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@ Cermentauuns tekcros
@ TemaTuyeckas CerMeHTaymns
@ VIsmepenne kavyecTBa cermeHTaymum
@ OnTummnsaymsa napameTpoB MOAENN CerMeHTaLum

© Cymmapusauus tekctos
@ OueHusaHne n oTbop NpeanoXeHnii Ana cymMMapusauun
@ TemaTnyeckas MOLE/b NPEANOKEHNIA ANA CyMMapu3auun
@ MeTpukn Ka4ecTsa Cymmapusaunm

© Heiipocetessie mopgenn cymmapusauum
@ Mogenb camoobyuenus (self-supervised)
o Cymmapusaumsa Ha OCHOBE TpaHChOpMEPOB



CermeHTaumns TekcToB TemaTu4eckas cermeHTauuns
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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CermeHTaumns TekcToB TemaTu4eckas cermeHTauuns
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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CermeHTaumns TekcToB TemaTu4eckas cermeHTauuns
Nsmepenmne kaqvectsa cermenTaummu
OnTumMunsauma napaMeTpoB MOAenu cermMeHTauuu

HanomuHaHue: Tematnyeckoe mogenuposaHue 8 ARTM

Makcumusauyus norapudgpma npasgononobus ¢ perynsapmsaTopom:

D nawn D Suelea + R(®,0) — max

d,w teT

EM-anroputm: mMeTogh npoCcToii uTepaumy Aasi CUCTEMbI YPABHEHUIA

E-war: (p(t|d,w) = ptgw = ntoerp ((bwtetd)

. = = OR
M-war: P(W‘t) - ¢Wf — DVOErVn\‘/] < ng Ndw Ptdw + ¢Wf 8¢wt>
p(t|d) = 0g = norm< > NgwPrdw + thgTR)
teT \ yed w

roe ntor7r_n(xt) — % — onepauns HOPMUPOBKN BEKTOPA.

€ seT
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CermeHTaumns TekcToB TemaTu4eckas cermeHTauuns
Nsmepenmne kaqvectsa cermenTaummu
OnTumMunsauma napaMeTpoB MOAenu cermMeHTauuu

Metoabl cermenTayuu: ot TextTiling k TopicTiling

(sj)jfil — nocneaoBaTENbHOCTL NPEANOXKEHNI AoKymeHTa d
_ 1
vs[t] = o] Ze:s Vw[t] — BekTOpHOe npeacTaBneHne nNpepnoxeHnst s
w

Vw [t] — ambepgunru cnos (word2vec, Tematuueckue p(t|d, w) un T.0.)

¢j = cos(vj_1, vj) — coherence score, oueHka bansocTn cocefHux
npegsioxenuii (4em rnybxe nposas, Tem 4éTYe rpaHuMLa)

i = %(hlj +hrj — 2cj) — depth score, oueHka raybuHbl nposana

= ; ; o N ) )
z° : : 8 | highest left (hl) highest right (hr)
& i i ? @ |
€ ; ; 8 o -
» N H N c 1 -
e S : i o < |
g ; i 2o
8 i S o )
o i [ ° 31 —local minimum . .
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Sentence Sentence

Martin Riedl, Chris Biemann. Text Segmentation with Topic Models. 2012.
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CermeHTaumns TekcToB TemaTu4eckas cermeHTauuns
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:

® NCnonb3oBaTh POHOBbIE TEMbI U UTHOPUPOBATH UX B V|

@ uncnonb3osath p(t|d, w) unm arg max, p(t|d, w)

@ nogbupate Yucno utepaumii

© nopbupate napametpsbl | T|, o, B B mogenn LDA

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

MeTpI/IKI/I Ansa CpaBHeHUa MeToaoB cerMeHTayuu

Bce mMeTpukn ocHOBaHbI Ha CPaBHEHUM C UAEANLHONM CerMeHTaumel,
T.H. «3050TbIM cTaHgaptom» (gold standard).

o Pj (Beeferman et al., 1997) — uem meHbLUe, Tem syuLue:
B, = [cnosonosmu,mm i ni+k—1 nexaTt B ogHOM cermeHTe]
B,-0 — TO e camoe A5 uAeansHOR cermMeHTauum

< 0
Px — nonsa nosuuuii, pns kotopbix B; # B;

o WD, WindowDiff (Pevzner and Hearst, 2002)

G = ('-II/ICJ10 CErMEeHTOB MEXAY NO3ULusMU i 1 i—|—k—1)
C? — 70 e camoe ANA MAeanbHON CermMeHTaLMn

~ 0
WD — ponsa nosuuuii, ans kotopbix C; # C;

Doug Beeferman, Adam Berger, John Lafferty. Statistical models for text
segmentation. 1999.

Lev Pevzner, Marti Hearst. A critique and improvement of an evaluation
metric for text segmentation. 2002.
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CermeHTaumns TekcToB TemaTuyeckas cermeHTauus
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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CermeHTaumns TekcToB TemaTuyeckas cermeHTauus
Nsmepenmne kaqvectsa cermenTaummu
OnTumMunsauma napaMeTpoB MOAenu cermMeHTauuu

3asucumoctu Py (k = 6) oT napametpoB mogenu

054 o
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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

CermeHTaumns TekcToB

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

. T . . . A L . .
v
0.04 [
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T ©
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@ 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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CermeHTaumns TekcToB aTm4eckas cerMeHTauus
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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CermeHTaumns 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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OuenunsaHmne n otbop npepgnoxeHuini ans cy JUEEIVY]
Cymmapusaums TekcTos TemaTnyeckasn Mogenb NpeanioXXeHNi A5l CyMMapusaLnum
MeTtpukn kadectsa cymmapusauun

3apaya cymmapusauun (aHHOTUpPOBaHUS, pechepupoBaHns) TEKCTa

ABTOMaTUYECKas CyMMapu3ayusi — KpPaTKuii TEKCT, MOCTPOEHHbI
MO OAHOMY UM HECKONLKUM [OKyMeHTaM u Haubosiee nosHo
nepefaroWmnii X CoOpep>KaHme.

lMonyasromatnyeckass — HAMS, human aided machine summarization

OCHOBHbIE TUMbI 33434 CyMMapu3aunn:
@ one-document — Ha Bxoae oguH fokymeHT d € D
@ multi-document — na Bxoge Habop gokymentos D' C D
@ topic — Ha Bxoge Habop cermenTos Tembl p(d, s|t)

OcHoBHble NOAXOAbI K CyMMapu3auuu:
@ extractive — BbIBOP HEKOTOPbLIX MPEAJIOKEHNIA LLENNKOM

@ abstractive — reHepauusi TEKCTa Ha €CTECTBEHHOM SI3bIKE

H.P.Luhn. The automatic creation of literature abstracts. 1958.
Juan-Manuel Torres-Moreno. Automatic Text Summarization. 2014.
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OueHuneaHne n otbop npepnoxkexuii gnsa c rnapusayun
CymmMapusayms TeKcTos TemaTu4eckan mofens NpeasoXKeHNA ANA cymMMapusanum
MeTpukn kadectsa cymmapusayuu

OcHoBHble 3Tanbl BbibopoyHoi (extractive) cymmapusauyun

© BHyTpeHHee npeacTaeneHne TekcTa
o rpad / knactepusauus / TemMaTU3aums NPEASOXKEHNN B TEKCTE
@ BbIYNCJIEHNE BAXKHOCTUN U APYruX NMPU3HAKOB MPeAJIOKEHWNA

© OueHunsanne nonesHocTn (paHXXMpPOBaHUE) MPEANOKEH NI
© OTbop npepnoxeHuii ana pedepaTta
@ ONTUMU3ALMS KPUTEPMEB MHGPOPMATUBHOCTY 1 PA3AUYHOCTH
@ ONTMMMW3aUMs NOCNEA0BATENLHOCTY NPESIOXKeH NN
© Y4€T uenein n ocobeHHOCTER NpuKNagHON 3a4a4n
(HoBocTm/cTaTbn/Beb-CcTpaHMLbI /NOCTbI/M3iAnNbI)

D.Das, A.Martins. A survey on automatic text summarization. 2007.
A.Nenkova, K.McKeown. A survey of text summarization techniques. 2012.
Yogita Desai, Prakash Rokade. Multi Document Summarization: Approaches
and Future Scope. 2015.

Mahak Gambhir, Vishal Gupta. Recent automatic text summarization
techniques: a survey. 2016.
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OuenunsaHmne n ot6op nNpeanoxeHuii Ana cymMmmapusauum
Cymmapusaums TekcTos TemaTnyeckasn Mogenb NpeanioXXeHNi A5l CyMMapusaLnum
MeTtpukn kadectsa cymmapusauun

TextRank — aHanor cceinoyHoro paHxuposaHus PageRank

TekcT — rpadb npegnoxeruii. Mpeanoxernne s € S Tem BaxkHee,

— yem bonblue apyrux NpeajioKeHuid ¢, NOXOXUX Ha s,

— 4YeM Ba)KHee MPEeAJIOKEHNS C, NOXOXKME Ha S,

— YEeMm MeHblUe ApYyrux NpeasioKeHuli, Ha KOTOPLIE C TAKXKE MOXOXKE.

BeposiTHocTh nonacTb B S, cay4aiiHo 6J1y>Kp,aﬂ MO MOXOXMUM:

PR(s)=(1—-9)+¢ E Sout‘
CES'"
ST C S — MHOXeCTBO NpeAoXKeHunii C, MOXOXKMUX Ha S,
SOUt C S — MHOXeCTBO MPefsioKeHUN, Ha KOTOPbIE MOXOXE C,

d = 0.85 — BeposTHOCTb Npogo/mkaTh bayxpaarusa (damping factor)

Sergey Brin, Lawrence Page. The Anatomy of a Large-Scale Hypertextual Web
Search Engine. 1998.

Rada Mihalcea, Paul Tarau. TextRank: Bringing Order into Text. EMNLP-2004.
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OuenunsaHmne n ot6op nNpeanoxeHuii Ana cymMmmapusauum
Cymmapusaums TekcTos TemaTnyeckasn Mogenb NpeanioXXeHNi A5l CyMMapusaLnum
MeTtpukn kadectsa cymmapusauun

OnpepgeneHne cxogcrTBa NpeaiodXKeHuii

Honsi obwux cnoe B ABYX NpennoXeHusix
Hons obuwux cnos, 3a CKNoYeHeM Cnos oblueli nekcuku
Hons obwux n-rpamm B ABYX NPEANOXEHUSAX

Cx0fCTBO BEKTOPHbIX NPEACTABNAEHUA ABYX NPEAIOKEHNT

e © 6 ¢ ¢

CxofCTBO TEMATUHECKMX pacnpeaeneHnii AByX NpeasioKeHui

Opyroe npumenenune TextRank — uszsnevenne knrodesbix cios
(keyword extraction).

B atom cnyyae 6ansocts mexgy cosamu (n-rpammamn)
OnpefensieTcs no 4acToTe UX COYETAEMOCTN B OKHE LWMPUHBI h
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OuenunsaHmne n ot6op nNpeanoxeHuii Ana cymMmmapusauum
Cymmapusaums TekcTos TemaTnyeckasn Mogenb NpeanioXXeHNi A5l CyMMapusaLnum
MeTtpukn kadectsa cymmapusauun

nOKprTI/Ie TEPMUHONOITMN N TEMATUKN OOKYMEHTa

Sq — MHOXeCTBO NpeanoXeHnin gokymeHTa d
a C 54 — nckomasi cymmapusauus

MokpbiTne Tepmunonornu gokymenta (lexicon coverage):

WCov(a) = KL (p(w[d) [p(w[2)) — min

MokpbiTne TemaTukm gokymeHTa (topic coverage):

TCov(a) = KL(p(t|d)| p(t]a)) — mig
aCdSy
N36biTouHoCTs cymmapusauun (redundancy):

Red(a) = ) B — min, B = sim(p(wls), p(w|s')),
s,s'ca

roe sim — ofHa U3 mep cxoacTsa: cos, JS, Jaccard u T.n.

Marina Litvak, Natalia Vanetik, Chunlei Liu, Lemin Xiao, Onur Savas.
Improving Summarization Quality with Topic Modeling. 2015.
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OuenunsaHmne n ot6op nNpeanoxeHuii Ana cymMmmapusauum
Cymmapusaums TekcTos TemaTnyeckasn Mogenb NpeanioXXeHNi A5l CyMMapusaLnum
MeTtpukn kadectsa cymmapusauun

3ajaya MHOroKpuUTepuasibHOW AUCKPETHOW onTuMusauumu

Mertog penakcayum: Bmecto a C Sy nwem s = p(s|a), rae s € Sy.
B penakcupoBaHHoli 3agauve:

p(wla) = > p(wls)p(sla) = > F=ms

S

sed sed
p(tla) = > p(t|s)p(sla) = 3 Oesms
sed sed

Cymma Tpéx kputepues WCov(a) 4+ 71 TCov(a) + mRed(a):

anw Ind> ”n—Vfﬂs + 71 Zﬁtd In>" O1sms — 12 Z Bssrtsmsr — max
wed s€d teT s€d s,s'ed m
MakcuMusaums nOKpbITUS — 3TO MakCUMU3auus npasgonogobus!
MoxkHo [0BaBUTH perynspusaTop paspexmBaHus:

R(m) = —73 Z Inms — n{w;m}x

s€Sy
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OuenunsaHmne n ot6op nNpeanoxeHuii Ana cymMmmapusauum
Cymmapusaums TekcTos TemaTnyeckasn Mogenb NpeanioXXeHNi A5l CyMMapusaLnum

MeTpukn kadectsa cymmapusayuu

OueHka NoNe3HOCTW MpeaoXKeHu

JononHutensHble npusHakn ans otTbopa npeanoxxeHuii:
@ SumBasic — cpefHss 4acToTa C/OB, UCKAKOYasi CTON-CA0Ba
o Centriod — cpegnuii TF-IDF cnos, npesbiwatowuii nopor
@ LexicalChain — 4ncno cnoe CuabHLIX NEKCMYECKUX LIENOYEK
@ ImpactBased — 41cno CNoB 13 CCbINAMOLLNXCA KOHTEKCTOB

o TopicBased — uncno cnos u3 3anpoca nonb3oBaTens

CtpaTteruu otbopa npennoXeHuii:
@ 10 0AHOMY tOp-NPEANOXKEHUIO OT KaXKAol U3 top-Tem
@ noowpaTh BbIBOP COCEAHUX NpeaNoXKeH i

@ wTpadoBaTh NPeAsIoOKeHNs C aHahOpOi 1 SAANNCUCOM

A.Nenkova, K.McKeown. A survey of text summarization techniques. 2012.
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OueHueaHne n otbop npeanoxkeHuii ona cymmapusauyuu
CymmMapusayms TeKcTos TemaTu4eckan mofenb NpeasoXKeHUn AN CyMMapusanum
MeTpukn kadectsa cymmapusayuu

TemaTtunueckass mogenb NpeaoXXeHuin Ansa cymmapusauuu

Sq — MHOXeCTBO NpeanoXeHunid AoKyMeHTa d;
Ngy, — 4YaCTOTa TepMa W B NPEAJIOKEHUU S;
ng — ONINHA NPeSJIOKEeHNS S.

OT6op Tem: p(t|d) — topk w npepnoxennii: p(s|t) — max
teT SESy

Tematunyeckass Mofesib CErMEHTUPOBAHHOIO TEKCTa:
pwld) = 3 p(wls) 3 p(sl)p(tld) = 3 s S el
SE€Sy teT seSy  teT
rae pws = p(w|s) = ¥ — 4acToTa Tepma W B NPeANOXeHUN s.

Bmecto ¢yr Henbssa B3aTb p(w(t) = > Y pustst. Mouemy?
deD seSy

Dingding Wang, Shenghuo Zhu, Tao Li, Yihong Gong. Multi-document
summarization using sentence-based topic models // ACL-IJCNLP 2009.
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T OuenunsaHmne n otbop nNpepgnoxeHuini Ana cymmapusauum
Cymmapusaums TekcTos TemaTnyeckasn Mogenb NpeanoXXeHNi AN CyMMapusaLnum
MeTtpukn kadectsa cymmapusauun

BSTM — Bayesian Sentence-based Topic Models

KpuTtepuii makcuMymMa perynsipmsoBaHHOro npaegonogobus:

Z Z Naw In Z Pws Z¢st9td + R((D,@) — rg,aé(

deD wed sESy teT

(4]

ABTOpbI yTBEPXKAAIOT, 4TO MOAEb NEPEXOANT B 0BbIUHYIO
p(w|d) =", dwtbid, ecnn npepnoxxexne = cnoso

(]

DTO He TaK, BEAb MPeANoXKeHUss YHUKanbHbl: Sy N Sy = &

(]

Mopgenb pa3BanuMBaeTCs Ha HE3aBUCUMbIE MOAENN AOKYMEHTOB
(Litvak, 2015) Takyto LDA crtposit siBHO, 3T0 Toxe paboraer!

(4]

Ho sTo He byamet pabotath ans multi-document summarization!

@ A 1o, uTo mogenb «Bayesiany, BoobLye He umeeT 3HaveHus ;)

Dingding Wang, Shenghuo Zhu, Tao Li, Yihong Gong. Multi-document
summarization using sentence-based topic models // ACL-IJCNLP 2009.
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HTaL A TEKCTOB OuenunsaHmne n otbop nNpepgnoxeHuini Ana cymmapusauum
Cymmapusaums TekcTos TemaTnyeckasn Mogenb NpeanoXXeHNi AN CyMMapusaLnum
I MeTtpukn kadectsa cymmapusauun

Npesa obobuieHns AN MHOro-A0KYMEHTHOW CyMmMapusauuu

KpuTtepuii makcuMyMa perynsipmsoBaHHOro npaefonogobus:

Z Ndw In Z ¢Wt0td +7 Z Ndw In Z Pws Z wstetd +R— m\l?)é

teT sE€Sy teT
EM-anroputm: MeTog npocToli utepaunn gnsi CUCTEMbI YpaBHEH WA
E-war: (ptdw = P(t‘d7 W) = nt%r'lm (¢Wt0td)
= p(s, t|d,w) = norm 0
Pstdw p( ) | ) ) s,tedeT(pW5¢5t td)
M-war: | duwe = norm< > NdwPrdw + wat%)

weW \gep
_ IOR
st = norm Z Ndw Pstdw + Vst Dst
SESy wESy
Org = norm< S NawPrdw + T O NewPstaw + Otd 20 d)
€T \yed wed seSy

v
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OueHueaHne n otbop npeanoxkeHuii ona cymmapusauyuu
CymmMapusayms TeKcTos TemaTu4eckan mofens NpeasoXKeHNA ANA cymMMapusanum
MeTpukn kadectsa cymmapusayuu

ROUGE: Recall-Oriented Understudy for Gisting Evaluation

r € R — MHOXeCTBO pedbepaToB, HaMNUCAHHBIX NHO4bMU
S — CyMMapu3auusi, NOCTPOEHHAst CUCTEMOIA
Yewm bosblue, Tem nydiwe — gns Bcex metpuk cemeiictea ROUGE

Jonsi n-rpamm u3 pecbepaTtos, BOLIEAWINX B CYMMapU3aLuio S:

Y Y [wes]wer]

ROUGE-n(s) = =& % ST T

reR w

Honsa n-rpamm n3 camoro banskoro pedepaTa, BOLWEALWMNX B S:

Ylwes]wer]
ROUGE-Amuii(s) = max *—<p——

w

Chin-Yew Lin. ROUGE: A package for automatic evaluation of summaries. 2004.
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OueHueaHne n otbop npeanoxkeHuii ona cymmapusauyuu
CymmMapusayms TeKcTos TemaTu4eckan mofens NpeasoXKeHNA ANA cymMMapusanum
MeTpukn kadectsa cymmapusayuu

ROUGE: Recall-Oriented Understudy for Gisting Evaluation

r € R — MHOXeCTBO pedbepaToB, HaMNUCAHHBIX NHO4bMU
S — CyMMapu3auusi, NOCTPOEHHAst CUCTEMOIA
Yewm bosblue, Tem nydiwe — gns Bcex metpuk cemeiictea ROUGE

ROUGE-L(s) makcumanbHas obuiasi nognocnefoBaTenbHoCTb S,
ROUGE-W(s) wrpadyet 3a nponyckn B NOANOCAE[0BATENBHOCTH
ROUGE-S(s) ananor ROUGE-2(s) ans burpamm c nponyckamu
ROUGE-SU-m(s) gns burpamm c nponyckamu He gnuHHee m

JS(p(wls), p(w|R)) — nydie BCero Koppennpyer ¢ 3KCNEpTHbIMU
oueHkamu kayectBa cymmapusauum (Lin, 2006).

loToBbIE NakeTbl Ans BbldMcaeHus meTpuk: pyRouge n ap.

Chin-Yew Lin. ROUGE: A package for automatic evaluation of summaries. 2004.

Chin-Yew Lin, Guihong Cao, Jianfeng Gao, Jian-Yun Nie.
An Information-Theoretic Approach to Automatic Evaluation of Summaries. 2006.
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Mopene camoobyuqerus (self-supervised)
Cymmapusauus Ha ocHose TpaHccopmepos

HeilipocereBbie mopgenn cymmapusauyumn

KoHuenuus camooby4enus (self-supervised)

CeTb obyvaeTcsa npeAckasbiBaTh B3aMMHOE PACMONOXKEHUE ABYX
dparmeHTOB Ha OAHOM N306parkeHUn

< 8 possible locations

Z N

CNN CNN

Randomly Sample Patch
Sample Second Patch

L Unsupervised visual representation learning by context prediction,
!i_‘ = Carl Doersch, Abhinav Gupta, Alexei A. Efros, ICCV 2015

MpenmyuiecTBo: He Hy)KHa pa3MmedeHHas obyudatowias Bbibopka,

npu 3TOM CETb cnocobHa BblyHUTb BEKTOPHbIE NPEACTAB/EHUA.
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Mopene camoobyuqerus (self-supervised)
Cymmapusauus Ha ocHose TpaHccopmepos

HeilipocereBbie mopgenn cymmapusauyumn

BasoBas mMogenb buHapHoii knaccudukaunum npeanoXKeHui

Knaccel: 1 — Bknouunts B pecpepat, 0 — He BKIOYATH

Linear Linear Linear

D; — KOHTeKCTHble
aMbeaanHI NpeaIoKEH N

S; — BEKTOp NpuU3HAKOB
NpeanoXeHuns Ans
Knaccudpukaumm

X; — ambeppuHr i-ro
npeanoXeHuns

Hong Wang, Xin Wang, Wenhan Xiong, Mo Yu, Xiaoxiao Guoz et al.

Self-Supervised Learning for Contextualized Extractive Summarization. 2019.
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Mopene camoobyuqerus (self-supervised)

. Cymmapusaums Ha ocHose TpaHcdopmepos
HeilipocereBbie mopgenn cymmapusauyumn

Tpu cnocoba creHepupoBaTh AaHHble ana self-supervised

o Mask
— c BepositHocTbo P, = 0.25 nponyckaTb npegnoxeHue
— NpeAcKasbiBaTh NpeAioKEHNE U3 Nyaa NponyLeHHbIX T,

@ Replace
— c BepositHocTblo P, = 0.25 3ameHATb npegnoxeHune
CNy4YaiiHbIM NPEANIOKEHUEM U3 APYroro JOKYMEHTa
— NpeACKasbiBaTh, BbINO N NpesnoxeHne 3aMEHEHO

@ Switch
— ¢ BeposiTHOCTbO Ps = 0.25 3aMeHATb NpeanoXeHune
CNyYaliHbIM NpPeaNoXKEHNEM U3 JAHHOIO AOKYMEHTa
— NpefcKa3sbiBaTh, ObINO AN NPEANIOKEHNE 3aMEHEHO

Hong Wang, Xin Wang, Wenhan Xiong, Mo Yu, Xiaoxiao Guoz et al.
Self-Supervised Learning for Contextualized Extractive Summarization. 2019.
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Mopene camoobyuqerus (self-supervised)
Cymmapusauus Ha ocHose TpaHccopmepos

HeilipocereBbie mopgenn cymmapusauyumn

CpaBHeHue mopeneii cymmapusauyuu no merpuke ROUGE

3asucumocts ROUGE ot uuncna ntepauynii

0.1981 "'A'-. :_.‘”"1“1'(:{}‘A_‘,-A-A_'A__A: \
0.196 1 A ak
Q
5 0.1944
&
2 0.1921
g‘0190
e —e— Basic
© 0.188+ Mask
—— Replace
0.186 -
~a- Switch
0.184 L : , ; ; ; ;
0 5 10 15 20 25 30

Hong Wang, Xin Wang, Wenhan Xiong, Mo Yu, Xiaoxiao Guoz et al.
Self-Supervised Learning for Contextualized Extractive Summarization. 2019.
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Mopene camoobyuqerus (self-supervised)

. Cymmapusaums Ha ocHose TpaHcdopmepos
HeilipocereBbie mopgenn cymmapusauyumn

CpaBHeHue mopeneii cymmapusauyuu no merpuke ROUGE

Method Rouge-1 Rouge-2 Rouge-L
Basic 41.07 18.95 37.56

LEAD3 39.93 17.62 36.21
NEUSUM 41.18* 18.84 37.61

Mask 41.15* 19.06* 37.65*
Replace 41.21* 19.08* 37.73*
Switch 41.36 19.20 37.86

SentEnc 41.17* 19.04* 37.69*
Switch 0.15  41.35* 19.18* 37.85*
Switch 0.35  41.27* 19.12* 37.77*

Basic, Lead3, NeuSum — sTtanoHHble Mmogenn
SentEnc — cnyvaiinas nHnumanusayms ypoeHs self-attention

Hong Wang, Xin Wang, Wenhan Xiong, Mo Yu, Xiaoxiao Guoz et al.
Self-Supervised Learning for Contextualized Extractive Summarization. 2019.
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Mopens camoobyuenus (self-supervised)

- Cymmapusaums Ha ocHose TpaHcdopmepos
Helipocetesbie Mopgenn cymmapusauun Y P . P LECERER

Cymmapu3aumsa Ha ocHoBe TpaHcdopMepoB

Abstract

We present a method to produce abstractive summaries of
long documents that exceed several thousand words via neu-
ral abstractive summarization. We perform a simple extrac-
tive step before generating a summary, which is then used
to condition the transformer language model on relevant in-
formation before being tasked with generating a summary.
We show that this extractive step significantly improves sum-
marization results. We also show that this approach produces
more abstractive summaries compared to prior work that em-
ploys a copy mechanism while still achieving higher rouge
scores. Note: The abstract above was not written by the au-
thors, it was generated by one of the models presented in this

paper.

S.Subramanian, R.Li, J.Pilault, C.Pal. On Extractive and Abstractive Neural
Document Summarization with Transformer Language Models. 20109.
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Mopens camoobyuenus (self-supervised)

- Cymmapusaums Ha ocHose TpaHcdopmepos
Helipocetesbie Mopgenn cymmapusauun Y P . P LECERER

Cymmapu3aumsa Ha ocHoBe TpaHcdopMepoB

Language Model Language Model
at Inference Training Data

Provided conditioning

Introduction Extracted sentences Introduction
Predicted

Extraction Summary Extraction Summary

Abstract Abstract

Rest of the Paper

S.Subramanian, R.Li, J.Pilault, C.Pal. On Extractive and Abstractive Neural
Document Summarization with Transformer Language Models. 20109.
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Mopens camoobyuenus (self-supervised)

- Cymmapusaums Ha ocHose TpaHcdopmepos
Helipocetesbie Mopgenn cymmapusauun Y P . P LECERER

CpaBHeﬂme C 3TAJ/IOHHbIMU MeTOoOAaMN CyMMapusayunun

ROUGE
Model Type | > 3 L
Previous Work
SumBasic Ext | 2947 695 236 263
LexRank Ext | 33.85 10.73 4.54 28.99
LSA Ext | 2991 742 3,12 2567
Seq2Seq Abs 29.3 6.00 1.77  25.56
Pointer-gen Mix | 32.06 9.04 2.15 25.16
Discourse Mix | 3580 11.05 3.62 31.80
Our Models
Lead-10 Ext | 3552 1033 374 31.44
Sent-CLF Ext | 34.01 8.71 299 3041
Sent-PTR Ext | 4232 15.63 749 38.06
TLM-I Abs | 39.80 1220 442 2236
TLM-I+E M,M) | Mix | 41.59 1426 594 23.55
TLM-I+E (GM) | Mix | 4243 1524 6.68 24.08
Oracle

Gold Ext Orac | 4425 18.17 9.14 3533
TLM-I+E (G,G) Orac | 46.52 18.19 8.73 26.83

S.Subramanian, R.Li, J.Pilault, C.Pal. On Extractive and Abstractive Neural
Document Summarization with Transformer Language Models. 20109.
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Mopens camoobyuenus (self-supervised)

- Cymmapusaums Ha ocHose TpaHcdopmepos
Helipocetesbie Mopgenn cymmapusauun Y P . P LECERER

Pesome

@ CermeHTauus noxoxa Ha 3ajadvy pa3iafKu BPEMEHHOTO psga

o OntumaneHeiii anroputm O(n%k), Ho BCe nonb3ytoTcs
3BPUCTUKAMU C NnHeliHbIM Bpemenem O(nw)

o [1ns cermeHTaumm MOXHO B3sTb Ntoboli KpuTepuii
HEOA4HOPOAHOCTM TEKCTOB B ABYX MOCNENOBATENbHbIX OKHaX

o CyMmapusaumna — HeKOPpeKTHO MOCTaBfEHHas 3ajadya,
MOXET MMETb O4EHb MHOIO Pa3HOOBPa3HbIX XOPOLUMX PeLLeHUi

@ He cywecteyet ngeansHoro kputepusi KadecTea
cymmapu3sauuu, Ho Bce nonssytotcs ROUGE

@ AbctpakTusHas (abstractive) cymmapusayms sensetcs
OTKPbITON Npobnemoii, CNOXHON faxke Ansi HeliPOHHbIX CETEl
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