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×òî ìîæíî âèçóàëèçèðîâàòü

Îäíà èç öåëåé òåìàòè÷åñêîãî ìîäåëèðîâàíèÿ �

ñèñòåìàòèçàöèÿ ðåçóëüòàòîâ èíôîðìàöèîííîãî ïîèñêà.

òåêñòîâîå ïðåäñòàâëåíèå òåìû: íàçâàíèå, òîï-ñëîâà,

òîï-äîêóìåíòû, àííîòàöèÿ, áëèçêèå òåìû

ìàñøòàáèðóåìàÿ òåìàòè÷åñêàÿ êàðòà êîëëåêöèè

èåðàðõèÿ òåì

ãðàô ñâÿçåé ìåæäó òåìàìè

òåêñò äîêóìåíòà: òåìû ñëîâ, ñåãìåíòàöèÿ

ãðàôè÷åñêàÿ òåìàòè÷åñêàÿ ñåãìåíòàöèÿ äîêóìåíòà

äèíàìèêà òåì âî âðåìåíè: âðåìåííûå ðÿäû, ðåêè òåì

èåðàðõèÿ + äèíàìèêà
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Ñèñòåìà TMVE � Topic Mo del Visualization Engine

Òåìàòè÷åñêèé íàâèãàòîð ñ âåá-èíòåðôåéñîì:

https://github.com/ajbc/tmv

Chaney A., Blei D. Visualizing Topic Mo dels // Frontiers of computer science

in China, 2012. � 55(4), pp. 77�84.
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Ñèñòåìà Termite

Èíòåðàêòèâíàÿ âèçóàëèçàöèÿ ìàòðèöû � è ñðàâíåíèå òåì:

https://github.com/uwdata/termite-visualizations

Chuang J., Manning C., Heer J. Termite: Visualization Techniques for Assessing

Textual Topic Mo dels. IWCAVI 2012.
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Ñèñòåìà LDAvis

Êàðòà ñõîäñòâà òåì è ñðàâíåíèå p(wjt ) ñ p(w) :

https://github.ñom/ñpsievert/LDAvis

C.Sievert, K.Shirley. LDAvis: A metho d for visualizing and interpreting topics. 2014.
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Ñèñòåìà Serendip

Âèçóàëèçàöèÿ ìàòðèö � , � è òåìàòèêè ñëîâ â òåêñòàõ:

http://vep.cs.wisc.edu/serendip

E.Alexander, J.Kohlmann, R.Valenza, M.Witmore, M.Gleicher. Serendip: Topic

Mo del-Driven Visual Exploration of Text Corp ora. IEEE VAST 2014.
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Ãåîãðàôè÷åñêàÿ ìåòàôîðà: êàðòà êëàñòåðèçàöèè äîêóìåíòîâ

¾A map metaphor visualization (left) seems more app ealing than

a plain graph layout (right), and clusters seem easier to identify.¿

E.R.Gansner, Y.Hu, S.North . Visualizing Streaming Text Data with Dynamic

Maps. 2012.
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Òåìàòè÷åñêèé àíàëèç èñòî÷íèêîâ

Oelke D., Strob elt H., Rohrdantz C., Gurevych I., Deussen O. Comparative

exploration of do cument collections: a visual analytics approach. EuroVis. 2014.
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Òåìàòè÷åñêèé àíàëèç èñòî÷íèêîâ

Shixia Liu, Xiting Wang, Jianfei Chen, Jun Zhu, Baining Guo. TopicPanorama:

a full picture of relevant topics. IEEE VAST, 2014.
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Äèíàìèêà òåì: ýâîëþöèÿ ïðåäìåòíîé îáëàñòè

Ýâîëþöèÿ âûáðàííûõ òåì èåðàðõèè. Äàííûå Prism (2013/06/03�2014/ 02/ 09)

ýêñïåðò çàäà¼ò ñå÷åíèå èåðàðõèè (äåðåâà) òåì,

èíòåðàêòèâíî âûáèðàåò ïîäìíîæåñòâî òåì è ñîáûòèé,

ãåíåðèðóåò îò÷¼ò.

Weiwei Cui, Shixia Liu, Zhuofeng Wu, Hao Wei . How hierarchical topics evolve

in large text corp ora. 2014.
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Òåìàòè÷åñêàÿ èåðàðõèÿ: ñòðóêòóðà ïðåäìåòíûõ îáëàñòåé

https://carrotsearch.com/foamtree
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Òåìàòè÷åñêàÿ èåðàðõèÿ: àëüòåðíàòèâíîå ïðåäñòàâëåíèå

Smith A., Hawes T., Myers M. . Hi�erarchie: interactive visualization for

hierarchical topic mo dels. Workshop on Interactive Language Learning,

Visualization, and Interfaces, ACL, 2014.
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Òåìàòè÷åñêàÿ ñåãìåíòàöèÿ äîêóìåíòà çàïðîñà

Gretarsson B., O'Donovan J., Bostandjiev S., Hollerer T., Asuncion A.,

Newman D., Smyth P. TopicNets: visual analysis of large text corp ora with

topic mo deling. ACM Trans. on Intelligent Systems and Technology. 2012.

Ê. Â. Âîðîíöîâ (vokov@forecsys.ru) Âåðîÿòíîñòíûå òåìàòè÷åñêèå ìîäåëè 14 / 38



Âèçóàëèçàöèÿ òåìàòè÷åñêèõ ìîäåëåé

VisARTM

Ñóììàðèçàöèÿ òåêñòîâ

Âèçóàëèçàöèÿ ìàòðè÷íîãî ðàçëîæåíèÿ

Âèçóàëèçàöèÿ êëàñòåðíûõ ñòðóêòóð

Äèíàìèêà, èåðàðõèÿ, ñåãìåíòàöèÿ

http://textvis.lnu.se

Èíòåðàêòèâíûé îáçîð 400 ñðåäñòâ âèçóàëèçàöèè òåêñòîâ

Àéñèíà Ð. Ì. Îáçîð ñðåäñòâ âèçóàëèçàöèè òåìàòè÷åñêèõ ìîäåëåé

êîëëåêöèé òåêñòîâûõ äîêóìåíòîâ // JMLDA, 2015.
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VisARTM: âèçóàëèçàöèÿ äëÿ BigARTM

Web-ïðèëîæåíèå äëÿ âèçóàëèçàöèè ARTM ìîäåëåé

Îòêðûòûé êîä: https://github.com/bigartm/visartm

Àâòîìàòè÷åñêîå ïåðåñòðîåíèå ìîäåëåé ÷åðåç BigARTM

Òåêñòîâûå èíòåðàêòèâíûå âèçóàëèçàöèè äîêóìåíòîâ, òåì,

òåðìèíîâ, ìîäàëüíîñòåé

Ãðàôè÷åñêàÿ âèçóàëèçàöèÿ èåðàðõè÷åñêèõ ìîäåëåé

Ãðàôè÷åñêàÿ âèçóàëèçàöèÿ òåìïîðàëüíûõ ìîäåëåé

Òåìàòè÷åñêèå ñïåêòðû

Ñáîð àñåññîðñêèõ îöåíîê

Äìèòðèé Ôåäîðÿêà. Òåõíîëîãèÿ èíòåðàêòèâíîé âèçóàëèçàöèè

òåìàòè÷åñêèõ ìîäåëåé. Áàêàëàâðñêàÿ äèññåðòàöèÿ. ÌÔÒÈ, 2017.
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×òî òàêîå ¾ñïåêòð òåì¿ è çà÷åì îí íóæåí

Âèçóàëèçàöèÿ èåðàðõèè òåì âî âðåìåíè (êîíöåïò):

Èíòåðïðåòèðóåìûå îñè ¾âðåìÿ�òåìû¿

Áëèçêèå òåìû äîëæíû íàõîäèòüñÿ ðÿäîì

Òåìàòè÷åñêèé ñïåêòð � îäíîìåðíàÿ ëèíåéíàÿ ïðîåêöèÿ

(íàïðèìåð, íàóêè: ãóìàíèòàðíûå ! åñòåñòâåííûå ! òî÷íûå )
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Ïîñòðîåíèå ñïåêòðà òåì. Ïîñòàíîâêà çàäà÷è

Òåìàòè÷åñêèé ñïåêòð � òàêàÿ ïåðåñòàíîâêà òåì t1; : : : ; t jT j , ÷òî

ñóììà ðàññòîÿíèé ìåæäó ñîñåäíèìè òåìàìè ìèíèìàëüíà:

jT jX

i =2

� (t i ; t i � 1) ! min

Ôóíêöèÿ ðàññòîÿíèÿ � (t ; t 0) ìåæäó òåìàìè, ïðèìåðû:

Ìàíõýòòåíñêîå: � (t ; t 0) =
P

w2 W

�
� � wt � � wt 0

�
�

Õåëëèíãåðà: � 2(t ; t 0) = 1
2

P

w2 W

� p
� wt �

p
� wt 0

� 2

Æàêêàðà: � (t ; t 0) = 1 �
jWt \ Wt 0j
jWt [ Wt 0j

, Wt =
�

w : � wt > 1
jW j
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Âèçóàëèçàöèÿ òåìàòè÷åñêèõ ìîäåëåé

VisARTM

Ñóììàðèçàöèÿ òåêñòîâ

Ïðîåêò VisARTM

Îáçîð ñðåäñòâ âèçóàëèçàöèè

Ïîñòðîåíèå ñïåêòðà òåì

Ïîñòðîåíèå ñïåêòðà òåì � ýòî çàäà÷à êîììèâîÿæ¼ðà

Çàäà÷à TSP (traveling salesman problem)

Íàéòè ïóòü ìèíèìàëüíîé ñóììàðíîé ñòîèìîñòè, ñîåäèíÿþùèé

T ãîðîäîâ òàê, ÷òîáû â êàæäîì ãîðîäå ïîáûâàòü îäèí ðàç.

Àëãîðèòì Ëèíà�Êåðíèãàíà â ðåàëèçàöèè Õåëüñãàóíà � ëó÷øèé

äëÿ ðåøåíèÿ çàäà÷è TSP, ïî äàííûì Encyclop edia of op erations

research íà 2013 ãîä.

Âû÷èñëèòåëüíàÿ ñëîæíîñòü T 2:2
.

Äðóãèå àëãîðèòìû îêàçàëèñü íå òîëüêî ìåäëåííåå, íî è õóæå

ïî êà÷åñòâó òåìàòè÷åñêèõ ñïåêòðîâ.

Keld Helsgaun. An e�ective implementation of the Lin�Kernighan traveling

salesman heuristic. EJOR, 2000.

Äìèòðèé Ôåäîðÿêà. Òåõíîëîãèÿ èíòåðàêòèâíîé âèçóàëèçàöèè

òåìàòè÷åñêèõ ìîäåëåé. Áàêàëàâðñêàÿ äèññåðòàöèÿ. ÌÔÒÈ, 2017.

Ê. Â. Âîðîíöîâ (vokov@forecsys.ru) Âåðîÿòíîñòíûå òåìàòè÷åñêèå ìîäåëè 23 / 38



Âèçóàëèçàöèÿ òåìàòè÷åñêèõ ìîäåëåé

VisARTM

Ñóììàðèçàöèÿ òåêñòîâ

Ïðîåêò VisARTM

Îáçîð ñðåäñòâ âèçóàëèçàöèè

Ïîñòðîåíèå ñïåêòðà òåì

Ïðèìåð ñïåêòðà (êîëëåêöèÿ p ostnauka.ru)

Ê. Â. Âîðîíöîâ (vokov@forecsys.ru) Âåðîÿòíîñòíûå òåìàòè÷åñêèå ìîäåëè 24 / 38



Âèçóàëèçàöèÿ òåìàòè÷åñêèõ ìîäåëåé

VisARTM

Ñóììàðèçàöèÿ òåêñòîâ

Ïðîåêò VisARTM

Îáçîð ñðåäñòâ âèçóàëèçàöèè

Ïîñòðîåíèå ñïåêòðà òåì

Ïðèìåð ñïåêòðà (êîëëåêöèÿ lenta.ru)

Ê. Â. Âîðîíöîâ (vokov@forecsys.ru) Âåðîÿòíîñòíûå òåìàòè÷åñêèå ìîäåëè 25 / 38



Âèçóàëèçàöèÿ òåìàòè÷åñêèõ ìîäåëåé

VisARTM

Ñóììàðèçàöèÿ òåêñòîâ

Ïðîåêò VisARTM
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Îáçîð ñðåäñòâ âèçóàëèçàöèè

Ïîñòðîåíèå ñïåêòðà òåì

Èåðàðõè÷åñêèé ñïåêòð (êîëëåêöèÿ lenta.ru)

Ê. Â. Âîðîíöîâ (vokov@forecsys.ru) Âåðîÿòíîñòíûå òåìàòè÷åñêèå ìîäåëè 27 / 38



Âèçóàëèçàöèÿ òåìàòè÷åñêèõ ìîäåëåé

VisARTM

Ñóììàðèçàöèÿ òåêñòîâ

Îöåíèâàíèå è îòáîð ïðåäëîæåíèé äëÿ ñóììàðèçàöèè

Òåìàòè÷åñêàÿ ìîäåëü ïðåäëîæåíèé äëÿ ñóììàðèçàöèè

Ìåòðèêè êà÷åñòâà ñóììàðèçàöèè

Çàäà÷à ñóììàðèçàöèè (àííîòèðîâàíèÿ, ðåôåðèðîâàíèÿ) òåêñòà

Àâòîìàòè÷åñêàÿ ñóììàðèçàöèÿ � êðàòêèé òåêñò, ïîñòðîåííûé

ïî îäíîìó èëè íåñêîëüêèì äîêóìåíòàì è íàèáîëåå ïîëíî

ïåðåäàþùèé èõ ñîäåðæàíèå.

Ïîëóàâòîìàòè÷åñêàÿ � HAMS, human aided machine summarization

Îñíîâíûå òèïû çàäà÷ ñóììàðèçàöèè:

one-do cument � íà âõîäå îäèí äîêóìåíò d 2 D
multi-do cument � íà âõîäå íàáîð äîêóìåíòîâ D0 � D

�
topic � íà âõîäå íàáîð ôðàãìåíòîâ òåìû p(d; sjt )

Îñíîâíûå ïîäõîäû ê ñóììàðèçàöèè:

extractive � âûáîð íåêîòîðûõ ïðåäëîæåíèé öåëèêîì

abstractive � ãåíåðàöèÿ òåêñòà íà åñòåñòâåííîì ÿçûêå

H.P.Luhn. The automatic creation of literature abstracts. 1958.

Juan-Manuel Torres-Moreno. Automatic Text Summarization. 2014.
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Âèçóàëèçàöèÿ òåìàòè÷åñêèõ ìîäåëåé

VisARTM

Ñóììàðèçàöèÿ òåêñòîâ

Îöåíèâàíèå è îòáîð ïðåäëîæåíèé äëÿ ñóììàðèçàöèè

Òåìàòè÷åñêàÿ ìîäåëü ïðåäëîæåíèé äëÿ ñóììàðèçàöèè

Ìåòðèêè êà÷åñòâà ñóììàðèçàöèè

Îñíîâíûå ýòàïû âûáîðî÷íîé (extractive) ñóììàðèçàöèè

1

Âíóòðåííåå ïðåäñòàâëåíèå òåêñòà

âûÿâëåíèå òåìàòèêè òåêñòà è îòäåëüíûõ ïðåäëîæåíèé

âû÷èñëåíèå ïðèçíàêîâ ïðåäëîæåíèé

2

Îöåíèâàíèå ïîëåçíîñòè (ðàíæèðîâàíèå) ïðåäëîæåíèé

3

Îòáîð ïðåäëîæåíèé äëÿ ðåôåðàòà

îïòèìèçàöèÿ êðèòåðèåâ èíôîðìàòèâíîñòè è ðàçëè÷íîñòè

îïòèìèçàöèÿ ïîñëåäîâàòåëüíîñòè ïðåäëîæåíèé

ó÷¼ò öåëåé è îñîáåííîñòåé ïðèêëàäíîé çàäà÷è

(íîâîñòè/ñòàòüè/âåá-ñòðàíèöû/ïîñòû/ìýéëû)

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 Do cument Summarization: Approaches

and Future Scop e. 2015.

Mahak Gambhir, Vishal Gupta. Recent automatic text summarization

techniques: a survey. 2016.
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Âèçóàëèçàöèÿ òåìàòè÷åñêèõ ìîäåëåé

VisARTM

Ñóììàðèçàöèÿ òåêñòîâ

Îöåíèâàíèå è îòáîð ïðåäëîæåíèé äëÿ ñóììàðèçàöèè

Òåìàòè÷åñêàÿ ìîäåëü ïðåäëîæåíèé äëÿ ñóììàðèçàöèè

Ìåòðèêè êà÷åñòâà ñóììàðèçàöèè

Ïîêðûòèå òåðìèíîëîãèè è òåìàòèêè äîêóìåíòà

Sd � ìíîæåñòâî ïðåäëîæåíèé äîêóìåíòà d
a � Sd � èñêîìàÿ ñóììàðèçàöèÿ

Ïîêðûòèå òåðìèíîëîãèè äîêóìåíòà (lexicon coverage):

WCov (a) = KL
�
p(wjd)kp(wja)

�
! min

a� Sd

Ïîêðûòèå òåìàòèêè äîêóìåíòà (topic coverage):

TCov (a) = KL
�
p(t jd)kp(t ja)

�
! min

a� Sd

Èçáûòî÷íîñòü ñóììàðèçàöèè (redundancy):

Red (a) =
X

s;s02 a

Bss0 ! min
a� Sd

; Bss0 = sim
�
p(wjs); p(wjs0)

�
;

ãäå sim � îäíà èç ìåð ñõîäñòâà: cos, JS, Jaccard è ò.ï.

Marina Litvak, Natalia Vanetik, Chunlei Liu, Lemin Xiao, Onur Savas.

Improving Summarization Quality with Topic Mo deling. 2015.
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Âèçóàëèçàöèÿ òåìàòè÷åñêèõ ìîäåëåé

VisARTM

Ñóììàðèçàöèÿ òåêñòîâ

Îöåíèâàíèå è îòáîð ïðåäëîæåíèé äëÿ ñóììàðèçàöèè

Òåìàòè÷åñêàÿ ìîäåëü ïðåäëîæåíèé äëÿ ñóììàðèçàöèè

Ìåòðèêè êà÷åñòâà ñóììàðèçàöèè

Çàäà÷à ìíîãîêðèòåðèàëüíîé äèñêðåòíîé îïòèìèçàöèè

Ìåòîä ðåëàêñàöèè : âìåñòî a � Sd èùåì � s = p(sja) , ãäå s 2 Sd .

Â ðåëàêñèðîâàííîé çàäà÷å:

p(wja) =
P

s2 d
p(wjs)p(sja) =

P

s2 d

nws
ns

� s

p(t ja) =
P

s2 d
p(t js)p(sja) =

P

s2 d
� ts � s

Ñóììà òð¼õ êðèòåðèåâ WCov (a) + � 1 TCov (a) + � 2 Red (a) :

X

w2 d

ndw ln
P

s2 d

nws
ns

� s + � 1

X

t 2 T

� td ln
P

s2 d
� ts � s � � 2

X

s;s02 d

Bss0� s� s0 ! max
f � g

Ìàêñèìèçàöèÿ ïîêðûòèÿ � ýòî ìàêñèìèçàöèÿ ïðàâäîïîäîáèÿ!

Ìîæíî äîáàâèòü ðåãóëÿðèçàòîð ðàçðåæèâàíèÿ:

R(� ) = � � 3

X

s2 Sd

ln � s ! max
f � g
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Âèçóàëèçàöèÿ òåìàòè÷åñêèõ ìîäåëåé

VisARTM

Ñóììàðèçàöèÿ òåêñòîâ

Îöåíèâàíèå è îòáîð ïðåäëîæåíèé äëÿ ñóììàðèçàöèè

Òåìàòè÷åñêàÿ ìîäåëü ïðåäëîæåíèé äëÿ ñóììàðèçàöèè

Ìåòðèêè êà÷åñòâà ñóììàðèçàöèè

Îöåíêà ïîëåçíîñòè ïðåäëîæåíèé

Äîïîëíèòåëüíûå ïðèçíàêè äëÿ îòáîðà ïðåäëîæåíèé:

SumBasic � ñðåäíÿÿ ÷àñòîòà ñëîâ, èñêëþ÷àÿ ñòîï-ñëîâà

Centrio d � ñðåäíèé TF-IDF ñëîâ, ïðåâûøàþùèé ïîðîã

LexicalChain � ÷èñëî ñëîâ ñèëüíûõ ëåêñè÷åñêèõ öåïî÷åê

ImpactBased � ÷èñëî ñëîâ èç ññûëàþùèõñÿ êîíòåêñòîâ

TopicBased � ÷èñëî ñëîâ èç çàïðîñà ïîëüçîâàòåëÿ

Ñòðàòåãèè îòáîðà ïðåäëîæåíèé:

ïî îäíîìó top-ïðåäëîæåíèþ îò êàæäîé èç top-òåì

ïîîùðÿòü âûáîð ñîñåäíèõ ïðåäëîæåíèé

øòðàôîâàòü ïðåäëîæåíèÿ ñ àíàôîðîé è ýëëèïñèñîì

A.Nenkova, K.McKeown. A survey of text summarization techniques. 2012.
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Ñóììàðèçàöèÿ òåêñòîâ

Îöåíèâàíèå è îòáîð ïðåäëîæåíèé äëÿ ñóììàðèçàöèè

Òåìàòè÷åñêàÿ ìîäåëü ïðåäëîæåíèé äëÿ ñóììàðèçàöèè

Ìåòðèêè êà÷åñòâà ñóììàðèçàöèè

Òåìàòè÷åñêàÿ ìîäåëü ïðåäëîæåíèé äëÿ ñóììàðèçàöèè

Sd � ìíîæåñòâî ïðåäëîæåíèé äîêóìåíòà d ;

nsw � ÷àñòîòà òåðìèíà w â ïðåäëîæåíèè s;

ns � äëèíà ïðåäëîæåíèÿ s.

Îòáîð ïðåäëîæåíèé äëÿ ñóììàðèçàöèè: p(sjt ) ! max
s2 Sd

.

Òåìàòè÷åñêàÿ ìîäåëü ñåãìåíòèðîâàííîãî òåêñòà:

p(wjd) =
X

s2 Sd

p(wjs)
X

t 2 T

p(sjt )p(t jd) =
X

s2 Sd

pws

X

t 2 T

 st � td

ãäå pws � p(wjs) = nws
ns

� ÷àñòîòà òåðìèíà w â ïðåäëîæåíèè s.

Âìåñòî � wt íåëüçÿ âçÿòü p(wjt ) =
P

d2 D

P

s2 Sd

pws st . Ïî÷åìó?

Dingding Wang, Shenghuo Zhu, Tao Li, Yihong Gong. Multi-do cument

summarization using sentence-based topic mo dels // ACL-IJCNLP 2009.
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Ñóììàðèçàöèÿ òåêñòîâ

Îöåíèâàíèå è îòáîð ïðåäëîæåíèé äëÿ ñóììàðèçàöèè

Òåìàòè÷åñêàÿ ìîäåëü ïðåäëîæåíèé äëÿ ñóììàðèçàöèè

Ìåòðèêè êà÷åñòâà ñóììàðèçàöèè

BSTM � Bayesian Sentence-based Topic Mo dels

Êðèòåðèé ìàêñèìóìà ðåãóëÿðèçîâàííîãî ïðàâäîïîäîáèÿ:

X

d2 D

X

w2 d

ndw ln
X

s2 Sd

pws

X

t 2 T

 st � td ! max
� ;�

Àâòîðû óòâåðæäàþò, ÷òî ìîäåëü ïåðåõîäèò â îáû÷íóþ

p(wjd) =
P

t � wt � td , åñëè ïðåäëîæåíèå � ñëîâî

Ýòî íå òàê, ò. ê. ïðåäëîæåíèÿ óíèêàëüíû: Sd \ Sd0 = ?
Ìîäåëü ðàçâàëèâàåòñÿ íà íåçàâèñèìûå ìîäåëè äîêóìåíòîâ

(Litvak, 2015) òàêóþ LDA ñòðîÿò ÿâíî, ýòî òîæå ðàáîòàåò!

Íî ýòî íå áóäåò ðàáîòàòü äëÿ multi-do cument summarization!

À òî, ÷òî ìîäåëü ¾Bayesian¿, âîîáùå íå èìååò çíà÷åíèÿ ;)

Dingding Wang, Shenghuo Zhu, Tao Li, Yihong Gong. Multi-do cument

summarization using sentence-based topic mo dels // ACL-IJCNLP 2009.
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Îöåíèâàíèå è îòáîð ïðåäëîæåíèé äëÿ ñóììàðèçàöèè

Òåìàòè÷åñêàÿ ìîäåëü ïðåäëîæåíèé äëÿ ñóììàðèçàöèè

Ìåòðèêè êà÷åñòâà ñóììàðèçàöèè

Èäåÿ îáîáùåíèÿ äëÿ ìíîãî-äîêóìåíòíîé ñóììàðèçàöèè

Êðèòåðèé ìàêñèìóìà ðåãóëÿðèçîâàííîãî ïðàâäîïîäîáèÿ:

X

d;w

ndw ln
X

t 2 T

� wt � td + �
X

d;w

ndw ln
X

s2 Sd

pws

X

t 2 T

 st � td + R ! max
� ;	 ;�

EM-àëãîðèòì: ìåòîä ïðîñòîé èòåðàöèè äëÿ ñèñòåìû óðàâíåíèé

E-øàã:

M-øàã:

8
>>>>>>>>>>>>><

>>>>>>>>>>>>>:

ptdw � p(t jd; w) = norm
t 2 T

�
� wt � td

�

pstdw � p(s; t jd; w) = norm
s;t 2 Sd � T

�
pws st � td

�

� wt = norm
w2 W

� P

d2 D
ndw ptdw + � wt

@R
@�wt

�

 st = norm
s2 Sd

� P

w2 Sd

ndw pstdw +  st
@R

@ st

�

� td = norm
t 2 T

� P

w2 d
ndw ptdw + �

P

w2 d

P

s2 Sd

ndw pstdw + � td
@R
@�td

�
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Âèçóàëèçàöèÿ òåìàòè÷åñêèõ ìîäåëåé

VisARTM

Ñóììàðèçàöèÿ òåêñòîâ

Îöåíèâàíèå è îòáîð ïðåäëîæåíèé äëÿ ñóììàðèçàöèè

Òåìàòè÷åñêàÿ ìîäåëü ïðåäëîæåíèé äëÿ ñóììàðèçàöèè

Ìåòðèêè êà÷åñòâà ñóììàðèçàöèè

ROUGE: Recall-Oriented Understudy for Gisting Evaluation

r 2 R � ìíîæåñòâî ðåôåðàòîâ, íàïèñàííûõ ëþäüìè

s � ñóììàðèçàöèÿ, ïîñòðîåííàÿ ñèñòåìîé

×åì áîëüøå, òåì ëó÷øå � äëÿ âñåõ ìåòðèê ñåìåéñòâà ROUGE

Äîëÿ n-ãðàìì èç ðåôåðàòîâ, âîøåäøèõ â ñóììàðèçàöèþ s:

ROUGE- n(s) =

P

r 2 R

P

w
[w 2 s][w 2 r ]

P

r 2 R

P

w
[w 2 r ]

Äîëÿ n-ãðàìì èç ñàìîãî áëèçêîãî ðåôåðàòà, âîøåäøèõ â s:

ROUGE- n
multi

(s) = max
r 2 R

P

w
[w 2 s][w 2 r ]
P

w
[w 2 r ]

Chin-Yew Lin. ROUGE: A package for automatic evaluation of summaries. 2004.
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Âèçóàëèçàöèÿ òåìàòè÷åñêèõ ìîäåëåé

VisARTM

Ñóììàðèçàöèÿ òåêñòîâ

Îöåíèâàíèå è îòáîð ïðåäëîæåíèé äëÿ ñóììàðèçàöèè

Òåìàòè÷åñêàÿ ìîäåëü ïðåäëîæåíèé äëÿ ñóììàðèçàöèè

Ìåòðèêè êà÷åñòâà ñóììàðèçàöèè

ROUGE: Recall-Oriented Understudy for Gisting Evaluation

r 2 R � ìíîæåñòâî ðåôåðàòîâ, íàïèñàííûõ ëþäüìè

s � ñóììàðèçàöèÿ, ïîñòðîåííàÿ ñèñòåìîé

×åì áîëüøå, òåì ëó÷øå � äëÿ âñåõ ìåòðèê ñåìåéñòâà ROUGE

ROUGE-L (s) ìàêñèìàëüíàÿ îáùàÿ ïîäïîñëåäîâàòåëüíîñòü s; r
ROUGE-W (s) øòðàôóåò çà ïðîïóñêè â ïîäïîñëåäîâàòåëüíîñòè

ROUGE-S (s) àíàëîã ROUGE-2 (s) äëÿ áèãðàìì ñ ïðîïóñêàìè

ROUGE-SU- m(s) äëÿ áèãðàìì ñ ïðîïóñêàìè íå äëèííåå m

JS
�
p(wjs); p(wjR)

�
� ëó÷øå âñåãî êîððåëèðóåò ñ ýêñïåðòíûìè

îöåíêàìè êà÷åñòâà ñóììàðèçàöèè (Lin, 2006).

Ãîòîâûå ïàêåòû äëÿ âû÷èñëåíèÿ ìåòðèê: pyRouge è äð.

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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Ðåçþìå

Äëÿ óäîáñòâà ñèñòåìàòèçàöèè íóæíà âèçóàëèçàöèÿ

Äëÿ âèçóàëèçàöèè íóæíû ñóììàðèçàöèÿ è èìåíîâàíèå òåì

Êà÷åñòâåííàÿ ñóììàðèçàöèÿ � îòêðûòàÿ ïðîáëåìà NLP

Ñóììàðèçàöèÿ òåìû � îòêðûòàÿ ïðîáëåìà TM

Òåìàòè÷åñêèå ìîäåëè ñóììàðèçàöèè ðàçâèòû ñëàáî

ROUGE � ñåìåéñòâî ìåð êà÷åñòâà ñóììàðèçàöèè,

õàðàêòåðèçóþò äàëåêî íå âñå àñïåêòû êà÷åñòâà

BLUE � àíàëîãè÷íûå ìåòðèêè, íî precision-based
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