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Êîíöåïöèÿ ðàçâåäî÷íîãî ïîèñêà (exploratory sear
h)

ïîëüçîâàòåëü ìîæåò íå çíàòü êëþ÷åâûõ òåðìèíîâ

çàïðîñîì ìîæåò áûòü òåêñò ïðîèçâîëüíîé äëèíû

èí�îðìàöèîííàÿ ïîòðåáíîñòü � ñèñòåìàòèçàöèÿ çíàíèé

íàâèãàöèÿ â ñåòè,

ïîèñê �àêòîâ,

óïîìèíàíèé,

êîíêðåòíûõ îòâåòîâ

ñàìîîáðàçîâàíèå,

òåìàòè÷åñêèé ïîèñê

ñèñòåìàòèçàöèÿ

çíàíèé

èññëåäîâàíèå,

ýêñïåðòèçà,

ðå�åðèðîâàíèå,

ìîíèòîðèíã òåì

Gary Mar
hionini. Exploratory Sear
h: from �nding to understanding. 2006.
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Îò èòåðàöèé ¾query-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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Îáçîð îïðåäåëåíèé è ìîäåëåé ðàçâåäî÷íîãî ïîèñêà

Îñíîâíûå ñâîéñòâà ðàçâåäî÷íîãî ïîèñêà:

1

An evolving sear
h pro
ess

ðàçâåäî÷íûé ïîèñê � ýòî ìíîãîøàãîâûé ïðîöåññ

êàæäûé øàã � ïåðå�îðìóëèðîâêà èëè äîïîëíåíèå çàïðîñà

2

An anomalous state of knowledge

â íà÷àëå ïîèñêà ó ïîëüçîâàòåëÿ åñòü ëèøü ìîòèâàöèè,

íî íåò çíàíèé è íåò îïðåäåë¼ííîãî ïëàíà, êàê èõ ïîëó÷àòü

3

Multiple targets / goals of sear
h

íåò êîíêðåòíîé, òî÷íî îïðåäåë¼ííîé öåëè ïîèñêà

åñòü ëèøü îáùèé èíòåðåñ è ýâîëþöèîíèðóþùèå ïîäöåëè

E.Palagi et al. A Survey of De�nitions and Models of Exploratory Sear
h. 2017.
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4

Multiple possible answers

âîçìîæíûõ ïðàâèëüíûõ îòâåòîâ ìîæåò áûòü ìíîãî

5

Not an expe
ted exa
t answer

íå ñóùåñòâóåò åäèíñòâåííîãî ïðàâèëüíîãî îòâåòà

6

A serendipitous attitude

ëþáîé øàã ìîæåò äàâàòü íåîæèäàííûå íîâûå çíàíèÿ

7

An evolving information need

íà ëþáîì øàãå öåëè è ñòðàòåãèè ïîèñêà ìîãóò èçìåíèòüñÿ

8

Un
ertainty is �u
tuating

â ïðîöåññå ïîèñêà íåîïðåäåë¼ííîñòü óìåíüøàåòñÿ,

íî èçìåíåíèå öåëè ìîæåò ñíîâà å¼ óâåëè÷èòü

E.Palagi et al. A Survey of De�nitions and Models of Exploratory Sear
h. 2017.
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9

Multifa
eted sear
h

ïðè ïîèñêå èñïîëüçóþòñÿ ðàçëè÷íûå �èëüòðû (�àñåòû)

ïðèìåðû: ïî àâòîðàì, òåìàòèêå, ñâåæåñòè, ñëîæíîñòè

10

Several one-o� pinpoint sear
hes

ìíîãîêðàòíûå òî÷å÷íûå îäíîðàçîâûå îòâåòâëåíèÿ ïîèñêà

ïðèìåðû: íàéòè îïðåäåëåíèå ïîíÿòèÿ, ïåðâîèñòî÷íèê

11

An open-ended sear
h a
tivity whi
h 
an o

ur over time

ïðîöåññ ïîèñêà íèêîãäà íà çàêàí÷èâàåòñÿ

ïîëüçîâàòåëü ìîæåò âåðíóòüñÿ ïîñëå äîëãîãî ïåðåðûâà

E.Palagi et al. A Survey of De�nitions and Models of Exploratory Sear
h. 2017.
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Êîíöåïöèÿ ¾ìàñòåðñêîé çíàíèé¿

Îãðîìíîå è âñå âîçðàñòàþùåå áîãàòñòâî çíàíèé ðàçáðîñàíî

ñåãîäíÿ ïî âñåìó ìèðó. Ýòèõ çíàíèé, âåðîÿòíî, áûëî áû

äîñòàòî÷íî äëÿ ðåøåíèÿ âñåãî ãðîìàäíîãî êîëè÷åñòâà

òðóäíîñòåé íàøèõ äíåé, íî îíè ðàññåÿíû è íåîðãàíèçîâàíû.

Íàì íåîáõîäèìà î÷èñòêà ìûøëåíèÿ â ñâîåîáðàçíîé

ìàñòåðñêîé, ãäå ìîæíî ïîëó÷àòü, ñîðòèðîâàòü, ñóììèðîâàòü,

óñâàèâàòü, ðàçúÿñíÿòü è ñðàâíèâàòü çíàíèÿ è èäåè.

� �åðáåðò Óýëëñ, 1940

An immense and ever-in
reasing wealth of knowledge is s
attered about the

world today; knowledge that would probably su�
e to solve all the mighty

di�
ulties of our age, but it is dispersed and unorganized. We need a sort of

mental 
learing house for the mind: a depot where knowledge and ideas are

re
eived, sorted, summarized, digested, 
lari�ed and 
ompared

� Herbert Wells, 1940
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Ïîèñêîâûé çàïðîñ:

äîêóìåíò ëþáîé äëèíû èëè ïîäáîðêà äîêóìåíòîâ

�åçóëüòàòû ïîèñêà:

ê êàêèì òåìàì îòíîñèòñÿ ìîé çàïðîñ

÷òî åù¼ èçâåñòíî ïî ýòèì òåìàì

â êàêîì ïîðÿäêå ÷èòàòü, ÷òîáû ëó÷øå ðàçîáðàòüñÿ â òåìå

êàêèå åù¼ òåìû ÷àñòî âñòðå÷àþòñÿ âìåñòå ñ äàííûì

êàêèå �ðàãìåíòû íàèáîëåå ðåëåâàíòíû ýòèì òåìàì

Ñöåíàðèé ïîèñêà:

èìåÿ òåêñò èëè ïîäáîðêó,

ïîëó÷èòü ðåêîìåíäàöèè ïî ðàñøèðåíèþ ïîäáîðêè,

òåìàòèçèðîâàòü, ñóììàðèçèðîâàòü, âèçóàëèçèðîâàòü, . . .
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×òî òàêîå ¾òåìà¿ â êîëëåêöèè òåêñòîâûõ äîêóìåíòîâ?

òåìà � ñïåöèàëüíàÿ òåðìèíîëîãèÿ ïðåäìåòíîé îáëàñòè

òåìà � íàáîð ÷àñòî ñîâìåñòíî âñòðå÷àþùèõñÿ òåðìèíîâ

òåìà � ñåìàíòè÷åñêè îäíîðîäíûé êëàñòåð òåêñòîâ

Òåìàòè÷åñêàÿ ìîäåëü âûÿâëÿåò ëàòåíòíûå òåìû

ïî íàáëþäàåìûì ðàñïðåäåëåíèÿì ñëîâ p(w |d) â äîêóìåíòàõ.

Èìåÿ êîëëåêöèþ òåêñòîâûõ äîêóìåíòîâ, õîòèì óçíàòü:

èç êàêèõ òåì ñîñòîèò êîëëåêöèÿ;

èç êàêèõ òåì ñîñòîèò êàæäûé äîêóìåíò,

p(t|d) � âåðîÿòíîñòü òåìû t â äîêóìåíòå d ;

èç êàêèõ ñëîâ èëè òåðìèíîâ ñîñòîèò êàæäàÿ òåìà,

p(w |t) � âåðîÿòíîñòü òåðìèíà w â òåìå t.
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Ïðèìåð. Ìóëüòèÿçû÷íàÿ ìîäåëü Âèêèïåäèè

216 175 ðóññêî-àíãëèéñêèõ ïàð ñòàòåé. ßçûêè � ìîäàëüíîñòè.

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

Òåìà �68 Òåìà �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

Àñåññîð îöåíèë 396 òåì èç 400 êàê õîðîøî èíòåðïðåòèðóåìûå.

Vorontsov, Frei, Apishev, Romov, Suvorova. BigARTM: Open Sour
e Library

for Regularized Multimodal Topi
 Modeling of Large Colle
tions. AIST-2015.
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Ïðèìåð. Ìóëüòèÿçû÷íàÿ ìîäåëü Âèêèïåäèè

216 175 ðóññêî-àíãëèéñêèõ ïàð ñòàòåé. ßçûêè � ìîäàëüíîñòè.

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

Òåìà �88 Òåìà �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

Àñåññîð îöåíèë 396 òåì èç 400 êàê õîðîøî èíòåðïðåòèðóåìûå.

Vorontsov, Frei, Apishev, Romov, Suvorova. BigARTM: Open Sour
e Library

for Regularized Multimodal Topi
 Modeling of Large Colle
tions. AIST-2015.
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�àçâåäî÷íûé èí�îðìàöèîííûé ïîèñê

Ìàñòåðñêàÿ çíàíèé è òåìàòè÷åñêèé ïîèñê

Òåìàòè÷åñêîå ìîäåëèðîâàíèå

Íåêîòîðûå ïðèëîæåíèÿ òåìàòè÷åñêîãî ìîäåëèðîâàíèÿ

ðàçâåäî÷íûé ïîèñê â ïîèñê òåìàòè÷åñêîãî äåòåêòèðîâàíèå è òðåêèíã

ýëåêòðîííûõ áèáëèîòåêàõ êîíòåíòà â ñîöñåòÿõ íîâîñòíûõ ñþæåòîâ

ìóëüòèìîäàëüíûé ïîèñê àíàëèç áàíêîâñêèõ óïðàâëåíèåì äèàëîãîì â

òåêñòîâ è èçîáðàæåíèé òðàíçàêöèîííûõ äàííûõ ðàçãîâîðíîì èíòåëëåêòå
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Çàäà÷à òåìàòè÷åñêîãî ìîäåëèðîâàíèÿ

Äàíî: êîëëåêöèÿ òåêñòîâûõ äîêóìåíòîâ, p(w |d) = ndw

nd

Âåðîÿòíîñòíàÿ òåìàòè÷åñêàÿ ìîäåëü:

p(w |d) =
∑

t∈T

p(w |t)p(t|d) =
∑

t∈T

φwtθtd

Íàéòè: ïàðàìåòðû ìîäåëè φwt=p(w |t), θtd =p(t|d)

Ýòî çàäà÷à ñòîõàñòè÷åñêîãî ìàòðè÷íîãî ðàçëîæåíèÿ:

Hofmann T. Probabilisti
 Latent Semanti
 Indexing. ACM SIGIR, 1999.

Blei D., Ng A., Jordan M. Latent Diri
hlet Allo
ation. JMLR, 2003.
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Ïðèíöèï ìàêñèìóìà ïðàâäîïîäîáèÿ

Ïðàâäîïîäîáèå � ïëîòíîñòü ðàñïðåäåëåíèÿ âûáîðêè (di ,wi )
n

i=1:

n
∏

i=1

p(di ,wi ) =
∏

d∈D

∏

w∈d

p(d ,w)ndw

Ìàêñèìèçàöèÿ ëîãàðè�ìà ïðàâäîïîäîáèÿ

∑

d∈D

∑

w∈d

ndw ln p(w |d)p(d) → max
Φ,Θ

ýêâèâàëåíòíà ìàêñèìèçàöèè �óíêöèîíàëà

L (Φ,Θ) =
∑

d∈D

∑

w∈d

ndw ln
∑

t∈T

φwtθtd → max
Φ,Θ

ïðè îãðàíè÷åíèÿõ íåîòðèöàòåëüíîñòè è íîðìèðîâêè

φwt > 0;
∑

w∈W

φwt = 1; θtd > 0;
∑

t∈T

θtd = 1.
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Áèáëèîòåêà òåìàòè÷åñêîãî ìîäåëèðîâàíèÿ BigARTM

Çàäà÷è, íåêîððåêòíî ïîñòàâëåííûå ïî Àäàìàðó

Çàäà÷à êîððåêòíî ïîñòàâëåíà,

åñëè å¼ ðåøåíèå

ñóùåñòâóåò,

åäèíñòâåííî,

óñòîé÷èâî.

Æàê Ñàëîìîí Àäàìàð

(1865�1963)

Íàøà çàäà÷à ìàòðè÷íîãî ðàçëîæåíèÿ íåêîððåêòíî ïîñòàâëåíà:

åñëè Φ,Θ � ðåøåíèå, òî ñòîõàñòè÷åñêèå Φ′,Θ′
� òîæå ðåøåíèÿ

Φ′Θ′ = (ΦS)(S−1Θ), rank S = |T |

L (Φ′,Θ′) = L (Φ,Θ)

L (Φ′,Θ′) 6 L (Φ,Θ) + ε � ïðèáëèæ¼ííûå ðåøåíèÿ

�åãóëÿðèçàöèÿ � ñòàíäàðòíûé ïðè¼ì äîîïðåäåëåíèÿ ðåøåíèÿ

ñ ïîìîùüþ äîïîëíèòåëüíûõ êðèòåðèåâ.

Ê.Â. Âîðîíöîâ (voron�fore
sys.ru) Òåìàòè÷åñêèé èí�îðìàöèîííûé ïîèñê 16 / 57



Îò ïîèñêà èí�îðìàöèè ê ¾ìàñòåðñêîé çíàíèé¿

Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Ïðèìåðû òåìàòè÷åñêîãî àíàëèçà òåêñòîâûõ êîëëåêöèé

Ïîñòàíîâêà çàäà÷è è êëàññè÷åñêèå ìåòîäû

Òåîðèÿ àääèòèâíîé ðåãóëÿðèçàöèè
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ARTM: àääèòèâíàÿ ðåãóëÿðèçàöèÿ òåìàòè÷åñêèõ ìîäåëåé

Ìàêñèìèçàöèÿ log ïðàâäîïîäîáèÿ ñ ðåãóëÿðèçàòîðîì R :
∑

d,w

ndw ln
∑

t

φwtθtd + R(Φ,Θ) → max
Φ,Θ

EM-àëãîðèòì: ìåòîä ïðîñòîé èòåðàöèè äëÿ ñèñòåìû óðàâíåíèé

E-øàã:

M-øàã:























ptdw ≡ p(t|d ,w) = norm
t∈T

(

φwtθtd
)

φwt = norm
w∈W

(
∑

d
ndwptdw + φwt

∂R
∂φwt

)

θtd = norm
t∈T

(
∑

w
ndwptdw + θtd

∂R
∂θtd

)

ãäå norm
t∈T

(xt) =
max{xt ,0}∑

s∈T

max{xs ,0}
� îïåðàöèÿ íîðìèðîâàíèÿ âåêòîðà.

Âîðîíöîâ Ê. Â. Àääèòèâíàÿ ðåãóëÿðèçàöèÿ òåìàòè÷åñêèõ ìîäåëåé

êîëëåêöèé òåêñòîâûõ äîêóìåíòîâ. Äîêëàäû �ÀÍ, 2014.
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Áèáëèîòåêà òåìàòè÷åñêîãî ìîäåëèðîâàíèÿ BigARTM

Çàäà÷è ìóëüòèìîäàëüíîãî òåìàòè÷åñêîãî ìîäåëèðîâàíèÿ

Òåìû îïðåäåëÿþò ðàñïðåäåëåíèÿ íå òîëüêî òåðìèíîâ p(w |t),
íî è äðóãèõ ìîäàëüíîñòåé: p(àâòîð|t), p(âðåìÿ|t), p(ññûëêà|t),
p(áàííåð|t), p(ýëåìåíò_èçîáðàæåíèÿ|t), p(ïîëüçîâàòåëü|t), . . .

Topics of documents

Words and keyphrases of topics

doc1:

doc2:

doc3:

doc4:

...

Text documents

Topic
Modeling

D
o
c
u
m
e
n
t
s

T
o
p
i
c
s

Metadata:

Authors
Data Time
Conference
Organization
URL
etc.

Ads Images Links

Users
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Áèáëèîòåêà òåìàòè÷åñêîãî ìîäåëèðîâàíèÿ BigARTM

Ìóëüòèìîäàëüíàÿ ARTM

Wm
� ñëîâàðü òîêåíîâ m-é ìîäàëüíîñòè, m ∈ M

Ìàêñèìèçàöèÿ ñóììû log ïðàâäîïîäîáèé ñ ðåãóëÿðèçàöèåé:

∑

m∈M

τm
∑

d∈D

∑

w∈Wm

ndw ln
∑

t∈T

φwtθtd + R(Φ,Θ) → max
Φ,Θ

EM-àëãîðèòì: ìåòîä ïðîñòîé èòåðàöèè äëÿ ñèñòåìû óðàâíåíèé

E-øàã:

M-øàã:



























ptdw = norm
t∈T

(

φwtθtd
)

φwt = norm
w∈Wm

(

∑

d∈D

τm(w)ndwptdw + φwt
∂R
∂φwt

)

θtd = norm
t∈T

(

∑

w∈d

τm(w)ndwptdw + θtd
∂R
∂θtd

)

K.Vorontsov, O.Frei, M.Apishev et al. Non-bayesian additive regularization for

multimodal topi
 modeling of large 
olle
tions. CIKM TM workshop, 2015.
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Áèáëèîòåêà òåìàòè÷åñêîãî ìîäåëèðîâàíèÿ BigARTM

BigARTM: áèáëèîòåêà òåìàòè÷åñêîãî ìîäåëèðîâàíèÿ

Êëþ÷åâûå âîçìîæíîñòè:

Áîëüøèå äàííûå: êîëëåêöèÿ íå õðàíèòñÿ â ïàìÿòè

Îíëàéíîâûé ïàðàëëåëüíûé ìóëüòèìîäàëüíûé ARTM

Âñòðîåííàÿ áèáëèîòåêà ðåãóëÿðèçàòîðîâ è ìåð êà÷åñòâà

Ñîîáùåñòâî:

Îòêðûòûé êîä https://github.
om/bigartm

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

Äîêóìåíòàöèÿ http://bigartm.org

Ëèöåíçèÿ è ñðåäà ðàçðàáîòêè:

Ñâîáîäíàÿ êîììåð÷åñêàÿ ëèöåíçèÿ (BSD 3-Clause)

Êðîññ-ïëàò�îðìåííîñòü: Windows, Linux, Ma
OS (32/64 bit)

Èíòåð�åéñû API: 
ommand-line, C++, and Python
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Øåñòü êëþ÷åâûõ ìåõàíèçìîâ BigARTM

1

ðåãóëÿðèçàöèÿ

2

ìîäàëüíîñòè

3

èåðàðõèÿ òåì

4

ñîâñòðå÷àåìîñòü òåðìîâ

5

âíóòðèòåêñòîâûå ñâÿçè

6

ãèïåðãðà�îâûå äàííûå
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Êà÷åñòâî è ñêîðîñòü: BigARTM vs Gensim è Vowpal Wabbit

3.7M ñòàòåé Âèêèïåäèè, 100K ñëîâ: âðåìÿ min (ïåðïëåêñèÿ)

ïðîö. |T | Gensim Vowpal BigARTM BigARTM

Wabbit àñèíõðîí

1 50 142m (4945) 50m (5413) 42m (5117) 25m (5131)

1 100 287m (3969) 91m (4592) 52m (4093) 32m (4133)

1 200 637m (3241) 154m (3960) 83m (3347) 53m (3362)

2 50 89m (5056) 22m (5092) 13m (5160)

2 100 143m (4012) 29m (4107) 19m (4144)

2 200 325m (3297) 47m (3347) 28m (3380)

4 50 88m (5311) 12m (5216) 7m (5353)

4 100 104m (4338) 16m (4233) 10m (4357)

4 200 315m (3583) 26m (3520) 16m (3634)

8 50 88m (6344) 8m (5648) 5m (6220)

8 100 107m (5380) 10m (4660) 6m (5119)

8 200 288m (4263) 15m (3929) 10m (4309)

D.Ko
hedykov, M.Apishev, L.Golitsyn, K.Vorontsov.

Fast and Modular Regularized Topi
 Modelling. FRUCT ISMW, 2017.
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BigARTM óïðîùàåò ðàçðàáîòêó òåìàòè÷åñêèõ ìîäåëåé

Äëÿ ïîñòðîåíèÿ ñëîæíûõ ìîäåëåé â BigARTM íå íóæíû

íè ìàòåìàòè÷åñêèå âûêëàäêè, íè ïðîãðàììèðîâàíèå ¾ñ íóëÿ¿.
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Ïîñòàíîâêà çàäà÷è è êëàññè÷åñêèå ìåòîäû

Òåîðèÿ àääèòèâíîé ðåãóëÿðèçàöèè

Áèáëèîòåêà òåìàòè÷åñêîãî ìîäåëèðîâàíèÿ BigARTM

Áàéåñîâñêîå îáó÷åíèå � äîìèíèðóþùèé ïîäõîä â ÒÌ

Îñíîâà ïîäõîäà � áàéåñîâñêèé âûâîä:

Posterior(Φ,Θ|data) ∝ Prior(Φ,Θ)P(data|Φ,Θ)

Â ìîäåëè LDA Prior è Posterior � ðàñïðåäåëåíèÿ Äèðèõëå.

Ïðîáëåìû:

Íàì íóæíû ëèøü çíà÷åíèÿ Φ,Θ, à íå èõ ðàñïðåäåëåíèÿ

Prior Äèðèõëå èìååò ñëàáûå ëèíãâèñòè÷åñêèå îáîñíîâàíèÿ

Çàäà÷à ñèëüíî óñëîæíÿåòñÿ äëÿ íåñîïðÿæ¼ííûõ Prior

Áàéåñîâñêèé âûâîä óíèêàëåí äëÿ êàæäîé ìîäåëè

Íåâîçìîæíî ìîäóëüíîå êîìáèíèðîâàíèå ìîäåëåé

Blei D., Ng A., Jordan M. Latent Diri
hlet Allo
ation. JMLR, 2003.
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Ýòíî-ðåëåâàíòíûå òåìû â ñîöèàëüíûõ ìåäèà

Èíòåðïðåòèðóåìîñòü òåì

Êà÷åñòâî òåìàòè÷åñêîãî ïîèñêà â ýêñïåðèìåíòàõ

Ïîèñê ýòíî-ðåëåâàíòíûõ òåì â ñîöèàëüíûõ ñåòÿõ

Îñíîâíûå çàäà÷è ïðîåêòà:

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

(ñêîëüêî ðàçëè÷íûõ òåì, è ÷òî ýòî çà òåìû)

Ìîíèòîðèíã ýòèõ òåì âî âðåìåíè è ïî ðåãèîíàì

Ñåíòèìåíò-àíàëèç è îöåíèâàíèå êîí�ëèêíîñòè

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
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Ýòíî-ðåëåâàíòíûå òåìû â ñîöèàëüíûõ ìåäèà

Èíòåðïðåòèðóåìîñòü òåì

Êà÷åñòâî òåìàòè÷åñêîãî ïîèñêà â ýêñïåðèìåíòàõ

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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Ïðèìåðû òåìàòè÷åñêîãî àíàëèçà òåêñòîâûõ êîëëåêöèé

Ýòíî-ðåëåâàíòíûå òåìû â ñîöèàëüíûõ ìåäèà

Èíòåðïðåòèðóåìîñòü òåì

Êà÷åñòâî òåìàòè÷åñêîãî ïîèñêà â ýêñïåðèìåíòàõ

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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Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Ïðèìåðû òåìàòè÷åñêîãî àíàëèçà òåêñòîâûõ êîëëåêöèé

Ýòíî-ðåëåâàíòíûå òåìû â ñîöèàëüíûõ ìåäèà

Èíòåðïðåòèðóåìîñòü òåì

Êà÷åñòâî òåìàòè÷åñêîãî ïîèñêà â ýêñïåðèìåíòàõ

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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Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Ïðèìåðû òåìàòè÷åñêîãî àíàëèçà òåêñòîâûõ êîëëåêöèé

Ýòíî-ðåëåâàíòíûå òåìû â ñîöèàëüíûõ ìåäèà

Èíòåðïðåòèðóåìîñòü òåì

Êà÷åñòâî òåìàòè÷åñêîãî ïîèñêà â ýêñïåðèìåíòàõ

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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Ïðèìåðû òåìàòè÷åñêîãî àíàëèçà òåêñòîâûõ êîëëåêöèé

Ýòíî-ðåëåâàíòíûå òåìû â ñîöèàëüíûõ ìåäèà

Èíòåðïðåòèðóåìîñòü òåì

Êà÷åñòâî òåìàòè÷åñêîãî ïîèñêà â ýêñïåðèìåíòàõ

�åçóëüòàòû: ìîäåëü ARTM íàõîäèò íàìíîãî áîëüøå ýòíî-òåì

×èñëî ýòíî-ðåëåâàíòíûõ òåì, íàéäåííûõ ìîäåëüþ:

ìîäåëü ýòíî-òåì �îí.òåì ++ +− −+ âñåãî

PLSA 300 9 11 18 38

PLSA 400 12 15 17 44

ARTM-1 200 100 18 33 20 71

ARTM-1 250 150 21 27 20 68

ARTM-2 200 100 28 23 23 74

ARTM-2 250 150 38 42 30 104

�åãóëÿðèçàòîðû ARTM-1:

ýòíî òåìû: ðàçðåæèâàíèå, äåêîððåëèðîâàíèå, ñãëàæèâàíèå ýòíîíèìîâ

�îíîâûå òåìû: ñãëàæèâàíèå, ðàçðåæèâàíèå ýòíîíèìîâ

�åãóëÿðèçàòîðû ARTM-2:

ARTM-1 + ìîäàëüíîñòü ýòíîíèìîâ
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Êà÷åñòâî òåìàòè÷åñêîãî ïîèñêà â ýêñïåðèìåíòàõ

Ìóëüòèÿçû÷íàÿ ìîäåëü Âèêèïåäèè

216 175 ðóññêî-àíãëèéñêèõ ïàð ñòàòåé Âèêè.

Ïåðâûå 10 ñëîâ è èõ âåðîÿòíîñòè 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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Îò ïîèñêà èí�îðìàöèè ê ¾ìàñòåðñêîé çíàíèé¿

Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Ïðèìåðû òåìàòè÷åñêîãî àíàëèçà òåêñòîâûõ êîëëåêöèé

Ýòíî-ðåëåâàíòíûå òåìû â ñîöèàëüíûõ ìåäèà

Èíòåðïðåòèðóåìîñòü òåì

Êà÷åñòâî òåìàòè÷åñêîãî ïîèñêà â ýêñïåðèìåíòàõ

Ìóëüòèÿçû÷íàÿ ìîäåëü Âèêèïåäèè

216 175 ðóññêî-àíãëèéñêèõ ïàð ñòàòåé Âèêè.

Ïåðâûå 10 ñëîâ è èõ âåðîÿòíîñòè 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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Îò ïîèñêà èí�îðìàöèè ê ¾ìàñòåðñêîé çíàíèé¿

Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Ïðèìåðû òåìàòè÷åñêîãî àíàëèçà òåêñòîâûõ êîëëåêöèé

Ýòíî-ðåëåâàíòíûå òåìû â ñîöèàëüíûõ ìåäèà

Èíòåðïðåòèðóåìîñòü òåì

Êà÷åñòâî òåìàòè÷åñêîãî ïîèñêà â ýêñïåðèìåíòàõ

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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Îò ïîèñêà èí�îðìàöèè ê ¾ìàñòåðñêîé çíàíèé¿

Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Ïðèìåðû òåìàòè÷åñêîãî àíàëèçà òåêñòîâûõ êîëëåêöèé

Ýòíî-ðåëåâàíòíûå òåìû â ñîöèàëüíûõ ìåäèà

Èíòåðïðåòèðóåìîñòü òåì

Êà÷åñòâî òåìàòè÷åñêîãî ïîèñêà â ýêñïåðèìåíòàõ

Ñîâìåùåíèå äèíàìè÷åñêîé è n-ãðàììíîé ìîäåëè

Ïî êîëëåêöèè âûñòóïëåíèé ïðåçèäåíòîâ ÑØÀ

Shoaib Jameel, Wai Lam. An N-Gram Topi
 Model for Time-Stamped

Do
uments. ECIR 2013.
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Îò ïîèñêà èí�îðìàöèè ê ¾ìàñòåðñêîé çíàíèé¿

Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Ïðèìåðû òåìàòè÷åñêîãî àíàëèçà òåêñòîâûõ êîëëåêöèé

Ýòíî-ðåëåâàíòíûå òåìû â ñîöèàëüíûõ ìåäèà

Èíòåðïðåòèðóåìîñòü òåì

Êà÷åñòâî òåìàòè÷åñêîãî ïîèñêà â ýêñïåðèìåíòàõ

Ñîâìåùåíèå äèíàìè÷åñêîé è n-ãðàììíîé ìîäåëè

Ïî êîëëåêöèè âûñòóïëåíèé ïðåçèäåíòîâ ÑØÀ

Shoaib Jameel, Wai Lam. An N-Gram Topi
 Model for Time-Stamped

Do
uments. ECIR 2013.
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Îò ïîèñêà èí�îðìàöèè ê ¾ìàñòåðñêîé çíàíèé¿

Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Ïðèìåðû òåìàòè÷åñêîãî àíàëèçà òåêñòîâûõ êîëëåêöèé

Ýòíî-ðåëåâàíòíûå òåìû â ñîöèàëüíûõ ìåäèà

Èíòåðïðåòèðóåìîñòü òåì

Êà÷åñòâî òåìàòè÷åñêîãî ïîèñêà â ýêñïåðèìåíòàõ

Äâå êîëëåêöèè íîâîñòåé ïðî òåõíîëîãèè

Habrahabr.ru

175 143 ñòàòåé íà ðóññêîì

10 552 ñëîâ (óíèãðàìì)

742 000 áèãðàìì

524 àâòîðîâ ñòàòåé

10 000 àâòîðîâ êîììåíòàðèåâ

2546 òåãîâ

123 õàáà (êàòåãîðèè)

Te
hCrun
h.
om

759 324 ñòàòåé íà àíãëèéñêîì

11 523 ñëîâ (óíèãðàìì)

1.2 ìëí. áèãðàìì

605 àâòîðîâ

184 êàòåãîðèé

Ïðåäîáðàáîòêà òåêñòîâ

îòáðîøåíû 5% íàèáîëåå ÷àñòîòíûõ ñëîâ (îáùàÿ ëåêñèêà)

óäàëåíèå ïóíêòóàöèè

íèæíèé ðåãèñòð, ¼→å

ëåììàòèçàöèÿ pymorphy2
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Îò ïîèñêà èí�îðìàöèè ê ¾ìàñòåðñêîé çíàíèé¿

Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Ïðèìåðû òåìàòè÷åñêîãî àíàëèçà òåêñòîâûõ êîëëåêöèé

Ýòíî-ðåëåâàíòíûå òåìû â ñîöèàëüíûõ ìåäèà

Èíòåðïðåòèðóåìîñòü òåì

Êà÷åñòâî òåìàòè÷åñêîãî ïîèñêà â ýêñïåðèìåíòàõ

Ìåòîäèêà îöåíèâàíèÿ êà÷åñòâà ðàçâåäî÷íîãî ïîèñêà

Ïîèñêîâûé çàïðîñ

íàáîð êëþ÷åâûõ ñëîâ èëè �ðàãìåíòîâ

òåêñòà, îêîëî îäíîé ñòðàíèöû À4

Ïîèñêîâàÿ âûäà÷à

äîêóìåíòû d ñ ðàñïðåäåëåíèåì p(t|d),
áëèçêèì ê ðàñïðåäåëåíèþ p(t|q) çàïðîñà

Äâà çàäàíèÿ àñåññîðàì

1

íàéòè êàê ìîæíî áîëüøå ñòàòåé,

ïîëüçóÿñü ëþáûìè ñðåäñòâàìè

ïîèñêà (è çàñå÷ü âðåìÿ)

2

îöåíèòü ðåëåâàíòíîñòü ïîèñêîâîé

âûäà÷è íà òîì æå çàïðîñå

Ïðèìåð çàïðîñà äëÿ

ðàçâåäî÷íîãî ïîèñêà
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Îò ïîèñêà èí�îðìàöèè ê ¾ìàñòåðñêîé çíàíèé¿

Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Ïðèìåðû òåìàòè÷åñêîãî àíàëèçà òåêñòîâûõ êîëëåêöèé

Ýòíî-ðåëåâàíòíûå òåìû â ñîöèàëüíûõ ìåäèà

Èíòåðïðåòèðóåìîñòü òåì

Êà÷åñòâî òåìàòè÷åñêîãî ïîèñêà â ýêñïåðèìåíòàõ

Ïðèìåð: �ðàãìåíò çàïðîñà ¾Ñèñòåìà IBM Watson¿

IBM Watson � ñóïåðêîìïüþòåð �èðìû IBM, îñíàù¼ííûé âîïðîñíî-îòâåòíîé

ñèñòåìîé èñêóññòâåííîãî èíòåëëåêòà, ñîçäàííûé ãðóïïîé èññëåäîâàòåëåé ïîä

ðóêîâîäñòâîì Äýâèäà Ôåðó÷÷è. Åãî ñîçäàíèå � ÷àñòü ïðîåêòà DeepQA. Îñíîâ-

íàÿ çàäà÷à Óîòñîíà � ïîíèìàòü âîïðîñû, ñ�îðìóëèðîâàííûå íà åñòåñòâåííîì

ÿçûêå, è íàõîäèòü íà íèõ îòâåòû â áàçå äàííûõ. Íàçâàí â ÷åñòü îñíîâàòåëÿ IBM

Òîìàñà Óîòñîíà.

IBM Watson ïðåäñòàâëÿåò ñîáîé êîãíèòèâíóþ ñèñòåìó, êîòîðàÿ ñïîñîáíà ïîíè-

ìàòü, äåëàòü âûâîäû è îáó÷àòüñÿ. Îíà òàêæå ïîçâîëÿåò ïðåîáðàçîâûâàòü öåëûå

îòðàñëè, ðàçëè÷íûå íàïðàâëåíèÿ íàóêè è òåõíèêè. Íàïðèìåð, ïðåäñêàçûâàòü ïî-

ÿâëåíèå ýïèäåìèé èëè âîçíèêíîâåíèÿ î÷àãîâ ïðèðîäíûõ êàòàñòðî� â ðàçëè÷íûõ

ðåãèîíàõ, âåñòè ìîíèòîðèíã ñîñòîÿíèÿ àòìîñ�åðû áîëüøèõ ãîðîäîâ, îïòèìèçè-

ðîâàòü áèçíåñ-ïðîöåññû, óçíàâàòü, êàêèå òîâàðû áóäóò â òðåíäå â áëèæàéøåå

âðåìÿ.

... ... ...

�åëåâàíòíûå òåêñòû: ïðèìåðû ñåðâèñîâ è ïðèëîæåíèé, îñíîâà êîòîðûõ �

êîãíèòèâíàÿ ïëàò�îðìà IBM Watson, èñïîëüçóåìûå â IBM Watson òåõíîëîãèè,

âîïðîñ-îòâåòíûå ñèñòåìû, ñîïîñòàâëåíèå IBM Watson ñ Wolfram-Alpha.

Íåðåëåâàíòíûå òåêñòû: îáùèå âîïðîñû èñêóññòâåííîãî èíòåëëåêòà, äðóãèå

êîììåð÷åñêèå ðåøåíèÿ íà ðûíêå áèçíåñ-àíàëèòèêè.
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Îò ïîèñêà èí�îðìàöèè ê ¾ìàñòåðñêîé çíàíèé¿

Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Ïðèìåðû òåìàòè÷åñêîãî àíàëèçà òåêñòîâûõ êîëëåêöèé

Ýòíî-ðåëåâàíòíûå òåìû â ñîöèàëüíûõ ìåäèà

Èíòåðïðåòèðóåìîñòü òåì

Êà÷åñòâî òåìàòè÷åñêîãî ïîèñêà â ýêñïåðèìåíòàõ

Òåìàòèêà çàïðîñîâ ðàçâåäî÷íîãî ïîèñêà

Ïðèìåðû çàãîëîâêîâ ðàçâåäî÷íûõ çàïðîñîâ ê Õàáðó

(îáú¼ì êàæäîãî çàïðîñà � îêîëî îäíîé ñòðàíèöû À4):

Àëãîðèòìû ðàñêðàñêè ãðà�îâ Ñèñòåìà IBM Watson

�åêîìåíäàòåëüíàÿ ñèñòåìà Net�ix 3D-ïðèíòåðû

Ìåòîäèêè áûñòðîãî íàáîðà òåêñòà CERN-êëàñòåð

Êîñìè÷åñêèå ïðîåêòû Èëîíà Ìàñêà AB-òåñòèðîâàíèå

Òåõíîëîãèè Hadoop MapRedu
e Îáëà÷íûå ñåðâèñû

Áåñïèëîòíûé àâòîìîáèëü Google 
ar Êîíòåêñòíàÿ ðåêëàìà

Êðèïòîñèñòåìû ñ îòêðûòûì êëþ÷îì Ìàðñîõîä Curiosity

Îáçîð ïëàò�îðì îíëàéí-êóðñîâ Âèäåîêàðòû NVIDIA

Data S
ien
e Meetups â Ìîñêâå �àñïîçíàâàíèå îáðàçîâ

Îáðàçîâàòåëüíûå ïðîåêòû mail.ru Ñåðâèñû Google s
holar

Ìåæïëàíåòíàÿ ñòàíöèÿ New horizons MIT MediaLab Resear
h

ßçûêîâàÿ ìîäåëü word2ve
 Ïëàò�îðìà Mi
rosoft Azure
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Îò ïîèñêà èí�îðìàöèè ê ¾ìàñòåðñêîé çíàíèé¿

Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Ïðèìåðû òåìàòè÷åñêîãî àíàëèçà òåêñòîâûõ êîëëåêöèé

Ýòíî-ðåëåâàíòíûå òåìû â ñîöèàëüíûõ ìåäèà

Èíòåðïðåòèðóåìîñòü òåì

Êà÷åñòâî òåìàòè÷åñêîãî ïîèñêà â ýêñïåðèìåíòàõ

Îöåíèâàíèå êà÷åñòâà ïîèñêà

Pre
ision � äîëÿ ðåëåâàíòíûõ ñðåäè íàéäåííûõ

Re
all � äîëÿ íàéäåííûõ ñðåäè ðåëåâàíòíûõ

P =
TP

TP+ FP

� òî÷íîñòü (pre
ision)

R =
TP

TP+ FN

� ïîëíîòà, (re
all)

F1 =
P + R

2PR
� F1-ìåðà

TP (true positive) � íàéäåííûå ðåëåâàíòíûå

FP (false positive) � íàéäåííûå íåðåëåâàíòíûå

FN (false negative) � íåíàéäåííûå ðåëåâàíòíûå
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Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Ïðèìåðû òåìàòè÷åñêîãî àíàëèçà òåêñòîâûõ êîëëåêöèé

Ýòíî-ðåëåâàíòíûå òåìû â ñîöèàëüíûõ ìåäèà

Èíòåðïðåòèðóåìîñòü òåì

Êà÷åñòâî òåìàòè÷åñêîãî ïîèñêà â ýêñïåðèìåíòàõ

Êàêèå ìîäåëè ïîèñêà ñðàâíèâàëèñü

assessors: ðåçóëüòàòû ïîèñêà, âûïîëíåííîãî àñåññîðàìè

TF-IDF, BM25: ñðàâíåíèå äîêóìåíòîâ ïî ÷àñòîòàì ñëîâ

word2ve
: íåòåìàòè÷åñêèå âåêòîðíûå ïðåäñòàâëåíèÿ ñëîâ

PLSA: Probabilisti
 Latent Semanti
 Analysis (1999)

LDA: Latent Diri
hlet Allo
ation (2003)

ARTM: òåìàòè÷åñêàÿ ìîäåëü ñ òðåìÿ ðåãóëÿðèçàòîðàìè

hARTM: äâóõóðîâíåâàÿ èåðàðõè÷åñêàÿ ìîäåëü ARTM

Çàäà÷è ðåãóëÿðèçàòîðîâ â ARTM è hARTM:

ñäåëàòü òåìû êàê ìîæíî áîëåå ðàçëè÷íûìè

ñäåëàòü âåêòîðû p(t|d) êàê ìîæíî áîëåå ðàçðåæåííûìè

íå äîïóñòèòü âûðîæäåíèÿ ðàñïðåäåëåíèé p(w |t)
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Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Ïðèìåðû òåìàòè÷åñêîãî àíàëèçà òåêñòîâûõ êîëëåêöèé

Ýòíî-ðåëåâàíòíûå òåìû â ñîöèàëüíûõ ìåäèà

Èíòåðïðåòèðóåìîñòü òåì

Êà÷åñòâî òåìàòè÷åñêîãî ïîèñêà â ýêñïåðèìåíòàõ

Ñòðàòåãèÿ ðåãóëÿðèçàöèè

Ïîñëåäîâàòåëüíîå ïðèìåíåíèå òð¼õ ðåãóëÿðèçàòîðîâ

1

äåêîððåëèðîâàíèå òåì:

R(Φ) = −τ
∑

s,t∈T

∑

w∈W

φwtφws

2

ðàçðåæèâàíèå ðàñïðåäåëåíèé p(t|d):

R(Θ) = −α
∑

d,t

ln θtd

3

ñãëàæèâàíèå ðàñïðåäåëåíèé p(w |t):

R(Φ) = β
∑

t,w

lnφwt
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Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Ïðèìåðû òåìàòè÷åñêîãî àíàëèçà òåêñòîâûõ êîëëåêöèé

Ýòíî-ðåëåâàíòíûå òåìû â ñîöèàëüíûõ ìåäèà

Èíòåðïðåòèðóåìîñòü òåì

Êà÷åñòâî òåìàòè÷åñêîãî ïîèñêà â ýêñïåðèìåíòàõ

Ïîñëåäîâàòåëüíûé ïîäáîð êîý��èöèåíòîâ ðåãóëÿðèçàöèè

äåêîððåëèðîâàíèå ðàñïðåäåëåíèé òåðìîâ â òåìàõ (τ),

ðàçðåæèâàíèå ðàñïðåäåëåíèé òåì â äîêóìåíòàõ (α),

ñãëàæèâàíèå ðàñïðåäåëåíèé òåðìîâ â òåìàõ (β).
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Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Ïðèìåðû òåìàòè÷åñêîãî àíàëèçà òåêñòîâûõ êîëëåêöèé

Ýòíî-ðåëåâàíòíûå òåìû â ñîöèàëüíûõ ìåäèà

Èíòåðïðåòèðóåìîñòü òåì

Êà÷åñòâî òåìàòè÷åñêîãî ïîèñêà â ýêñïåðèìåíòàõ

�åçóëüòàòû èçìåðåíèÿ òî÷íîñòè è ïîëíîòû ïî çàïðîñàì

100 çàïðîñîâ, 3 àñåññîðà íà çàïðîñ

òî÷íîñòü è ïîëíîòà ïîèñêà âðåìÿ è F1-ìåðà (àñåññîðû)

0.7 0.8 0.9 1.0
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Re
ca
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Assessors
Topic search

0 10 20 30 40 50 60
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F1
-m
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re

Assessors

ñðåäíåå âðåìÿ îáðàáîòêè çàïðîñà àñåññîðîì � 30 ìèíóò

òî÷íîñòü âûøå ó àñåññîðîâ, ïîëíîòà � ó ïîèñêîâèêà
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Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Ïðèìåðû òåìàòè÷åñêîãî àíàëèçà òåêñòîâûõ êîëëåêöèé

Ýòíî-ðåëåâàíòíûå òåìû â ñîöèàëüíûõ ìåäèà

Èíòåðïðåòèðóåìîñòü òåì

Êà÷åñòâî òåìàòè÷åñêîãî ïîèñêà â ýêñïåðèìåíòàõ

Ñðàâíåíèå ñ àñåññîðàìè ïî êà÷åñòâó ïîèñêà

Òî÷íîñòü è ïîëíîòà ïî ïåðâûì k ïîçèöèÿì ïîèñêîâîé âûäà÷è

(êîëëåêöèÿ Habrahabr.ru)
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Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Ïðèìåðû òåìàòè÷åñêîãî àíàëèçà òåêñòîâûõ êîëëåêöèé

Ýòíî-ðåëåâàíòíûå òåìû â ñîöèàëüíûõ ìåäèà

Èíòåðïðåòèðóåìîñòü òåì

Êà÷åñòâî òåìàòè÷åñêîãî ïîèñêà â ýêñïåðèìåíòàõ

Ñðàâíåíèå ñ àñåññîðàìè ïî êà÷åñòâó ïîèñêà

Òî÷íîñòü è ïîëíîòà ïî ïåðâûì k ïîçèöèÿì ïîèñêîâîé âûäà÷è

(êîëëåêöèÿ Te
hCrun
h.
om)
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Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Ïðèìåðû òåìàòè÷åñêîãî àíàëèçà òåêñòîâûõ êîëëåêöèé

Ýòíî-ðåëåâàíòíûå òåìû â ñîöèàëüíûõ ìåäèà

Èíòåðïðåòèðóåìîñòü òåì

Êà÷åñòâî òåìàòè÷åñêîãî ïîèñêà â ýêñïåðèìåíòàõ

Âëèÿíèå ÷èñëà òåì íà êà÷åñòâî ïîèñêà

Âñå ðåãóëÿðèçàòîðû è ìîäàëüíîñòè, ïëîñêàÿ ìîäåëü

Habrahabr Te
hCrun
h

àñåññ 100 150 200 250 400 àñåññ 350 400 450 475 500

Pr�5 0.821 0.662 0.721 0.810 0.761 0.693 0.822 0.653 0.725 0.752 0.819 0.777

Pr�10 0.869 0.761 0.812 0.879 0.825 0.673 0.851 0.663 0.732 0.762 0.867 0.811

Pr�15 0.875 0.733 0.795 0.868 0.791 0.651 0.835 0.682 0.743 0.787 0.833 0.793

Pr�20 0.863 0.724 0.795 0.847 0.792 0.642 0.813 0.650 0.743 0.773 0.825 0.793

R�5 0.780 0.732 0.807 0.840 0.821 0.721 0.762 0.731 0.762 0.793 0.835 0.817

R�10 0.817 0.771 0.843 0.870 0.851 0.751 0.792 0.763 0.793 0.812 0.868 0.855

R�15 0.850 0.824 0.895 0.891 0.871 0.773 0.835 0.782 0.807 0.855 0.890 0.882

R�20 0.873 0.857 0.905 0.925 0.892 0.771 0.867 0.792 0.823 0.862 0.919 0.903

ñóùåñòâóåò îïòèìàëüíîå ÷èñëî òåì

÷åì áîëüøå êîëëåêöèÿ, òåì áîëüøå îïòèìóì ÷èñëà òåì
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Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Ïðèìåðû òåìàòè÷åñêîãî àíàëèçà òåêñòîâûõ êîëëåêöèé

Ýòíî-ðåëåâàíòíûå òåìû â ñîöèàëüíûõ ìåäèà

Èíòåðïðåòèðóåìîñòü òåì

Êà÷åñòâî òåìàòè÷åñêîãî ïîèñêà â ýêñïåðèìåíòàõ

Âëèÿíèå ÷èñëà òåì íà êà÷åñòâî ïîèñêà

Habrahabr. Âñå ðåãóëÿðèçàòîðû è ìîäàëüíîñòè, äâà óðîâíÿ

|T1| 20 25 30

|T2| 150 200 250 275 300 400 450

Pr�5 0.621 0.742 0.839 0.850 0.865 0.869 0.869 0.803 0.769 0.701 0.670

Pr�10 0.645 0.749 0.850 0.861 0.879 0.911 0.895 0.809 0.796 0.719 0.689

Pr�15 0.635 0.751 0.848 0.869 0.873 0.893 0.887 0.807 0.781 0.721 0.701

Pr�20 0.630 0.745 0.841 0.855 0.864 0.874 0.875 0.800 0.775 0.709 0.675

R�5 0.628 0.773 0.843 0.865 0.881 0.881 0.868 0.849 0.839 0.715 0.691

R�10 0.652 0.782 0.855 0.871 0.902 0.918 0.877 0.871 0.845 0.745 0.699

R�15 0.671 0.801 0.870 0.889 0.929 0.939 0.901 0.883 0.861 0.781 0.722

R�20 0.680 0.819 0.886 0.892 0.955 0.955 0.907 0.901 0.872 0.801 0.729

ñóùåñòâóåò îïòèìàëüíîå ÷èñëî òåì íà êàæäîì óðîâíå

äâà óðîâíÿ ëó÷øå, ÷åì îäèí

óâåëè÷èâàåòñÿ îïòèìàëüíîå ÷èñëî òåì íà íèæíåì óðîâíå
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Îò ïîèñêà èí�îðìàöèè ê ¾ìàñòåðñêîé çíàíèé¿

Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Ïðèìåðû òåìàòè÷åñêîãî àíàëèçà òåêñòîâûõ êîëëåêöèé

Ýòíî-ðåëåâàíòíûå òåìû â ñîöèàëüíûõ ìåäèà

Èíòåðïðåòèðóåìîñòü òåì

Êà÷åñòâî òåìàòè÷åñêîãî ïîèñêà â ýêñïåðèìåíòàõ

Âëèÿíèå ÷èñëà òåì íà êà÷åñòâî ïîèñêà

Habrahabr. Âñå ðåãóëÿðèçàòîðû è ìîäàëüíîñòè, òðè óðîâíÿ

|T1| 20 25 30

|T2| 150 200 250 275 300 400 450

|T3| 750 800 1200 1300 1300 1400 1500 1500 1600 3000 3500

Pr�5 0.625 0.743 0.840 0.852 0.869 0.872 0.870 0.805 0.771 0.705 0.672

Pr�10 0.648 0.754 0.851 0.867 0.882 0.915 0.901 0.811 0.799 0.722 0.694

Pr�15 0.632 0.752 0.850 0.872 0.878 0.895 0.889 0.809 0.785 0.729 0.703

Pr�20 0.629 0.745 0.845 0.861 0.871 0.877 0.882 0.803 0.778 0.710 0.681

R�5 0.632 0.780 0.845 0.869 0.883 0.889 0.872 0.851 0.841 0.721 0.695

R�10 0.654 0.792 0.859 0.873 0.905 0.922 0.881 0.873 0.850 0.749 0.703

R�15 0.675 0.805 0.874 0.892 0.932 0.942 0.905 0.889 0.863 0.787 0.725

R�20 0.684 0.824 0.889 0.901 0.958 0.961 0.912 0.904 0.878 0.805 0.734

ñóùåñòâóåò îïòèìàëüíîå ÷èñëî òåì íà êàæäîì óðîâíå

òðè óðîâíÿ ëó÷øå, ÷åì îäèí èëè äâà

óâåëè÷èâàåòñÿ îïòèìàëüíîå ÷èñëî òåì íà íèæíåì óðîâíå
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Îò ïîèñêà èí�îðìàöèè ê ¾ìàñòåðñêîé çíàíèé¿

Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Ïðèìåðû òåìàòè÷åñêîãî àíàëèçà òåêñòîâûõ êîëëåêöèé

Ýòíî-ðåëåâàíòíûå òåìû â ñîöèàëüíûõ ìåäèà

Èíòåðïðåòèðóåìîñòü òåì

Êà÷åñòâî òåìàòè÷åñêîãî ïîèñêà â ýêñïåðèìåíòàõ

Âëèÿíèå ÷èñëà òåì íà êà÷åñòâî ïîèñêà

Te
hCrun
h. Âñå ðåãóëÿðèçàòîðû è ìîäàëüíîñòè, äâà óðîâíÿ

|T1| 80 100 120

|T2| 300 350 500 550 600 700 750

Pr�5 0.651 0.701 0.749 0.789 0.883 0.889 0.889 0.785 0.721 0.701 0.675

Pr�10 0.675 0.709 0.771 0.821 0.891 0.918 0.902 0.803 0.738 0.718 0.691

Pr�15 0.687 0.712 0.773 0.827 0.899 0.919 0.905 0.817 0.741 0.721 0.701

Pr�20 0.683 0.707 0.759 0.815 0.885 0.888 0.895 0.805 0.732 0.716 0.679

R�5 0.749 0.791 0.801 0.854 0.868 0.875 0.861 0.849 0.829 0.731 0.701

R�10 0.765 0.809 0.823 0.873 0.890 0.904 0.875 0.867 0.835 0.745 0.708

R�15 0.771 0.820 0.841 0.882 0.909 0.921 0.895 0.890 0.848 0.769 0.717

R�20 0.778 0.825 0.851 0.887 0.928 0.942 0.929 0.901 0.869 0.785 0.728

ñóùåñòâóåò îïòèìàëüíîå ÷èñëî òåì íà êàæäîì óðîâíå

äâà óðîâíÿ ëó÷øå, ÷åì îäèí

óâåëè÷èâàåòñÿ îïòèìàëüíîå ÷èñëî òåì íà íèæíåì óðîâíå
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Îò ïîèñêà èí�îðìàöèè ê ¾ìàñòåðñêîé çíàíèé¿

Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Ïðèìåðû òåìàòè÷åñêîãî àíàëèçà òåêñòîâûõ êîëëåêöèé

Ýòíî-ðåëåâàíòíûå òåìû â ñîöèàëüíûõ ìåäèà

Èíòåðïðåòèðóåìîñòü òåì

Êà÷åñòâî òåìàòè÷åñêîãî ïîèñêà â ýêñïåðèìåíòàõ

Âëèÿíèå ÷èñëà òåì íà êà÷åñòâî ïîèñêà

Te
hCrun
h. Âñå ðåãóëÿðèçàòîðû è ìîäàëüíîñòè, òðè óðîâíÿ

|T1| 80 100 120

|T2| 300 350 500 550 600 700 750

|T3| 1500 1700 2500 2600 2600 2800 3000 3000 3200 4500 4700

Pr�5 0.655 0.707 0.751 0.792 0.887 0.893 0.890 0.789 0.722 0.703 0.678

Pr�10 0.678 0.712 0.773 0.823 0.895 0.922 0.905 0.805 0.741 0.722 0.692

Pr�15 0.692 0.715 0.775 0.831 0.902 0.921 0.907 0.821 0.743 0.725 0.703

Pr�20 0.687 0.709 0.761 0.819 0.889 0.885 0.898 0.809 0.736 0.719 0.683

R�5 0.751 0.795 0.802 0.856 0.871 0.877 0.863 0.852 0.831 0.738 0.705

R�10 0.767 0.812 0.825 0.875 0.892 0.908 0.879 0.871 0.842 0.751 0.711

R�15 0.772 0.824 0.841 0.887 0.912 0.927 0.901 0.893 0.854 0.772 0.721

R�20 0.783 0.830 0.854 0.892 0.931 0.949 0.935 0.905 0.871 0.790 0.732

ñóùåñòâóåò îïòèìàëüíîå ÷èñëî òåì íà êàæäîì óðîâíå

òðè óðîâíÿ ëó÷øå, ÷åì îäèí èëè äâà

óâåëè÷èâàåòñÿ îïòèìàëüíîå ÷èñëî òåì íà íèæíåì óðîâíå
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Îò ïîèñêà èí�îðìàöèè ê ¾ìàñòåðñêîé çíàíèé¿

Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Ïðèìåðû òåìàòè÷åñêîãî àíàëèçà òåêñòîâûõ êîëëåêöèé

Ýòíî-ðåëåâàíòíûå òåìû â ñîöèàëüíûõ ìåäèà

Èíòåðïðåòèðóåìîñòü òåì

Êà÷åñòâî òåìàòè÷åñêîãî ïîèñêà â ýêñïåðèìåíòàõ

Âëèÿíèå ìîäàëüíîñòåé íà êà÷åñòâî ïîèñêà

Âñå ðåãóëÿðèçàòîðû è ìîäàëüíîñòè, 3 óðîâíÿ, îïòèìàëüíîå |T |
Ìîäàëüíîñòè: Words, Bigrams, Authors, Comments, Tags, Hubs, Categories

Habrahabr Te
hCrun
h

àñåññ W Com WB WBTH All àñåññ W C WB WBC All

Pr�5 0.821 0.621 0.558 0.673 0.871 0.872 0.822 0.718 0.569 0.795 0.891 0.893

Pr�10 0.869 0.645 0.567 0.712 0.911 0.915 0.851 0.729 0.592 0.807 0.919 0.922

Pr�15 0.875 0.631 0.532 0.693 0.894 0.895 0.835 0.737 0.603 0.803 0.920 0.921

Pr�20 0.863 0.628 0.531 0.688 0.877 0.877 0.813 0.729 0.594 0.792 0.883 0.885

R�5 0.780 0.725 0.645 0.797 0.888 0.889 0.762 0.754 0.659 0.775 0.874 0.877

R�10 0.817 0.748 0.652 0.812 0.921 0.922 0.792 0.778 0.671 0.808 0.908 0.908

R�15 0.850 0.782 0.679 0.842 0.941 0.942 0.835 0.783 0.679 0.825 0.927 0.927

R�20 0.873 0.789 0.672 0.852 0.960 0.961 0.867 0.785 0.711 0.837 0.949 0.949

ëó÷øå èñïîëüçîâàòü âñå ìîäàëüíîñòè

áèãðàììû è êàòåãîðèè âûèãðûâàþò ó àñåññîðîâ

àâòîðû è êîììåíòàòîðû íàèìåíåå âàæíû
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Îò ïîèñêà èí�îðìàöèè ê ¾ìàñòåðñêîé çíàíèé¿

Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Ïðèìåðû òåìàòè÷åñêîãî àíàëèçà òåêñòîâûõ êîëëåêöèé

Ýòíî-ðåëåâàíòíûå òåìû â ñîöèàëüíûõ ìåäèà

Èíòåðïðåòèðóåìîñòü òåì

Êà÷åñòâî òåìàòè÷åñêîãî ïîèñêà â ýêñïåðèìåíòàõ

Âëèÿíèå ðåãóëÿðèçàòîðîâ íà êà÷åñòâî ïîèñêà

Âñå ðåãóëÿðèçàòîðû è ìîäàëüíîñòè, 3 óðîâíÿ, îïòèìàëüíîå |T |
�åãóëÿðèçàòîðû: De
orrelation, Θ-sparsing, Φ-smoothing, Hierar
hy

Habrahabr Te
hCrun
h

íåò D DΘ DΘΦ DΘΦH íåò D DΘ DΘΦ DΘΦH

Pr�5 0.628 0.772 0.771 0.865 0.872 0.652 0.777 0.779 0.879 0.893

Pr�10 0.653 0.781 0.812 0.883 0.915 0.679 0.788 0.819 0.895 0.922

Pr�15 0.642 0.785 0.792 0.891 0.895 0.669 0.791 0.798 0.901 0.921

Pr�20 0.643 0.771 0.783 0.875 0.877 0.673 0.775 0.792 0.892 0.885

R�5 0.692 0.820 0.805 0.875 0.889 0.673 0.825 0.812 0.869 0.877

R�10 0.714 0.831 0.834 0.905 0.922 0.685 0.856 0.845 0.881 0.908

R�15 0.725 0.847 0.867 0.921 0.942 0.712 0.877 0.869 0.912 0.927

R�20 0.735 0.873 0.891 0.943 0.961 0.723 0.892 0.895 0.934 0.949

Ëó÷øå èñïîëüçîâàòü âñå ðåãóëÿðèçàòîðû

Ìîäåëè ñî ñëàáîé ðåãóëÿðèçàöèåé (PLSA, LDA) ñëàáû
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Îò ïîèñêà èí�îðìàöèè ê ¾ìàñòåðñêîé çíàíèé¿

Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Ïðèìåðû òåìàòè÷åñêîãî àíàëèçà òåêñòîâûõ êîëëåêöèé

Ýòíî-ðåëåâàíòíûå òåìû â ñîöèàëüíûõ ìåäèà

Èíòåðïðåòèðóåìîñòü òåì

Êà÷åñòâî òåìàòè÷åñêîãî ïîèñêà â ýêñïåðèìåíòàõ

Âëèÿíèå �óíêöèè áëèçîñòè íà êà÷åñòâî ïîèñêà

Âñå ðåãóëÿðèçàòîðû è ìîäàëüíîñòè, 3 óðîâíÿ, îïòèìàëüíîå |T |
Ôóíêöèè áëèçîñòè: Eu
lidean, Cosine, Manhattan, Hellinger, KL-div

Habrahabr Te
hCrun
h

Eu 
os Ma He KL Eu 
os Ma He KL

Pr�5 0.652 0.872 0.772 0.725 0.741 0.647 0.893 0.752 0.742 0.735

Pr�10 0.693 0.915 0.798 0.749 0.772 0.658 0.922 0.794 0.758 0.751

Pr�15 0.695 0.895 0.803 0.737 0.751 0.672 0.921 0.801 0.745 0.742

Pr�20 0.671 0.877 0.789 0.731 0.738 0.652 0.885 0.793 0.739 0.738

R�5 0.693 0.889 0.721 0.742 0.833 0.688 0.877 0.708 0.733 0.858

R�10 0.715 0.922 0.732 0.775 0.868 0.692 0.908 0.715 0.753 0.872

R�15 0.732 0.942 0.739 0.791 0.892 0.724 0.927 0.719 0.785 0.895

R�20 0.741 0.961 0.721 0.812 0.902 0.732 0.949 0.711 0.808 0.901

êîñèíóñíàÿ �óíêöèÿ áëèçîñòè óâåðåííî ëèäèðóåò
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Îò ïîèñêà èí�îðìàöèè ê ¾ìàñòåðñêîé çíàíèé¿

Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Ïðèìåðû òåìàòè÷åñêîãî àíàëèçà òåêñòîâûõ êîëëåêöèé

Ýòíî-ðåëåâàíòíûå òåìû â ñîöèàëüíûõ ìåäèà

Èíòåðïðåòèðóåìîñòü òåì

Êà÷åñòâî òåìàòè÷åñêîãî ïîèñêà â ýêñïåðèìåíòàõ

Âûâîäû ïî ðåçóëüòàòàì ýêñïåðèìåíòîâ

Àñåññîðñêèå äàííûå îòíîñÿòñÿ íå ê òåìàì, à ê êîëëåêöèè;

ïîýòîìó ñ èõ ïîìîùüþ ìîæíî îöåíèâàòü íîâûå ìîäåëè

Íåáîëüøèõ àñåññîðñêèõ äàííûõ õâàòàåò äëÿ îöåíèâàíèÿ

òåìàòè÷åñêèõ ìîäåëåé, êîòîðûå îáó÷àþòñÿ áåç ó÷èòåëÿ

�åãóëÿðèçàòîðû, óëó÷øàþùèå èíòåðïðåòèðóåìîñòü ìîäåëè,

ïîâûøàþò òàêæå è êà÷åñòâî ïîèñêà

Èåðàðõèÿ óëó÷øàåò êà÷åñòâî ïîèñêà (â îñíîâíîì òî÷íîñòü)

áëàãîäàðÿ ñóæåíèþ îáëàñòè ïîèñêà

Ïîäáîð òðàåêòîðèè ðåãóëÿðèçàöèè è îïòèìèçàöèÿ

êîý��èöèåíòîâ ðåãóëÿðèçàöèè âëèÿåò íà êà÷åñòâî ïîèñêà

Ïðè òùàòåëüíîé îïòèìèçàöèè òåìàòè÷åñêèé ïîèñê

ïðåâîñõîäèò êàê àñåññîðîâ, òàê è êîíêóðèðóþùèå ìîäåëè
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Îò ïîèñêà èí�îðìàöèè ê ¾ìàñòåðñêîé çíàíèé¿

Âåðîÿòíîñòíîå òåìàòè÷åñêîå ìîäåëèðîâàíèå

Ïðèìåðû òåìàòè÷åñêîãî àíàëèçà òåêñòîâûõ êîëëåêöèé

Ýòíî-ðåëåâàíòíûå òåìû â ñîöèàëüíûõ ìåäèà

Èíòåðïðåòèðóåìîñòü òåì

Êà÷åñòâî òåìàòè÷åñêîãî ïîèñêà â ýêñïåðèìåíòàõ

Ïîèñêîâî-ðåêîìåíäàòåëüíàÿ ñèñòåìà arXiv.AITHEA.
om

Ïîëüçîâàòåëü ñîáèðàåò òåìàòè÷åñêèå ïîäáîðêè äîêóìåíòîâ
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