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Îáçîð òåìàòè÷åñêèõ ìîäåëåé

Ïðîåêòû ïî òåìàòèçàöèè òåêñòîâûõ êîëëåêöèé

Çàäà÷è è îòêðûòûå ïðîáëåìû

Çàäà÷à òåìàòè÷åñêîãî ìîäåëèðîâàíèÿ òåêñòîâîé êîëëåêöèè

Äàíî: W � ñëîâàðü òåðìèíîâ

D � êîëëåêöèÿ òåêñòîâûõ äîêóìåíòîâ d = {w1 . . .wnd
}

ndw = ñêîëüêî ðàç òåðìèí w âñòðå÷àåòñÿ â äîêóìåíòå d

Íàéòè ïàðàìåòðû ìîäåëè p(w |d) =
∑
t

φwtθtd :

φwt=p(w |t) � âåðîÿòíîñòè òåðìèíîâ w â êàæäîé òåìå t

θtd =p(t|d) � âåðîÿòíîñòè òåì t â êàæäîì äîêóìåíòå d

Çàäà÷à ìàêñèìèçàöèè ëîãàðè�ìà ïðàâäîïîäîáèÿ:

L (Φ,Θ) =
∑

d,w

ndw ln
∑

t

φwtθtd → max
Φ,Θ

,

ïðè îãðàíè÷åíèÿõ íîðìèðîâêè è íåîòðèöàòåëüíîñòè

φwt > 0;
∑
w

φwt = 1; θtd > 0;
∑
t

θtd = 1
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al Diri
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Weiwei Cui, Shixia Liu, Li Tan, Conglei Shi, Yangqiu Song, Zekai J. Gao, Xin

Tong, Huamin Qu TextFlow: Towards Better Understanding of Evolving Topi
s

in Text // IEEE Transa
tions On Visualization And Computer Graphi
s,

Vol. 17, No. 12, De
ember 2011.
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Do
uments // 35'th ECIR 2013, Mos
ow, Mar
h 24�27. � pp. 292�304.
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Áèãðàììû ðàäèêàëüíî óëó÷øàþò èíòåðïðåòèðóåìîñòü òåì

Êîëëåêöèÿ 1000 ñòàòåé êîí�åðåíöèé ÌÌ�Î, ÈÎÈ íà ðóññêîì

ðàñïîçíàâàíèå îáðàçîâ â áèîèí�îðìàòèêå òåîðèÿ âû÷èñëèòåëüíîé ñëîæíîñòè

unigrams bigrams unigrams bigrams

îáúåêò çàäà÷à ðàñïîçíàâàíèÿ çàäà÷à ðàçäåëÿòü ìíîæåñòâà

çàäà÷à ìíîæåñòâî ìîòèâîâ ìíîæåñòâî êîíå÷íîå ìíîæåñòâî

ìíîæåñòâî ñèñòåìà ìàñîê ïîäìíîæåñòâî óñëîâèå çàäà÷è

ìîòèâ âòîðè÷íàÿ ñòðóêòóðà óñëîâèå çàäà÷à î ïîêðûòèè

ðàçðåøèìîñòü ñòðóêòóðà áåëêà êëàññ ïîêðûòèå ìíîæåñòâà

âûáîðêà ðàñïîçíàâàíèå âòîðè÷íîé ðåøåíèå ñèëüíûé ñìûñë

ìàñêà ñîñòîÿíèå îáúåêòà êîíå÷íûé ðàçäåëÿþùèé êîìèòåò

ðàñïîçíàâàíèå îáó÷àþùàÿ âûáîðêà ÷èñëî ìèíèìàëüíûé à��èííûé

èí�îðìàòèâíîñòü îöåíêà èí�îðìàòèâíîñòè à��èííûé à��èííûé êîìèòåò

ñîñòîÿíèå ìíîæåñòâî îáúåêòîâ ñëó÷àé à��èííûé ðàçäåëÿþùèé

çàêîíîìåðíîñòü ðàçðåøèìîñòü çàäà÷è ïîêðûòèå îáùåå ïîëîæåíèå

ñèñòåìà êðèòåðèé ðàçðåøèìîñòè îáùèé ìíîæåñòâî òî÷åê

ñòðóêòóðà èí�îðìàòèâíîñòü ìîòèâà ïðîñòðàíñòâî ñëó÷àé çàäà÷è

çíà÷åíèå ïåðâè÷íàÿ ñòðóêòóðà ñõåìà îáùèé ñëó÷àé

ðåãóëÿðíîñòü òóïèêîâîå ìíîæåñòâî êîìèòåò çàäà÷à MASC
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Laura Dietz, Ste�en Bi
kel, Tobias S
he�er. Unsupervised predi
tion of 
itation

in�uen
es // ICML-2007, Pp. 233�240.
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D. Blei, J. La�erty. A 
orrelated topi
 model of S
ien
e // Annals of Applied

Statisti
s, 2007. Vol. 1, Pp. 17-35.
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Ìíîãîÿçû÷íûå ìîäåëè

I. Vuli�
, W.De Smet, J. Tang, M.-F.Moens. Probabilisti
 topi
 modeling in

multilingual settings: a short overview of its methodology with appli
ations //

NIPS, 7�8 De
ember 2012. � Pp. 1�11.
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Ìóëüòèÿçû÷íàÿ ìîäåëü Âèêèïåäèè

216 175 ðóññêî-àíãëèéñêèõ ïàð ñòàòåé Âèêè.

Ïåðâûå 10 ñëîâ è èõ âåðîÿòíîñòÿìè p(w |t) â %:

Topi
 68 Topi
 79

resear
h 4.56 èíñòèòóò 6.03 goals 4.48 ìàò÷ 6.02

te
hnology 3.14 óíèâåðñèòåò 3.35 league 3.99 èãðîê 5.56

engineering 2.63 ïðîãðàììà 3.17 
lub 3.76 ñáîðíàÿ 4.51

institute 2.37 ó÷åáíûé 2.75 season 3.49 �ê 3.25

s
ien
e 1.97 òåõíè÷åñêèé 2.70 s
ored 2.72 ïðîòèâ 3.20

program 1.60 òåõíîëîãèÿ 2.30 
up 2.57 êëóá 3.14

edu
ation 1.44 íàó÷íûé 1.76 goal 2.48 �óòáîëèñò 2.67


ampus 1.43 èññëåäîâàíèå 1.67 apps 1.74 ãîë 2.65

management 1.38 íàóêà 1.64 debut 1.69 çàáèâàòü 2.53

programs 1.36 îáðàçîâàíèå 1.47 mat
h 1.67 êîìàíäà 2.14

Äóäàðåíêî Ì. À. �åãóëÿðèçàöèÿ ìíîãîÿçû÷íûõ òåìàòè÷åñêèõ ìîäåëåé //

Âû÷èñëèòåëüíûå ìåòîäû è ïðîãðàììèðîâàíèå. 2015. Ò. 16. Ñ. 26�36.
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216 175 ðóññêî-àíãëèéñêèõ ïàð ñòàòåé Âèêè.

Ïåðâûå 10 ñëîâ è èõ âåðîÿòíîñòÿìè p(w |t) â %:

Topi
 88 Topi
 251

opera 7.36 îïåðà 7.82 windows 8.00 windows 6.05


ondu
tor 1.69 îïåðíûé 3.13 mi
rosoft 4.03 mi
rosoft 3.76

or
hestra 1.14 äèðèæåð 2.82 server 2.93 âåðñèÿ 1.86

wagner 0.97 ïåâåö 1.65 software 1.38 ïðèëîæåíèå 1.86

soprano 0.78 ïåâèöà 1.51 user 1.03 ñåðâåð 1.63

performan
e 0.78 òåàòð 1.14 se
urity 0.92 server 1.54

mozart 0.74 ïàðòèÿ 1.05 mit
hell 0.82 ïðîãðàììíûé 1.08

sang 0.70 ñîïðàíî 0.97 ora
le 0.82 ïîëüçîâàòåëü 1.04

singing 0.69 âàãíåð 0.90 enterprise 0.78 îáåñïå÷åíèå 1.02

operas 0.68 îðêåñòð 0.82 users 0.78 ñèñòåìà 0.96

Íåçàâèñèìûé àñåññîð îöåíèë 396 òåì èç |T | = 400 êàê õîðîøî

èíòåðïðåòèðóåìûå.
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Ñèñòåìà TMVE � Topi
 Model Visualization Engine

Òåìàòè÷åñêèé íàâèãàòîð ñ âåá-èíòåð�åéñîì:

https://github.
om/ajb
/tmv

Chaney A., Blei D. Visualizing Topi
 Models // Frontiers of 
omputer s
ien
e

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

Èíòåðàêòèâíàÿ âèçóàëèçàöèÿ ìàòðèöû Φ è ñðàâíåíèå òåì:

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

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

Textual Topi
 Models // International Working Conferen
e on Advan
ed Visual

Interfa
es, 2012. ACM. pp. 74�77.
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Äîðîæíàÿ êàðòà: êëàñòåðèçàöèÿ ðåëåâàíòíûõ äîêóìåíòîâ

¾A map metaphor visualization (left) seems more appealing than

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

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


Maps. 2012.
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 Latent Do
ument Network

Embedding. IEEE International Conferen
e ICDM. 2014.
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êëàñòåðîâ
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M.Zinsmaier, U.Brandes, O.Deussen, H.Strobelt. Intera
tive level-of-detail

rendering of large graphs. IEEE Trans. Vis. Comput. Graph. 2012.
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hie: intera
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hi
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 models. Workshop on Intera
tive Language Learning,

Visualization, and Interfa
es, ACL, 2014.
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Ýâîëþöèÿ èåðàðõèè òåì. Êîëëåêöèÿ Prism (2013/06/03 � 2014/02/09)

ýêñïåðò âûáèðàåò ñå÷åíèå òåìàòè÷åñêîé èåðàðõèè,

çàòåì îòìå÷àåò ñîáûòèÿ â èíòåðàêòèâíîì ðåæèìå,

è ãåíåðèðóåò îò÷¼ò.

Weiwei Cui, Shixia Liu, Zhuofeng Wu, Hao Wei. How hierar
hi
al topi
s evolve

in large text 
orpora. IEEE Trans. Vis. Comput. Graph. 2014.
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ion A.,

Newman D., Smyth P. Topi
Nets: visual analysis of large text 
orpora with
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 modeling. ACM Trans. on Intelligent Systems and Te
hnology. 2012.
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exploration of do
ument 
olle
tions: a visual analyti
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h. EuroVis. 2014.
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ture of relevant topi
s. IEEE Symp. on Visual Analyti
s S
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e and

Te
hnology. 2014.

Ê.Â. Âîðîíöîâ (vokov�fore
sys.ru) Âåðîÿòíîñòíûå òåìàòè÷åñêèå ìîäåëè 23 / 62



Îáçîð òåìàòè÷åñêèõ ìîäåëåé

Ïðîåêòû ïî òåìàòèçàöèè òåêñòîâûõ êîëëåêöèé

Çàäà÷è è îòêðûòûå ïðîáëåìû

�àçíîâèäíîñòè òåìàòè÷åñêèõ ìîäåëåé

Ñðåäñòâà âèçóàëèçàöèè

�àçâåäî÷íûé èí�îðìàöèîííûé ïîèñê

http://textvis.lnu.se

Èíòåðàêòèâíûé îáçîð 272 ñðåäñòâ âèçóàëèçàöèè òåêñòîâ

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

êîëëåêöèé òåêñòîâûõ äîêóìåíòîâ // Ìàøèííîå îáó÷åíèå è àíàëèç äàííûõ

(http://jmlda.org). 2015. T. 1, �11. C. 1584-1618.
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Gary Mar
hionini. Exploratory Sear
h: from �nding to understanding.

Communi
ations of the ACM. 2006, 49(4), p. 41�46.

Ê.Â. Âîðîíöîâ (vokov�fore
sys.ru) Âåðîÿòíîñòíûå òåìàòè÷åñêèå ìîäåëè 25 / 62



Îáçîð òåìàòè÷åñêèõ ìîäåëåé

Ïðîåêòû ïî òåìàòèçàöèè òåêñòîâûõ êîëëåêöèé

Çàäà÷è è îòêðûòûå ïðîáëåìû

�àçíîâèäíîñòè òåìàòè÷åñêèõ ìîäåëåé

Ñðåäñòâà âèçóàëèçàöèè

�àçâåäî÷íûé èí�îðìàöèîííûé ïîèñê

Îò ïîèñêà �query-browse-re�ne� ê ðàçâåäî÷íîìó ïîèñêó

R.W.White, R.A.Roth. Exploratory Sear
h: beyond the Query-Response

paradigm. San Rafael, CA: Morgan and Claypool, 2009.
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äîêóìåíò ëþáîé äëèíû èëè äàæå êîëëåêöèÿ äîêóìåíòîâ

Öåëè ïîèñêà:

ê êàêèì òåìàì îòíîñèòñÿ ìîé çàïðîñ?

÷òî åù¼ èçâåñòíî ïî ýòèì òåìàì?
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÷òî åù¼ åñòü ïîíÿòíîãî, îáçîðíîãî, âàæíîãî, ñâåæåãî?

Ñöåíàðèé ïîèñêà:

1

èìåÿ ëþáîé òåêñò ïîä ðóêîé, â ëþáîì ïðèëîæåíèè,

2

õîòèì ïîëó÷èòü êàðòèíó ñîäåðæàùèõñÿ â í¼ì òåì-ïîäòåì,

3

è ¾äîðîæíóþ êàðòó¿ ïðåäìåòíîé îáëàñòè â öåëîì
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�àçíîâèäíîñòè òåìàòè÷åñêèõ ìîäåëåé

Ñðåäñòâà âèçóàëèçàöèè

�àçâåäî÷íûé èí�îðìàöèîííûé ïîèñê

Òåõíîëîãè÷åñêèå ýëåìåíòû ðàçâåäî÷íîãî ïîèñêà

1

Èíòåðíåò-êðàóëèíã . . . . . . . . . . . . . èìåþòñÿ ãîòîâûå ðåøåíèÿ

2

Ôèëüòðàöèÿ êîíòåíòà . . . . . . . . . . èìåþòñÿ ãîòîâûå ðåøåíèÿ

3

Òåìàòè÷åñêîå ìîäåëèðîâàíèå . . . . âåäóòñÿ èññëåäîâàíèÿ

4

Èíâåðòèðîâàííûé èíäåêñ . . . . . . . èìåþòñÿ ãîòîâûå ðåøåíèÿ

5

�àíæèðîâàíèå . . . . . . . . . . . . . . . . . .èìåþòñÿ ãîòîâûå ðåøåíèÿ

6

Âèçóàëèçàöèÿ . . . . . . . . . . . . . . . . . . èìåþòñÿ ãîòîâûå ðåøåíèÿ

Ê.Â. Âîðîíöîâ (vokov�fore
sys.ru) Âåðîÿòíîñòíûå òåìàòè÷åñêèå ìîäåëè 37 / 62



Îáçîð òåìàòè÷åñêèõ ìîäåëåé

Ïðîåêòû ïî òåìàòèçàöèè òåêñòîâûõ êîëëåêöèé

Çàäà÷è è îòêðûòûå ïðîáëåìû

�àçíîâèäíîñòè òåìàòè÷åñêèõ ìîäåëåé

Ñðåäñòâà âèçóàëèçàöèè

�àçâåäî÷íûé èí�îðìàöèîííûé ïîèñê

Òåìàòè÷åñêàÿ ìîäåëü äëÿ ðàçâåäî÷íîãî ïîèñêà äîëæíà áûòü...

1

Èíòåðïðåòèðóåìàÿ: êàæäàÿ òåìà ïîíÿòíà ëþäÿì

2

Ìóëüòèãðàììíàÿ: òåðìèíû-ñëîâîñî÷åòàíèÿ íåðàçðûâíû

3

Ìóëüòèìîäàëüíàÿ: àâòîðû, ñâÿçè, òýãè, ïîëüçîâàòåëè,...

4

Ìóëüòèÿçû÷íàÿ: äëÿ êðîññ- è ìíîãî-ÿçûêîâîãî ïîèñêà

5

Äèíàìè÷åñêàÿ: âûÿâëåíèå èñòîðèè ðàçâèòèÿ òåì

6

Èåðàðõè÷åñêàÿ: âûÿâëåíèå èåðàðõè÷åñêèõ ñâÿçåé òåì

7

Ñåãìåíòèðóþùàÿ: âûäåëåíèå òåì âíóòðè äîêóìåíòà

8

Îáó÷àåìàÿ ïî îöåíêàì àñåññîðîâ è ëîãàì ïîëüçîâàòåëåé

9

Îïðåäåëÿþùàÿ ÷èñëî òåì àâòîìàòè÷åñêè

10

Ñîçäàþùàÿ è èìåíóþùàÿ íîâûå òåìû àâòîìàòè÷åñêè

11

Îíëàéíîâàÿ: îáðàáàòûâàþùàÿ êîëëåêöèþ çà 1 ïðîõîä

12

Ïàðàëëåëüíàÿ, ðàñïðåäåë¼ííàÿ äëÿ áîëüøèõ êîëëåêöèé
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Îáçîð òåìàòè÷åñêèõ ìîäåëåé

Ïðîåêòû ïî òåìàòèçàöèè òåêñòîâûõ êîëëåêöèé

Çàäà÷è è îòêðûòûå ïðîáëåìû

Ïîèñê ýòíî-ðåëåâàíòíûõ òåì â ñîöèàëüíûõ ñåòÿõ

Èí�îðìàöèîííûé àíàëèç ýëåêòðîêàðäèîñèãíàëîâ

Ïðåññ-ðåëèçû, ñòàòüè, àâòîðå�åðàòû è äðóãèå ïðîåêòû

Ïîèñê ýòíî-ðåëåâàíòíûõ òåì â ñîöèàëüíûõ ñåòÿõ

Îñíîâíûå çàäà÷è ïðîåêòà:

�àçâåäî÷íûé ïîèñê ýòíè÷íûõ òåì â ñîöèàëüíûõ ìåäèà

Ìîíèòîðèíã ýòèõ òåì âî âðåìåíè è ïî ðåãèîíàì

Îöåíèâàíèå âðàæäåáíîñòè, êîí�ëèêíîñòè

Ïîääåðæêà ñîöèîëîãè÷åñêèõ èññëåäîâàíèé

Âñïîìîãàòåëüíûå çàäà÷è:

Ôèëüòðàöèÿ (îáîãàùåíèå) ïîòîêà äàííûõ

Îáåñïå÷åíèå ïîëíîòû ïîèñêà ýòíè÷íûõ òåì

Âûÿâëåíèå òåìàòè÷åñêèõ ñîîáùåñòâ

Âûäåëåíèå ñîáûòèéíûõ è ðåãèîíàëüíûõ òåì

�åøåíèå ïðîáëåìû êîðîòêèõ ñîîáùåíèé

Ê.Â. Âîðîíöîâ (vokov�fore
sys.ru) Âåðîÿòíîñòíûå òåìàòè÷åñêèå ìîäåëè 39 / 62



Îáçîð òåìàòè÷åñêèõ ìîäåëåé

Ïðîåêòû ïî òåìàòèçàöèè òåêñòîâûõ êîëëåêöèé

Çàäà÷è è îòêðûòûå ïðîáëåìû

Ïîèñê ýòíî-ðåëåâàíòíûõ òåì â ñîöèàëüíûõ ñåòÿõ

Èí�îðìàöèîííûé àíàëèç ýëåêòðîêàðäèîñèãíàëîâ

Ïðåññ-ðåëèçû, ñòàòüè, àâòîðå�åðàòû è äðóãèå ïðîåêòû

Ïðèìåðû ýòíîíèìîâ

îñìàíñêèé ðóñè÷

âîñòî÷íîåâðîïåéñêèé ñèíãàïóðåö

ýâåíê ïåðóàíñêèé

øâåéöàðñêàÿ ñëîâåíñêèé

àëàíñêèé âåïññêèé

ñààìñêèé íèããåð

ëàòûø àäûãè

ëèòîâåö ñîìàëèåö

öûãàíêà àáõàç

õàíòû-ìàíñèéñêèé òåìíîêîæèé

êàðà÷àåâñêèé íèãåðèåö

êóáèíêà ëÿãóøàòíèê

ãàãàóçñêèé êàìáîäæèåö
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Îáçîð òåìàòè÷åñêèõ ìîäåëåé

Ïðîåêòû ïî òåìàòèçàöèè òåêñòîâûõ êîëëåêöèé

Çàäà÷è è îòêðûòûå ïðîáëåìû

Ïîèñê ýòíî-ðåëåâàíòíûõ òåì â ñîöèàëüíûõ ñåòÿõ

Èí�îðìàöèîííûé àíàëèç ýëåêòðîêàðäèîñèãíàëîâ

Ïðåññ-ðåëèçû, ñòàòüè, àâòîðå�åðàòû è äðóãèå ïðîåêòû

Ïðèìåðû ýòíè÷íûõ òåì

(ðóññêèå): ðóññêèé, êíÿçü, ðîññèÿ, òàòàðèí, âåëèêèé, öàðèòü, öàðü, èâàí,

èìïåðàòîð, èìïåðèÿ, ãðîçèòü, ãîñóäàðü, âåê, ìîñêîâñêàÿ, åêàòåðèíà, ìîñêâà,

(ðóññêèå): àêöèÿ, îðãàíèçàöèÿ, ìèòèíã, äâèæåíèå, àêòèâíûé, ìåðîïðèÿòèå,

ñîâåò, ðóññêèé, ó÷àñòíèê, ìîñêâà, îïïîçèöèÿ, ðîññèÿ, ïèêåò, ïðîòåñò, ïðîâåäåíèå,

íàöèîíàëèñò, ïîääåðæêà, îáùåñòâåííûé, ïðîâîäèòü, ó÷àñòèå,

(ñëàâÿíå, âèçàíòèéöû): ñëàâÿíñêèé, ñâÿòîñëàâ, æðåö, äðåâíèå, ïèñüìåííîñòü,

ðþðèê, ëåòîïèñü, âèçàíòèÿ, ìå�îäèé, õàçàðñêèé, ðóññêèé, àçáóêà,

(ñèðèéöû): ñèðèéñêèé, àñàä, áîåâèê, ðàéîí, òåððîðèñò, óíè÷òîæàòü, ãðóïïèðîâêà,

äàìàñê, îðóæèå, àëåñèî, îïïîçèöèÿ, îïåðàöèÿ, ñåëåíèå, ñøà, íóñðà, òóðöèÿ,

(òóðêè): òóðöèÿ, òóðåöêèé, êóðäñêèé, ýðäîãàí, ñòàìáóë, ñòðàíà, êàâêàç, ãîðèí,

ïîëèöèÿ, ïðåìüåð-ìèíèñòð, ðåãèîí, êóðäèñòàí, àòàòþðê, ïàðòèÿ,

(èðàíöû): èðàí, èðàíñêèé, ñøà, ðîññèÿ, ÿäåðíûé, ïðåçèäåíò, òåãåðàí, ñèðèÿ, îîí,

èçðàèëü, ïåðåãîâîðû, îáàìà, ñàíêöèÿ, èñëàìñêèé,

(ïàëåñòèíöû): òåððîðèñò, èçðàèëü, òåðÿòü, ïàëåñòèíñêèé, ïàëåñòèíåö,

òåððîðèñòè÷åñêèé, ïàëåñòèíà, âçðûâ, òåððèòîðèÿ, ñòðàíà, ãîñóäàðñòâî,

áåçîïàñíîñòü, àðàáñêèé, îðãàíèçàöèÿ, èåðóñàëèì, âîåííûé, ïîëèöèÿ, ãàç,

(ëèâàíöû): ëèâàíñêèé, áîåâèê, ðàéîí, ëèâàí, àðìèÿ, òåððîðèñò, àëè, âîåííûé,

õèçáàëëà, ðàíåíûé, óíè÷òîæàòü, ñèðèÿ, ïîäðàçäåëåíèå, êâàðòàë, àðìåéñêèé,

(ëèâèéöû): ëèâàí, äåìîêðàòèÿ, ñòðàíà, ëèâèéñêèé, êàääà�è, ãîñóäàðñòâî,

àëæèð, âîéíà, ïðàâèòåëüñòâî, ñøà, àðàáñêèé, àëè, ìóàììàð, ñèðèÿ,
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Îáçîð òåìàòè÷åñêèõ ìîäåëåé

Ïðîåêòû ïî òåìàòèçàöèè òåêñòîâûõ êîëëåêöèé

Çàäà÷è è îòêðûòûå ïðîáëåìû

Ïîèñê ýòíî-ðåëåâàíòíûõ òåì â ñîöèàëüíûõ ñåòÿõ

Èí�îðìàöèîííûé àíàëèç ýëåêòðîêàðäèîñèãíàëîâ

Ïðåññ-ðåëèçû, ñòàòüè, àâòîðå�åðàòû è äðóãèå ïðîåêòû

Ïðèìåðû ýòíè÷íûõ òåì

(åâðåè): èçðàèëü, èçðàèëüñêèé, ñòðàíà, âîéíà, íåòàíüÿõó, òåëü-àâèâ, âðåìÿ, ñøà,

ñèðèÿ, åãèïåò, ñëó÷àé, ñàìîëåò, åâðåéñêèé, âîåííûé, áëèæíèé,

(àìåðèêàíöû): àìåðèêàíñêèé, àìåðèêàíêà, âîéíà, ðîññèÿ, âîåííûé, ñòðàíà,

âàøèíãòîí, àìåðèêà, àðìèÿ, êîíãðåññ, ñèðèÿ, ñîþçíûé, ðîññèéñêèé, îáàìà,

âîéñêà, ðóññêèé, îðóæèå, îïåðàöèÿ,

(íåìöû): àðìèÿ, âîéíà, âîéñêà, ñîâåòñêèé, âîåííûé, äèâèçèÿ, íåìåö, �ðîíò,

íåìåöêèé, ãåíåðàë, áîðò, îïåðàöèÿ, îáîðîíà, ðóññêèé, áîã, ïîáåäà,

(íåìöû): ãåðìàíèé, íåìåö, ãåðìàíñêèé, ñññð, íåìåöêèé, âîéíà, ñòàðîå,

ñîâåòñêèé, ðîññèÿ, áåðåçà, ðóññêèé, ïðàâèòåëüñòâî, òåððèòîðèÿ, ïîëíûé,

äîêóìåíò, âîïðîñ, ñîðò, äîãîâîð, îòíîøåíèå, �ðàíöèÿ,

(åâðåè, íåìöû): åâðåé, åâðåéñêèé, õîëîäíûé, ãåðìàíèé, àíòèñåìèòèçì, ãåòðà,

íåìåö, ñèíàãîãà, ñøà, èçðàèëü, ìàëèíîâñêîãî, êîìèññèÿ, íàöáîë, äîêóìåíò,

âîéíà, åâðåéêà, ìèëëèîí, óêðàèíà,

(óêðàèíöû, íåìöû): óêðàèíñêèé, óïñ, îóí, íåìåö, íåìåöêèé, êîâàëüêîâ, õîõîë,

âîëûíñêèé, áàíäåðà, îðãàíèçàöèÿ, ðîññèÿíèí, ñîâåòñêèé, ðóññêèé, ïîëüñêèé,

àðìèÿ, øóõåâè÷à, ðîâåíñêèé,

(òàäæèêè, óçáåêè): ìèãðàíò, ñòðàíà, ðîññèÿ, ìèãðàöèÿ, àçèÿ, íåëåãàëüíûé,

ìèãðàöèîííûé, òàäæèêèñòàí, ãàñòàðáàéòåð, ãðàæäàíêà, òðóäîâîé, ðàáî÷èé, �ìñ,

êîðåíåâî, ñðåäíåå, óçáåêèñòàí, òàäæèê, ïðîáëåìà, ðóññêèé, íàñåëåíèå,

(êàíàäöû): êîìàíäà, èãðà, èãðîê, êàíàäñêèé, ñåçîí, õîêêåé, ñáîðíàÿ, èãðàòü,

áîëåëüùèê, ïîáåäà, êóáîê, ñ÷åò, çàáèðàòü, õîêêåéíûé, âûèãðûâàòü, õîêêåèñò,

÷åìïèîíàò, øàéáà,
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Îáçîð òåìàòè÷åñêèõ ìîäåëåé

Ïðîåêòû ïî òåìàòèçàöèè òåêñòîâûõ êîëëåêöèé

Çàäà÷è è îòêðûòûå ïðîáëåìû

Ïîèñê ýòíî-ðåëåâàíòíûõ òåì â ñîöèàëüíûõ ñåòÿõ

Èí�îðìàöèîííûé àíàëèç ýëåêòðîêàðäèîñèãíàëîâ

Ïðåññ-ðåëèçû, ñòàòüè, àâòîðå�åðàòû è äðóãèå ïðîåêòû

Ïðèìåðû ýòíè÷íûõ òåì

(ÿïîíöû): ÿïîíñêèé, ÿïîíèÿ, êîðåÿ, êèòàéñêèé, æèëèùà, àâàðèÿ, �óêóñèìó,

öóíàìè, ñîîáùàòü, îêåàí, ñòàíöèÿ, õàòèêî, ðàéîí, ïðàâèòåëüñòâî, àòîìíûé,

(íîðâåæöû): äèòÿ, ðåáåíîê, ðîäèòüñÿ, äåòñêèé, ñåìüÿ, âîñïèòàííûé, ïðàâî,

âîçðàñò, îòåö, âîñïèòàíèå, íîðâåæñêèé, ðîäèòåëüñêèé, ðîäèòü, ìàëü÷èê,

âçðîñëûé, îïåêà, ñûí,

(âåíåñóýëüöû): êóáà, êàñòðî, âåíåñóýëà, ÷àâåñ, ïðåçèäåíò, óãî, ìàäóðî, áîëèâèÿ,

�èäåëü, ãëàâà, ëàòèíñêèé, âåíåñóýëüñêèé, ëèäåð, áîëèâàðèàíñêîé,

ïðåçèäåíòñêèé, àëüåíäå, ãåâàðó,

(êèòàéöû): êèòàéñêèé, ðîññèÿ, ïðîèçâîäñòâî, êèòàé, ïðîäóêöèÿ, ñòðàíà,

ïðåäïðèÿòèå, êîìïàíèÿ, òåõíîëîãèÿ, âîåííûé, ðåãèîí, ïðîèçâîäèòü,

ïðîèçâîäñòâåííûé, ïðîìûøëåííîñòü, ðîññèéñêèé, ýêîíîìè÷åñêèé, êíð,

(àçåðáàéäæàíöû): ðóññêèé, àçåðáàéäæàí, àçåðáàéäæàíåö, ðîññèÿ,

àçåðáàéäæàíñêèé, òàêñèñò, äèàñïîðà, àíàïà, íàðîä, ìîñêâà, ñòðàíà, àðìÿíèí,

ñëîâî, ðûíîê,

(ãðóçèíû): ãðóçèíñêèé, ñïåöíàç, âîåííûé, àâãóñò, áàòàøåâà, ðîññèéñêèé,

ñïåöíàçîâåö, ìèðîòâîðåö, îïåðàöèÿ, ðóìûí, áðèãàäà, ìèðîòâîð÷åñêèé, àáõàçèÿ,

ãðóïïà, âîéñêà, ðóññêèé, öõèíâàëå,

(îñåòèíû): êîíñòèòóöèÿ, îñåòèÿ, àìèíàò, ðóññêèé, îñåòèíñêèé, þæíûé, ñåâåðíûé,

ðîññèÿ, âîéíà, ðåñïóáëèêà, âîïðîñ, àëàõàé, ðîññèéñêèé, íàñåëåíèå, êîí�ëèêò,

(öûãàíå): íàðêîòèê, öûãàí, öûãàíêà, õîðîøèé, ìåñòî, ñòðàíà, äåíüãà, âðåìÿ,

ðàáîòàòü, æèçíü, æèòü, ðóêà, äîì, öûãàíñêèé, íàðêîìàíêà,
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Îáçîð òåìàòè÷åñêèõ ìîäåëåé

Ïðîåêòû ïî òåìàòèçàöèè òåêñòîâûõ êîëëåêöèé

Çàäà÷è è îòêðûòûå ïðîáëåìû

Ïîèñê ýòíî-ðåëåâàíòíûõ òåì â ñîöèàëüíûõ ñåòÿõ

Èí�îðìàöèîííûé àíàëèç ýëåêòðîêàðäèîñèãíàëîâ

Ïðåññ-ðåëèçû, ñòàòüè, àâòîðå�åðàòû è äðóãèå ïðîåêòû

Èí�îðìàöèîííûé àíàëèç ÝÊ�-ñèãíàëîâ

Òåîðèÿ èí�îðìàöèîííîé �óíêöèè ñåðäöà Â.Ì.Óñïåíñêîãî:

àìïëèòóäû Rn è èíòåðâàëû Tn êàðäèîöèêëîâ íåñóò

èí�îðìàöèþ î ìíîãèõ çàáîëåâàíèÿõ âíóòðåííèõ îðãàíîâ.

αn = arctg Rn

Tn
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Îáçîð òåìàòè÷åñêèõ ìîäåëåé

Ïðîåêòû ïî òåìàòèçàöèè òåêñòîâûõ êîëëåêöèé

Çàäà÷è è îòêðûòûå ïðîáëåìû

Ïîèñê ýòíî-ðåëåâàíòíûõ òåì â ñîöèàëüíûõ ñåòÿõ

Èí�îðìàöèîííûé àíàëèç ýëåêòðîêàðäèîñèãíàëîâ

Ïðåññ-ðåëèçû, ñòàòüè, àâòîðå�åðàòû è äðóãèå ïðîåêòû

Äèàãíîñòè÷åñêàÿ ñèñòåìà ¾Ñêðèí�àêñ¿

áîëåå 15 ëåò îïûòíîé ýêñïëóàòàöèè

áîëåå 20 òûñÿ÷ ïðåöåäåíòîâ (êàðäèîãðàììà + äèàãíîç)

áîëåå 30 çàáîëåâàíèé
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Îáçîð òåìàòè÷åñêèõ ìîäåëåé

Ïðîåêòû ïî òåìàòèçàöèè òåêñòîâûõ êîëëåêöèé

Çàäà÷è è îòêðûòûå ïðîáëåìû

Ïîèñê ýòíî-ðåëåâàíòíûõ òåì â ñîöèàëüíûõ ñåòÿõ

Èí�îðìàöèîííûé àíàëèç ýëåêòðîêàðäèîñèãíàëîâ

Ïðåññ-ðåëèçû, ñòàòüè, àâòîðå�åðàòû è äðóãèå ïðîåêòû

Îáú¼ì èñõîäíûõ äàííûõ (ïî çàáîëåâàíèÿì)

àáñîëþòíî çäîðîâûå ÀÇ 193

àäåíîìà ïðîñòàòû Ä�ÏÆ 260

àäíåêñèò õðîíè÷åñêèé ÀÕ 276

àíåìèÿ æåëåçîäå�èöèòíàÿ ÆÄÀ 260

àñåïòè÷åñêèé íåêðîç ãîëîâêè áåäðåííîé êîñòè Í�ÁÊ 324

âåãåòîñîñóäèñòàÿ äèñòîíèÿ ÂÑÄ 694

ãèïåðòîíè÷åñêàÿ áîëåçíü �Á 1894

äèñêèíåçèÿ æåë÷åâûâîäÿùèõ ïóòåé ÄÆÂÏ 717

æåë÷íîêàìåííàÿ áîëåçíü ÆÊÁ 278

èøåìè÷åñêàÿ áîëåçíü ñåðäöà ÈÁÑ 1265

ìèîìà ìàòêè ÌÌ 781

ìî÷åêàìåííàÿ áîëåçíü ÌÊÁ 654

ðàê îáùèé (îíêîïàòîëîãèÿ ðàçëè÷íîé ëîêàëèçàöèè) PO 530

ñàõàðíûé äèàáåò (ÑÄ1 è ÑÄ2) ÑÄ 871

óçëîâîé (äè��óçíûé) çîá ùèòîâèäíûé æåëåçû ÓÙ 748

õîëåöèñòèò õðîíè÷åñêèé ÕÕ 340

õðîíè÷åñêèé ãàñòðèò (ãàñòðîäóîäåíèò) ãèïåðàöèäíûé Õ�1 324

õðîíè÷åñêèé ãàñòðèò (ãàñòðîäóîäåíèò) ãèïîàöèäíûé Õ�2 700

ÿçâåííàÿ áîëåçíü ßÁ 785
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Îáçîð òåìàòè÷åñêèõ ìîäåëåé

Ïðîåêòû ïî òåìàòèçàöèè òåêñòîâûõ êîëëåêöèé

Çàäà÷è è îòêðûòûå ïðîáëåìû

Ïîèñê ýòíî-ðåëåâàíòíûõ òåì â ñîöèàëüíûõ ñåòÿõ

Èí�îðìàöèîííûé àíàëèç ýëåêòðîêàðäèîñèãíàëîâ

Ïðåññ-ðåëèçû, ñòàòüè, àâòîðå�åðàòû è äðóãèå ïðîåêòû

Ýòàï 1: ïðåäîáðàáîòêà. Äèñêðåòèçàöèÿ ÝÊ�-ñèãíàëà

Âõîä: ïîñëåäîâàòåëüíîñòü èíòåðâàëîâ è àìïëèòóä (Tn,Rn)
N
n=1

Ïðàâèëà êîäèðîâàíèÿ:

åñëè Rn < Rn+1, Tn < Tn+1, αn < αn+1 òî sn = A

åñëè Rn > Rn+1, Tn > Tn+1, αn < αn+1 òî sn = B

åñëè Rn < Rn+1, Tn > Tn+1, αn < αn+1 òî sn = C

åñëè Rn > Rn+1, Tn < Tn+1, αn > αn+1 òî sn = D

åñëè Rn < Rn+1, Tn < Tn+1, αn > αn+1 òî sn = E

åñëè Rn > Rn+1, Tn > Tn+1, αn > αn+1 òî sn = F

Âûõîä: êîäîãðàììà d = (sn)
N−1
n=1 � ïîñëåäîâàòåëüíîñòü

ñèìâîëîâ àë�àâèòà A = {A, B, C, D, E, F}:
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Îáçîð òåìàòè÷åñêèõ ìîäåëåé

Ïðîåêòû ïî òåìàòèçàöèè òåêñòîâûõ êîëëåêöèé

Çàäà÷è è îòêðûòûå ïðîáëåìû

Ïîèñê ýòíî-ðåëåâàíòíûõ òåì â ñîöèàëüíûõ ñåòÿõ

Èí�îðìàöèîííûé àíàëèç ýëåêòðîêàðäèîñèãíàëîâ

Ïðåññ-ðåëèçû, ñòàòüè, àâòîðå�åðàòû è äðóãèå ïðîåêòû

Ýòàï 1: ïðåäîáðàáîòêà. Âåêòîðèçàöèÿ êîäîãðàììû

Âõîä: êîäîãðàììà d = (s1, . . . , sN−1) êàê òåêñòîâàÿ ñòðîêà

Âûõîä: ÷àñòîòû òðèãðàìì ndw � ñêîëüêî ðàç òðèãðàììà w

ïîÿâèëàñü â êîäîãðàììå d , w ∈ W , ñëîâàðü |W | = 63 = 216
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Îáçîð òåìàòè÷åñêèõ ìîäåëåé

Ïðîåêòû ïî òåìàòèçàöèè òåêñòîâûõ êîëëåêöèé

Çàäà÷è è îòêðûòûå ïðîáëåìû

Ïîèñê ýòíî-ðåëåâàíòíûõ òåì â ñîöèàëüíûõ ñåòÿõ

Èí�îðìàöèîííûé àíàëèç ýëåêòðîêàðäèîñèãíàëîâ

Ïðåññ-ðåëèçû, ñòàòüè, àâòîðå�åðàòû è äðóãèå ïðîåêòû

Ýòàï 2: ìàøèííîå îáó÷åíèå

Ìóëüòèìîäàëüíàÿ òåìàòè÷åñêàÿ ìîäåëü êëàññè�èêàöèè:

äîêóìåíò ↔ êîäîãðàììà ÝÊ�

ìîäàëüíîñòü �1: ñëîâî ↔ òðèãðàììà

ìîäàëüíîñòü �2: êëàññ ↔ çàáîëåâàíèå

òåìà ↔ äèàãíîñòè÷åñêèé ýòàëîí çàáîëåâàíèÿ

äèàãíîñòè÷åñêèå ýòàëîíû ñîñòîÿíèÿ íîðìû:

topi
 1: AED, BCE, CED, DBD, DDC, EDF, EFC, FCA, FCE

topi
 2: BCE, CAD, DBD, DDC, EDB, EDF, FCA, FCE

topi
 3: AED, CED, DBD, DFC, EDB, EFC, FCE

äèàãíîñòè÷åñêèå ýòàëîíû áîëåçíè (äèàáåò):

topi
 1: AFC, CAF, AFA, FAE, AFB, BAF, BAD, EFC, EFA, CFC

topi
 2: AFC, CAF, AFA, FAB, ABB, BAF, BCD, EFF

Ê.Â. Âîðîíöîâ (vokov�fore
sys.ru) Âåðîÿòíîñòíûå òåìàòè÷åñêèå ìîäåëè 49 / 62



Îáçîð òåìàòè÷åñêèõ ìîäåëåé

Ïðîåêòû ïî òåìàòèçàöèè òåêñòîâûõ êîëëåêöèé

Çàäà÷è è îòêðûòûå ïðîáëåìû

Ïîèñê ýòíî-ðåëåâàíòíûõ òåì â ñîöèàëüíûõ ñåòÿõ

Èí�îðìàöèîííûé àíàëèç ýëåêòðîêàðäèîñèãíàëîâ

Ïðåññ-ðåëèçû, ñòàòüè, àâòîðå�åðàòû è äðóãèå ïðîåêòû

Ìîíèòîðèíã êà÷åñòâà ìîäåëè â EM-àëãîðèòìå

�àçðåæåííîñòü ìàòðèö Φ, Θ è ïåðïëåêñèÿ ìîäåëè,

ïðè ðàçðåæèâàíèè ñ 10-é èòåðàöèè (ÿçâåííàÿ áîëåçíü)
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Îáçîð òåìàòè÷åñêèõ ìîäåëåé

Ïðîåêòû ïî òåìàòèçàöèè òåêñòîâûõ êîëëåêöèé

Çàäà÷è è îòêðûòûå ïðîáëåìû

Ïîèñê ýòíî-ðåëåâàíòíûõ òåì â ñîöèàëüíûõ ñåòÿõ

Èí�îðìàöèîííûé àíàëèç ýëåêòðîêàðäèîñèãíàëîâ

Ïðåññ-ðåëèçû, ñòàòüè, àâòîðå�åðàòû è äðóãèå ïðîåêòû

Ìîíèòîðèíã êà÷åñòâà ìîäåëè â EM-àëãîðèòìå

Âêëþ÷åíèå ðàçðåæèâàþùåãî ðåãóëÿðèçàòîðà ñ 10-é èòåðàöèè

ßçâåííàÿ áîëåçíü Æåë÷íîêàìåííàÿ áîëåçíü
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Îáçîð òåìàòè÷åñêèõ ìîäåëåé

Ïðîåêòû ïî òåìàòèçàöèè òåêñòîâûõ êîëëåêöèé

Çàäà÷è è îòêðûòûå ïðîáëåìû

Ïîèñê ýòíî-ðåëåâàíòíûõ òåì â ñîöèàëüíûõ ñåòÿõ

Èí�îðìàöèîííûé àíàëèç ýëåêòðîêàðäèîñèãíàëîâ

Ïðåññ-ðåëèçû, ñòàòüè, àâòîðå�åðàòû è äðóãèå ïðîåêòû

Ìîíèòîðèíã êà÷åñòâà ìîäåëè â EM-àëãîðèòìå

Âêëþ÷åíèå ðàçðåæèâàþùåãî ðåãóëÿðèçàòîðà ñ 10-é èòåðàöèè

Èøåìè÷åñêàÿ áîëåçíü ñåðäöà Óçëîâîé çîá ùèòîâèäíîé æåëåçû

Àíäðåé Øàïóëèí. �åãóëÿðèçàöèÿ âåðîÿòíîñòíûõ òåìàòè÷åñêèõ ìîäåëåé

äëÿ êëàññè�èêàöèè ñèìâîëüíûõ ïîñëåäîâàòåëüíîñòåé // ÂÊ� áàêàëàâðà,

2015. ÂÌÊ Ì�Ó.
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Îáçîð òåìàòè÷åñêèõ ìîäåëåé

Ïðîåêòû ïî òåìàòèçàöèè òåêñòîâûõ êîëëåêöèé

Çàäà÷è è îòêðûòûå ïðîáëåìû

Ïîèñê ýòíî-ðåëåâàíòíûõ òåì â ñîöèàëüíûõ ñåòÿõ

Èí�îðìàöèîííûé àíàëèç ýëåêòðîêàðäèîñèãíàëîâ

Ïðåññ-ðåëèçû, ñòàòüè, àâòîðå�åðàòû è äðóãèå ïðîåêòû

�åçóëüòàòû êðîññ-âàëèäàöèè

Îáó÷àþùàÿ âûáîðêà � äëÿ îïòèìèçàöèè ïàðàìåòðîâ ìîäåëè

Òåñòîâàÿ âûáîðêà � äëÿ îöåíèâàíèÿ ÷óâñ., ñïåö., AUC

40×10-fold 
ross-validation � äëÿ äîâåðèòåëüíîãî îöåíèâàíèÿ

áîëåçíü âûáîðêà AUC, % C% ïðè ×=95%

íåêðîç ãîëîâêè áåäðåííîé êîñòè 327 99.19 ± 0.10 96.6 ± 1.76

æåë÷íîêàìåííàÿ áîëåçíü 277 98.98 ± 0.23 94.4 ± 1.54

èøåìè÷åñêàÿ áîëåçíü ñåðäöà 1262 97.98 ± 0.14 91.1 ± 1.86

ãàñòðèò 321 97.76 ± 0.11 88.3 ± 2.64

ãèïåðòîíè÷åñêàÿ áîëåçíü 1891 96.76 ± 0.09 84.7 ± 1.99

ñàõàðíûé äèàáåò 868 96.75 ± 0.19 85.3 ± 2.18

àäåíîìà ïðîñòàòû 257 96.49 ± 0.13 80.1 ± 3.19

ðàê 525 96.49 ± 0.28 82.2 ± 2.38

óçëîâîé çîá ùèòîâèäíîé æåëåçû 750 95.57 ± 0.16 73.5 ± 3.41

õîëåöèñòèò õðîíè÷åñêèé 336 95.35 ± 0.12 74.8 ± 2.46

äèñêèíåçèÿ ÆÂÏ 714 94.99 ± 0.16 70.3 ± 4.67

ìî÷åêàìåííàÿ áîëåçíü 649 94.99 ± 0.11 69.3 ± 2.14

ÿçâåííàÿ áîëåçíü 779 94.62 ± 0.10 63.6 ± 2.55
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Îáçîð òåìàòè÷åñêèõ ìîäåëåé

Ïðîåêòû ïî òåìàòèçàöèè òåêñòîâûõ êîëëåêöèé

Çàäà÷è è îòêðûòûå ïðîáëåìû

Ïîèñê ýòíî-ðåëåâàíòíûõ òåì â ñîöèàëüíûõ ñåòÿõ

Èí�îðìàöèîííûé àíàëèç ýëåêòðîêàðäèîñèãíàëîâ

Ïðåññ-ðåëèçû, ñòàòüè, àâòîðå�åðàòû è äðóãèå ïðîåêòû

Çàäà÷à àíàëèçà ïîòîêà ïðåññ-ðåëèçîâ

Êîëëåêöèÿ î�èöèàëüíûõ ïðåññ-ðåëèçîâ âíåøíåïîëèòè÷åñêèõ

âåäîìñòâ ðÿäà ñòðàí íà àíãëèéñêîì ÿçûêå.

Áîëåå 20 òûñ. ñîîáùåíèé çà 10 ëåò, 180Ìá òåêñòà.

2004 2005 2006 2007 2008 2009 2010 2011 2012

year

Topics in time

iraq
iraqi
baghdad
sunni
saddam
hussein
shia
maliki
coalition
sectarian

assistance
million
food
humanitarian
relief
aid
disaster
emergency
provide
fund

democracy
freedom
democratic
egypt
society
religious
free
egyptian
civil
cuba

iran
iranian
sanction
regime
enrichment
suspend
pressure
tehran
impose
oil

program
student
education
university
cultural
school
educational
youth
study
award

russia
russian
federation
lavrov
moscow
sergey
putin
mfa
bogdanov
sphere

syria
syrian
opposition
annan
sri
assad
lanka
league
geneva
regime

africa
african
entrepreneurship
corporate
tanzania
ghana
agoa
hunger
entrepreneur
continent
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Îáçîð òåìàòè÷åñêèõ ìîäåëåé

Ïðîåêòû ïî òåìàòèçàöèè òåêñòîâûõ êîëëåêöèé

Çàäà÷è è îòêðûòûå ïðîáëåìû

Ïîèñê ýòíî-ðåëåâàíòíûõ òåì â ñîöèàëüíûõ ñåòÿõ

Èí�îðìàöèîííûé àíàëèç ýëåêòðîêàðäèîñèãíàëîâ

Ïðåññ-ðåëèçû, ñòàòüè, àâòîðå�åðàòû è äðóãèå ïðîåêòû

Çàäà÷à àíàëèçà ïîòîêà ïðåññ-ðåëèçîâ

Ïðèìåðû ñîáûòèéíûõ òåì è ìîìåíòà èõ ñîâìåñòíîãî âñïëåñêà

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

p
(y

|t
)

syrian   
syria   
opposition   
annan   
assad   
league   
kofi   
sri   
damascus   
lanka   
brahimi   
sar

sudan   
darfur   
sudanese   
khartoum   
rebel   
kozak   
cpa   
frazer   
bashir   
garang   
abuja   
kiir

russian   
russia   
federation   
lavrov   
sergey   
moscow   
mfa   
bogdanov   
sphere   
putin   
mass   
interaction

Íèêèòà Äîéêîâ. Àäàïòèâíàÿ ðåãóëÿðèçàöèÿ âåðîÿòíîñòíûõ òåìàòè÷åñêèõ

ìîäåëåé // ÂÊ� áàêàëàâðà, 2015. ÂÌÊ Ì�Ó.
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Îáçîð òåìàòè÷åñêèõ ìîäåëåé

Ïðîåêòû ïî òåìàòèçàöèè òåêñòîâûõ êîëëåêöèé

Çàäà÷è è îòêðûòûå ïðîáëåìû

Ïîèñê ýòíî-ðåëåâàíòíûõ òåì â ñîöèàëüíûõ ñåòÿõ

Èí�îðìàöèîííûé àíàëèç ýëåêòðîêàðäèîñèãíàëîâ

Ïðåññ-ðåëèçû, ñòàòüè, àâòîðå�åðàòû è äðóãèå ïðîåêòû

Çàäà÷à àíàëèçà ïîòîêà ïðåññ-ðåëèçîâ

Ïðèìåðû ïåðìàíåíòíûõ òåì

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
0

0.005

0.01

0.015

0.02

0.025

p
(y

|t
)

student   
cultural   
university   
educational   
youth   
award   
fulbright   
education   
alumnus   
study

woman   
girl   
hiv   
pepfar   
gender   
health   
mother   
hiv/aids   
treatment   
award

rice   
condoleezza   
stanford   
piano   
football   
jefferson   
downer   
music   
rumsfeld   
chappell

Íèêèòà Äîéêîâ. Àäàïòèâíàÿ ðåãóëÿðèçàöèÿ âåðîÿòíîñòíûõ òåìàòè÷åñêèõ

ìîäåëåé // ÂÊ� áàêàëàâðà, 2015. ÂÌÊ Ì�Ó.
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Îáçîð òåìàòè÷åñêèõ ìîäåëåé

Ïðîåêòû ïî òåìàòèçàöèè òåêñòîâûõ êîëëåêöèé

Çàäà÷è è îòêðûòûå ïðîáëåìû

Ïîèñê ýòíî-ðåëåâàíòíûõ òåì â ñîöèàëüíûõ ñåòÿõ

Èí�îðìàöèîííûé àíàëèç ýëåêòðîêàðäèîñèãíàëîâ

Ïðåññ-ðåëèçû, ñòàòüè, àâòîðå�åðàòû è äðóãèå ïðîåêòû

Äðóãèå êîëëåêöèè è ïðîåêòû

�àçâåäî÷íûé ïîèñê íà habrahabr.ru è åãî îöåíèâàíèå

Êðîññ-ÿçû÷íûé ðàçâåäî÷íûé ïîèñê íà arXiv.org è

Âèêèïåäèè

Òåìàòèçàöèÿ êîëëåêöèè íàó÷íûõ ñòàòåé ÌÌ�Î/ÈÎÈ

Ñîâìåñòíàÿ òåìàòèçàöèÿ òåêñòîâ è èçîáðàæåíèé èç

ñîöñåòåé

Òåìàòèçàöèÿ êàðòèí áðèòàíñêîãî ìóçåÿ è èõ îïèñàíèé

Êëàññè�èêàöèÿ àâòîðå�åðàòîâ ïî îáëàñòÿì çíàíèé

Êîíêóðñ Kaggle ¾The Allen AI S
ien
e Challenge¿

Ïîèñê ìîòèâîâ â çàäà÷àõ áèîèí�îðìàòèêè
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Îáçîð òåìàòè÷åñêèõ ìîäåëåé

Ïðîåêòû ïî òåìàòèçàöèè òåêñòîâûõ êîëëåêöèé

Çàäà÷è è îòêðûòûå ïðîáëåìû

Ïðîåêò BigARTM

Íàïðàâëåíèÿ äàëüíåéøèõ èññëåäîâàíèé

BigARTM: áèáëèîòåêà òåìàòè÷åñêîãî ìîäåëèðîâàíèÿ

Êëþ÷åâûå âîçìîæíîñòè:

Îíëàéíîâàÿ ïàðàëëåëüíàÿ ìóëüòèìîäàëüíàÿ ARTM

Áîëüøèå äàííûå: êîëëåêöèÿ íå õðàíèòñÿ â ïàìÿòè

Âñòðîåííàÿ áèáëèîòåêà ðåãóëÿðèçàòîðîâ

Ñîîáùåñòâî:

Îòêðûòûé êîä https://github.
om/bigartm

(dis
ussion group, issue tra
ker, pull requests)

Äîêóìåíòàöèÿ http://bigartm.org

Ëèöåíçèÿ è ñðåäà ðàçðàáîòêè:

Freely available for 
ommer
ial usage (BSD 3-Clause li
ense)

Cross-platform � Windows, Linux, Ma
 OS X (32 bit, 64 bit)

Programming APIs: 
ommand-line, C++, and Python
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Îáçîð òåìàòè÷åñêèõ ìîäåëåé

Ïðîåêòû ïî òåìàòèçàöèè òåêñòîâûõ êîëëåêöèé

Çàäà÷è è îòêðûòûå ïðîáëåìû

Ïðîåêò BigARTM

Íàïðàâëåíèÿ äàëüíåéøèõ èññëåäîâàíèé

Îò òåîðèè ðåãóëÿðèçàöèè ê òåõíîëîãèè BigARTM

Òåõíîëîãèÿ BigARTM óïðîùàåò ïðîöåññ ðàçðàáîòêè

òåìàòè÷åñêîé ìîäåëè ñ òðåáóåìûìè ñâîéñòâàìè:
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Îáçîð òåìàòè÷åñêèõ ìîäåëåé

Ïðîåêòû ïî òåìàòèçàöèè òåêñòîâûõ êîëëåêöèé

Çàäà÷è è îòêðûòûå ïðîáëåìû

Ïðîåêò BigARTM

Íàïðàâëåíèÿ äàëüíåéøèõ èññëåäîâàíèé

�àçðàáîòêà òåìàòè÷åñêèõ ìîäåëåé â ñðåäå IPython Notebook

http://nbviewer.ipython.org/github/bigartm/bigartm-book/tree/master/
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Îáçîð òåìàòè÷åñêèõ ìîäåëåé

Ïðîåêòû ïî òåìàòèçàöèè òåêñòîâûõ êîëëåêöèé

Çàäà÷è è îòêðûòûå ïðîáëåìû

Ïðîåêò BigARTM

Íàïðàâëåíèÿ äàëüíåéøèõ èññëåäîâàíèé

Ýêñïåðèìåíò. Îáãîíÿåì êîíêóðåíòîâ ïî ñêîðîñòè

3.7M ñòàòåé àíãëèéñêîé Âèêè, 100K óíèêàëüíûõ ñëîâ

pro
s train inferen
e perplexity

BigARTM 1 35 min 72 se
 4000

Gensim.LdaModel 1 369 min 395 se
 4161

VowpalWabbit.LDA 1 73 min 120 se
 4108

BigARTM 4 9 min 20 se
 4061

Gensim.LdaMulti
ore 4 60 min 222 se
 4111

BigARTM 8 4.5 min 14 se
 4304

Gensim.LdaMulti
ore 8 57 min 224 se
 4455

pro
s = ÷èñëî ïàðàëëåëüíûõ ïîòîêîâ

inferen
e = âðåìÿ òåìàòèçàöèè 100K òåñòîâûõ äîêóìåíòîâ

perplexity âû÷èñëåíà íà òåñòîâîé âûáîðêå äîêóìåíòîâ
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Îáçîð òåìàòè÷åñêèõ ìîäåëåé

Ïðîåêòû ïî òåìàòèçàöèè òåêñòîâûõ êîëëåêöèé

Çàäà÷è è îòêðûòûå ïðîáëåìû

Ïðîåêò BigARTM

Íàïðàâëåíèÿ äàëüíåéøèõ èññëåäîâàíèé

Íàïðàâëåíèÿ äàëüíåéøèõ èññëåäîâàíèé

íàó÷èòüñÿ ñòðîèòü 50 òûñÿ÷ õîðîøî èíòåðïðåòèðóåìûõ òåì

íàó÷èòüñÿ àâòîìàòè÷åñêè ñîçäàâàòü è èìåíîâàòü òåìû

îáåñïå÷èâàòü èíòåðïðåòèðóåìîñòü, óñòîé÷èâîñòü è ïîëíîòó

ñîåäèíèòü ëèíãâèñòè÷åñêóþ ðåãóëÿðèçàöèþ è word2ve


ïðèìåíÿòü ãèïåðãðà�îâûå ìîäåëè ê äàííûì ñîöñåòåé

ðàçðàáîòàòü âèçóàëüíûå ñðåäñòâà ñèñòåìàòèçàöèè çíàíèé

ñîçäàòü ñèñòåìó òåìàòè÷åñêîãî ðàçâåäî÷íîãî ïîèñêà

Çàäà÷è íà ñèíòåòè÷åñêèõ äàííûõ

òåìàòè÷åñêàÿ ñåãìåíòàöèÿ

âûäåëåíèå �îíîâûõ ñëîâ
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