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© Mogenu ceasHoro Tekcra
9@ TemaTuyeckne Mogenn npeaioxeHui
@ KoHTekcTHas AOKYMEHTHaA Knactepmnsayns
@ CemMaHTNYECKNE CeTU 1 NIEeKCUYECKue Leno4yKun

© Cermentauus tekctos
@ TemaTuyeckas CerMeHTaymns
9 lIamepeHune kayecTBa cermeHTauuu
@ OnTuMunsauus napaMeTpoB MOAEN CErMEHTaLuN

9 Perynsipuzauua nocnepgoBatenbHOro Tekcra
@ [MnoTe3sa o CErMEHTHOI CTPYKType TeKCTa
@ Perynapusauns E-wara
9 [Mpumepsr perynsipusatopos E-iara



Mopenun cesisHoro Tekcra TemaTu4eckne Moaenu npennoXxeHuin
KoHTekcTHas fokymeHTHasi knacTepusayus
CemaHTUYeCKME CETU 1 NEKCMHEeCKne LenoHKMn

TemaTuyeckne Mogenu NpeanoXxeHunii (AN KOpoTKUX TEKCTOB)

Mpumepsl kKopoTkux TekcTos (short text):
@ TBUTBI OAHOrO aBTOpPa

KOMMEeHTapum B ogHoM bnore

3aro/I0OBKU HOBOCTEl 3a OfUH A€Hb

3aro/I0BKU CTaTell B OAHOM >XypHase

penankn B OAHOM ANaNore KJamnmeHTa U onepaTtopa

¢ © ¢ ¢ ¢

NpeasioXKEHNs1 B OLHOM AOKYMEHTE

OcHoBHbIE NpeanoNOXKEHNA O KOPOTKUX TEKCTaX:

@ rpaHnLbl KOPOTKOrO TEKCTA M3BECTHbI
(3apayy cermeHTaunm noka He CTaBuUM)

@ C/IOB He XBaTaeT A/l HaAEXHOro onpefeneHns TeMaTuKu
@ KOPOTKWIA TEKCT OTHOCUTCS TOJIbKO K OAHOWN Teme
@ TEKCT MOXET cofepxaTb hOHOBbIE C/I0Ba OBLLEA NeKCUKN
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Mopenun cesisHoro Tekcra TemaTu4eckne Moaenu npennoXxeHuin
KoHTekcTHas fokymeHTHasi knacTepusayus
CemaHTUYeCKME CETU 1 NEKCMHEeCKne LenoHKMn

Tematunueckasa mogens Twitter-LDA

MpegnonoxeHus:
1. Kaxablli aBTop a € A Hanucan MHOXecTBo coobuienunii d € D,.
2. Kaxpoe coobuenne d otHocutes k ogHoli Teme p(t|d) € {0,1}.
3. Ectb doHoBasi Tema b € T ¢ pacnpegenenunem p(w|b).
4. BeposiTHoCTb hoHa opmHakoBa Asis gokymeHTos, p(b|d) = .
Mopoxxpaarouwnii npouecc:
Bxop: pacnpegenenuns p(w|t), p(t|a)
ANs Bcex aBTopoB a € A
ana Bcex coobuiennii d € D, asTopa a
BbibpaTh Temy t u3 p(t|a), kpome doHoBOIA, t F# b;
Ans Bcex nosuuuii cnos i =1,...,ny B coobwennn d
L BbibpaTh cnoso w; u3 (1 — w)p(w(t) + wp(w|b);

Wayne Xin Zhao, Jing Jiang, Jianshu Weng, Jing He, Ee Peng Lim et al.
Comparing Twitter and traditional media using topic models // ECIR 2011.
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Mopenun cesisHoro Tekcra TemaTu4eckne Moaenu npennoXxeHuin
KoHTekcTHas gokymeHTHas knacTepusauus
CemaHTUYeCKME CETU 1 NEKCMHEeCKne LenoHKMn

Tematnyeckasa mogens npegnoxeHuini senLDA n eé o6o6uieHne

Sq — MHOXeCTBO CErMeHTOB, Ha KOTOpble pa3buT JOKyMeHT d;
s — OJWHA CErMEHTa S;
Nsw — YNCAO BXOXKAEHWUN Tepma W B CErMEHT S.

Tematuueckas Mmoaesib MOHOTEMATU4YHOro cermMeHTa:

p(sld) =Y p(tld) [ p(wlt)™ =" 6w [ ov

teT weEs teT wes

Kputepuii makcumyma perynsipusoBaHHOro npaegonogobusi:

ZZInZ@thgb”SW—i—Rd) @)—>ng<

deDseSy teT WESs

B senLDA perynsapusatop R(®P,©) — pacnpepenerus Jupnxne.

G.Balikas, M.-R.Amini, M.Clausel. On a topic model for sentences. SIGIR 2016.
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Mopenun cesisHoro Tekcra TemaTu4eckne Moaenu npennoXxeHuin
KoHTekcTHas gokymeHTHas knacTepusauus
CemaHTUYeCKME CETU 1 NEKCMHEeCKne LenoHKMn

TemaTtunueckas mogenb npegnoxeHuii 8 ARTM

1o mogens runeprpacba (BeplnmHbl — CNOBa, CermeHTsl — pebpa):

ZZ'“Zeth¢"SW+R¢ @)%rga@x

deDseSy  teT wes

EM-anroputm: mMeTogh npoCcToii uTepaumy Aasi CUCTEMbI YPABHEHUIA

E-war: [ pes = p(t|d,s) = norm(@td [T omr);

wes

. _ OR . _
M-war: ¢Wt = norm (nwt 3 ¢th>v Nyt = Z Z Nsw Ptds
weW deD seS,

OR . _
tg = norm (ntd + etdaTd)v Nig = ) NsPrds
\ teT t sESy

G.Balikas, M.-R.Amini, M.Clausel. On a topic model for sentences. SIGIR 2016.
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Mopenun cesisHoro Tekcra TemaTu4eckne Moaenu npennoXxeHuin
KoHTekcTHas fokymeHTHasi knacTepusayus
CemaHTUYeCKME CETU 1 NEKCMHEeCKne LenoHKMn

Tematnyeckasa mogesnb npeasoXKeHuii ¢ (poHOBOW Temoii

CnoBsa cermeHTta nopoxgatorcst nambo temoit p(w|t) = ¢y, 1ubo
coHoBbIM pacnpegenennem p(w) = 1), CNOB 0bLLEl NEKCMKN:

n
5 5 In 5 th H (dewgbwt_i_(l_xdsw)'l/)w) SW+R(¢7@) — rgaex
deDseSy teT WEs ’
BapuaHtbl mogenu (4to nyywe? — oTkpbiTas npobnema):
@ Xgsy = X — AONS TEMATUYECKNX CNOB B KONAEKL UM
@ Xgsw = X4 — BONA TEMATUYECKUX CNOB B AOKYMEHTE

@ Xdsw = [dwt > 1w] — pe3ynbTaT aHaANTNYECKO ONTUMMN3aLUN
Ans kaxgoro cnosa d, s, w (BO3MOXHO nepeobyuenue)

@ 1), obyuyaeTcs no konnekuuw

@ 1, = ™ — cbukcnposaHHoe pacnpegeneHue

n
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Mopenun cesisHoro Tekcra TemaTuyeckmne Moaenu npennoXKeHuin
KoHTekcTHas fokymeHTHas knactepusauuns
CemaHTUYeCKME CETU 1 NEKCMHEeCKne LenoHKMn

KoHTekcTHasa gokymeHTHas knactepusauus (CDC)

Nyw — CO-BCTPEYaeMOCTb CJIOB U U W;

p(u|w) = 4 — koHTeKCT cnosa w: npeanoxexne unm absau;
H(w) = —>" p(ulw)log p(u|w) — snTponus koHTekcTa cnosa w.
ueW

V3Kkuii KOHTEKCT — KOHTEKCT C HU3KOI SHTPOMUEA, aHAIOr TEMbI,
NOAMHOXECTBO HEC/YHYaiHO 4aCTO CO-BCTPEYAOLLUXCA COB.
Metog CDC — Contextual Document Clustering:

© pasbuTb JOKYMEHTbI Ha OAHOPOAHbIE cermeHTbl (ab3aubl)
© BLIJENNTL CNOBA C Y3KUMU KOHTEKCTaMU

© «knacTepn30BaTh y3KUE KOHTEKCTbI (HAWTN TeMbl)

© OoTHeCTM KaxAblli cermeHT K baumxaliweid Teme

V.Dobrynin, D.Patterson, N.Rooney. Contextual document clustering. ECIR, 2004.
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Mopenun cesisHoro Tekcra TemaTuyeckmne Moaenu npennoXKeHuin
KoHTekcTHas fokymeHTHas knactepusauuns
CemaHTUYeCKME CETU 1 NEKCMHEeCKne LenoHKMn

Bblp,eneHme C/10B, UMerLWnNX y3Kne KOHTEeKCTbI

Opurnnanshbiii CDC: gnanasoH log, N, pa3busaerca Ha uHTepBanbl,
B KaXX[OM MHTepBasne otbupatotcs cnosa ¢ Hanmenbwmmn H(w):

3aeucumoctsb sHTponuu H(w) ot gokymenTHoill vactotsl log, Ny

V.Dobrynin, D.Patterson, N.Rooney. Contextual document clustering. ECIR, 2004.
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Mopenun cesisHoro Tekcra

TemaTuyeckmne Moaenu npennoXKeHuin
KoHTekcTHas fokymeHTHas knactepusauuns
CemaHTUYeCKME CETU 1 NEKCMHEeCKne LenoHKMn

Bblp,eneHme C/10B, UMerLWnNX y3Kne KOHTEeKCTbI

Bonee akkypaTHbIii 0T6OpP NOKaNIbHBIX KOHTEKCTOB
C MOMOLLbLIO KBaHTUABHON perpeccun (oTcekaem 5% cHuay).

3aeucumoctsb sHTponuu H(w) ot gokymenTHoil vactotsl log, Ny

8
I
O | o eommmmmm—

A.lpur4yk. Vicnonb3oBaHne KOHTEKCTHOW AOKYMEHTHON KnacTepusaumm gns
YNyYlUEHNs KavecTBa TemaTuyeckux mogenein. 2015. MPTHN.
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Mopenun cesisHoro Tekcra TemaTuyeckmne Moaenu npennoXKeHuin

KoHTekcTHas fokymeHTHas knactepusauuns
CemaHTUYeCKME CETU 1 NEKCMHEeCKne LenoHKMn

MHunumnanusauma tematudeckoin mogenu ¢ nomouwbio CDC

3aBUCUMOCTb nepnnekcun oT 4ncna utepaunii (konnekuuns MMPO)

— random initialization
— cdc initialization
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A.lpur4yk. Vicnonb3oBaHne KOHTEKCTHOW AOKYMEHTHON KnacTepusaumm gns
YNyYlUEHNs KavecTBa TemaTuyeckux mogenein. 2015. MPTHN.

K. B. BopoHuos (vokov@forecsys.ru) BeposiTHOCTHBIE TemMaTu4eckme mMopenu

11/39



Mopenun cesisHoro Tekcra TemaTuyeckmne Moaenu npennoXKeHuin

KoHTekcTHas fokymeHTHasi knacTepusauus
CemaHTUYeCKME CETU U NEKCMHecKne LenoH4Kmn

CemaHTunyeckaa cetb WordNet

117K Habopos cunoHumos (synset), 155K cnos, ¢ onpeaeneHusmu
N NpUMEepamm, CBSA3AHHBIX CEMAHTUHECKAMMN OTHOLLEHNSIMUA:

@ runeporum — bonee obuiee (ponosoe) noHsTHe

@ rMnoHMM — 4acTHOe (BUAOBOE) NOHATME

@ XONIOHUM — 0bBbEMAIOLLEE LENoe

© MEepoHMM — COCTaBHasi 4acTb

CnoBapwn pa3geneHbl N0 4acTsaM pedu:

@ CyLLEeCTBUTENIbHbIE

@ rnarosbl maaﬂ CylHOCT, upramm} Eexusan CYWHOCTb, 06 bek:

on punaraTenbHbIE
[pacetue L‘pnupa BOTHOE. (payn aprechakt| fipuponnbii o6 be:
o Hapeuus S é 6 h

http://wordnet.princeton.edu
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Mopenun cesisHoro Tekcra TemaTuyeckmne Moaenu npennoXKeHuin
KoHTekcTHas fokymeHTHasi knacTepusauus
CemaHTUYeCKME CETU U NEKCMHecKne LenoH4Kmn

MeTtop nekcuuyeckux yenoyek (Lexical Chains)

Jlekcnyeckas yenoyka — MHOXECTBO TEPMUHOB:
@ napbl TEPMUHOB CBSA3aHbl TE€3AYPYCHBIMI CBA3SMU
@ cocefjHMe TEPMUHbI Ha pPacCTosiHUM He bonee 2 npeanoxeHuii
@ BO3MOXHA TPaH3UTWUBHAS CBSI3b YEpe3 TPETWii TepMuH
Cunbhas yenoyka — (no4tu) Bce cnosa cBsi3aHbl (KANKa)

statistsical
methods statistical

econometrics .

data
collection

Jane Morris, Graeme Hirst. Lexical cohesion computed by thesaural relations as
an indicator of the structure of text. 1991.
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Mopenun cesisHoro Tekcra TemaTuyeckmne Moaenu npennoXKeHuin
KoHTekcTHas gokymeHTHas knacTepusauus
CemaHTUYeCKME CETU U NEKCMHecKne LenoH4Kmn

I'Ipvlmep BbleJIeHnsa JIeKCN4eCKux uenodek

[Mpumep ncnonb3oBaHUSA pycckosiabl4HOro Tesaypyca PyTes

O nopsake okasaHus 6e3BO3MeE3AHOM Ha
(NoKyMKy) Urbs U BbINAATbI AEHEXHON KOMNEHCaUUN 3a HaeM (MogHaem) KUMbIX
MOMELLIeHNIl BOEHHOCYXaLLMM W FpaXkaaHam, YBOMEHHbLIM C BOEHHON cryGbi|

Bo ncnonHeHune 3akoHa Poccuiickon ®egepauum "O ctaTyce BoeHHocnyxawmx" n B
Liensx obecneyeHns MpaB Ha XWMiLLe BOEHHOCIYXaLLMX U rpaxaaH, YBONEeHHbIX ¢
BOEHHOW cnyx6bl, MpaeButenscteo Poccuiickoin Penepaumm NnocTaHOBNSET:
1. YTBepauTb npunaraemoe NonoxeHne o nopsiake okasaHus 6e3Bo3mesgHow

Ha (MoKynKy) *u1nbs 1 BbIMNaTbl JEHEXHON
KOMMeHcaLmmn 3a HaeM (NogHaeM) XUIbIX NOMELLEHNI BOEHHOCHYXaLUMM U rpaxaaHam,
YBOMEHHBLIM C BOEHHOM CryXObl.
2. MuHuctepcTBy 060poHbl Poccuiickoi deaepauym u MHbIM chefeparbHbiM opraHam
UCMOJSTHUTESNBLHON BMacTu, B KOTOPbIX MPeAycMOTpeHa BoeHHas criyxba:
B MECSYHbIVi CPOK pa3paboTaTb 1 yTBepAnUTb hOpMbl U NMepeveHb JOKYMEHTOB,
HeobXxoAnMbIX AN NPUHATUS peLleHnst 06 okasaHWUK BoeHHocTyKallum 6e3Bo3amesgHoii

NabopaTopusi aHanusa uHcdopmaymoHHbix pecypcos, HUBL, MI'Y
http://wuw.labinform.ru/info/onthology
K. B. BopoHuos (vokov@forecsys.ru)
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Mopenun cesisHoro Tekcra TemaTuyeckmne Moaenu npennoXKeHuin
KoHTekcTHas fokymeHTHasi knacTepusauus
CemaHTUYeCKME CETU U NEKCMHecKne LenoH4Kmn

MpumeHeHne TM pgna noctpoeHus LC 6Ge3 Tesaypyca

LDA Mode Method (LDA-MM):
@ Tema kaxgoro TepmuHa: t(w) = arg max; p(t|d, w)
@ TepMuHbl C oguHakoBbiMu t(w) obpasytoT Lenoyky

@ BO3MOXeH y4éT BTOpOii Tembl t' npu p(t'|d, w) > ¢

LDA Graph Method (LDA-GM):

@ rpad bamsocTeii Bcex TepMuHOB fokymenTa no p(t|d, w)
@ MaKCUManbHbIe KAUKKM 3TOro rpacha obpasyroT LenoyKku

LDA Top-N Method (LDA-TM):
@ ans kaxpgoro d Bbibupaem top-N tem us p(t|d)
® ans kaxpoli t Bolbupaem top-M Ttepmunos us p(w|t)
@ BCe Takume TepMuHbl U3 d 0bpasytoT LENOUKY

Steffen Remus. Automatically ldentifying Lexical Chains by Means of Statistical
Methods — A Knowledge-Free Approach. 2012.
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Mopenun cesisHoro Tekcra TemaTuyeckmne Moaenu npennoXKeHuin
KoHTekcTHas fokymeHTHasi knacTepusauus
CemaHTUYeCKME CETU U NEKCMHecKne LenoH4Kmn

I3amepeHue kayecTBa MOCTPOEHUS JIEKCUHECKUX LenoYek

3KCﬂeprI BblAENANN TEPMUHbI N NEKCNHECKNE LEMOYHKN!:
@ MO NpuHUNUNY OAHOPOAHOCTN TEMATUKN

@ NOBTOPEHNA TEPMUHOB, CAHOHUMBbI, KOM/OKaUun, MEPOHUMBbI,
r’mNnepoHnMbl, aHTOHUMDbI

LDA-MM LDA-GM LDA-TM S&M G&M || Anno A Anno B
avg. num. of lexical items per doc. 38.20 29.32 30.82 1440 1529 38.66 38.96
avg. num. of chains per doc. 13.80 9.12 732 583 5.71 11.25 7.38
avg. num. of links per doc. 8.60 2.06 1.44 - - 5.47 241
avg. size lexical chains 2.82 341 4.61 248 2.68 3.69 5.57
avg. num. of merged lexical chains 5.76 7.06 598 - - 6.10 4.99
avg. size merged lexical chains 8.29 4.45 5.57 - - 7.60 8.91
PesynbraTsi:

@ TeMaTu4eCKme Moaenn CpaBHUMbI C SKCNepTamMu

@ TeMaTN4eCKMNe MOAENN Nydlle CEMAaHTU4YeCKux ceTeil

Steffen Remus. Automatically ldentifying Lexical Chains by Means of Statistical
Methods — A Knowledge-Free Approach. 2012.
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TemaTu4eckas cermeHTauuns
CermeHTaLns TeKCTOB Nsmepenmne kaqvectsa cermenTaummu
OnTumMunsauma napaMeTpoB MOAenu cermMeHTauuu

3ajayum cermeHTaLunM TEKCTOB

LUenb: pasgeneHne TekCTa Ha CEMaHTUYECKN OAHOPOAHbIE

CerMeHThl OIS NOUCKa, Knaccudpumkaumm, cymmapusasuun.

Mpumepbl TekcToB, 0b6MafatoLWUX CErMEHTHONR CTPYKTYPOI
@ Hay4Hble CTaTbM

NnaTeHThI

y4ebHble Kypcbl

ropuanveckne AOKYMEHThI

HOBOCTHbIE Aalig»XecTbl

TEKCTbl pe3tome

obcyxaeHuUs B coumanbHbiX Meamna

¢ © ¢ ¢ ¢ ¢ ¢

MYNbTUA3bIYHbIE OOKYMEHTbI

M.A.Hearst. TextTiling: A Quantitative Approach to Discourse Segmentation. 1993.
I.Pak, P.L.Teh. Text Segmentation Techniques: A Critical Review. 2018.
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TemaTu4eckas cermeHTauuns
CermeHTaLns TeKCTOB Nsmepenmne kaqvectsa cermenTaummu
OnTumMunsauma napaMeTpoB MOAenu cermMeHTauuu

3apaya k-cermeHTauum nocnepgosatenbHocTu (k-segmentation)

OaHo:
nocneposaTenbHocTh BekTopos X = (x;)7_;, x; € RT.
Ons tekcToB x; — ambepamnru cnoe / npepnoxennii / absaues.

Haiitu:

k Henepecekatowumxca nognocnenosaTtensHoctell Sy L --- LU S, = X
n (onumoHanbHo) cucTemy npeactasuTeneit i, ..., ux € R7.
Kputepuii:

ZZHX, > = min

J lX,GS J’ J}

OnTuManbHoOe peLueHmne: GUHAMUYECKOE MPOrpaMMUPOBaHUE, O(nzk).

Richard Bellman. On the approximation of curves by line segments using
dynamic programming. 1961.
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TemaTu4eckas cermeHTauuns
CermeHTaLns TeKCTOB Nsmepenmne kaqvectsa cermenTaummu
OnTumMunsauma napaMeTpoB MOAenu cermMeHTauuu

Metop TemaTtu4eckoii cermenTauyum TopicTiling

(sj)jfil — nocneaoBaTENbHOCTL NPEANOXKEHNI AoKymeHTa d
p(tld,s) = ‘—i‘ > p(t|d, w) — TemaTuka npegnoxenus s
wes

pj = (p(t|d,5j))t€T — TeMaTN4ecKuii BEKTOP NPEANOXKEHNS S;

¢j = cos(pj—1, pj) — coherence score, oueHka bansocTu cocepHnx
npegsioxenuii (yem rnybxe nposan, Tem 4€TYE rpaHMLA)

di = %(hlj +hr; — 2cj) — depth score, oueHka rnybuHbl nposana

< ; ; o N igh .
z° : i 8 | highest left (hl) highest right (hr)
kS i i ? @ |
E ; : 8 o -
» N H N c 1
2o : i o < |
g ; : 2]
8 i S o )
o i [ ° 31 —local minimum . .
o 5 10 15 20 25 30 1 2 3 4 5 6 7 8
Sentence Sentence

Martin Riedl, Chris Biemann. Text Segmentation with Topic Models. 2012.
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n H TemaTu4eckas cermeHTauuns
CermeHTaLns TeKCTOB Nsmepenmne kaqvectsa cermenTaummu
OnTumMunsauma napaMeTpoB MOAenu cermMeHTauuu

Aepuctukn ana TopicTiling

DBpPUCTUKN ANa ONpejeneHns Yncna CerMeHToB:

@ 3a/laHHOE YMCNO MPOBANOB C Hambonblueli rnybuHoili dj

@ nposansl ¢ raybuHoii bonee avr{d;} + dstdev{d;}, 6 =0,5..1,2
JononHutenbHble 3BPUCTUKA U NapaMeTpbl:

o filter: urHopmposaTb kopoTkue npegnoxerus (menee 5 cnos)

@ NrHOpMpOBaTb CTOM-C/IOBA

@ nogbupaTb Y4MCNO NpeANOXeHniA Cnesa u cnpaga oT Jj
IBpPUCTUKN A1t TEMATUYECKON CermeHTauunm:
NCnonb30BaTh (POHOBLIE TEMbI U UFHOPUPOBATL UX B Pj
ncnonbsosath p(t|d, w) unm arg max. p(t|d, w)

noabupaTb YMCNO UTepauunii

e 6 ¢ ¢

nogbupate napamerpsl | T|, o, 5 B mogenn LDA

Martin Riedl, Chris Biemann. Text Segmentation with Topic Models. 2012.
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TemaTuyeckas cermeHTauus
CermeHTaLns TeKCTOB Nsmepenne kaqvectsa cermenTaummu
OnTumMunsauma napaMeTpoB MOAenu cermMeHTauuu

IamepeHue kadyecTBa cermeHTaLum

Basosble meToabl cermeHTauuu no sektopam p(wls;) n p(t|s;)

@ TT n TT-LDA — TextTiling (Hearst, 1997)

@ C99 n C99-LDA — knacrepusaunsi npegnoxenuii (Choi, 2000)
Konnekuun gnsi cpaBHeHnsi METOLOB CErMEHTALMN:

@ Choi dataset: cuntetnyecknii kopnyc, 700 LOKyMeHTOB
no 10 cermeHTOB, Hape3aHHbIX U3 «Brown corpus»

o Galley dataset: cunteTuuecknii kopnyc, 500 fokymeHTOB
no 4-22 cermeHToB, Hape3aHHbIx 3 «\WSJ corpus»

MeTpuku gnsi cpaBHeHWs MeTOAOB CErMeHTaLun:
@ Precision/Recall e yuuTbIBatoT rpaHnLbl MeXay cerMeHTamu
o Pj (Beeferman et al., 1997)
@ WD, WindowDiff (Pevzner and Hearst, 2002)

Martin Riedl, Chris Biemann. Text Segmentation with Topic Models. 2012.
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TemaTuyeckas cermeHTauus
Nsmepenne kaqvectsa cermenTaummu

CermeHTaLns TeKCTOB
OnTumMunsauma napaMeTpoB MOAenu cermMeHTauuu

MeTpI/IKI/I Ansa CpaBHeHUa MeToaoB cerMeHTayuu

CpaBHeHne ¢ naeansHoii cermentauneii (gold standard).
MeTtpuka P, — 4em MeHbLUe, TEM Nyylue:
e B = [cnosono3mu,v|v| i ni+k—1 nexaTt B ogHOM cermeHTe]

) B,Q — TO XK€ CamMoe A/s UAeasibHOl cermeHTauum

@ Py — ponsa nosuuuii, gnsi Kotopbix Bj # BIQ

D0C0000OENEERERENERNNENE

BIQ:00001111000011110000xxxx

DOODC0OONEENENEREEERREOCOOC

B:oo111111000011111111xxxKx

B panHom npumepe k =5, Py = 2%

Doug Beeferman, Adam Berger, John Lafferty. Statistical models for text

segmentation. 1999.
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TemaTuyeckas cermeHTauus
Nsmepenne kaqvectsa cermenTaummu

CermeHTaLns TeKCTOB
OnTumMunsauma napaMeTpoB MOAenu cermMeHTauuu

MeTpI/IKI/I Ansa CpaBHeHUa MeToaoB cerMeHTayuu

CpaBHeHne ¢ naeansHoii cermentauneii (gold standard).
Metpuka WD, WindowDiff — yem meHblue, Tem nyyuwe:

o (G = (qmcno CErMEHTOB MEXAY NO3ULusiMu i 1 i—|—k—1)
° C,-0 — TO XK€ caMoe 4SS UAeasibHOW CermeHTaumm

@ WD — ponsa nosuuuii, gns kotopbix C; # Ci0

D0C0000OENEERERENERNNENE

CI-0200001111000011110000XXXX

DOODC0OONEENENEREEERREOCOOC

C:00112211000011111111xxx X

WD = % — cunibHee WITpad 3a KOPOTKUE NTOXKHBLIE CErMEHTBI

Lev Pevzner, Marti Hearst. A critique and improvement of an evaluation

metric for text segmentation. 2002.
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TemaTuyeckas cermeHTauus
CermeHTaLns TeKCTOB Nsmepenne kaqvectsa cermenTaummu
OnTumMunsauma napaMeTpoB MOAenu cermMeHTauuu

Pesynbtathl cpaBHeHus metopos cermenTtauun (Choi dataset)

Method Segments provided | Segments unprovided

Py WD P WD
C99 11.20 12.07 | 12.73 14.57
C99LDA 4.16 4.89 8.69 10.52
T 44.48 47.11 | 49.51 66.16
TTLDA 1.85 2.10 16.41 21.40
TopicTiling | 2.65 3.02 | 4.12 5.75
TopicTiling 1.50 1.72 3.24 4.58
(filtered)

@ TemaTuueckue mMogenu nydiue
o JIngupyet TopicTiling ¢ donnsTpauneii KOpOTKUX NPesoKeH nii

@ «Segments provided» — 4ncio cermMeHTOB U3BECTHO
(Ha peanbHbIX JAHHBIX 3TO HEPEANUCTUYHOE MPEANONOXKEHNE)

Martin Riedl, Chris Biemann. Text Segmentation with Topic Models. 2012.
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TemaTuyeckas cermeHTauus
CermeHTaLns TeKCTOB Nsmepenmne kaqvectsa cermenTaummu
OnTumMunsauma napaMeTpoB MOAenu cermMeHTauuu

3asucumoctu Py (k = 6) oT napametpoB mogenu

044

4
W
L

P_k value

P_k value

o
I8}
!

number of sample iterations

Topic Number

@ KauectBo cermeHtauum cunbHo 3asucut ot | T |
@ ontumanbHbiii guanason | T| = 50..150 goctaTouHo wmrpok

@ npu | T| = 100 cxogmumocTts 3a 20-30 utepauuii

Martin Riedl, Chris Biemann. Text Segmentation with Topic Models. 2012.
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TemaTuyeckas cermeHTauus
Nsmepenmne kaqvectsa cermenTaummu
OnTumMunsauma napaMeTpoB MOAenu cermMeHTauuu

CermeHTaLns TeKCTOB

3asucumoctu Py (k = 6) ot napamertpoB «, 3 mogenu LDA

. T . . .
v
0.04 [
0.15 1 et
#
2 0031 3
T ©
< Z 0101 [
o o' A
0.021
0.05
001+ PR
NI s N N S $ N ‘ s
S P O © © S FE o
alpha values beta values

@ PaspexusaTb Hago, HO MaTpuLy © — He CANLLIKOM CUALHO

@ napameTpbl «, 3 MeHee KpUTUYHbI, YEM HUC/IO TeM

Martin Riedl, Chris Biemann. Text Segmentation with Topic Models. 2012.
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aTm4eckas cerMeHTauus
CermeHTaLns TeKCTOB Nsmepenmne kaqvectsa cermenTaummu
OnTumMunsauma napaMeTpoB MOAenu cermMeHTauuu

3aBucumoctb Py (k = 6) oT wupunbl okHa w (window)

CbI/IKCVIpOBaHHOe HNCNO CErMeHTOB:
seg. size 3-5 6-8 9-11 3-11
P, |WD[P, [WD|P, [WD]|P, [WD
2.71] 3.00| 3.64| 4.14] 5.90| 7.05| 3.81| 4.32
3.71] 4.16] 1.97] 2.23] 2.42[ 2.92] 2.00] 2.30
1.46{ 1.51] 1.05] 1.20] 1.13] 1.31] 1.00] 1.15
1.24[1.27[0.76[0.85[0.56(0.71{0.95
2.78] 3.04| 1.71] 2.11| 4.47| 4.76| 3.80| 4.46
2.34] 2.65| 1.17] 1.35] 4.39] 4.56] 3.20] 3.5

d=true,w

P_k measure

r onpeaensaeMoe 4Yncao CErMeHToB:
Seg. size 35 6-8 911 311

P, WD |P, [WD [P [WD [P [WD
2.39 1.09] 5.85] 9.20[15.44
3.54 T.08[ 2.57] 3.01
15.53 0.79] 0.88] 1.98] 3.2:
11.65 0.62[ 0.62[0.67] 0.88] 0.66] 0.78
21.47|21.62]16.30[16.30] 6.01] 6.14]14.31]14.65
21.57|21.67|17.24|17.24] 6.44] 6.44|15.51[15.74

T T T T T T T T T T T T
10111213 14 1516 17 18 19 20 21 22 23 24

Topic Tiling Window

(]

OnTumanbHas WwMpuHa okHa W = 2-3 NpegnoxeHus

(]

«d=truex: ycpegHenue arg max; p(t|d, w) no kaxgomy w

(]

Mouemy oHu He goraganuck ucnons3osatb p(t|d, w)?

Martin Riedl, Chris Biemann. Text Segmentation with Topic Models. 2012.
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CermeHTaLns TeKCTOB

TemaTuyeckas cermeHTauus
Nsmepenmne kaqvectsa cermenTaummu
OnTumMunsauma napaMeTpoB MOAenu cermMeHTauuu

OkcnepuMeHThbl Ha bonee peanucTuyHbix gaHHbix Galley's WSJ

pNKCUPOBAHHOE HNCIIO CErMEHTOB:

onpenensieMoe 4nMcno CErMeHToB:

[ Parameters | All words | Filtered | [ Parameters | All words | Filtered |
‘ ‘ Py ‘ WD | Py, | WD | | | P | WD ‘ Py, | WD |
d=false,w=1 37.31 43.20 37.01 43.26 1 53.07 72.78 52.63 72.66
35.31 41.27 33.52 39.86 1 3.42 74.12 51.84 72.57
22.76 28.69 21.35 27.28 2 46.68 65.01 44.81 63.09
21.79 27.35 19.75 25.42 2 46.08 64.41 43.54 61.18
14.29 19.89 12.90 18.87 5 30.68 43.73 28.31 40.36
13.59 | 19.61 11.89 | 17.41 5 28.29 38.90 26.96 36.98
14.08 22.60 14.09 22.22 d=false,w=10 19.93 32.98 18.29 29.29
13.61 21.00 13.48 20.59 d=true,w=10 17.50 26.36 16.32 24.75

@ KayecTtso CerMeHTaunn CNAbHO 3aBUCUT OT KOJANEKLU NN

@ OnpefensaTb 4MCAO CErMEHTOB CTajo TpyfaHee

@ OkHo npuwnock pacwmputs Ao w = 5-10 npennoxxeHuii

@ 3pech «filtered» — y4nTbiBaTh TONBKO CyLECTBUTENBHbIE,
npuaaraTeNbHbIE N F1arobl — MNOMOraeT, HO HE CUJIbHO

Martin Riedl, Chris Biemann. Text Segmentation with Topic Models. 2012.
K. B. BopoHuos (vokov@forecsys.ru)
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FnoTesa o cermeHTHOI CTPYKType TekcTa
Perynspusauns E-wara
Perynsipusauns nocneposaTenbHoro TekcTa Mpumepsr perynspusatopos E-wara

CermeHTHasa CTpyKTypa TekcTa u nocr-obpaborka E-wiara

Hokyment d = {wi,...,wp,}, ng — AnnHa gokymenTa d
Tematuka Tepmos B gokymente p(t|d, w;) — matpuua T Xng:
123 ... . ng

Il

} cekumoHmpoBaHme un paspexuBaHue |

| crnaxunesaHue n KOHTpacTupoBaHue |
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FMnoTesa o cerMeHTHON CTPYKType TekcTa
Perynapusauyns E-wara

Perynsipusauns nocneposaTenbHoro TekcTa Mpumepsr perynspusatopos E-wara

Perynapu3sauuna E-wara

TpéxmepHas matpuya 1= (ptd,,,, = p(t|d, W)) T DX W
Makcumuzauus log npasgonogobusi ¢ perynsipuzatopamu R n R:

Z Z New In Z watetd + R(H(CD @)) + /%(CD, @) - rg’zg(
deD wed teT

EM-anroputm: MeTog npocToli utepaunn gnsi CUCTEMbI YpaBHEH WA
E-war: (Ptdw = nt%r;n (¢wt9td)

" OR(M OR(MN
Prdw = Ptdw (1 4+ — (—%pfdw) — 2. Pzdw apﬁdw)»
zeT

M-war: ¢Wt = norm< Z ndwlstdw + wat%)

weW deD
_ ~ R
Ora = nOFm( Y- NdwPrdw + Ot 5y - >
teT \ , cd ic
i
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FMnoTesa o cerMeHTHON CTPYKType TekcTa
Perynapusauyns E-wara
Perynsipusauns nocneposaTenbHoro TekcTa Mpumepsr perynspusatopos E-wara

Habpocok gokasatenbcTBa: Tpu ieMMbl

Nemma 1. [ns dyHkyun pryy, (P, 0) = % n noboro z € T

OPzdw — ), OPzdw _ —
(bwt ad)jvt - ‘9 892{ - ptdw([z— t] - pzdw)-
Beeném dyHKLMIO OT BCIOMOraTeNnbHbIX nepemeHHbix [1:

OR(N OR(N
Qraw (M) = Bpfdw) B Z7— Pedw 8P£dw)'
ze

Nemma 2. Ecan R(I) He 3aBucut ot ptdw npm w ¢ d, 10

qswta(';-‘;(r: Z Ptdetdw( ) atd agtd Z Ptdetdw( )

Jlemma 3. CDopmynbl M-wara:

wat = norm( Z Ndw Ptdw + Z Qtdwptdw + ¢Wt8¢> >
weW A\ gep deD

Otg = norm( Z Ndw Ptdw + Z Qtdwptdw + 0tg 89d>
teT \ yed wed
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FMnoTesa o cerMeHTHON CTPYKType TekcTa
Perynapusauyns E-wara
Perynsipusauuns nocnegosaTenbHoOro TekcTa Mpumeps! perynsipusatopos E-wara

Jlemma 1. 3amevatenbHoe TOXAECTBO

Ons dpyHkyn prgy, (P, 0) = Zﬁ% n noboro ze€ T

apzdw -0 dapzdw
Obwt 0y

- Ptdw([Z: t] - Pzdw)-

Bocnonb3syemcs onpegenenuem dyHkuum pigy (P, O):

OPzdw — [z2=1]0t Zu Gwiulud — OtdPwz0zd .
wt -

(bwt

Obwe (u dwubua)?
= Ptdw [Z: t] — Ptdw Pzdw = Ptdw([ZZ t] - Pzdw);
0 OPzdw —9 [Z: t]¢wt Zu Swiulud — OwtPwz0zd .
td = Utd =

6(ﬁtd (Zu ¢Wu6ud)2

= Ptdw [Z: t] — Ptdw Pzdw = Ptdw([Z: t] - pzdw)-
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FnnoTesa o cermMeHTHOU CTPyKType TekcTa

Perynapusauyns E-wara
Mpumeps! perynsipusatopos E-wara

Perynsapusayns nocneposaTenbHOro Tekcta

Nemma 2. Auddeperunpyem cynepnosuuuio R(M(P, O))

Mycts R(IM) He 3aBucuT oT nep6M6HHbIX ptdw npu w ¢ d. Torga

Z ptdetdW( )

(bwtaang(r:) = Z Ptdetdw(n); etd 89d
eD

AR(N)
Z pZdW 8Pzdw ’

rae Qtdw(n) = 8Ptdw

3ameTum, 4TO 8’32"”—0 w#£v; M_o t#z;
()R r)pzdw.

— OR(M) dpzay _
¢wt a¢> . = Qwt Z Py a¢>5t => > dpzdw(/Wt S
deD zeT

dR(n r)pzdw

BR |_| apzdv —
Ota 39d = Otd Z apzdv 00— %d GZT OPrdw 1 Dy *
w z I

z,d,v

B cuny nemmbl 1 cnpaseaineo ToxaecTso
OR(T
9R( )ptdw<[2: t] - pzdw) = ptdetdW(rI)-

EZT 9 Pzdw

z
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OAENN CBA3HOro TeKCT: FMnoTesa o cerMeHTHON CTPYKType TekcTa
T T Perynapusauyns E-wara
Perynsipusauuns nocnegosaTenbHoOro TekcTa Mpumeps! perynsipusatopos E-wara

JNlemma 3. MNoacrasnsiem npoussogHsie R(MN(P,0)) B M-war

Touka makcumyma (P, ©) perynspusosanHoro log-npaesgonogobus

Z Z nc/wIn Z ¢Wf0fd + R(ﬂ(¢,@)) + R(CD,@) — Mmax
deD wed teT ®.0

YAOB/IETBOPSIET CMCTEME YPABHEHNIA OTHOCUTENIBHO (ut, Otd, Prdw:
tdw = norm t0td);
Ptdw = norn (Pwtbta)

Dot — norm( Do ity - 0, Ot P - ¢wt%>;
weWw wt

deD deD
_ IR
Org = norm( > NdwPedw + - QedwPraw + e 80td>'
teT \ ey wed

Obwnii unen B chopmynax M-wara nepeHocutes B E-war, ecnn
BBECTUN HOBYHO NEPEMEHHYIO Prgy, = ptdw(l + ﬁQtdw(ﬂ)).
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FMnoTesa o cerMeHTHON CTPYKType TekcTa
Perynapusauyns E-wara
Perynsipusauns nocneposaTenbHoro TekcTa Mpumepsr perynspusatopos E-wara

Fmnotesa o noct-obpabotke E-wiara

Mexay E- n M-warom gobaensietcs obpabotka matpuusl (Praw )
TEMaTNYECKUX BEKTOPOB MNOCNE[0BATENbHOCTN TEPMOB AOKYMEHTa:

puan = pe (14 - (S0 - 575, SX0)) )

Ndw aptdw 2T 6pzdw

MocT-0bpaboTka E-wara nossonsier yunThiBaTh NOPSAOK TEPMOB
B AOKyMeHTe B 06x04 runoTesbl «Mellka C/OBY.

Joboe «pasymHoe» npeobpa3oBaHune Pigyw — Prdw IKBUBANEHTHO
HekoTopomy perynspusatopy R(IM(®, O)).

OTKpbITbIE BONPOC: Npn Kaknx yCAOBUAX MO 3aAaHHBIM
Ptdw W Prdw BO3MOXHO nogobpate dyrkumuto R(I1) Tak, 4Tobbi
BbINOJIHANOCH ypaBHeHne noct-obpabotku (1)7
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FMnoTesa o cerMeHTHON CTPYKType TekcTa
Perynspusauns E-wara
Perynsipusauuns nocnegosaTenbHoOro TekcTa Mpumeps! perynsipusatopos E-wara

Mpumep 1. Kpocc-aHTponuiiHoe paspexxusaHue p(t|d, w)

MyTb KaXAbIi TEPM OTHOCUTCSI K HEBONBLIOMY HUCAY TeM:
KL(% | p(tld,w)) — max.

Cymmupyem no BCEM TEPMaM BCEX LOKYMEHTOB:

R(M) = — Z Z N Z In prgy — Max.

dGD wed teT

®Popmyna perynsipusosaHHoro E-wara:
Ptdw = Ptdw — T(ﬁ - ptdw)-

WNutepnpetauyus: Ecan pgn < |—.}.‘ TO Pidw CTAHET ewg MEeHbLUE.
TemaTuka TepMa KOHUEHTPUPYETCSt B HEBOBLLLUOM YUCIE TEM.

HepocTtaTok: TemaTuka cocegHunx TEPMOB pa3peXMBAETCA HE3aBUCUMO.
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FMnoTesa o cerMeHTHON CTPYKType TekcTa
Perynspusauns E-wara
Perynsipusauuns nocnegosaTenbHoOro TekcTa Mpumeps! perynsipusatopos E-wara

Mpumep 2. TemaTu4veckas Mogenb CErMEHTUPOBAHHOIO TEKCTa

S4d — MHOXeCTBO MUKPO-CErMEHTOB JOKyMeHTa d
Ngy, — YUCNO BXOXAEHU TepMa W B CErMeHT S OJINHbI Mg
TemaTuka cermeHTa s € Sy — cpeaHee no BCEM €ro TEpMam:

Ptds = p(t|d,5) = ,-,lS Z Nsw Ptdw -

wes

Kpocc-anTponuiiHbiii perynsipusatop paspexusanus p(t|d,s):

R(M=—=>5 > > In> nswpPtdw — max.
deDseS,teT  wes
®dopmyna perynspusoaHHoro E-wara:

~ _ _ T Nsw (1 Pzdw
Ptdw = Ptdw <1 Naw Z Ns (Ptds ZEZT Pzds >>

SESy

NHTepnpetauus: ecnn pigs < TO Pidw YMeHbLIATCA V W € s.

\TI
TemaTnka cermeHTa KOHLEHTPUPYETCS B HEBONBLIOM YucCie TeM.
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O CermMeHTHOIi CTPYKType TekcTa
Perynapusauyns E-wara
Perynsipusauuns nocnegosaTenbHoOro TekcTa Mpumeps! perynsipusatopos E-wara

Mpumep 2. DKCNEpMMEHT Ha MOJYCUHTETUYECKOW KOMNEeKuun

CermeHTauNs TEKCTOB, CK/IEEHHbIX N3 CErMEHTOB MOHOTEMAaTUYHbIX
cTaTeli Hay4HO-NPOCBETMTENLCKOrO nopTana postnauka.ru

ARTM ¢ cermeHTauuei

.

ToSTOMY HeY UBHTELHO, T B TaKOM | PETHOE, BosHiTKA-
Topic 1 - et Amye L [STHOE — [OGUHOCTH) Xyacs, coveTamaT
TRUAKTHKA TPWH aycTpiticcKi » camo-TuGernien
cuerema (segment boundary - detected)
ci1080 benpars 1722 roma Terpost 1 Guma npmsira Tabens
e o panrax feHTHpOBABIII _TOPAOK
Byxea T ERE) - EESTmag
2 onpeaeimil coorsercrie [RENNGRINY. sociitix
T T
Kirraiickii
KyIBTY pHbtit
Bo3pact
cucrexa = PLSA
yuéntit

TI03T0MY Hey AMBHTEILAO, “IT0 B TaKoM | POHOE. BOIHKA-

xyacs, coveraomas

sakon

rocysaperso d)

3 22 rom Tlerpos upmisiTa TaGes

ctomap SAKOH, periavesTHpOBABII HOPHIOK
rocysapersemol ® it

om0 S

onpeae:smli coorsercTie [IPMRAMHCKIX, LOCHHbLIX 1t

N.Skachkov, K.Vorontsov. Improving topic models with segmental structure of
texts. Dialogue, 2018.
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Pesome

@ luneprpadsl u perynapusauyusi E-wara — obuyme mMexaHusmbl
ARTM pnsa y4éTa CBABHOCTM TeKCTa B 0bxof «MellKa CloBY»

o Twitter-LDA, senLDA — TtemaTuyeckune mogenn npeasioxeHnii
@ TopicTiling — meTon TemaTuyeckoii cermeHTauum

o CDC, LC — HeBepoATHOCTHbIE NMOAXOAbI K BbIAENEHMNIO
TEMaTUKU TEKCTOB U TEMATUYECKON KnacTepusauum

@ TemaTunueckue MmoZenn npep,nox(eHMM nNcnoNb3yrTCA Onsa
CerMeHTaumun n CyMmMapusaummn TeKCToB

@ WindowDiff — mepa kauecTsa cermenTayum
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