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PasBepnou4Hblli nHcopMaLyMoHHbI nonck KoHuenuuns paseeno4Horo nomcka
Perynsipusatopsl, MmogansHocTu, nepapxuu

KoHuenuuns «macTtepckoii sHaHUA»
TemaTn4eckoe MmogenupoBaHne gns pasBeo4HOro nomcka

KoHuenuus passegouHoro noucka (exploratory search)

DKCNepUMeHTbI € TEMAaTUYECKM MOVNCKOM

@ NoJ/Ib30BaTe/lb MOXKET He 3HaTb KJIFOYEBbIX TEPMUHOB
@ 3anpocoM MOXET BbITb TEKCT NPOU3BOLHON ANNHbI

@ nHcopMaunoHHas NoTpebHOCTb — CucTeEMaTN3aumnst 3HaHWiA
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HaBMraums B CeTH, camoobpa3soraHue, nccnefoBaHume,
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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PazBepnou4HbIli nHOpMaLMOHHbIT nonck KoHuenuuns paseeno4Horo nomcka
nsapusaTtopbl, Moganb n, n mn KoHuenuyua «macTepckoin 3HaHMA»
PMMEHTBI C TemaTuh® OMNCKO TemaTn4eckoe MmogenupoBaHne gns pasBeo4HOro nomcka

Ot utepayuii «query-browse-refine» k passego4HOMy NOUCKY

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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PasBepnou4Hblli nHcopMaLyMoHHbI nonck KoHuenuuns paseeno4Horo nomcka
Perynsipusatopsl, MmogansHocTu, nepapxuu KoHuenuyua «macTepckoin 3HaHMA»
DKCNEePUMEHTBI C TEMATNHECKMM MONCKOM TemaTn4eckoe MmogenupoBaHne gns pasBeo4HOro nomcka

OnpegeneHus n mogenn passefo4HOro noucka

Onpepenenne passegodyHoro nomcka 4epes 11 ero cBoOiiCTB:

© 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 JNLIb MOTUBALAN,

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

HeT KOHKPETHOI, TOYHO ONpeneNéHHON Len Noncka

eCTb NWb OBLLNIA MHTEpPeC 1 3BONIOLMOHMPYIOLLME NOALENN

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



PasBepnou4Hblli nHcopMaLyMoHHbI nonck KoHuenuuns paseeno4Horo nomcka
Perynsipusatopsl, MmogansHocTu, nepapxuu KoHuenuyua «macTepckoin 3HaHMA»
DKCNEePUMEHTBI C TEMATNHECKMM MONCKOM TemaTn4eckoe MmogenupoBaHne gns pasBeo4HOro nomcka

OnpegeneHus n mogenn passefo4HOro noucka

CeolicTBa HeonpegenéHHOCTH 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'IIO6OM ware uennm n Ctpaternm noucka Moryt MsmMmeHmMTbCA

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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PasBepnou4Hblli nHcopMaLyMoHHbI nonck KoHuenuuns paseeno4Horo nomcka
Perynsipusatopsl, MmogansHocTu, nepapxuu KoHuenuyua «macTepckoin 3HaHMA»
DKCNEePUMEHTBI C TEMATNHECKMM MONCKOM TemaTn4eckoe MmogenupoBaHne gns pasBeo4HOro nomcka

OnpegeneHus n mogenn passefo4HOro noucka

CeolicTBa pa3BeTBAEHHOCTM NPOLIECCA PA3BELOYHOr0 NOMCKa

© Multifaceted search
npyu NOMCKe UCMONb3YIOTCA pa3nuyHble punstpbl (aceTst),
HanpumMep, Mo aBTOpPaM, TEMATUKE, CBEXECTU, CIOXKHOCTU

@ Several one-off pinpoint searches
MHOIFOKpaTHbIE TOYE€YHblIE OAHOPA30Bbl€ OTBETBJIEHNA NOUCKa,
HanpuMmep, 4TObbl YTOYHUTL NOHSATUE, NEPBOUCTOYHUK, W T.M.

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

npouecc NoOnCKa HMKOr4a Ha 3aKaH4YMBAETCA
NONb30BaTE/Ib MOXET BEPHYTLCA NOCNE A0NTOro nepepbiBa

E.Palagi et al. A Survey of Definitions and Models of Exploratory Search. 2017.
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PasBepnou4Hblli nHcopMaLyMoHHbI nonck KoHuenuus passeno4Horo nomcka
Perynsipusatopsl, MmogansHocTu, nepapxuu KoHuenuyma «macTepckoil 3HaHMA»
DKCNEePUMEHTBI C TEMATNHECKMM MONCKOM TemaTnyeckoe mogenupoBaHmne gns passBeo4HOro nomcka

KoHuenuns «mactepckoi 3HaHUA»

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
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PazBepnou4HbIli nHOpMaLMOHHbIT nonck KoHuenuus passeno4Horo nomcka
Perynsipusatopsl, MmogansHocTu, nepapxuu KoHuenuyma «macTepckoil 3HaHMA»
DKCNEePUMEHTBI C TEMATNHECKMM MONCKOM TemaTnyeckoe mogenupoBaHmne gns passBeo4HOro nomcka

Ot noucka undopmauun Kk « Mactepckoii 3HaHUIA»

OObIYHbI NouCK:

Google
Yandex eai=e

MacTtepckas 3HaHUIi — UHCTPYMeHTapuii AN aBTOMaTN3aumu
nocnenyrownx 3Tanoe paboTel ¢ NpodheCcCMoHanbHLIMU 3HAHUAMU:

@ «Haweén u 3abbiy

@ vy — 4TobbI HakanaMBaThb

@ Hakananeato — 4Tobbl aHaNM3MpPOBaTh
@ aHann3upyto — 4TobblI NOHUMATH
°

NOHUMAO — YTODbI nepenaeaTthb

OTu 3a4a4m CBA3AHbI C aBTOMATUHECKUM aHaN30M TEKCTOB
(MpumeHeHne 3HaHWIA OCTAéTCs 3a npefenaMm CUCTeMbI).
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PazBepnou4HbIli nHOpMaLMOHHbIT nonck KoHuenuus passeno4Horo nomcka
Perynsipusatopsl, MmogansHocTu, nepapxuu KoHuenuyma «macTepckoil 3HaHMA»
DKCNEePUMEHTBI C TEMATNHECKMM MONCKOM TemaTnyeckoe mogenupoBaHmne gns passBeo4HOro nomcka

KoHuenuunsa cepeuca TemaTU4eckoro passeo04Horo noucka

lMonbopka — AOArOCPOYHbLI NONUCKOBLIN NHTEPEC NONb30BaTENS

MouckoBo-pekomeHaaTenbHble OyHKLNN:
@ MOUCK TemMaTu4ecku BAU3KUx JOKYMEHTOB no noabopke
@ MOHUTOPUHI HOBbIX AOKYMEHTOB ANs NOAbOpKY

Ananutunyeckue dyHkumnn:
@ peKOMEeH[aLusi NopsifiKa YTEHUS BHYTpU nonbopku
@ aBTOMaTu3auus pedepnpoBaHus Nonbopkm
@ KnacTepusauusa TeMm, ugeii, MHeHuii Bo Bceli nogbopke

@ BbIJENIEHNE KITKOYEBbLIX NOHATUN, haKTOB, NAEA N3 JOKYMEHTa

KommyHukaTusHsle pyHKuuu:
@ COBMECTHOE COCTaBfeHME U UCNONb30BaHME NMoAOOPOK

@ NHTepaKTUBHAsA BU3yanusauus u mHdorpaduka no nogbopke
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PazBepnou4HbIli nHOpMaLMOHHbIT nonck KoHuenuus passeno4Horo nomcka

Perynsipusatopsl, MmogansHocTu, nepapxuu KoHuenuyma «macTepckoil 3HaHMA»

DKCNEePUMEHTBI C TEMATNHECKMM MONCKOM TemaTu4eckoe mogenmposaHme gns pasBefoHHOro NoMcKa

MouckoBo-pekomMeHgaTenbHasa cuctema arXiv-search.mipt.ru

TemaTuueckas nogbopka nonb3oBaTens:
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Towards Feature Engineering at Scale for Data from Massive Open Online Courses
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Paspabotka komnaruu AITHEA (Digital Decisions, http://ddecisions.ai)
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PazBepnou4HbIli nHOpMaLMOHHbIT nonck KoHuenuus passeno4Horo nomcka

KoHuenuyma «macTepckoil 3HaHMA»

Perynsipusatopsl, MmogansHocTu, nepapxuu
DKCNEePUMEHTBI C TEMATNHECKMM MONCKOM

TemaTu4eckoe mogenmposaHme gns pasBefoHHOro NoMcKa

MouckoBo-pekomMeHgaTenbHasa cuctema arXiv-search.mipt.ru

Cnucok craTeil, pekomeHayeMbix ans pobasneHus B nonbopky:

hitps:/fandvaithea.com,

* T H &0

COLLECTIONS

Ll

MOOC (massive open online course)

PAPERS RECOMMENDED

A Survey of Natural Language Generation Techniques with a Focus on Dialogue Systems - Past, Present and Future Directions

One of the hardest problems in the area of|

eaching machine

number of research art

ully extract indi

Hae

Paspabotka komnaruu AITHEA (Digital Decisions, http://ddecisions.ai)



PazBepnou4HbIli nHOpMaLMOHHbIT nonck KoHuenuus passeno4Horo nomcka
Perynsipusatopsl, MmogansHocTu, nepapxuu KoHuenuyma «macTepckoil 3HaHMA»
TemaTnyeckoe mogenupoBaHmne gns passBeo4HOro nomcka

DKCNepUMeHTbI € TEMAaTUYECKM MOVNCKOM

MouckoBo-pekomMeHgaTenbHasa cuctema arXiv-search.mipt.ru

[obaeneHne cTaTbn U3 cnucka pekomeHaaunii B nogbopky:

* T H @O0
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coLLECTIONS
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Paspabotka komnaruu AITHEA (Digital Decisions, http://ddecisions.ai)
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PazBepnou4HbIli nHOpMaLMOHHbIT nonck KoHuenuus passeno4Horo nomcka

Perynsipusatopsl, MmogansHocTu, nepapxuu KoHuenuyua «macTepckoil 3HaHMA»

DKCNEePUMEHTBI C TEMATNHECKMM MONCKOM TemaTu4eckoe MogenmpoBaHme gns pasBefoHHOro NoMcKa

TemaTtnueckas mogens A9 pa3BeAo4HOro NOUCKa A0J1XKHA ObIThb...

6660000000060

MHTepnpeTtupyemas: obbsCHeHNE CMBICNA KaXKO0i Tembl
Vepapxuyeckas: pasgeneHune Tem Ha NOATEMbI
OuHamudeckas: pa3eutune Kakaoli TeMbl BO BPEMEHN
MynbTumoganbHas: cnoea + aBTOpbl, KATEropuu, CBA3M, TErN,...
MynbTurpammHas: ciosa + TEPMUHbI-CIOBOCOYETAHUS
MynbTua3bl4HaA: AN KPOCC- 1 MHOTO-S13bIKOBOrO MOMCKa
CermMeHTMpylOLLAA AOKYMEHT Ha TemMaTnyeckue Haokn
O6yuaemas no oueHkam aceccopoB U JsioramM noJib3oBaTesieii
Onpegenstowas 4uca0 TeM aBTOMaTUYeCKN
Co3parouwas n uMmeHyoLas HOBbIE TeMbl aBTOMAaTUYECKM
OnnaiiHoBas: 0bpaboTka KONAEKLUN 33 OAUH MPOXOS,

MapannensHas, pacnpegenédHas ana boabLIUX KOANEKL Wi
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B OUHBIV 1 pMaLOHHbIV NOMCK PaspexxusaHue, crnakxueaHue, fekoppennposaHune
Perynsipusatopsl, MoganbHocTu, nepapxuu

MopgansHocTn
DKCMNepMMeHTbI € TeMaTUHeCKM MNOMCKOM Nepapxuyeckne TemaTn4eckne mMogenu

HanomuxaHus. 3ap,aqa TemMaTn4eckoro moaenmposaHunsa

[ano: konnekuns TeKCToBbIX AOKyMeHToB, p(w|d) = I

BeposiTHocTHast TemaTuyeckast Moaesb:
p(wld) =Y p(w|t)p(tld) = Y duebia
teT teT
Haiitu: napametpel mogenn ¢ =p(w|t), 0:g=p(t|d)

J70 3afa4a CTOXaCTUHYECKOro MaTpMU4YHOro pPasioKEHUA:

d D T

p(wl|d)

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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ou4HbIli MHOPMaLMOHHBIT nonck PaspexxusaHue, crnakxueaHue, fekoppennposaHune

Perynsipusatopsl, MoganbHocTu, nepapxuu MopanbHocTn
DKCNEPUMEHTBI C TEMATNHECKUM MONCKOM Nepapxuyeckne Tematnyeckne mopenn

HanomuHaHua. ARTM — agautuBHasa perynspusauus

Makcumusauus log npasgonogobus ¢ perynsipusatopom R:
D nawin D Guihia + R(®.0) — max
d,w t
EM-anroputm: meTog npocToii ntepaunn gjsi CUCTEMbI YPaBHEHMIA

E-war:  ( praw = p(t]d, w) = nto€r7r_n (¢Wt9td)

. _ OR —
M-war: ) ¢uwt = UVOGVVFTJ(”wt —+ ¢wt—3¢wt>, Mwt = D NdwPtdw

deD
Org = + 0 2E =
td = Norm( nig +Otazg- |, Ned = D NdwPrdw
teT i wed
_ max{x,0}
rae norm(x;) = S max(x.0] — OMEPaLVs HOPMMPOBAHNA BEKTOPa.
el seT ’

Boporyos K. B. AppuTusHas perynsipusauusi TEMaTUHECKNX MOZENei
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PasBepnouHbili nHdbopmaLnoHHbIl nonck PaspexxusaHue, crnakxueaHue, fekoppennposaHune
Perynsipusatopsl, MoganbHocTu, nepapxuu MopanbHocTn
DKCNEPUMEHTBI C TEMATNHECKUM MONCKOM Nepapxuyeckne Tematnyeckne mopenn

Hanomunanuna. QueepreHuua Kynsbaka—/Jleiibnepa n eé cBoiicTBa

DyHkuns paccrosHus mexay pacnpegenennsamn P = (p;); n Q = (qi);:
KL(P(Q) = KLi(pillq)) Zp: ln

1. KL(P||Q)>0; KL(P|Q)=0 < P=Q;

2. Munumuzsayms KL aksuBaneHTHa makcummsauun npasgonogobus:

n
P | iIngi .
KL(P||Q(« Zp, n : —>m|n = z;p, nq,(a)—>mj\x
i—
3. Ecnu KL(P||Q) < KL(Q||P), To P cunbhee snoxeHo 8 Q, 4em Q B P:
0.04 0,020 0,020
; P ] P Q
0.03 0.015 ] 0.015 ]
0.02 Q 0.010 0.010
0.01 0.005 0.005
0 0: 0:
0 50 100 150 200 0 50 100 150 200 0 50 100 150 200
KL(P||Q) = 0.44 KL(P||Q) = 0.44 KL(P||Q) = 2.97
KL(Q||P) = 2.97 KL(Q||P) = 0.44 KL(Q||P) = 2.97
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PazBepnouHbili nHdbOpMaLMOHHbIT nonck PaspexkxusaHue, crnakueaHuve, fekoppennposaHune
Perynsipusatopsl, MoganbHocTu, nepapxuu MopanbHocTn
DKCNEPUMEHTBI C TEMATNHECKUM MONCKOM Nepapxuyeckne Tematnyeckne mopenn

PerynspusaTtop crna>xusaHus

MmnoTe3a crnaxkeHHOCTN:
pacrnpegeneHnst ¢, 6AN3KN K 3agaHHOMY pacnpefeneHuto S, ;
pacnpeaeneHus ;g BAN3KN K 3aaHHOMY PaCnpeneneHnio (s.

Z KL(Bw [l pwe) — mqin; Z KL(at||0rq) — m@in.
teT deD
Makcumusnpyem cymmy perynsipusaTopos:
R(®,0) = 502 Z Bw In Owe + ag Z Zatlnﬂtd — max.
teT weW deD teT

MoacTasnsiem, nonyyaem cdopmynsl M-wara, noxoxue Ha LDA:

Gwt = norm(nu: + Bofw); 0:q = norm(neg + cpore).
weW teT

Blei D., Ng A., Jordan M. Latent Dirichlet Allocation. JMLR, 2003.
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PazBepnouHbili nHdbOpMaLMOHHbIT nonck PaspexkxusaHue, crnakueaHuve, fekoppennposaHune
Perynsipusatopsl, MoganbHocTu, nepapxuu MopanbHocTn
DKCNEPUMEHTBI C TEMATNHECKUM MONCKOM Nepapxuyeckne Tematnyeckne mopenn

PerynsipusaTtop pa3pexuBaHus

MMnoTesa pa3spexeHHOCTU: cpean @y, Oiy MHOTO Hynel;
pacnpefeneHnsi ¢, 4anekn OT 3ajaHHoro pacnpegenenns SBy,;
pacnpeaeneHus ;g faneknm oT 3afaHHOrO PacnpeaeneHns .

KL ; .
Z (Bwllpwe) = max; Z KL(at||0rq) — max
teT deD
Makcumunsnpyem cymmMy peryasipusaTopos:
R(®,0)=—50>_ > Bulndue — o Y Y arlnbeg — max.
teT weW deD teT

Monyuaem «aHtu-LDA>» (B LDA BCe ag, at, 8o, Bt NONOXKMTENbHBI):

Pwt = ggvrp(nwt — BoBw), b= nt%rp(ntd — apay).

Varadarajan J., Emonet R., Odobez J.-M. A sparsity constraint for topic
models — application to temporal activity mining. NIPS-2010.
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PMaLVOHHbIV NONCK PaspexkxusaHue, crnakueaHuve, fekoppennposaHune
Perynsipusatopsl, MoganbHocTu, nepapxuu MopanbHocTn
DKCNEPUMEHTBI C TEMATNHECKUM MONCKOM Nepapxuyeckne Tematnyeckne mopenn

O6beguHeHne Craa>kKMBaHUA U pa3peXxxuBaHus

Obwynii BuA perynsapnsaTopoB CrIaXkWBaHUS U Pa3peXKMBaHUS:

R(®,0)=50> > Burldue+ oY Y oglnbeg — max,

teT weW deD teT
roe Bo > 0, ag > 0 — koacpbdpmumeHTsl perynspusaunm,
Bwt, Qltg — NapaMeETPbI, 33aBaEMbIE NOJb30BaTENEM:
@ Byt >0, ayg >0 — crnaxusanmne
@ Ot <0, azg <0 — paspexusaHue

Bo3MOXHbIE NPUMEHEHUS CFAAXKNBAHNS 1 Pa3PEXKNBAHNSA:
@ 3agaTb POHOBbIE TEMbI C 0DLLEl NEKCMKON SA3bIKa
@ 33/aThb LWYMOBYIO TEMY AJiSl HETEMATUYHbLIX TEPMOB
@ 334aTb NCEBAO-AOKYMEHT C K/IOHYEBLIMUM TEPMAMU TEMbI

@ CKOPpEeKTMPOBaTb COCTaB TEPMOB U JOKYMEHTOB TEMBI
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PMaLVOHHbIV NONCK PaspexkxusaHue, crnakueaHuve, fekoppennposaHune
Perynsipusatopsl, MoganbHocTu, nepapxuu MopanbHocTn
DKCNEPUMEHTBI C TEMATNHECKUM MONCKOM Nepapxuyeckne Tematnyeckne mopenn

YactuuHoe obyuyenue (semi-supervised learning)

Obwynii BuA perynsapnsaTopoB CrIaXkWBaHUS U Pa3peXKMBaHUS:
R(®,0) =50 > Burldue+ o Y Y oglnbeg — max,
teT weW deDteT

Mpea: B NOCTPOEHHO MOAENN MOXHO CKOPPEKTUPOBATb TEMBI,
80baBnAs 1 ygansis B HAX TEPMbI N LOKYMEHTbI.

PaspexnBaHue no «4€pHbIM CMCKaM»:

0 Bt = *|V}/t‘ [W € Wt} — TepmoB u3 W; He ponxHo bbiTb B t
0 Qg = _Tld| [t € Td] — Tem u3 T4 He JOKHO DbITh B d

CrnaxunsaHue no «benbiM cnnckamy ;

@ Byt = ‘V}/t| [W S Wt] — Tepmbl n3 Wy nonxHbl bbiTh B t

@ (g = ﬁ [t € Td] — Tembl U3 T4 BONXKHbLI bbITh B d
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B OUHBIV 1 PMaLVOHHbIV NONCK PaspexkxusaHue, crnakueaHuve, fekoppennposaHune
Perynsipusatopsl, MoganbHocTu, nepapxuu MopanbHocTn
DKCNEPUMEHTBI C TEMATNHECKUM MONCKOM Nepapxuyeckne Tematnyeckne mopenn

Mpobnema In0 B gueepreHunu Kynnbaka—JSleiibnepa

MNouemy B perynsipusaTtope crna>Kv|BaHv|9|/pa3pe>KV|Bava
R(®) =50 _ > Bulneue — max
teS weW

He BO3HMKaeT npobnem ¢ In oy npu ¢y — 07

MNognpaBum perynsipusaTop, Npy CKOJib YFOGHO MaJIOM E:
R(®) = ﬁoz Z Bw In(dwe + €) — max.
teS weW

Mopctasue B8 bopmyny M-wara, noayuum gnsa scex t € S:

due = norm (nwt + BoBw ¢fﬁg>-
Ecnmn ¢, = 0, To paspexunBaHus He ByAeT, HO OHO U HE HYXXHO.
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} PaspexkxusaHue, crnakueaHuve, fekoppennposaHune
Perynsipusatopsl, MoganbHocTu, nepapxuu MopanbHocTn
DKCMepMMeHTbl C TEMaTUYECKMM MOMNCKO} Nepapxuyeckne Tematnyeckne mopenn

PaspgeneHue tem Ha npegmMmeTtHbie n POHOBbLIE

lMpegmeTHbie Tembl S copepxaT TepMUHbl NpeaMeTHol obnacTu,
p(w|t), p(t|d), t € S — pa3pexeHHble, CyLIECTBEHHO Pa3N4HbIE

@PoHosbie Tembl B conepxaT cnosa obuieil nekcuku,
p(wlt), p(t|d), t € B — cywweCTBEHHO OTNNYHbIE OT HyNs

q)WXT e7'><D
AN B W
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ou4HbIli MHOPMaLMOHHBIT nonck PaspexxuBaHue, crna>kueaHue, fekoppenvpoBaHue

Perynsipusatopsl, MoganbHocTu, nepapxuu MopanbHocTn
DKCNEPUMEHTBI C TEMATNHECKUM MONCKOM Nepapxuyeckne Tematnyeckne mopenn

PerynspusaTtop gekoppenupoBaHusi TeMm

U'eJ'Ib: COenaTb TeéMbl KaK MOXXHO bonee pa3nnyHbiMnA,

BbIAENNTb ANS KaXKAON TeMbl JIeKCUHeckoe 54po — Habop TepMos,

OT/INYAIOLNA €€ OT JPpYyrux Tem.
MuHuMn3upyem KoBapuaLuu Mexgy BekTop-cTonbuamu ¢;:

R((D) = 7% Z Z Z ¢Wt¢ws — max.

teT se T\t weW

MogcTasnsem, nony4aem ewé OANH BapuUaHT Pa3peXKnBaHnsa —
NOCTENEHHOE KOHTPAaCTMpOBaHMe CTPOK MaTpuubl O
(Manble BEPOSITHOCTN Py B CTPOKE CTAHOBATCS €LLE MEHbLUE):

Gwe = norm (nwr —Thwt Y ¢Ws>-

seT\t

Tan'Y., Ou Z. Topic-weak-correlated latent Dirichlet allocation. 2010.
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Perynsipusatopsl, MoganbHocTu, nepapxuu

PaspexxuBaHue, crnaxkmsaHuve, fekoppennposaHue
MopgansHocTu
Nepapxuyeckne TemaTn4eckne mMogenu

HanomuHaHune. MyﬂbTVIMOp,aﬂbHaﬂ TemMmaTn4yeckasda mopaesb

Tema MOXeT NOPOXAATb TEPMbI PAa3ANYHBIX MOLANbHOCTENN:
p(cnoeo|t), p(n-rpammalt), p(cnoso-us-ssvika|t), p(asTop|t),
p(epems|t), p(ccoinkalt), p(nonb3osaTens|t), p(bautep|t),. ..
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PaseepouHblii nHdoOpMaLMOHHBIT Nouck PaspexxusaHue, crnakxueaHue, fekoppennposaHune

Perynsipusatopsl, MoganbHocTu, nepapxuu MopanbHocTn
DKCNEPUMEHTBI C TEMATNHECKUM MONCKOM Nepapxuyeckne Tematnyeckne mopenn

HanomuHanne. MynbTumogansHas ARTM

W™ — cnoBapb TepMoB m-ii MopanbHocTu, m € M
Makcumusauyusi cymmsl log-npasgononobuii ¢ perynspusauueii:

ST >0 D taw Y buebeg + R(®,0) — max

meM deD weWwm teT

EM-anroputm: mMeTtog npocToii utepauumu gasi CUCTEMbI YPaBHEH M

E- : = norm 0
war Ptdw oL (¢wt td)

OR
M-wwar: = norm ( § T n A —)
wt wewm\ = m(w) Ndw Ptdw ¢Wt6¢wt
0 + 0 IR
td = norm( > Tm(w) Ndw Ptdw td 99
teT \,cd il

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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PazBepnou4Hblli nHdbopMaLoHHbIT Nounck PaspexxusaHue, crnakxueaHue, fekoppennposaHune

Perynsipusatopsl, MoganbHocTu, nepapxuu MopanbHocTn
DKCNEPUMEHTBI C TEMATNHECKUM MONCKOM Nepapxuyeckne Tematnyeckne mopenn

Mpumep apeBoBUAHO TEMATUYECKOW nepapxuu

Learning in probgb c g?phical models
! ]

Relnfor&@/learnlng \
Super’l‘l&rning \
.. ) Machine Ieal@#lgorithms
\

Dynamic programmmg f@ 3«“’ decision processes
®c0

Georgeta Bordea. Domain adaptive extraction of topical hierarchies for
Expertise Mining. 2013.
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PaspexxusaHue, crnakxueaHue, fekoppennposaHune

Perynsipusatopsl, MoganbHocTu, nepapxuu MopanbHocTn
DKCMepMMeHTbl C TEMaTUYECKMM MOMNCKO} Nepapxuyeckne Tematnyeckne mopenn

Mpumep TemaTnyeckon nepapxuu

TekcTbl Hay4HO-NPOCBETUTENLCKOrO pecypca Postnauka.ru:
2976 pokymeHnToB, 43196 cnos, 1799 Taros

m;;;: B
" Wweiipon
mw::mm ncuxonoruA,
WHTEpHET U
ool cun) dmnomrun dusuca, Kommu A NCUXonoruAa,
Gvororus | aHTpononorA | ncuxonoruA VHTEpHET n
e 2
ol B Mgcopv:‘ln i KOrHUTUBHaA
McTo';,Mn ncuxonoruaA
poccun
COUMONOTMA, 2 |
cmrzp;‘nﬂ :m obuwecTso, ‘ weTopuA,
v wkona | wxproTvanctso

A

‘4

Chirkova N.A., Vorontsov K.V. Additive regularization for hierarchical
multimodal topic modeling. JMLDA, 2016.

Belyy A.V., Seleznova M.S., Sholokhov A.K., Vorontsov K.V. Quality Evaluation
and Improvement for Hierarchical Topic Modeling. Dialogue 2018.
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PazBepnouHbili nHdbOpMaLMOHHbIT nonck PaspexxusaHue, crnakxueaHue, fekoppennposaHune

Perynsipusatopsl, MoganbHocTu, nepapxuu MopanbHocTn
DKCNEPUMEHTBI C TEMATNHECKUM MONCKOM Nepapxuyeckne Tematnyeckne mopenn

Vepapxnyeckne rematnyeckue mogenu

@ CTpyKTypa mepapxuu: AepeBo / MHOrofosbHbIA rpad
@ HanpaBsieHue: CHU3y BBepx / CBepxy BHU3 / OGHOBPEMEHHO

@ HapalyMBaHue: noBepLInHHOE / nocoliHoe

OTKkpbIThie NpobnemMb!:

@ “Despite recent activity in the field of HPTMs, determining the

hierarchical model that best fits a given data set, in terms of
the structure and size of the learned hierarchy, still remains
a challenging task and an open issue.”

@ “The evaluation of hierarchical PTMs is also an open issue.”

Zavitsanos E., Paliouras G., Vouros G. A. Non-Parametric Estimation of Topic
Hierarchies from Texts with Hierarchical Dirichlet Processes. 2011.
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PMaLVOHHbIV NONCK PaspexxusaHue, crnakxueaHue, fekoppennposaHune
Perynsipusatopsl, MoganbHocTu, nepapxuu MopanbHocTn
DKCNEPUMEHTBI C TEMATNHECKUM MONCKOM Nepapxuyeckne Tematnyeckne mopenn

Perynspusatop ¢: pogurtenbckme TeMbl KakK NCeBAO-A0KYMEHThI

Lar 1. Crpoum mogensb ¢ HeBOAbLIMM YUCAOM TEM.

LLar k. MycTs mogenb ¢ MHOXECTBOM TeM T y>Ke NOCTpOeHa.
Crtpoum mHoxecTBO fodepHux tem S (subtopics), |S| > [T].

PO,D,VITEﬂbCKVIe TEMbI I'IpI/I6J1I/I)KaIOTC$| CMECAMN O0HEPHUX TEM!

> neKLw (p(wlt) || 3 p(wls)e(sle)) — i,

teT ses

rae W = ({st)sx 7 — matpuya cesize, st = p(s|t).
PoguTensbckas ®P ~ dW, otcroga perynsipusatop maTtpuupsl P:
R(®, V) = TZ Z Nt IanﬁWﬂZst — max.
teT weW s€S

POAVITeJ'IbCKVIe Tembl t — K OOKYMEHTbI» C HaCTOTaMWN TEPMOB Ny ;.
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PazBepnouHbili nHdbOpMaLMOHHbIT nonck PaspexxusaHue, crnakxueaHue, fekoppennposaHune

Perynsipusatopsl, MoganbHocTu, nepapxuu MopanbHocTn
DKCNEPUMEHTBI C TEMATNHECKUM MONCKOM Nepapxuyeckne Tematnyeckne mopenn

Perynsapusatop ©: pogutenbckue TeMbl Kak MOAA/IbHOCTb

Lar 1. Crpoum mogensb ¢ HeBOAbLIMM YUCAOM TEM.

LLlar k. MycTe Mogenb ¢ MHOXXECTBOM TeM T y>xe NOCTpOeHa.
Crtpoum mHoxecTBO foqepHux tem S (subtopics), |S| > [ T].

PO,D,VITEﬂbCKVIe TEMbI I'IpI/I6J1I/I)KaIOTC$| CMECAMN O0HEPHUX TEM!

3 ng KLt(p(t|d)

deD seS

5> p(t[s)p(sld)) — min.

rae W = (tbis) Txs — MaTpnua ceaseid, rs = p(tls).
Pogutensckas ©F =~ WO, otctoga perynapusatop maTtpuusl O:

R(@,W):TZZntdlnzwtsesd — max.

deDteT seS

POJJ.I/ITeJ'IbCKVIe TeMbl t — MOAAJILHOCTb C YacTOTaMu TEPMOB N¢q.
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MaL|MOHHBIA NOWCK PaspexxusaHue, crnakxueaHue, fekoppennposaHune
Perynsipusatopsl, MoganbHocTu, nepapxuu MopanbHocTn
DKCNEPUMEHTBI C TEMATNHECKUM MONCKOM Nepapxuyeckne Tematnyeckne mopenn

AkcnepumMeHT Ha koanekuun MMPO-UON

CpegHee paccrosivue Xennuurepa p(®P, W) n p(OP, WO) ans
perynapusatopos ® n © npu nepexoge mexay yposHsmu 1 — 2:

Paspexusanne ¢ ¢ 1-ii utepauum Paspexusanne ® ¢ 10-i utepauun

do |

L ——
o

R ES S 44444
0 5 10 15 20 25 30 35 40
iteration

iteration

‘— Purity —e—e p(¢" @¥).3(®) e—e p(67 T0), RE) e (0 .dT), AO) w#—= p(" 06), R(H)

BoeiBog,. Perynapusatop © nnoxo npubnaumxaer OF.

Chirkova N. A., Vorontsov K. V. Additive regularization for hierarchical
multimodal topic modeling. JMLDA, 2016.
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MaL|MOHHBIA NOWCK PaspexxusaHue, crnakxueaHue, fekoppennposaHune
Perynsipusatopsl, MoganbHocTu, nepapxuu MopanbHocTn
DKCNEPUMEHTBI C TEMATNHECKUM MONCKOM Nepapxuyeckne Tematnyeckne mopenn

AkcnepumMeHT Ha koanekuun MMPO-UON

CpegHee paccrosivue Xennuurepa p(®P, W) n p(OP, WO) ans
perynapusatopos ® n © npu nepexoge mexay yposHsimMu 2 — 3:

Paspexusanne ¢ ¢ 1-ii utepauum Paspexusanne ® ¢ 10-i utepauun

0.4

Fedr et e Aok

o 5 10 15 20 25 30 35 40 ) B 10 15 20 25 30 35 40
iteration iteration

‘— Purity —e—e p(¢" @¥).3(®) e—e p(67 T0), RE) e (0 .dT), AO) w#—= p(" 06), R(H)

BoeiBog,. Perynapusatop © nnoxo npubnaumxaer OF.

Chirkova N. A., Vorontsov K. V. Additive regularization for hierarchical
multimodal topic modeling. JMLDA, 2016.
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PMaLVOHHbIV NONCK PaspexxusaHue, crnakxueaHue, fekoppennposaHune
Perynsipusatopsl, MoganbHocTu, nepapxuu MopanbHocTn
DKCNEPUMEHTBI C TEMATNHECKUM MONCKOM Nepapxuyeckne Tematnyeckne mopenn

BriBogbl

@ Perynapusatop ® npubnuxaer dP =~ oV n OF ~ VO
@ Perynapusatop © npubnuxaet Tonsko OF ~ VO
@ CunbHoe paspexusatue 9y € {0,1} paért nepapxuto—gepeso

@ Henb3s ponyckaTs BoipoxaeHnst s = p(t|s) =0

OanbHeiiwve 3agayn:

o Cornacosannasi perynsipuzaums: s p(t) = sp(s)
ns
1 tZ: Nyt In Z ¢ws¢tsn_t + T2 ; Ntg In Z Yislsg — d:T\I?,XG
W s , s

@ llepapxum ¢ Temamu pasnuyHoOi raybuHsI:
— HapalBaHune ypoeHs ans nogmHoxectsa 1/ C T
— KpuUTEpUii HEOAHOPOAHOCTI TEMbI ANA BKAOHeHNs eé B T’
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o4HbIVi MHPOPMaLMOHHbIN Nonck PaspexxusaHue, crnakxueaHue, fekoppennposaHune
Perynsipusatopsl, MoganbHocTu, nepapxuu MopanbHocTn
DKCNEPUMEHTBI C TEMATNHECKUM MONCKOM Nepapxuyeckne Tematnyeckne mopenn

Vepapxun c Temamu pasnnyHoi rayouHsl

@ Ha kaxxgom ypoBHE pacLuennsitoTcs He BCE TeMbl
(BonyckaeTcs BbIpoxaeHHOCTb: p(s|t) = 0 gns HekoTOpbIX t)
o Pacuwennsiemas TeMa MOXET UMETb JOYEPHIO (DOHOBY!O,
B KOTOpPOiI cobupaetcs obLias nekcmka poauTeNbCKON TeMbl
o [lpn makcumansHom paspexusanum p(t|s) € {0,1}
nepapxus ABASIETCs fepeBOM (KOPEHb He MoKasaH)
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o4HbIVi MHPOPMaLMOHHbIN Nonck PaspexxusaHue, crnakxueaHue, fekoppennposaHune
Perynsipusatopsl, MoganbHocTu, nepapxuu MopanbHocTn
DKCNEPUMEHTBI C TEMATNHECKUM MONCKOM Nepapxuyeckne Tematnyeckne mopenn

Vepapxun c Temamu pasnnyHoi rayouHsl

@ Ha kaxaom ypoBHe pacLiennsioTcs He BCe TeMbI
(BonyckaeTcs BbIpoxaeHHOCTb: p(s|t) = 0 gns HekoTOpbIX t)
@ Pacwennsemas Tema MOXeT uMeTb fO4EPHIOW (DOHOBYIO,
B KOTOpPOiIi cobupaetcs obLias nekcmka poauTeNbCKON TeMbl
@ [lpn ymepenHom paspexxusatun p(t|s) y BepLinHbl MOXET
BbITb Heckonbko poguTeneii (KOpeHb HE MoKasaH)

0J
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PMaLVOHHbIV NONCK PaspexxusaHue, crnakxueaHue, fekoppennposaHune
Perynsipusatopsl, MoganbHocTu, nepapxuu MopanbHocTn
DKCNEPUMEHTBI C TEMATNHECKUM MONCKOM Nepapxuyeckne Tematnyeckne mopenn

Vepapxun c Temamu pasnnyHoi rayouHsl

Cnep, BOKyMeHTa B TEMaTUYECKON Mepapxuu onpegensier
CTeneHb ero cneumannsauumn, HasHa4veHue, ayauToputo

Y3KO Cneuuann3npoBaHHbIii,
Ans npodbeccnoHanos

MEXIMCLUMANHAPHOE UCCeA0BaHNME,
4ns npodheccnoHanos

0630pHbIi,
NS O3HAKOMIEHUA C NPeAMETHON obnacTbio

NONYASIPHBIA UAN SHUMKIIONEANYEHCKUA,
ONS pacLUMpPEHNsa Kpyrosopa

PP
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PMaLVOHHbIV NONCK PaspexxusaHue, crnakxueaHue, fekoppennposaHune
Perynsipusatopsl, MoganbHocTu, nepapxuu MopanbHocTn
DKCNEPUMEHTBI C TEMATNHECKUM MONCKOM Nepapxuyeckne Tematnyeckne mopenn

CnocobObl oueHMBaHMA KayeCcTBa TeMaTUYeCKUX nepapxuii

@ [lepnnexcus unu npasgonofobue: NpueoAUT N NOCTENEHHOE
apobneHne Tem K bonee TOUHOMY PasfIOKEHNIO

@ [lonesHocTh: CKONMBKO LUIAroB AENaeT MoJib30BaTesb, Y4TObbI
HallTN JOKYMEHT MO mepapxuu

@ KorepeHTHOCTb: Kak 4acTo C/I0Ba TEMbl U €€ MoATEMbI
COBMECTHO BCTPEYAIOTCA PSAAOM B TEKCTE

@ Metos nHTPy3mii: NpaBUABLHO I ACECCOPbI OMPeaensitoT
YYXKYIO TeMY, BHELPEHHYIO B CIMCOK LOYEPHUX TEM

@ (CpaBHeHue ¢ «30/10TbIM CTaHZAPTOM>: HACKOJIbKO NEepapxus
MOX0OXa Ha WMEOLLYHOCS KaTeropm3aunto AOKYMEHTOB
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pMaLMOHHbIA MeToaunka nsmepeHns Ka4ecTea nowucka
Perynsipusatopsl, MogansHocTu, nepapxuu TemaTudeckan mogens ANl AOKYMEHTHOrO nowucka
DKCNepUMeHTbI C TEMAaTUYECKMM MONCKOM OnTumMnsaymsa runepnapameTpos

.D.Be Koekunuun HOBOCTEW npo TexHonormun

Habrahabr.ru

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

524 aBTopoB cTaTeii 605 aBTOpOB

10000 aBTOpPOB KOMMEHTapueB 184 kaTeropwnii

2546 Teros

123 xaba (kateropun)

MpepobpaboTka TekcToB

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

@ nemmaTtumsaums pymorphy?2
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PaseepouHbili nHdopMaLMoHHbITi NoUCK MeToaunka nsmepeHns Ka4ecTea nowucka
Perynsipusatopsl, MmogansHocTu, nepapxuu TemaTudeckan mogens ANl AOKYMEHTHOrO nowucka
DKCNepUMeHTbI C TEMAaTUYECKMM MONCKOM OnTumMnsaymsa runepnapameTpos

MeTtoguka oueHMBaHUSA KavecTBa pa3Be04YHOro nNoucka

Mouckoswiii 3anpoc

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

Mouckosas Bbigaya

AokymeHTbl d ¢ pacnpegenervem p(t|d),
6nuskum Kk pacnpegeneHuto p(t|q) sanpoca

[Ba 3apaHusa aceccopam

@ HaiiTn kak moxHo BonbLie cTaTeil,
noNb3ysiCb ﬂl06bIMVI cpeacrteamum
nomncka (I/I 3acedb BpEMSl) |_|p|/|Mep 3anpoca ans

pa3BeAo4HOro nomcka

© oueHUTL peneBaHTHOCTbL MOMCKOBOM
Bbl@4YM HAa TOM >Ke 3anpoce
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MeToaunka nsmepeHns Ka4ecTea nowucka
ynsipusaTtopbl, MOAasibHOCTWN, Nepapxmun TemaTudeckan mogens ANl AOKYMEHTHOrO nowucka
DKCNepUMeHTbI C TEMAaTUYECKMM MONCKOM OnTumMnsaymsa runepnapameTpos

BekTopHbIii NoOUCK TemMaTuyecku 61M3KUX AOKYMEHTOB

g = p(t|q) — TemaTuueckuii BekTOp 3anpoca ¢
0:q = p(t|d) — TemaTuyeckne BekTopbl gokymeHToB d € D

KocuHycHasi mepa bansoctu gokymenTa d u 3anpoca q:

Zt efqetd
(:0%) % (0, 62) "2

Panxupyem gokymenTsl konnekuun d € D no ybeisanuto sim(q, d)
Boigaua TemaTuyeckoro noucka — k nepBbIxX JOKYMEHTOB.

sim(q,d) =

Peannzauns: BekTopHbIfi uHgekc ons BbICTPOro noucka
LOKYMeHTOB d no Ka)kaoin u3 Tem t 3anpoca

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

A.lanina, K.Vorontsov. Regularized multimodal hierarchical topic model for
document-by-document exploratory search. FRUCT-ISMW, 2019.
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PaseepouHblii nHdoOpMaLMOHHBIT Nouck MeToaunka nsmepeHns Ka4ecTea nowucka
Perynsipusatopsl, MmogansHocTu, nepapxuu TemaTudeckan mogens ANl AOKYMEHTHOrO nowucka
DKCNepUMeHTbI C TEMAaTUYECKMM MONCKOM OnTumMnsaymsa runepnapameTpos

Mpumep: pparmenT 3anpoca «Cucrema IBM Watson»

IBM Watson — cynepkomnbtoTep cupmbl IBM, ocHawéHHbITT BONPOCHO-OTBETHOI
CUCTEMOl NCKYCCTBEHHOrO MHTENNIEKTA, CO3JaHHbI rpynnoli uccneposaTeneli nop
pykoeoacTeoM [3euga Pepyyun. Ero cozganne — vactb npoekta DeepQA. OcHoe-
Hasi 3agad4a YOTCOHAa — MOHMMATb BOMPOChI, CHOPMY/IMPOBAHHbIE 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 Lenble
oTpac/in, pasnnyHbIe HAaNpaBneHnst Haykn u TexHuku. Hanpumep, npeackassiBath no-
SIBNEHNE SMMAEMNIA NN BOSHNKHOBEHWS O4AroB NPUPOAHbIX KATAaCTPOd B Pa3inyHbIX
pernoHax, BeCTM MOHUTOPUHI COCTOsIHMSI aTMocdepbl BonbLINX ropoaos, ONTUMMU3M-
poBaTb 6M3Hec-npoLecchl, y3HaBaTb, kKakne ToBapbl ByAayT B TpeHAae B Bnumxaiilee
BpEMS.

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

HepeneBaHTHble TEKCTbI: 06 e BONPOCHI NCKYCCTBEHHOrO MHTENNEKTA, Apyrue
KOMMEPYECKIE PELLEHNST HA PbIHKE Brn3Hec-aHanMTHKN.
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{HbI MHOPMAaLMOHHBIA NoNCK
nApusaTopbl, MOAasIbHOCTM, Vepapxun

DKCNepUMeHTbI C TEMAaTUYECKMM MONCKOM

MeToaunka nsmepeHns Ka4ecTea nowucka

TemaTudeckan mogens ANl AOKYMEHTHOrO nowucka

OnTumMnsaymsa runepnapameTpos

TemaTuka 3anpocos pa3Bef04HOro rnoucka

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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PaseepouHbili nHdopMaLoHHbIi nouck MeToaunka nsmepeHns Ka4ecTea nowucka
Perynsipusatopsl, MogansHocTu, nepapxuu TemaTudeckan mogens ANl AOKYMEHTHOrO nowucka
DKCNepUMeHTbI C TEMAaTUYECKMM MONCKOM OnTumMnsaymsa runepnapameTpos

OueHnBaHue KavyecTBa NOUCKaA

Precision — ponsi peneBaHTHbIX Cpean HaligeHHbIX relevant elements
Recall — gonsa HaligeHHbIx cpegm peneBaHTHbIX P T— —
° o ° o o
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 »
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AO4HBI NHOPMaLMOHHBIA NOUCK MeToaunka nsmepeHns Ka4ecTea nowucka
NSApn3aTopbl, MOAaNLHOCTMX, Mepapxmu TemaTudeckan mogens ANl AOKYMEHTHOrO nowucka
DKCNepUMeHTbI C TEMAaTUYECKMM MONCKOM OnTumMnsaymsa runepnapameTpos

Kakue Mogenn nouncCka CpaBHUBasinCb

aSSessors: pesynbTaThbl MOUCKA, BbIMOJHEHHOMO aceccopamu
TF-IDF, BM25: cpaBHeHne JOKYMEHTOB MO 4acTOTaM CJIOB
word2vec: HeTeMaTU4eCKne BEKTOPHbIE NPeACTaBAEHNS COB
PLSA: Probabilistic Latent Semantic Analysis (1999)

LDA: Latent Dirichlet Allocation (2003)

ARTM: TemaTuyeckass Mogenb C Tpems peryasipusatopamu

¢ ¢ ¢ ¢ ¢ ¢ ¢

hARTM: gsyxyposHeBasi nepapxudeckass mogens ARTM

3apaun perynapusatopos 8 ARTM n hARTM:
@ caenaTb TeMbl Kak MOXHO Bonee pa3nuyHbIMu
@ cpenaTb BekTopbl p(t|d) Kak MoxHO bonee paspexeHHbIMU

@ He JONyCTUTbL BbIPOXKAEHHOCTN pacnpenenenuii p(w|t)
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ALIMOHHbIN K MeToanka nsmepeHns ka4ecTea nowucka
bHOCTW, Mepapxmnn TemaTudeckan mogens AN AOKYMEHTHOrO noucka
DKCNepUMeHTbI C TEMAaTUYECKMM MONCKOM OnTumMnsaumsa runepnapameTpos

CrpaTerusa perynapusayuu

lNocnenoBaTenbHOe NpUMEHEHUE TPEX PEryNsipu3aTopoB

© nekoppenuposaHue TeM:

R(d)) =T Z Z ¢Wt¢ws

s, teT weW

© paspexunsaHne pacnpegenenuii p(t|d):

R(©) = —az In 6y

© crnaxunsanue pacnpegenennii p(w|t):

=B Indwe
t,w
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LIMOHHBIA MOUCK MeToanka nsmepeHns ka4ecTea nowucka
bHOCTW, Mepapxmnn TemaTudeckan mogens AN AOKYMEHTHOrO noucka
DKCNepUMeHTbI C TEMAaTUYECKMM MONCKOM OnTumMnsaumsa runepnapameTpos

MocnepoBaTensHblii Nnogbop koaddurLMEeHTOB perynsapusanumn

@ [eKoppennpoBaHme pacnpegeneHuii Tepmos B Temax (7),
@ paspexuBaHue pacnpeneneHunii Tem B fokymeHTax (),

@ crnaxuBaHue pacnpegeneHnii Tepmos B Temax ([3).

1 1
r=10° a=-0.5 8=0.25 r=10° - T=10°
8000| . . i
— =107 || — a=-10|=— 3=05 — =10 e — =10 e
— r=10° || == a=-15— =075 —_ r=10° ~ —_— r=10° ~
7000 — 7=10" | — a=-20| — B=10 0.8l — =10’ ~ o8l — 1 i
. Y2 .
4
6000} \ = e
g / o V
2
= 500 \ Lo. 20.6 /
3 \ & 5
g o
3 g z
g \ G z
< 4000\ g 3
17 \ I g
=4 204 704
30000\ 4 o
\ 2 ~
\ & |
2001 \ | |
A\ 0.2 a=-05 | 5=025 |{ 0.2 a=-05 =025 |{
\\ / — a=—1.0| = 3=0.5 ,, — a=—1.0| = 3=0.5
100 — a=-15| — B=075 1/ — a=-15 /
/ — a=-20f| — B=10 V. — a=-20|| — g=10
E 0. | I I \ 4 I \ mm
0 5 10 15 20 10 15 20 25 0 10 15 20 2
Wtepaunn Wrepaumn WUrepaumn
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ou4HbIli MH(OPMaLMOHHBIT NoUCK MeToanka nsmepeHns ka4ecTea nowucka
ynsipusaTtopbl, MOAasibHOCTWN, Nepapxmun TemaTudeckan mogens AN AOKYMEHTHOrO noucka
DKCNepUMeHTbI C TEMAaTUYECKMM MONCKOM OnTumMnsaumsa runepnapameTpos

Pe3yanaTb| n3mMmepeHnsa TO4HOCTU MU NOJIHOThLI NO 3anpocCam

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
Lo.9 il
=]
@
©
v
£ P
— >
i o
0.8 Ll
5
u L. @
. 0.7
0.7 0.8 0.9 1.0 0 10 20 30 40 50 60
Precision Time (min.)

@ cpepHee Bpemsi obpaboTkn 3anpoca aceccopom — 30 MuHyT
@ TOYHOCTb BbILLE Y aCECCOPOB, NOJAHOTA — Yy MOUCKOBMKA
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Pas|

210 4HBIA MHGOPMaLIMOHHBIA Monck

Perynsipusatopsl, MmogansHocTu, nepapxuu
DKCNEPUMEHTBI C TEMATUHECKMM MONCKOM

MeToanka nsmepeHns ka4ecTea nowucka

TemaTudeckan mogens AN AOKYMEHTHOrO noucka

OnTumMnsaumsa runepnapameTpos

CpaBHeHue c aceccopamMu Mo Ka4yecTBy MoucCKa

TouHoCTb 1 MonAHOTaA MO nepebiM k nosnymnam NONCKOBOIA Bblga4dyun

(konnekums Habrahabr.ru)

m— hARTM
1.0 == == Qassessors
..... BM25

Precision@k

ARTM
——- word2vec
—-- TF-IDF
----- PLSA

10

1.05
= hARTM ARTM
= = ass5essors —-—- word2vec
----- BM25 —-- TF-IDF
095/ | Tt DA e PLSA

Recall@k
o
0
w

5 10

15 20
k

A.lanina, K.Vorontsov. Regularized multimodal hierarchical topic model for
document-by-document exploratory search. 2019.
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PasBepnouHbili nHdbopmaLnoHHbIl nonck

Perynsipusatopsl, MmogansHocTu, nepapxuu
DKCNEPUMEHTBI C TEMATUHECKMM MONCKOM

MeToanka nsmepeHns ka4ecTea nowucka

CpaBHeHue c aceccopamMu Mo Ka4yecTBy MoucCKa

TemaTudeckan mogens AN AOKYMEHTHOrO noucka
OnTumMnsaumsa runepnapameTpos

TouHoCTb 1 MonAHOTaA MO nepebiM k nosnymnam NONCKOBOIA Bblga4dyun

(konnekums TechCrunch.com)

m— hARTM
1.0 == == Qassessors
..... BM25
-=- LDA
0.9
~
©
c
2
2
$0.8
I

0.7

0.61""

ARTM
——- word2vec
—-- TF-IDF
----- PLSA

Recall@k

= hARTM ARTM
1.0 == assessors ——- word2vec

----- BM25 —-- TF-IDF

--- DA PLSA

0.7

0.6

5 10 15 20

A.lanina, K.Vorontsov. Regularized multimodal hierarchical topic model for

document-by-document exploratory search. 2019.
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PazBepnouHbili nHdbOpMaLMOHHbIT nonck

Perynsipusatopsl, MmogansHocTu, nepapxuu

DKCNepUMeHTbI C TEMAaTUYECKMM MONCKOM

MeToanka nsmepeHns kadecTBa nomcka
TemaTnyeckan mopens ANsi [OKYMEHTHOrO Momcka
OnTuMusaymsa runepnapamerpos

BnnaHne yncna tTem Ha Ka4ecTBO MOUCKaA

Bce perynsipusaTopbl U MOAAnbHOCTY, Niockas MoLesb

Habrahabr
acecc 100 150 200 250

400

TechCrunch
acecc 350 400 450 475 500

Pr@5

Pr@10
Pr@15
Pr@20

0.821 0.662 0.721 0.810 0.761
0.869 0.761 0.812 0.879 0.825
0.875 0.733 0.795 0.868 0.791
0.863 0.724 0.795 0.847 0.792

0.693
0.673
0.651
0.642

0.822 0.653 0.725 0.752 0.819 0.777
0.851 0.663 0.732 0.762 0.867 0.811
0.835 0.682 0.743 0.787 0.833 0.793
0.813 0.650 0.743 0.773 0.825 0.793

R@5

R@10
R@15
R@20

0.780 0.732 0.807 0.840 0.821
0.817 0.771 0.843 0.870 0.851
0.850 0.824 0.895 0.891 0.871
0.873 0.857 0.905 0.925 0.892

0.721
0.751
0.773
0.771

0.762 0.731 0.762 0.793 0.835 0.817
0.792 0.763 0.793 0.812 0.868 0.855
0.835 0.782 0.807 0.855 0.890 0.882
0.867 0.792 0.823 0.862 0.919 0.903

@ CyLeCTBYET ONTUMAJIbHOE HUCAO TEM

@ yem bosblue KOMNEKUNA, TEM bonbLue onTUMYM 4uncna Tem

K. B. BopoHuos (vokov@forecsys.ru) BeposiTHOCTHbIE TemaTu4eckmne Mopenu 51 /60



PazBepnouHbili nHdbOpMaLMOHHbIT nonck
Perynsipusatopsl, MmogansHocTu, nepapxuu

DKCNepUMeHTbI C TEMAaTUYECKMM MONCKOM

MeToanka nsmepeHns ka4ecTea nowucka

TemaTnyeckan mopens ANsi [OKYMEHTHOrO Momcka
OnTuMusaymsa runepnapamerpos

BnnaHne yncna tTem Ha Ka4ecTBO MOUCKaA

Habrahabr. Bce perynapusatopbl n1 MogansHOCTu, [Ba yPOBHS

T

20

25

30

T2

150

200

250

275

300

400

450

Pr@5

Pr@10
Pr@15
Pr@20

0.621 0.742
0.645 0.749
0.635 0.751
0.630 0.745

0.839 0.850
0.850 0.861
0.848 0.869
0.841 0.855

0.865
0.879
0.873
0.864

0.869
0.911
0.893
0.874

0.869
0.895
0.887
0.875

0.803 0.769
0.809 0.796
0.807 0.781
0.800 0.775

0.701
0.719
0.721
0.709

0.670
0.689
0.701
0.675

R@5

R@10
R@15
R@20

0.628 0.773
0.652 0.782
0.671 0.801
0.680 0.819

0.843 0.865
0.855 0.871
0.870 0.839
0.886 0.892

0.881
0.902
0.929
0.955

0.881
0.918
0.939
0.955

0.868
0.877
0.901
0.907

0.849 0.839
0.871 0.845
0.883 0.861
0.901 0.872

0.715
0.745
0.781
0.801

0.691
0.699
0.722
0.729

@ CyLeCTBYET ONTUMANIbHOE YNC/IO TEM Ha Ka>XAOM ypOBHe

@ NOBa YPOBHA sy4dlle, 4emM OfuH

@ YBEANYNBAETCA ONTUMANIbHOE HNCNO TEM Ha HUXKHEM YpPOBHE
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PazBepnouHbili nHdbOpMaLMOHHbIT nonck
Perynsipusatopsl, MmogansHocTu, nepapxuu

DKCNepUMeHTbI C TEMAaTUYECKMM MONCKOM

MeToanka nsmepeHns ka4ecTea nowucka
TemaTudeckan mopens AN AOKYMEHTHOrO nowucka

OnTuMusaymsa runepnapamerpos

BnnaHne yncna tTem Ha Ka4ecTBO MOUCKaA

Habrahabr. Bce perynapusatopbl n1 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

Pr@10
Pr@15
Pr@20

0.625 0.743
0.648 0.754
0.632 0.752
0.629 0.745

0.840 0.852
0.851 0.867
0.850 0.872
0.845 0.861

0.869
0.882
0.878
0.871

0.872
0.915
0.895
0.877

0.870
0.901
0.889
0.882

0.805 0.771
0.811 0.799
0.809 0.785
0.803 0.778

0.705 0.672
0.722 0.694
0.729 0.703
0.710 0.681

R@5

R@10
R@15
R@20

0.632 0.780
0.654 0.792
0.675 0.805
0.684 0.824

0.845 0.869
0.859 0.873
0.874 0.892
0.889 0.901

0.883
0.905
0.932
0.958

0.889
0.922
0.942
0.961

0.872
0.881
0.905
0.912

0.851 0.841
0.873 0.850
0.889 0.863
0.904 0.878

0.721 0.695
0.749 0.703
0.787 0.725
0.805 0.734

@ CyLWeCTBYET ONTUMAJNIbHOE HNCNO TEM HA KaXAOM YypOBHe

@ TpU YPOBHA Ny4ylle, YeM OAWH WM ABa

@ YBEJINHNBAETCA ONTUMAJIbHOE YHNCAO TEM HA HUXKHEM YPOBHE
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PazBepnouHbili nHdbOpMaLMOHHbIT nonck
Perynsipusatopsl, MmogansHocTu, nepapxuu

DKCNepUMeHTbI C TEMAaTUYECKMM MONCKOM

MeToanka nsmepeHns ka4ecTea nowucka
TemaTudeckan mopens AN AOKYMEHTHOrO nowucka

OnTuMusaymsa runepnapamerpos

BnnaHne yncna tTem Ha Ka4ecTBO MOUCKaA

TechCrunch. Bce perynsipnzaTtopsl v MOgansHoOCTH, ABa YpPOBHS

T

80

100

120

T2

300 350

500

550

600

700 750

Pr@5

Pr@10
Pr@15
Pr@20

0.651 0.701
0.675 0.709
0.687 0.712
0.683 0.707

0.749 0.789
0.771 0.821
0.773 0.827
0.759 0.815

0.883
0.891
0.899
0.885

0.889
0.918
0.919
0.888

0.889
0.902
0.905
0.895

0.785 0.721
0.803 0.738
0.817 0.741
0.805 0.732

0.701 0.675
0.718 0.691
0.721 0.701
0.716 0.679

R@5

R@10
R@15
R@20

0.749 0.791
0.765 0.809
0.771 0.820
0.778 0.825

0.801 0.854
0.823 0.873
0.841 0.882
0.851 0.887

0.868
0.890
0.909
0.928

0.875
0.904
0.921
0.942

0.861
0.875
0.895
0.929

0.849 0.829
0.867 0.835
0.890 0.848
0.901 0.869

0.731 0.701
0.745 0.708
0.769 0.717
0.785 0.728

@ CyLeCTBYET ONTUMANIbHOE YNC/IO TEM Ha Ka>XAOM ypOBHe

@ NOBa YPOBHA sy4dlle, 4emM OfuH

@ YBEANYNBAETCA ONTUMANIbHOE HNCNO TEM Ha HUXKHEM YpPOBHE
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PazBepnouHbili nHdbOpMaLMOHHbIT nonck
Perynsipusatopsl, MmogansHocTu, nepapxuu

DKCNepUMeHTbI C TEMAaTUYECKMM MONCKOM

MeToanka nsmepeHns ka4ecTea nowucka
TemaTudeckan mopens AN AOKYMEHTHOrO nowucka

OnTuMusaymsa runepnapamerpos

BnnaHne yncna tTem Ha Ka4ecTBO MOUCKaA

TechCrunch. Bce perynspnsatopbl n MOLansHOCTN, TpU YPOBHS

T

80

100

120

T2

300 350

500

550

600

700 750

T3

1500 1700

2500 2600

2600

2800

3000

3000

3200

4500 4700

Pr@5

Pr@10
Pr@15
Pr@20

0.655 0.707
0.678 0.712
0.692 0.715
0.687 0.709

0.751 0.792
0.773 0.823
0.775 0.831
0.761 0.819

0.887
0.895
0.902
0.889

0.893
0.922
0.921
0.885

0.890
0.905
0.907
0.898

0.789
0.805
0.821
0.809

0.722
0.741
0.743
0.736

0.703 0.678
0.722 0.692
0.725 0.703
0.719 0.683

R@5

R@10
R@15
R@20

0.751 0.795
0.767 0.812
0.772 0.824
0.783 0.830

0.802 0.856
0.825 0.875
0.841 0.887
0.854 0.892

0.871
0.892
0.912
0.931

0.877
0.908
0.927
0.949

0.863
0.879
0.901
0.935

0.852
0.871
0.893
0.905

0.831
0.842
0.854
0.871

0.738 0.705
0.751 0.711
0.772 0.721
0.790 0.732

@ CyLWeCTBYET ONTUMAJNIbHOE HNCNO TEM HA KaXAOM YypOBHe

@ TpU YPOBHA Ny4ylle, YeM OAWH WM ABa

@ YBEJINHNBAETCA ONTUMAJIbHOE YHNCAO TEM HA HUXKHEM YPOBHE
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PaseepouHblii nHdoOpMaLMOHHBIT Nouck MeToanka nsmepeHns ka4ecTea nowucka
Perynsipusatopsl, MmogansHocTu, nepapxuu TemaTudeckan mopens AN AOKYMEHTHOrO nowucka
DKCNepUMeHTbI C TEMAaTUYECKMM MONCKOM OnTumunsaumsa runepnapameTpos

BnunsHue moganbHOCTE Ha Ka4ecTBO MOMCKA

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

Habrahabr
acecc W Com WB WBTH All

TechCrunch
acecc W C WB WBC Al

Pr@5 |0.821 0.621 0.558 0.673 0.871 0.872
Pr@10|0.869 0.645 0.567 0.712 0.911 0.915
Pr@15/0.875 0.631 0.532 0.693 0.894 0.895
Pr©20|0.863 0.628 0.531 0.688 0.877 0.877

0.822 0.718 0.569 0.795 0.891 0.893
0.851 0.729 0.592 0.807 0.919 0.922
0.835 0.737 0.603 0.803 0.920 0.921
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
R@10 |0.817 0.748 0.652 0.812 0.921 0.922
R@15 |0.850 0.782 0.679 0.842 0.941 0.942
R©@20 [0.873 0.789 0.672 0.852 0.960 0.961

0.762 0.754 0.659 0.775 0.874 0.877
0.792 0.778 0.671 0.808 0.908 0.908
0.835 0.783 0.679 0.825 0.927 0.927
0.867 0.785 0.711 0.837 0.949 0.949

@ Jly4dlle nCrnonb30BaTb BCE MOAA/IBHOCTN

@ Burpammbl u KaTeropum BbIMTPLIBAOT Y aCECCOPOB

@ aBTOPbl N KOMMEHTATOPbI HAMMEHEE BaXXHbI
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PazBepnouHbili nHdbOpMaLMOHHbIT nonck
Perynsipusatopsl, MmogansHocTu, nepapxuu

DKCNepUMeHTbI C TEMAaTUYECKMM MONCKOM

BnusHue perynsipusaTtopoB Ha Ka4eCcTBO MOMCKa

MeToanka nsmepeHns kadecTBa nomcka
TemaTnyeckan mopens ANsi [OKYMEHTHOrO Momcka
OnTuMusaymsa runepnapamerpos

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

Habrahabr

HeT D

DO

Ded

DO®H

HEeT

TechCrunch
D DO DOoo

DO®H

Pr@5

Pr@10
Pr@15
Pr@20

0.628 0.772
0.653 0.781
0.642 0.785
0.643 0.771

0.771
0.812
0.792
0.783

0.865
0.883
0.891
0.875

0.872
0.915
0.895
0.877

0.652
0.679
0.669
0.673

0.777 0.779 0.879
0.788 0.819 0.895
0.791 0.798 0.901
0.775 0.792 0.892

0.893
0.922
0.921
0.885

R@5

R@10
R@15
R@20

0.692 0.820
0.714 0.831
0.725 0.847
0.735 0.873

0.805
0.834
0.867
0.891

0.875
0.905
0.921
0.943

0.889
0.922
0.942
0.961

0.673
0.685
0.712
0.723

0.825 0.812 0.869
0.856 0.845 0.881
0.877 0.869 0.912
0.892 0.895 0.934

0.877
0.908
0.927
0.949

@ Jly4we ncnonb3oBaTh BCE perynsipusaTopsl

@ Mogenu co cnaboii perynsipusauueii (PLSA, LDA) cnabei
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PazBepnouHbili nHdbOpMaLMOHHbIT nonck
Perynsipusatopsl, MmogansHocTu, nepapxuu

DKCNepUMeHTbI C TEMAaTUYECKMM MONCKOM

Bnusnue cyHkumn 611M30CTN Ha KAa4eCcTBO MOMCKa

MeToanka nsmepeHns kadecTBa nomcka
TemaTnyeckan mopens ANsi [OKYMEHTHOrO Momcka
OnTuMusaymsa runepnapamerpos

Bce perynsipnsatopsl n mogansHocTu, 3 ypoBHs, onTumansHoe | T |

DyHkuUN 6aun3ocTun: Euclidean, Cosine, Manhattan, Hellinger, KL-div

Eu

Habrahabr
cos Ma He

KL

Eu

TechCrunch

cos

Ma

He

KL

Pr@5

Pr@10
Pr@15
Pr@20

0.652
0.693
0.695
0.671

0.872 0.772 0.725
0.915 0.798 0.749
0.895 0.803 0.737
0.877 0.789 0.731

0.741
0.772
0.751
0.738

0.647
0.658
0.672
0.652

0.893
0.922
0.921
0.885

0.752
0.794
0.801
0.793

0.742
0.758
0.745
0.739

0.735
0.751
0.742
0.738

R@5

R@10
R@15
R@20

0.693
0.715
0.732
0.741

0.889 0.721 0.742
0.922 0.732 0.775
0.942 0.739 0.791
0.961 0.721 0.812

0.833
0.868
0.892
0.902

0.688
0.692
0.724
0.732

0.877
0.908
0.927
0.949

0.708
0.715
0.719
0.711

0.733
0.753
0.785
0.808

0.858
0.872
0.895
0.901

@ KOCUMHYCHasi pyHKUMs BAM30CTN yBEPEHHO NUAMPyeT
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HbIA MHOPMaLMOHHBIA Nounck MeToanka nsmepeHns ka4ecTea nowucka
Perynsipusatopsl, MogansHocTu, nepapxuu TemaTudeckan mopens AN AOKYMEHTHOrO nowucka
DKCNepUMeHTbI C TEMAaTUYECKMM MONCKOM OnTumunsaumsa runepnapameTpos

BbIBO,D,bI Nno pe3yabTaTaM 3KCNepumMeHTOB

@ Aceccopckue faHHble OTHOCATCS HE K TEMaM, a K KOJUIEKLAN;
MO3TOMY C MX MOMOLLLIO MOXHO OLEHMUBATL HOBLIE MOAENN

@ Hebonblunx aceccopckmx faHHbIX XBaTaeT 4Jisi OLEHUBAHUS
TEMaTNYECKUX MOZENeii, T. K. OHn obyyatoTcs b6e3 yuntens

@ Perynapusatopbl, yay4dluatowue NHTEPNPETMPYEMOCTb MOAENN,
MOBBILIAIOT TaKXKe N Ka4eCTBO MOUCKa

o Vlepapxus ynydwaer ka4ecTBo noncka (B OCHOBHOM TOYHOCTb)
bnarogapsi NOCTENEHHOMY CY>XeHUIO 0biiacTh nomcka

@ [logbop TpaekTopun perynsipusauuu n onTUMU3aLMs
K03hhMLNEHTOB PErynsipu3aLmm BAUSIET HA Ka4eCTBO MOUCKa

@ [lpn TwaTenbHOR ONTUMM3ALMIN TEMATUYECKNT NMOUCK
NPeBOCXOAMT KaK aCeCCOPOB, TakK U KOHKYPUPYOLLUE MOAENN

A.lanina, K.Vorontsov. Regularized multimodal hierarchical topic model for
document-by-document exploratory search. 2019.
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MaLMOHHBIA NonCK MeToanka nsmepeHns ka4ecTea nowucka
NS pu3aTopbl, MOofasbHOCTW, Mepapxmnn TemaTudeckan mopens AN AOKYMEHTHOrO nowucka
DKCNepUMeHTbI C TEMAaTUYECKMM MONCKOM OnTumunsaumsa runepnapameTpos

Pe3ome

PasBegouHblii nHpopmaumonHbiii nouck (exploratory search):
@ 3TO MOMCK MO CMbIC/Y, @ HE MO KJIKOYEBbIM COBaM

MOXET ObITb NOCTPOEH Ha TEMATNYECKOM MOAENNPOBAHUN

°
@ TpebyeT MHOroyHKLMOHANABHOCTM OT TEMATUYECKMX MOoAenei
@ ABASIETCA OAHON U3 rnasBHbIX MoTueaunii ana ARTM

°

n, B 4HaCTHOCTW, 44 Nepapxn4ecknx MO,D,Eﬂeﬁ

OTkpbiThie NpobnemMbl

@ nocTpoeHne pa3HoypoBHeBbIx mepapxuii 8 ARTM
@ OLEHMBaAHNE KA4YeCcTBa TEMATUYECKUX Mepapxuii

@ ONTMMM3AUNS YNCNA TEM Ha KAa>KAOM YPOBHE Mepapxuu
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