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MynbTuMopanbHble TemaTuHeckne mogenn MynbTusssiqHbie Mogenu
MynbsTurpammHsie Mogenn
Tpéx-maTpusqHsie mogenu

HanomuHanne. MynbTumogansHas ARTM

W™ — cnoBapb TokeHOB m-ii MogansHocTu, m € M
W= WIU---UWM — obbeguHéHHblii cnosapb BCEX MOAANbHOCTEI

Makcumusauyusi cymmsl log npasgononobuii ¢ perynsipusauueii:

Sy > ndWIan§Wt9td+ R(®,©) — max

meM deD weWwm
EM-anroputm: meTos npocToii nTepauum Ana CUCTEMbl ypaBHEH NI
E-war:  ( Prdw = ng;ﬂ(%ﬁm)

OR
M-war: ¢wt = VCSW (ng Tm(w) Ndw Ptdw + ¢wtm>

OR
Ord = norm( >~ Tm(w) NdwPedw + etdagtd>
teT \wed
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MynbTuMopanbHble TemaTuHeckne mogenn MynbTusssi4Hbie Mogenu
MynbeTurpammHbie mogenn
Tpéx-maTpusqHsie mogenu

lMapannenbHble U CPpaBHUMbIE KOPNyCa TEKCTOB

Parallel — Tounblii nepesog (C BblpaBHMBaHNEM MPEANOXKEHNA),
npumep: konnekuus EuroParl, 21 a3bik

Comparable — He nepeBog, a nepeckas Ha LpYrom si3blke,
npumep: Bukunegus

L — MHOXeCTBO S13bIKOB, KaXAblli 1361k — MOAANbHOCTb
W* — cnosapb si3bika £

ﬂOI’IO.ﬂHVITeanbIe AAdHHbIE B MYJIbTUA3bIYHbIX KOJNEKUNAX:

@ JByA3blyHble cnoBapu: Vi, C Wt x Wk,
(w, u) € Vo — cnoso u € WK aensetca nepesogom w € W*,
Mx(w) — MHoxecTBO BCex nepesogos w € W B asbike k

@ BblpaBHMBAHWE NapaifiefibHbIX TEKCTOB MO MPeasIoXXEHUAM

I. Vuli¢, W. De Smet, J. Tang, M.-F. Moens. Probabilistic topic modeling in
multilingual settings: an overview of its methodology and applications. 2015
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MynbTuMopanbHble TemaTuHeckne mogenn MynbTusssi4Hbie Mogenu
MynbeTurpammHbie mogenn
Tpéx-maTpusqHsie mogenu

Perynsapusayusa no gBya3sbidHbiM cnoBapam. Mogens ML-TDP

Mnotesa. Ecnn (w, u) € Vik, To TemaTuka cnos w u u 6amska:

KL(p(t|u) || p(tlw)) — min;

Mogens ML-TD (MultiLingual Translation Dictionary)
Perynsapunsatop matpuubl P:

d))_TZ Z Znutlmbwt — mq:)ax.

(w,u)eVy teT

Aynapenko M. A. Perynsipn3auns MHOrosisbl4HbIX TeMaTUHeckux mogenei //
BoruncnutensHele metogbl n nporpammuposatue. 2015. T.16. C. 26-36.
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MynbTuMopanbHble TemaTuHeckne mogenn MynbTusssi4Hbie Mogenu
MynbeTurpammHbie mogenn
Tpéx-maTpusqHsie mogenu

MaTtpuua BepositTHocTei nepeBogoB. Mogen, ML-TDP

Mnotesa. Mepesoabl cnoB 3aBucsT ot Tem: Ty = p(ulw, t),
TeMbl COFNacylOTC B pPa3HbIX A3blkax 4epe3 NepesoAbl CNOB:

KL(A(ult) || p(ult)) — min;

[5 u|t) = 2¢t — yacrtoTHas OUEHKa No MOAANbHOCTU (A3bIKY k,
nt

p(ult) — mogenb Tembl t B si3bike k No A3bIKy /,
plulty= > plulw,t)p(wlt) = > Tuntur.
weM,(u) wey(u)
Mogens ML-TDP (MultiLingual Translation Dictionary Probability)

R(®, M) _TZ Z Z e In Z TuwtOwe — max.

teT uc Wk Weng(u)

Aynapenko M. A. Perynsipn3auns MHOrosisbl4HbIX TeMaTUHeckux mogenei //
BoruncnutensHele metogbl n nporpammuposatue. 2015. T.16. C. 26-36.
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MynbTuMopanbHble TemaTuHeckne mogenn MynbTusssi4Hbie Mogenu
MynbeTurpammHbie mogenn
Tpéx-maTpusqHsie mogenu

®opmynbl M-wara gna mogenein ML-TD n ML-TDP

ML-TD (MultiLingual Translation Dictionary):

¢Wt = now (nwt +7 Z Z nut)

kEL\E ueM,(w)

ML-TDP (MultiLingual Translation Dictionary Probability):
¢Wt = nhorm <nwt + 7 Z Z qutnut)
weW keL\¢ uely(w)

Tuwt = nOrm (qutnut)
ue Wk

Cwmbicn perynspu3ayuu:
YCOBHbIE BEPOSITHOCTU ¢y = p(w|t) cornacytoTes
C X HaCTOTHbIMWN OLEHKaMW NO C/OBaM APYrnXx A3blKOB
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MynbTumopansHbele TemaTuHeckne Mogenn MynbTusssi4Hble Mogenn

TUrpaMMHble Moaenun
Tpéx-maTpusqHsie mogenu

Kpocc-a3bl4HbIi MOUCK: ULLEM OOKYMEHT No ero nepesofy

KaHECTBO MNOUCKa — CpeaAHSAA No3nunsa nepeeoda B Bblade
Wiki: |D| = 586, |W™s| = 10305, |We"8| = 23413, |V| = 82642

Average position
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MynbTuMopanbHble TemaTuHeckne mogenn MynbTusssi4Hbie Mogenu
MynsTurpammHsie Mogenu
Tpéx-maTpusqHsie mogenu

Mpumep. MepeBogbl «cymma—sum» u «cymma—total»

Tembl, B koTOpbIX p(«sumy|«cymmay,t) > 0.9

Tema 6 Tema 12 Tema 20
MHOXeCTBO set MaTemMmaTuka triangle BeKTOp vector
npocTpaHcTBo | space TpeyronbHuK square KoopauHaTa coordinate
rpynna point Teopema number npocTpaHcTBO field
Touka left Touka point npeobpasosaHue | tensor
3nemMeHT limit maTemaTudeckuii | theorem 6asuc transform
dbyHkuMA symmetry yron angle TeH3O0p basis
npeaen function KoopaunHaTa mathematics cuna space
oTobpaxkeHne | open 3KOHOMUKa real BEKTOPHbINA force
cumMmMeTpus property 4uncno theory TO4Ka rotation
OTKPbITbIA topology KBagpaT geometry cucrema thermometer

Tembl, B koTOpbIX p(«totaly|«cymmay,t) > 0.9

Tema 5 Tema 19 Tema 22
opbuTa space nporpamMmHbIii software urpa game
annapaT nasum Bepcus version BMAeocurHan character
KOCMUNHeCcKMNin orbit paboTta news nrpok video
semna instrument KoMnaHunsa company burnsem player
NoBepxHOCTb earth aHOHUMMHBIIA work ronoBonomKa series
ConHeuHbI surface npumMmeqaHue note cepus puzzle
cTaHuuna solar TepMmuHaTOp release Ka4ecTBo movie
3anyck system KypHan support LWaxmaTbl jason
cnctema landing pen terminator AxKelicoH world
aTmocdepa camera nepcoHax anonymous 6ykBa chess

€pPOATHOCTH
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MynbTumopaneHble TemaTuHeckne mogenu MynbTusisbidyHbie Mogenn
MynbTurpammHsie Mogenu
Tpéx-maTpusdHsie mogenu

EI/II'paMMHaﬂ TemMmaTn4yeckasd moaesib

Ngyw — HaCTOTa Napbl CNOB «VW» B AOKYMeHTe d
ov, = p(w|v, t) — pacnpenenenue cnoe nocne cnoga v B Teme t

Mogens BTM (Bigram Topic Model):

5 3 w0 Y b

deD vwed teT

DTO MyNbTUMOZANbHAS MOLENb:
M = W, kaxxpomy CloBy vV COOTBETCTBYET OTAENbHAS MOLALHOCTb
WY = W — Bce cnoBa, KOTOpble MOTyT C/ef0BaTh 33 V.

HepocTtaTtku burpammHoli mogenu BTM:
@ BCe napbl COCeaHMX CNnos obpasytoT burpammsi;
@ MOAENb He ONUCHIBAET OTAENbHbIE CN0Ba (YHUrpaMMBbl);
@ obwee umcno Tokenos O(|W|?).

Hanna Wallach. Topic modeling: beyond bag-of-words // ICML 2006
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MynbTumopaneHble TemaTuHeckne mogenu MynbTusisbidyHbie Mogenn
MynbTurpammHsie Mogenu
Tpéx-maTpusdHsie mogenu

O6beguHeHne yHUrpamMmm u Gurpamm B 04HOI mMogenm

Mogenb TNG (Topical n-grams):

Z Z Neyw 1N Z (Xthgbx./t + (]- - Xth)¢wt) Otg — rga@X

deD vwed teT ’

p(wlv.t)

Xywt = P(napa cnoe «vw>» siBnsietcs burpammoii B Teme t).

YactHble cnyyan:
® Xywt = Xyt — MaTpuua napametpos B mogenu TNG.
® xywt =1 — mopgens BTM;

® Xywt = [napa cnos «vw» n3 cnosaps burpamm|;

Xuerui Wang, Andrew McCallum, Xing Wei. Topical N-Grams: Phrase and
Topic Discovery, with an Application to Information Retrieval. 2007.
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MynbTumopaneHble TemaTuHeckne mogenu MynbTusisbidyHbie Mogenn
MynbTurpammHsie Mogenu
Tpéx-maTpusdHsie mogenu

MynbTumoganeHas mynsturpammias ARTM

W" — cnoapu n-rpamm, oTcunbTpOBaHHbIE MO TPEM KPUTEPUSM:

1) Hanuyme NOJYNHUTENbHBIX CUHTAKCUYECKUX CBSI3€il;

2) craTnctuyeckas 3Ha4mmocTb kosnokauun PMI(vw) = In valgv ;
viw

3) BbICOKasi TEMAaTUYHOCTb KL(% H p(t|vw)).

Cesa3b ¢ mogensio TNG.
Mpu xywe = A[vw € W?2] cymma log-npasgononobuii mogansHocTeid
ABnsieTcs oueHkoll cHusy ans log-npasgonogobus mogenn TNG:

Z Z Navw In Z(Xth¢:vt + (1 - Xth)(bwt)etd 2

deD vwed teT

S nawn(AY Glebia + (1= N) D duabia) >

deD vwed teT teT

A MawwIn D duelia + (L= N) D nawn } | Guidg — max
d,vw teT d,w teT
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MynbTumopaneHble TemaTuHeckne mogenu MynbTusisbidyHbie Mogenn
MynbTurpammHsie Mogenu
Tpéx-maTpusdHsie mogenu

EI/II'paMMbI pPaguKaabHO ynydLlakOT UHTEpNpeTupyemMmoCcTb TeM

Konnekuus 1000 crateli koHdpeperuymnii MMPO, MOW Ha pycckom

pacno3sHasaHue obpasos B buonHdopmaTunke TEOPUsi BbIYNCANTENLHOW CAOXKHOCTM
unigrams bigrams unigrams bigrams
0bbekT 3aja4a pacnosHaBaHusi 3agaya pasfensite MHOXECTBa
3apaqa MHOXECTBO MOTNBOB MHOXECTBO KOHEYHOE MHOXECTBO
MHO>XeCTBO cmcTemMa Macok MOAMHOXECTBO YC/IOBME 3aAaqn
MOTUNB BTOPMYHAS CTPYKTypa ycnosue 3aja4a O MOKPLITUM
paspewnmocTs cTpykTypa benka Knacc MOKPbITNE MHOXECTBA
BbIbOpka pacnosHaBaHume BTOPUYHOII | pelueHne CUNBHBIA CMBICT
Macka cocTosiHne 0bbekTa KOHEYHbI pa3aensowmii KOMMTeT
pacnosHaBaHue obyuqatowas Beibopka 4yucno MUHUManNbHbIN addhUHHbINA
NHOPMATNBHOCTL OLIeHKa MHADOPMATUBHOCTY | adbdUHHbIT adbpUHHBIA KOMUTET
cocTosiHue MHOXECTBO 06beKTOB cnyyalii adbchbuHHbIA pasgenstownii
32KOHOMEPHOCTb  Pa3pellnMoCTb 3aAaqn NoKpbITNE obuee nonoxeHme
cuctemMa KpuTepuii paspewmmMocTun | obwnii MHOXXEeCTBO TO4YeK
CTPYKTYypa NHPOPMATMBHOCTL MOTMBA | MPOCTPAHCTBO CNyYaid 3aaaqn
3Ha4eHne nepBnYHas CTPyKTypa cxema obwunii cnyyaii
perynsipHoCcTb TYMNMNKOBOE MHOXECTBO KOMUNTET 3agaya MASC

Cepreii CteHuH. MynbTurpammHble afauTUBHO PErynsipm30BaHHble
Tematudeckue mogenu // Marucrepckasi aucceprauyus, MPTHU, 2015.
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MynbTumopaneHble TemaTuHeckne mogenu MynbTusisbidHbie Mogenn
MynbeTurpammHbie mogenn
Tpéx-maTpudHsie mogenu

Mopoxkaatouiass MoganbHOCTb

OcHoBHbIe NpeanonoXeHus:

o C — nopoxaarowas MOAaNnbHOCTL (KaTeropum, aBTopsl, . .. )
D x W x T x C — guckpeTHOe BepOSiITHOCTHOE NPOCTPAHCTBO
kosnekunst — i.i.d. Boibopka (dj, wi, ti, ¢i)"_y ~ p(d, w,t,c)
d;i, w; — Habnrogaemele, TeMbI t; — CKpbITbIE

e ¢ ¢ ¢

ABa NpeanonoXxeHus 0b yCnoBHOW HE3aBUCUMOCTM:
p(wld, ) = p(wlt), p(tlc,d) = p(tlc)
BeposaTHocTHas Mopenb NopoXaeHus goKymeHTa d:
p(wld) = 3" p(wlt) 3 p(tlc) plcld) = 3 due 3 e
teT ceC teT ceC
® ¢ut = p(w|t) — pacnpeneneHne TEpMUHOB B Temax
@ i = p(t|c) — pacnpegenenne Tem B KaTeropumsix
® mq = p(c|d) — pacnpegenerue kaTeropuii B JOKYMeHTax
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MynbTuMopanbHble TemaTuHeckne mogenn MynbTusssiqHbie Mogenu
MynbsTurpammHsie Mogenn
Tpéx-maTpudHsie mogenu

ARTM pnsa Tpéx-matpuyHbix pasnoxeHuin VI

Makcumusauus log npasgonogobus ¢ perynsipusatopom R:

Z Z N In Z Z GuttcTeg + R(O, W, M) — max

I

deD wed teT ceC
EM-anroputm: meTog npocToii ntepaunn 4jsi CUCTEMbI YPaBHEH WA
E-war: [ Predw = p(t, cld,w) = norm  duethecTed;
(t,c)eTxC
. o IR ). _
M-wwar: ¢wt = norm ( Nyt + (bWtW v Nwe = Z Ndw Ptcdw
wewm e d,c
OR . _
’l)Z)tC = norm (ntc + ¢tcw>, Nt = Z Ndw Ptedw
teT te d,w
o OR . _
Ted = NOrM|{ Neg + Tedgr ., )1 Ned = Z Ndw Ptcdw
ceC & w,t
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MynbTumopaneHble TemaTuHeckne mogenu MynbTusisbidHbie Mogenn
MynbeTurpammHbie mogenn
Tpéx-maTpudHsie mogenu

ABTop-TemaTtuyeckas mogens (Author-topic model)

Cy C C — MHOXeCTBO MOpOXJatoLnx KaTteropuii gokymeHTa d

@ Echm 7y = \C—ldl [c € Cd], BKNaAbl aBTOPOB PaBHbI,

To maTtpuua I dpukcuposana, EM-anroputm otabixaer :)

@ Ecnm 1oy =0, ¢ ¢ Cy, BKNaAbl aBTOPOB OMPEAENsieT MOAESb,
drkcmposaHa CTpyKTypa pa3pexeHHocTn maTtpuubl [1,
EM-anroputm onpegensieT TOAbKO HEHYNEBbIE SEMEHTHI.

@ Ecnn muoxecteo Cy 3a4aHO HETOYHO UM YaCTUYHO:

R(M) = Z Z InTeg — max

deD cGCd

@ Ecan muoxectea Cy HemseecTHbl, HO [1 paspexxeHa:

M. Rosen-Zvi, T. Griffiths, M. Steyvers, P. Smyth. The author-topic model for
authors and documents. 2004.
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Hucxopsiwas nocnoiiHas crparterus
Nepapxudeckne Tematnyeckne mopenu OueHnBaHMe Ka4ecTBa TeMaTU4eCKNX MepapXMii
Busyanusauus nepapxun

Mpumep TemaTnyecko nepapxuu

e%e
[ ) o
Learning in prob‘a@ic g?phical models
\ o

@B rearning
appsoaches
riza @v iethods

Unsup el Ieaﬁn smmg /

uln t

' o
Q@ Leaml radlgms Leam; e&ings
\@
Reinfor; tlearmng \ @ ®

Super.i.l&rmng

.. ) Machine Ieal@g}lgonthms

Ensemh“etgds

Dynamic programmmg f:@ amv decision processes
%0

Georgeta Bordea. Domain adaptive extraction of topical hierarchies for
Expertise Mining. 2013.
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Hucxopsiwas nocnoiiHas crparterus
Nepapxudeckne Tematnyeckne mopenu OueHnBaHMe Ka4ecTBa TeMaTU4eCKNX MepapXMii
Busyanusauus nepapxun

Vepapxnyeckne rematnyeckue mogenu

@ CTpyKTypa mepapxun: AepeBo / MHOrofonbHbIl rpad
@ cTpaTerus: Bocxoaawas / Hucxopawas / ofHOBpPeMEHHas

@ HapaliuBaHuMe: NOBepLINHHOe / nocnoiiHoe

OTKkpbIThie NpobneMbl:

@ “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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Hucxopsiwan nocnoiinas crparterus
Nepapxudeckne Tematnyeckne mopenu OueHnBaHMe Ka4ecTBa TeMaTU4eCKNX MepapXMii
Busyanusauus nepapxun

Perynspusatop ¢: pogurtenbCckme TeMbl KakK NCeBAO-A0KYMEHTbI

LWar 1. Crpoum mogensb ¢ HeBOAbLIMM YUCAOM TEM.

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

POJJ,I/ITeﬂbCKVIe TEMbI I'IpVI6J1I/I)KaIOTCF| CMECAMN O0HEPHUX TEM!

> neKLw (p(wlt) || 3 p(wls)p(slt)) = min,

teT ses

rme W = (Yse)sx T — matpuua cessed, s = p(s]t).
®P =~ dV, otcropa perynsipnzatop matpuusl P:
ROV) =7 "> nuind>  dusther — max.
teT weW s€S

POAVITeJ'IbCKVIe Tembl t — K OOKYMEHTbI» C HaCTOTaMW CNOB Nyt.
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Hucxopsiwan nocnoiinas crparterus
Nepapxudeckne Tematnyeckne mopenu OueHnBaHMe Ka4ecTBa TeMaTU4eCKNX MepapXMii
Busyanusauus nepapxun

Perynspusatop ©: pogurtenbckue TeMbl Kak MOAA/IbHOCTb

LWar 1. Crpoum mogensb ¢ HeBOAbLIMM YUCAOM TEM.

LWar k. MycTs mogenb ¢ MHOXECTBOM TeM T y>Ke NOCTpOeHa.
Crtpoum mHoxecTBO foqepHux Tem S (subtopics), |S| > | T].

POJJ,I/ITeﬂbCKVIe TEMbI I'IpVI6J1I/I)KaIOTCF| CMECAMN O0HEPHUX TEM!

3 ng KLt(p(t]d)

deD

> p(t[s)p(s|d)) — min,
seS

rpe U = (ts) Txs — MaTpuua CBsieil, Vs = p(t|s).
©FP ~ VO, otciopa perynsipusatop matpuibl ©:
R(©, \TJ) =7 Z Z Neg In Z&tsesd — max.
deDteT ses

POAVITe.ﬂbCKVIe TeMbl t — MOAAJIbHOCTb C YaCTOTAMUN TOKEHOB Niy.
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Hucxopsiwan nocnoiinas crparterus
Nepapxudeckne Tematnyeckne mopenu OueHnBaHMe Ka4ecTBa TeMaTU4eCKNX MepapXMii
Busyanusauus nepapxun

AkcnepuMmeHT Ha koanekuun MMPO-UON

Kauectso annpokcumauun Matpuy ¢ u © poanTensckoro yposHs
MaTPUYHBIMU PA3SIOXKEHNSAMU [OYEPHErO YPOBHS:

3aBUCUMOCTU CPEeLHEro PaccTosiHust XennmHrepa oT HOMepa
nTepauumn npu nepexoge Mexay 1-m n 2-M ypoBHAMMU.

Paspexusanne ¢ ¢ 1-ii utepauum Paspexusanne ® ¢ 10-i utepauun
1 14 —
08 08
0.6 0.6

R
0.4 0.4
0.2 0.2
o 0 5 10 15 20 25 30 35 40 o o 5 10 15 20 25 30 35 40
iteration iteration

Purity ®—e (3" $T),R(E) e—e 6 U6), R(®) »— (3 .3T), RO) +—* p(© 18), R((-))|
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Hucxopsiwan nocnoiinas crparterus
Nepapxudeckne Tematnyeckne mopenu OueHnBaHMe Ka4ecTBa TeMaTU4eCKNX MepapXMii
Busyanusauus nepapxun

AkcnepuMmeHT Ha koanekuun MMPO-UON

Kauectso annpokcumauun Matpuy ¢ u © poanTensckoro yposHs
MaTPUYHBIMU PA3SIOXKEHNSAMU [OYEPHErO YPOBHS:

3aBUCUMOCTU CPEeLHEro PaccTosiHust XennmHrepa oT HOMepa
nTepaLumn npu nepexoge Mexay 2-m 1 3-M YpoBHSAMMU.

Paspexusanne ¢ ¢ 1-ii utepauum Paspexusanne ® ¢ 10-i utepauun
1 14 —
08 08
0.6 0.6
0.4 0.4
0.2 0.2
o 0 5 10 15 20 25 30 35 40 o o 5 10 15 20 25 30 35 40
iteration iteration

Purity e (& &T)R(3) e—e p(6 U6), R@) +— p@ &0), RO) + = p(© .T0), RO)
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Hucxopsiwan nocnoiinas crparterus
Nepapxudeckne Tematnyeckne mopenu OueHnBaHMe Ka4ecTBa TeMaTU4eCKNX MepapXMii
Busyanusauus nepapxun

BriBogbl

@ Perynapusatop ® npubnmxaer ®P ~ oV n OF =~ Vo.
o Perynsipusatop © npubnnmxaer Tonsko OF ~ VO.
o Paspexusanne W = (1s) Baét nepapxuto, 6anskyto K gepesy;

@ rpu 3TOM Hajo CNeANTb 3a HEBbIPOXAEHHOCTbIO p(t|s).

OanbHeiiwve 3agayn:
o CornacosanHas perynsipusauusi: e p(t) = Psp(s)

lenwtlnz¢ws¢tsn +T2Zntd|nz¢ts sd — Mmax

0,0

o HapawwmeaHnue ypoeHa ana 3agaHHoro nogmHoxectsa 1/ C T
o KpuTepnii HEOLHOPOAHOCTN TEMbI ANSA BKAOHeHUs e€ B T/
@ Vepapxuu ¢ TeMamu paznnyHoli raybuHbl
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Hucxopsiwan nocnoiinas crparterus
Nepapxudeckne Tematnyeckne mopenu OueHnBaHMe Ka4ecTBa TeMaTU4eCKNX MepapXMii
Busyanusauus nepapxun

WNepapxuy c TemaMmu pas3nnyHoii rayouHsl

@ Ha kakoM ypoBHE pacLLennsitoTCs He BCE TEMbI
(monyckaetcs BbipoxaeHHOCTb: p(s|t) = 0 ans HekoTOpbIX t)
@ Pacuwennsiemasi TeMa MOXET UMeTb AOHEPHIO DOHOBYIO,
B KOTOpPOI cobupaetcs obLiasi nekcmka poanuTENbCKON TeMbl
@ lNpu makcumansHom paspexusanum p(t|s) € {0,1}
nepapxus ABASIETCs fepeBOM (KOPEHb He MoKasaH)
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Hucxopsiwan nocnoiinas crparterus
Nepapxudeckne Tematnyeckne mopenu OueHnBaHMe Ka4ecTBa TeMaTU4eCKNX MepapXMii
Busyanusauus nepapxun

WNepapxuy c TemaMmu pas3nnyHoii rayouHsl

@ Ha kaxxgom ypoBHe pacLLennstoTcs He BCe TEMbI
(BonyckaeTcs BbIpoxaeHHOCTb: p(s|t) = 0 pns HekoTOpbIX t)
@ Pacuwennsiemasi TeMa MOXET UMeTb AOHEPHIO DOHOBYIO,
B KOTOpPOiI cobupaetcs obLias nekcmka poauTeNbCKON TeMbl
@ lNpu ymeperHom paspexxkusanuu p(t|s) y BepLunHbl MOXeT
BbITb Heckonbko poguTeneii (KOpeHb HE MoKasaH)

0J
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Hucxopsiwan nocnoiinas crparterus
Nepapxudeckne Tematnyeckne mopenu OueHnBaHMe Ka4ecTBa TeMaTU4eCKNX MepapXMii
Busyanusauus nepapxun

WNepapxuy c TemaMmu pas3nnyHoii 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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Hucxopsiwan nocnoiinas crparterus
Nepapxudeckne Tematnyeckne mopenu OueHnBaHMe Ka4ecTBa TeMaTU4eCKNX MepapXxumii
Busyanusauus nepapxun

Cnocobbl oUeHMBaHMSA KayeCcTBa TeMaTU4YeCKUX nepapxuii

o [lepnnekcusi unn npasgonogobue: NpMBOAMT NN NOCTENEHHOE
apobreHue Tem K bonee TOYHOMY Pa3NOXKEHUIO

@ VCTOoMYMBOCTL: NONYHAIOTCA U CXOXUE Mepapxuu npu
Pa3ANYHbIX HAaYasibHbIX YCAOBUSAX

@ Metog uHTPpy3uii: NpaBMIbHO NN aCeCcCopbl OMNPELENsOT
YYXKYIO TeMY, BHELPEHHYIO B CIMCOK LOYEPHUX TEM

@ [IpoBepka ageKkBaTHOCTY: NPABUIBHO NN Pa3fensitoTcs
[OKYMEHTbI U3 ABYX PAa3HOPOAHbIX KOJANEKLLUI

] CpaBHEHI/Ie C «30/10TbiIM CTaH4apPTOM»: HACKOJNIbKO UEpPapXuA
MOXO0Xa Ha MMEKLYHCA KaTeropn3aynto OKYMEHTOB
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Hucxopsiwas nocnoiiHas crparterus
Nepapxudeckne Tematnyeckne mopenu OueHnBaHMe Ka4ecTBa TeMaTU4eCKNX MepapXMii
Busyanusauus nepapxun

Busyanusauus apeBoBugHbIX nepapxuii

computing techne

Pruu:&;«u

Georgeta Bordea. Domain adaptive extraction of topical hierarchies for
Expertise Mining. 2013.

K. B. BopoHuos (vokov@forecsys.ru)

OATHOCTHbIE TeMaTU4eckne mMopenu 28 /35




Hucxopsiwas nocnoiiHas crparterus
Nepapxudeckne Tematnyeckne mopenu OueHnBaHMe Ka4ecTBa TeMaTU4eCKNX MepapXMii
Busyanusauus nepapxun

Busyanusauusa apesoBupgHbix uepapxuii B npoekte FoamTree

E"@ Data Mining Patterns v

Technology’
Wargrféﬂsing D_a.ta
Mining
Techniques
Data
&= Data
Mining Data )
ool Data Mining Sets J
00ls Mining" | Applications " 40>
Software
ol o Mg
MTuﬁ)iﬁg = m*::} parehogy e | <t |\ \ B0

https://carrotsearch.com/foamtree-overview
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Hucxopsiwas nocnoiiHas crparterus
Nepapxudeckne Tematnyeckne mopenu OueHnBaHMe Ka4ecTBa TeMaTU4eCKNX MepapXMii
Busyanusauus nepapxun

Busyanusauusa He-ApeBOBUAHOW nepapxmu

Konnekuyns MMPO/VOW: |D| = 865, |W| = 42000 n-rpamm
7 perynsapusaTopoB Ha Ka>AOM U3 TPEX YpOBHEl mepapxuun

@ 0%

http://explore-mmro.ru
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TpaHsakunoHHble AaHHble
TemaTnyeckas mopens runeprpacpa
Mvneprpadosble TemaTnyeckne mopenu EM-anroputm gns runeprpacosoii ARTM

TpaH3akynoHHbIE AaHHble

Bribopka MoxeT copepxaTb He Tonbko napbl (d, w), HO Takxe
TPOWKMU, ..., N-KN INEMEHTOB Pa3HbIX MOLANBHOCTENA.

Mpumepsbi:
o [laHHble coumnanbHOl ceTu:
(d, u,w) — B brore d nonb3oBaTeNb U 3aNUcan CNOBO W

o [aHHble ceTn UHTepHeT-peKIamMbi:
(u,d, b) — nonb3oBaTenb U KAUKHYA PEKIAMHOE
obbasneHune b Ha seb-cTpaHuue d

@ [laHHble pekomeHaaTeIbHOW CUCTEMBI:
(u,f,s) — nonb3oBaTens u oueHun dunbm f
B CUTYaTUBHOM KOHTEKCTE S

XoTum obbsicHnts Habntogaemyto Beibopky pébep runeprpada
NATEHTHLIMU TEMATUYECKUMUN NPOOUAAMU Ero BEPLLUH.
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TpaHsakunoHHble AaHHble
TemaTuyeckas mopens runeprpada
Mvneprpadosble TemaTnyeckne mopenu EM-anroputm gns runeprpacosoii ARTM

Tematnueckasa mogens runeprpada: onpegeneHns n obo3HaveHUs

= (V,E) — opneHTupoBaHHblii runeprpad.
V =VIU.. .U VM — pasbuenne BeplinH no MogansHOCTSM

M — MHOXXecTBO MOAaNbHOCTER:
o o A

K — MHoXecTBO Tunoe pébep:
0o Ba %0 Cp g

T — MHOXEeCTBO TeMm:

O 0 O OO0

Xk — nabniogaemasi Bbibopka TpaHsakunii — pébep Tuna k
pebpo (d, x): BepnHa-koHTeiiHep d € V n BepwuHsl x C V,
Ngyx — uncno exoxaeHuii pebpa (d, x) & uibopky XX
pk(d, x) — Hen3seecTHoe pacnpeneneHue Ha pébpax Tuna k
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TpaHsakunoHHble AaHHble
TemaTuyeckas mopens runeprpada
Mneprpadosbie TemaTudeckne mopenun EM-anroputm gns runeprpacosoii ARTM

Tematunueckasa mogens runeprpada

BeposTHocTHas TemaTuuyeckas mogaens pébep Tuna k:

pr(xld) = 3 01 T Sree.

teT VEX

0:g = p(t|d) — TemaTuka koHTeliHepa He 3aBUCUT OT Tuna pebpa k
kvt = pk(v|t) — Bns MmoganbHOCTM v B Teme t Ha pébpax Tuna k

3apaya makcumuzauun log npasgonogobusi:

S D > O [ ke — IR

keK (d,x)exk teT vEX
¢kvt = 0, Z ¢kvt = ]-; etd P 0, Z etd = ]-;
vevm teT

roe 7x > 0 — Beca Tunos pébep.
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TpaHsakunoHHble AaHHble
TemaTnyeckas mopens runeprpacpa
Mneprpadosbie TemaTudeckne mopenun EM-anroputm ans runeprpacdosoii ARTM

EM-anroputm gna runeprpacdosoii ARTM

3apaya MakCcUMu3aLUM Peryasipu3oBaHHOro npasgonogobus:

ZTI( Z ndxanQth¢kvt + R((D,@)%rg’aé(_

keK  (d,x)exk teT vEX

EM-anropntm: meTom npocToii utepauum ANS CUCTEMbI ypaBHEHW
CO BCMOMOTaTENbHbIMN NEPEMEHHBIMU Pirax = P(t]d, x):

E-war: Pktdx = norm (etd 11 Qbkvt)
teT vEX
. — OR
M-war: kvt = norm( Z [VGX] Tk Nex Pktdx T (bkth)
vevm (d,X) kvt
Org = O 2
e =norm( > > TkNdxPkedx + Od 5
t€T \ keK (d.x)
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Pesome

@ MoganbHocTn — mouyHoe obobuenne ARTM ans yuyéra
Pa3HOODPa3HbIX NCXOAHBIX AAHHbBIX

@ lepapxnyeckme nocioliHble MOAEAN PEANN3YIOTCA C NOMOLLBIO
MOLANLHOCTEN UM NCEBAO-AOKYMEHTOB

@ Crnepytowuii war obobuwerns ARTM — runeprpadossie
TEMATMYECKNE MOAENN AAS TPAH3AKLUMOHHBIX AAHHbIX

@ Tpéx-maTpuyHbie u runeprpadpoBbie MOLENMN
noka He peannsoaHbl B BigARTM
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