Ka>KAOM YpOBHe
@ [1Ba YPOBHS Jly4llUe, 4eM OfMWH

@ YBE/INYNBAETCA ONTUMaAJIbHOE HYNCAO TEM HA HUXXHEM YpPOBHE
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DTHO-peneBaHTHble TeMbl B COLManbHbIX Meana
NHTepnpetupyemocts Tem
MprMepbl TemaTnHeckoro aHanM3a TEKCTOBbLIX KONEKLMA KadyecTBo TemaTu4eckoro nomcka B 3KCnepuMeHTax

BnnaHne yncna trem Ha Ka4ecTBO NMOUCKA

TechCrunch. Bce perynspusatopbl n MOfansHOCTN, Tpu YpOBHS

T1 80 100 120

T2 300 350 500 550 600 700 750
|Ts] | 1500 1700 | 2500 2600 | 2600 2800 3000 | 3000 3200 | 4500 4700
Pr@5 |0.655 0.707|0.751 0.792|0.887 0.893 0.890|0.789 0.722/0.703 0.678
Pr@10(0.678 0.712|0.773 0.823|0.895 0.922 0.905|0.805 0.741{0.722 0.692
Pr@15|0.692 0.715|0.775 0.831|0.902 0.921 0.907|0.821 0.743(0.725 0.703
Pr©20|0.687 0.709|0.761 0.819|0.889 0.885 0.898|0.809 0.736|0.719 0.683
R@5 |0.751 0.795|0.802 0.856|0.871 0.877 0.863|0.852 0.831(0.738 0.705
R@10 |0.767 0.812|0.825 0.875|0.892 0.908 0.879(0.871 0.842(0.751 0.711
R@15 |0.772 0.824|0.841 0.887|0.912 0.927 0.901|0.893 0.854(0.772 0.721
R©@20 |0.783 0.830|0.854 0.892|0.931 0.949 0.935|0.905 0.871(0.790 0.732

@ CyLeCcTBYeT ONTUMAJIbHOE HYNCAO TEM Ha Ka>XAOM YypOBHe
@ TpWU YypOBHA nAy4lle, 4eMm OAWUH Unun ABa

@ YBE/INYNBAETCA ONTUMAJIbHOE YNCAO TEM HA HUXKHEM YpPOBHE
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DTHO-peneBaHTHble TeMbl B COLManbHbIX Meana
NHTepnpetupyemocts Tem
MprMepbl TemaTnHeckoro aHanM3a TEKCTOBbLIX KONEKLMA KadyecTBo TemaTu4eckoro nomcka B 3KCnepuMeHTax

BnunsHue moganbHOCTE Ha Ka4ecTBO MOMCKaA

Bce perynsipusaTopbl U1 MOAanbHOCTH, 3 YPOBHS, ONTUMAaNbHOE ‘T’
MopanbHoCTU: Words, Bigrams, Authors, Comments, Tags, Hubs, Categories

Habrahabr TechCrunch

acecc W Com WB WBTH All |acecc W C WB WBC Al

Pr@5 [0.821 0.621 0.558 0.673 0.871 0.872|0.822 0.718 0.569 0.795 0.891 0.893
Pr@10(0.869 0.645 0.567 0.712 0.911 0.915|0.851 0.729 0.592 0.807 0.919 0.922
Pr@15(0.875 0.631 0.532 0.693 0.894 0.895|0.835 0.737 0.603 0.803 0.920 0.921
Pr@20(0.863 0.628 0.531 0.688 0.877 0.877|0.813 0.729 0.594 0.792 0.883 0.885
R@5 [0.780 0.725 0.645 0.797 0.888 0.889|0.762 0.754 0.659 0.775 0.874 0.877
R@10 (0.817 0.748 0.652 0.812 0.921 0.922|0.792 0.778 0.671 0.808 0.908 0.908
R@15 (0.850 0.782 0.679 0.842 0.941 0.942|0.835 0.783 0.679 0.825 0.927 0.927
R©20 [0.873 0.789 0.672 0.852 0.960 0.961|0.867 0.785 0.711 0.837 0.949 0.949

@ Jly4ylle UCnosb30BaTb BCE MOAAJILHOCTM
@ BurpamMmbl U KaTeropuu BbIUFPLIBAIOT Yy aCECCOPOB
@ aBTOpPbl 1 KOMMEHTATOPbl HAMMEHEE BaXKHb!
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DTHO-peneBaHTHble TeMbl B COLManbHbIX Meana
NHTepnpetupyemocts Tem
MprMepbl TemaTnHeckoro aHanM3a TEKCTOBbLIX KONEKLMA KadyecTBo TemaTu4eckoro nomcka B 3KCnepuMeHTax

BnusHue perynsipusaTtopoB Ha Ka4eCTBO MOMCKa

Bce perynsipnsatopsl n mogansHocTu, 3 ypoBHs, onTumansHoe | T |
Perynspu3satopbl: Decorrelation, @-sparsing, ®-smoothing, Hierarchy

Habrahabr TechCrunch
HeT D DO DO®d DOPH| Her D DO DO DOOH
Pr@5 [0.628 0.772 0.771 0.865 0.872 |0.652 0.777 0.779 0.879 0.893
Pr@10{0.653 0.781 0.812 0.883 0.915 |0.679 0.788 0.819 0.895 0.922
Pr@15|0.642 0.785 0.792 0.891 0.895 |0.669 0.791 0.798 0.901 0.921
Pr@20(0.643 0.771 0.783 0.875 0.877 [0.673 0.775 0.792 0.892 0.885
R@5 |0.692 0.820 0.805 0.875 0.889 |0.673 0.825 0.812 0.869 0.877
R@10 [0.714 0.831 0.834 0.905 0.922 {0.685 0.856 0.845 0.881 0.908
R@15 [0.725 0.847 0.867 0.921 0.942 |0.712 0.877 0.869 0.912 0.927
R©20 |0.735 0.873 0.891 0.943 0.961 {0.723 0.892 0.895 0.934 0.949

@ Jlyyile ncnonb3oBaTh BCE perynspusaTopbl

@ Mogenn co cnaboii perynsipusauneii (PLSA, LDA) cnabebi
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DTHO-peneBaHTHble TeMbl B COLManbHbIX Meana
NHTepnpetupyemocts Tem
MprMepbl TemaTnHeckoro aHanM3a TEKCTOBbLIX KONEKLMA KadyecTBo TemaTu4eckoro nomcka B 3KCnepuMeHTax

BnausHue cyHkumn 611M30CcTN Ha KA4eCcTBO NOMCKa

Bce perynsipnsatopsl n mogansHocTu, 3 ypoBHs, onTumansHoe | T |
DyHkyUN 6au3ocTu: Euclidean, Cosine, Manhattan, Hellinger, KL-div

Habrahabr TechCrunch
Eu cos Ma He KL Eu cos Ma He KL
Pr@5 |0.652 0.872 0.772 0.725 0.741|0.647 0.893 0.752 0.742 0.735
Pr@10|0.693 0.915 0.798 0.749 0.772|0.658 0.922 0.794 0.758 0.751
Pr@15|0.695 0.895 0.803 0.737 0.751|0.672 0.921 0.801 0.745 0.742
Pr@20|0.671 0.877 0.789 0.731 0.738|0.652 0.885 0.793 0.739 0.738
RO@5 |0.693 0.889 0.721 0.742 0.833|0.688 0.877 0.708 0.733 0.858
R@10 |0.715 0.922 0.732 0.775 0.868|0.692 0.908 0.715 0.753 0.872
R@15 |0.732 0.942 0.739 0.791 0.892|0.724 0.927 0.719 0.785 0.895
R@20 |0.741 0.961 0.721 0.812 0.902|0.732 0.949 0.711 0.808 0.901

@ KOCUHyCHasi (pyHKUUsI DAM30CTM YBEPEHHO NAUpyeT
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DTHO-peneBaHTHble TeMbl B COLManbHbIX Meana
NHTepnpetupyemocts Tem
MprMepbl TemaTnHeckoro aHanM3a TEKCTOBbLIX KONEKLMA KadyecTBo TemaTu4eckoro nomcka B 3KCnepuMeHTax

BbIBO,D,bI Nno pe3yabTaTaM 3KCNepumMeHTOB

N ACECCOPCKVIe AaHHbI€ OTHOCATCA HE€ K TéMaM, a K KONNeKUuunun;
NO3TOMY C NX NOMOLLBbHO MOXHO OLUEHNBATb HOBbIE MOAENN

@ Hebonblumx aceccopcknx faHHbIX XBaTaeT Asl OLEHMBAHUS
TEMaTNYECKUX Mogeneii, kKotopble obydatotcs b6e3 yuntens

] PerynﬂpmaaTopbl, yaydularowne NHTEpNnpeTupyeMoCTb Moaenu,
MOBBLILLAKOT TAKXXE N Ka4Y€CTBO MNOUCKa

o lepapxusi ynyywaer ka4ecTBo nomcka (B OCHOBHOM TOYHOCTb)
Bnarogaps cy>xeHuto obnactu nomcka

o [lopbop TpaekTopumn perynspusauun u onTUMU3aLns
K03hhMLNEHTOB PErynspu3aLm BAUSIET HA Ka4eCTBO NMOUCKa

@ [lpn TwaTenbHoOW oNTUMMU3aALMMN TEMATUYHECKUIA MOUCK
MPEBOCXOAMT KaK aCeCCOPOB, TaK M KOHKYPUPYHOLLME MOLENN
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DTHO-peneBaHTHble TeMbl B COLManbHbIX Meana
NHTepnpetupyemocts Tem
MprMepbl TemaTnHeckoro aHanM3a TEKCTOBbLIX KONEKLMA KadyecTBo TemaTu4eckoro nomcka B 3KCnepuMeHTax

MouckoBo-pekomeHgaTensHasa cuctema arXiv.AITHEA.com

Mons3oBaTens cobmpaer TemaTnyeckne noabopKM JOKYMEHTOB

& C @ https//andivaithea.com * T H &0

Topic Modeling for Opinion Mining =

PAPERS RECOMMENDED

Comparative Opinion Mining: A Review

RO

The survey of sentiment and opinion mining for behavior analysis of social media

L
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