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-~ Exploratory Search ~~«

-

VY ) IJ%,——J*\/ Y T\/ ~ Y
Lookup Learn }g Investigate A
. )J' )}'
\J\; /[\/J ¥<7k A= \,,/\ B pf
= -
Fact retrieval Knowledge acquisition_ B Accreqion
Known item search Comprehension/Interpretation Analysis )
Navigation Comparison Excluann/Neganon
Transaction Aggregation/Integration Synthes_|s
Verification Socialize Evaluation
Discovery

Question answering
Planning/Forecasting

Transformation

Gary Marchionini Exploratory Search: from nding to understanding.
Communications of the ACM. 2006, 49(4), p.41 46.
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Iterative Search

1
.

A Search target D Information space

Q Result sets (larger = more results, intersection = overlap, # = iteration)

R.W.White, R.A.Roth. Exploratory Search: beyond the Query-Response
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Topicsin «BigARTM» [English] [Russian]

* Naturall;

o St

ng

analysis

* Probabilistic topic modeling
o Probability theory

o Likelihood maximization

= Probabilistic Topic M

.

e Matrix Factorization

= Pro stic Topic M
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50 BigARTM x \+
€ machindesmingru v C || €O e & » =
L Y BIgARTM

T

BIgARTM - MachineLeaming.ru
wiw machineieaming ruwikindex php?itle-BIGARTM «
MOREMpOBaIA GOk KOnnEry TeRCTORMK AoryweNTOS. lapannenian
Teopemmecroe boeaere - Oymyoransibie somomrosTH BGARTM

Welcome to BIgARTM's documentation! — BIgARTM 1.0 ...
bigartm.readthedocs.org/ ~ MepenecTi 3Ty CTpaHMLy
BiGARTM FAQ - Can | use BIGARTM from other programming language

Python)? How to retrieve Theta marix from BigARTM - BigARTM Develo

Tutorial — BigARTM 1.0 documentati

forial htmi

BigARTM FAQ — BigARTM 1.0 documentation
1~ i

biga hu

Can | use BigARTM from other programming
s how 1o cal BigARTM methods drectl on artm il (Windows

followng figure

bigartm/bigartm - GitHub
iips //github coM/bigartm/bigartm ~ llepesect ary CTpaKHLly
Contrbute o bigartm development by crealing an account on GitHub

bigartmtutorial.txt at master - bigartm/bigartm - Gitrub
Ritps/github.combigartm/bigartm.. uorial .. ~ [1EpeBeCTH 3Ty CTarnLY
Contribute 1o bigartm development by creatng an account on GitHub.

Releases  bigartm/bigartm - GitHub
itps //giinub com/bigartm/bigartmireleases ~ flepesecT 3Ty CTpannLy
Contrbute o bigartm development by creating an account on GitHub.
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Dacadai+
Yeéuélou aa(;aéal

&0 BGARTM x i =

€ machineiesrning s *|[c® e & » =
Cymmapusayma «BigARTM»

TeMaTHIECKOR MO/IEAMPOBAHUE — OIHO W3 COBPEMEHHbIX
HANPABAEHVA CTATMCTMNECKOTO AHANM3A TEKCTOS, aKTMBHO
pasausaioeecs nocnepsme 10-15 net. Tematuueckvie moaen
BIAB/AIOT NATEHTHbIE TEMBI B KONNIEKLWAX TEKCTOBbIX AOKYMEHTOB
1 MCNONL3YIOTCA JUIA CO3AGHMA CUCTEM CEMEHTANECKOTO NOMCKS,

(OcHOBHbE TPEGOBAHI K TEMATHIECKAM MOAETAM: OHM AOTHHM
6biTb XOPOLIO HHTEPMPETUPYEMbIMY (ABTOMATUHECKN CTPOHTL
Tembi, MOATHbIE KOHEUHbIM NOAb30BATENAM),

(yanmoisars.
BOKYMEHTOB), AMHAMMAYCCKIMM (BLIADNATE AUHAMMAKY TEM B0
BPEMEHH), MePAPXMUECKUMM (ABTOMATUUECKY PAIACNATH TEMbI HA
NIOATEMbI], MY/TUTDAMMHBIMM (MCIONBIOBATS HE TONBKO
oTACABHbIC €083, HO W KioueDbIC BPadki], U T.A. BUBAHOTEKA ©
OTKPBITHIM KOAOM BIgARTM npeaHasHateHa Ana nocTpoeHua
moneneit

P
6ONbUIMX TEKCTOBBIX KOANEKLMIA




Tuan M. V. Le, Hady W. Lauw Probabilistic Latent Document Network
Embedding. IEEE International Conference ICDM. 2014.
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M.Zinsmaier, U.Brandes, O.Deussen, H.Strobeltnteractive level-of-detail
rendering of large graphs. IEEE Trans. Vis. Comput. GraphO22.
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%A map metaphor visualization (left) seems more appealivant
a plain graph layout (right), and clusters seem easier taiig,

E.R.Gansner, Y.Hu, S.NorthVisualizing Streaming Text Data with Dynamic
Maps. 2012.

Efifidaioéi Aidiisia (voron@forecsys.ru) APOI & &2 iefié ciaieé a naoe 17/60



Paca: 3 =i C eii~eéad iaglivaac,

[RIEEEW

http://textvis.Inu.se

O 1t v N

Ei0&daéoeainé 1acid 170 fiddano

Q>
Q>
(D
0
(@}
g_)/
(9%
(-
0
g_)/
(@]
(D~
(D
o
Qo
[0}
=]
o

Tifioaioei Aid ADPOI ¢ dacaaai+ité iené ciaieé a naoe 18/60



O EidadiA0-65268818 ... ... .. &iapofy &i0Ta04 dagaiey
Q OeB(IO5a0Y ET0&IDA .......... &iahofy 101204 dagaiey
@ Odiaoe+anéta iadeeaiaaied ......... iacdiaoeéa caanu
O Eiaddooedsiaaiiné eiadén ....... eiapofy aiotata oagaiey
O Daieediaaiea .................. gidpofy aioiata dagaiey
O Aecoasecacey .................. gidpofy aioiata dagaiey

iefié ciaieé a naoe 19/60

Efificaioei Aiaiioia (voron@forecsys.ru)



ia éli-eeéad iacuodac,

l6gtioeadaliay oaadieil-fgiaiii+-aoaiey adacodail

l6gioeych+iay : édinn-ychéiaié & iial-ychetaié iené

I6gt0eiTaastiay aaoiod, nayce, oyae, iéuciaaoaee,
Al ai asaiaie
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(sentence TM, syntactic TM, segmentation TM,...)
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[aéoe 120214000 itadee  p(wijd) = wt td -
t
wt = p(wjt) aasiyoiiioe oadieiia w a éaaedié o
= p(tjd) aaslyoiiioe odl t & éasedll aiédidioa
Caaa+a iaéneiecacee e); ééléé@‘lé.x'l'aéléahlﬁaAééy
L(;)= Ngw IN wt td ! max
d;w t '
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R wt ¢
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to wt0 tod =
<~ Mt | .
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E-gad: 6nefaiia adsiyoiinoe oai p(tjd;w) aey anast;d;w
féypony +adac w, g 1T Of 6 684 Aaéana:

p(wjd) p(wjd)

s ws sd

160Yal : s
_ Nt _P . _ P .
wt = —; Nwt = Nawt ; N = Nt ;
Nt d2D w2W
_ N, P ) P
td = —, Ng = Ndwt s Ng = Nt
Ng w2d t2T
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Vorontsov K. V., Potapenko A. A. Additive Regularization of Topic Models //
Machine Learning. Special Issue Data Analysis and Intg#int Optimization
with Applications . Springer, 2014.
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o Aléliged 4aiiné: e1eedésey ia doaieony a iayoe

o Afiooiaiiay aeaeeiodea d4aoeyoecanioia
Nifauanoar:

o 1085000¢ éia https://github.com/bigartm
(discussion group, issue tracker, pull requests)
o Alédiaioacey http://bigartm.org
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o Aléliged 4aiiné: e1eedésey ia doaieony a iayoe

o Afiooiaiiay aeaeeiodea d4aoeyoecanioia
Nifauanoar:

o 1085000¢ éia https://github.com/bigartm
(discussion group, issue tracker, pull requests)

o Alédiaioacey http://bigartm.org
Eésaicey & ndaaa dacdaaioee:
@ Freely available for commercial usage (BSD 3-Clause &ens

o Cross-platform  Windows, Linux, Mac OS X (32 bit, 64 bit)
o Programming APIs: command-line, C++, and Python
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procs train inference perplexity
BigARTM 1 35 min 72 sec 4000
Gensim.LdaModel 1 369 min 395 sec 4161
VowpalWabbit.LDA 1 73 min 120 sec 4108
BigARTM 4 9 min 20 sec 4061
Gensim.LdaMulticore 4 60 min 222 sec 4111
BigARTM 8 4.5 min 14 sec 4304
Gensim.LdaMulticore 8 57 min 224 sec 4455

Efificaioei Aiaiioia (voron@forecsys.ru)
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AA~O

ladata 10 fiéfa e ed aasiyoiifioyie p(wijt
Topic 68 Topic 79

research 4.56 eifoeo6o 6.03|| goals  4.48| iao+ 6.02
technology  3.14| 6ieaasneoad 3.35| league 3.99| eadié 5.56
engineering  2.63 ididdaiia 3.17 club 3.76 | Aaidiay 451
institute 2.37 | 6-aaité 2.75 || season 3.49 6é 3.25
science 1.97) oaoie+anéeé 2.70|| scored 2.72| idioea 3.20
program 1.60| 0dodiieiaey 2.30 || cup 2.57| ééda 3.14
education 1.44]| ja6+i0é 1.76 || goal 2.48| 6604iéefo 2.67
campus 1.43| ennedaiaaiéa 1.67|| apps  1.74| &ié 2.65
management 1.38 iadéa 1.64 || debut 1.69| caaedaolu  2.53
programs 1.36| 1adaciaaiéd 1.47 || match 1.67 | éliaiaa 2.14
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YEémniaoeiaio 2. loelioeyci+iay itadéu

216 175806nNé1-aiaeeéneed iad noacaé Aeee.
o it) a

148404 10 A a & &0 aaosiyoiinoyie p(wijt) a %:

Topic 88 Topic 251
opera 7.36| Tlada 7.82 || windows  8.00| windows 6.05
conductor 1.69| 1iasicé 3.13 microsoft  4.03| microsoft 3.76
orchestra 1.14| aédexad 2.82|| server 2.93| aaaney 1.86
wagner 0.97| 13446 1.65 || software  1.38| ideéiedied  1.86
soprano 0.78| idaé6a  1.51|| user 1.03| adaas 1.63
performance 0.78 03a0d 1.14| security  0.92| server 1.54
mozart 0.74| 7ad0ey  1.05 || mitchell ~ 0.82| igiadaiiicé 1.08
sang 0.70| Afidaii  0.97 oracle 0.82| iieliciaacaet 1.04
singing 0.69| 438ia8  0.90|| enterprise 0.78| 14afia+aied  1.02
operas 0.68 16€éanod 0.82|| users 0.78 fenoadia 0.96

lAcaaeneité anannis Toaieé 396 04l é¢ jTj = 400 éaé &idial

2i040154088064i04.
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unigrams

0adidey al+eneeoaeuiié nefeeiinoe
unigrams bigrams
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Number of topics
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Regularization coe cient,
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d2Dy
X 1 )
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assistance

humanitarian

Topics in time

africa
african
entrepreneurship
corporate
tanzania

ghana

agoa

hunger
entrepreneur
continent

program
student
education
university
cultural
school
educational
youth
study
award

russia
russian
federation
lavrov
moscow
sergey

bogdanov
sphere

iraq

relief iragi

aid baghdad

disaster sunni

emergency saddam

provide hussein

fund shia
maliki
coalition

democracy sectarian

freedom

democratic

egypt

society

religious

free

egyptian

civil

cuba

iran

iranian

sanction

regime

enrichment

suspend

pressure 2004 2005 2006 2007

tehran

impose

oil

2008 | 2009 |
year

2010

2011

2012

syria
syrian
opposition
annan

regime




oféa idann-daeecia

palestinian
israeli
israel
saudi
quartet
gaza
arabia
abbas
roadmap
palestine

north

korea

korean

six

peninsula
denuclearization
kim

northeast

test

verification

Feb Mar

Apr May June July Aug Sept Oct Nov Dec
months
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afghanistan
afghan
nato
taliban
kelly

karzai
kabul

isaf

bonn
lisbon

economic
economy
growth
investment
business
global
market
technology
expand
increase




p(ylt)

0.18

0.16

0.14

0.12

0.1

0.08

2003

2004

sudan
darfur
sudanese
khartoum
rebel
kozak
cpa
frazer
bashir
garang
abuja

kiir

syrian
syria
opposition
annan
assad
league
kofi

sri
damascus
lanka
brahimi
sar

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

2005 2006

2007 2008
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2009

2010

2011

2012




0.025

oléa idanfn-oagect

3 (0&iT3a8II08) iadee

0.015

pylt)

0.005 -

2003
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rice woman student
condoleezza girl cultural
stanford hiv university
piano pepfar educational
football gender youth
jefferson health award
downer mother fulbright
music hiv/aids education
rumsfeld treatment alumnus
chappell award study
2004 2005 2006 2007 2008 2009
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Pk (xjd) = td kvt
t2T V2X

= p(tjd) ia& cadényo 1o k
wt = Pelvit) Bafidasdcaied yeaiaioia itaasuiiioe  (v)
a oaiat ia 6v.40ad0 oeik
Caaa+aiaéneiecacee daasceydeciaaiiial idaaaiiiaiaey

X X X Y

k Ngx IN td wt + R(C ;) ! max
k2K (d;x)szk t2T V2X '
kvt > 0; e =15 kK2 K >0 o =1;
v2yvm t2T

353 > 0 Aana oeila 8v4aad.
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=norm n + — , N =
kvt vaym kvt kvt @ i kvt
(d;x)2 Xk
X
=norm ng + — Ngg = k Nx Ptdx »
td om td td @ x Ptdx
(d;x)2 Xk

V2 X  kNyPrax;
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