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Introduction Results Results (Cont. ) Potential applications
Comparing news articles (Zhai et al. 04) Structured summary of topics and sentiments (Mei et al. 07) We plan to further explore more robust and effective contextual text mining
The expl_osive_ growth _of information de:mands powerful _text mining tools t_o - Irag War (30 articles) vs. Afghan War (26 articles) _ Blogs articles about “the Da Vinci Code”, 2006 techniques, an_d _appl_y ther_n to different _rea_l world text information manag_ement
help us digest information and discover hidden knowledge in text. Text analysis tasks. Text mining Is an important topic in the “Advanced Data Analysis and
is often associated with various kinds of context, such as time, location, sources. The common theme indicates that “United Nations™ is involved in both wars T e L Visualization” area. Methods developed in this project have potential
Given any text data with context information, we of?en_ would like to extract the w Cluster 2 Cluster 3 . Ron Howards selection | Tom Hanks stars in | But the movie might get ap_plications ir_l (_)ther areas such as:
subtopics or themes from text and analyze their variations over context, e.g., to Common /| united 004 Klled 003 T of Tom Hanks to play the movie,who can be | delayed, and even killed Risk and Decision Sciences
reveal spatiotemporal variations of a subtopic like “government response” in < nations  0.04 g‘onthh 0.052 Robert Langdon. madatthat? | offifhe loses. - monitoring impact of events and policies;
blog articles about hurricane Katrina. In this project, we are developing general Theme caths Topic 1: | Directed by: Ron Howard ) Tom Hanks, who'is ) protesting ... will lose your - monitoring topic trends and predicting bursting topics and patterns;
— i i i ] i ~. Movie | Writing credits: Akiva my favorite movie star | faith by ... watching the Social. Behavi | dE ic Sei

probabilistic models and new algc_)rlthms for discovering and analyzmg_ various raq [ (. 8.82 thr(c))gﬁs 8'8%2 Goldsman ... act the leading role. | movie. ocial, Behavioral and Economic Sciences
contextual patterns from text, which we refer to as contextual text mining. The SN |nsp<§cti ons 0.023 sanches 0.01 After watching the movie | Anybody is interested | ... so sick of people - summarizing p_ubllc opinions; | |
proposed models have broad applications in multiple domains to help | went online and some | in it? making such a big deal - Identifying social communities and their focused topics;
understand topic evolutions, spatiotemporal impact of events, public Northern 0.04 taleban  0.026 |... research on ... abouta FICTION book - monitoring the diffusion of opinions, rumors, on social network
opinions, and detect topic related social communities in arbitrary text ahance 997 umsteld 5.0z and movie. Natural Disasters and Related Geophysical Studies

P . : . . Afghan kabul 0.03 hotel 0.012 | remembered when i first | Awesome book. ... So sick of people .. _
collections. The extracted topics patterns can reveal hidden associations and / ta_lldeban 8'835 front 0.011 read the book. | finished Tl sueh £ ol clest - summarizing impact of events;
latent knowledge In text and provide evidence for decision-makers to use In Them /\ a' ) Topic 2: | the book in two days. about a FICTION book - analyzing distribution and change of impact and opinion geographically.

: : toi 7 —_— ' and movie.
makmg pOIICy decisions. Collection-specific themes indicate different roles of “United Nations” in the two wars Book I'm reading “Da Vinci So still a good book This controversy book
Code” now. to past time. cause lots conflict in west
_ _ _ _ _ society. . .
Theme evolution and theme life cycle in news articles (Mei et al. 05) | iterature cited
- News articles about the Asian Tsunami, 2005 Sentiment dynamics and bursts (Mei et al. 07)

- Time | o * Qiaozhu Mei, Deng Cai, Duo Zhang, ChengXiang Zhai. Topic Modeling
Materials and methods > - Blogs articles about “the Da Vinci Code”, 2006 with Network Regularization, Proceedings of the 17th International World

8000 m - ¥
Theme evolution thread /‘ \ @fferience o o Wide Web Conference (WWW'"* 08). To appear.
——————— Statisticsof ~~~==-=-------"-=4 - . — Relief e 0Ni ' i i i i
_ ,/|mmedi2}‘e N~ Statisticsof ) £ | gggtgjsltt:sle asl g:::::rx:ltx; | Qla_ozhu_Mel, X_uehua Shen, Cheng_Xlang Zhai. Automatic Labeling of
Contextualized Text . : repOrts NQc-c----======_ impact ;D 280 P ' 10! e | Multinomial Topic Models, Proceedings of the 14th ACM SIGKDD
e M f d Seo - . y _s s Book:Negative — Belief:Negative ] ] ..
any genres of massive text data Experience SN fro 5 35| | International Conference on Knowledge Discovery and Data Mining (KDD'
- news, blogs, literature, emalils,... _ of Survivors Donatlons_from 0 I 200} - y
. Texts are associated with context Aidfrom Local ____Aid from the countries o £ | Book “the davinci code”: R : 07), pages 490-499, 2007 Runner-up Best Student Paper Award
- time, geographic location, author, Areas world peC'f]'cCA E(\j/ents é’ g "% positive > negative | 5 % neggtive > pzsiti;/e | « Qiaozhu Mei, Xu Ling, Matthew Wondra, Hang Su, ChengXiang Zhai. Topic
' ' oAl 0 LR s Z B 200 | I I - I INi I I
source, sentiments, social network, Lessons from Tsunami —,\» Research inspired P DD 6 B e N 100! | - | S:nr’ltquznr’f :\/IIXtu re: I\/IIO\(/jVelllr:ngI\:/ijcet/SVaQC(I: O[?Iﬂlons ECVV\X?\I/J\}O%S%,)PrOCGed{ggS
7 PSR SO AN A2 of the 16th International Wor iIde Web Conference " 07), pages 171-
 Many patterns rely on the Theme spans Evolutionary transitions oo Timse });fszt;(aa;s) 50 . 101 | 180. 2007
analysis of context ﬂf@ﬁm\ _ 51 - ] ' _ _ _ _ _ _
el - compare the variations of topics in i o about T . e oo Ul it UL L, mf}oﬂﬁx TR PP W0, LY | SO . Qlaozhu Mei, Dong Xin, Hong Cheng, Jiawel Han, Chengx!ang Zhai.
text over different contexts eme evolutions about Tsunami ) e SSSSSSScScossstssscsess SSSSSSSCES88ecasaonsent Generating Semantic Annotations for Frequent Patterns with Context
Author’s Occupation Location . cainstce;\ferrn%c;gn(ﬂ flfse Fe?]\;vggtuelms R T e Analylmz, Proceedings of ;he 13th ACM SIGKD(I)D6Internatlggal glcénfze(;%réce on
) - : : : Knowledge Discovery and Data Mining (KDD' 06), pages 337-346, .
Spatiotemporal patterns in blog articles (Mei et al. 06) J Y 9( ) Pag
Social net i d topics (Mei et al. 08 Runner-up Best Student Paper Award
* Query= “Hurricane Katrina” - Blogs about Hurricane Katrina, 2006 ocial networks and topics (Mei et al. 08) » Qiaozhu Mei, Chao Liu, Hang Su, and ChengXiang Zhai, A Probabilistic
Contextual Text Mining * Topics in the results: - Bibliography and coauthor network, 2007 Approach to Spatiotemporal Theme Pattern Mining on
_ _ _ Government Response  New Orleans  Oil Price Praying and Blessing Aid and Donation Weblogs, Proceedings of the 15th International World Wide Web Conference
 Discover hidden topics/themes from text bushd0-0t7$ o citly 0-065054 p'r|i((:)eo%277 god 00-104417 do|-n?t§ 8.71620 (WWW'06), pages 533-542, 2006.
- What did people say about hurricane Katrina in blogs, in news, ...? president . orieans ~. oS- pray ©. retiet v. . i hu Mei. ChenaXi Zhai. Di ing Evoluti Th P
: _ federal 0.051 new 0.034 gas 0.045 prayer 0.041 red 0.070 Qlaozhu Mel, ChengXiang Zhal, Discovering Evolutionary Theme Patterns
* Reveal toplc variations over contexts government 0.047 louisiana 0.023 increase 0.020 love 0.030 cross 0.065 from Text - An Exploratlon Of Temporal Text Mlnlng Proceedlngs Of the
- How do opinions about government response in hurricane Katrina fema 0.047 flood 0.022 product 0.020 life 0.025 help 0.050 : ’ :
vary over different states? administrate 0.023 evacuate 0.021  fuel 0.018 bless 0.025 victim 0.036 12th ACM SIGKDD International Conference on KnOWIedge DISCOVEI'y and
. Reveal correlations of topical patterns and context variables response 0.920 storm 0047 - company 0.018 - lord 0.017 organize 9.022 Data Mining (KDD* 05), pages 198-207, 2005
brown 0.019 resident 0016 energy 0.017 Jesus 0.016 effort 0.020 « ChengXiang Zhai, Atulya Velivelli, Bei Yu, A cross-collection mixture
- Have positive opinions about Iraq war in blog articles been blame 0.017 center 0.016 market 0.016 will 0.013 fund 0.019 g 9 /! y S !
affected by special V programs Covering the war? governor 0.014 rescue 0.012 gasoline 0.012  faith 0.012 volunteer 0.019 model for comparative text mining, Proceedings of ACM KDD 2004

(KDD'04 ), pages 743-748, 2004.
e Spatiotemporal patterns:

e

Week2: The discussion moved towards the north and west. Who's in the same community, and How is a topic distributed in a
| ? J 1 2 .
Key Tech nO|Og IES Week1: The theme started (was the Week3: The theme was distributed iy (W.hais 2 st ol network.. YVh;) BEIONESHoIMUItIpie A k I d t
o strongest) along the Gulf of Mexico. more uniformly over the states. community ?) communities: C n OW e g e m e n S
» General contextual text mining models

- Contextual probabilistic latent semantics analysis model

. General probabilistic topic labeling Semantics of this community:  _gjog articles about the weather, 2007 This project was in part funded through MIAS, the DHS University Center of
- . . . Utilities = Mining 0.11“Data Mining”  _ Geographic network: the Windy states Excellence by a grant from the Department of Homeland Security, Science and
- Maximizing label-topic mutual information B Data 0.06 Technology Directorate, Office of University Programs
« Information retrieval with language models ¢ Topic (theme) extraction ) ekt 8080 Discovery  0.03 &y ’ y Frograms.
- Probabilistic text representation and matching « Opinion summarization ﬂ“mﬂ 7 | U . N Databases  0.02
« Context specific techniques « Topic trend analysis T YT & (@ B Rules 0.02 |
- E.g., social network analysis . Spatiotemporal patterns i o E ;, ' Association  0.02 - W _ _
_ _ S I v
+ Event impact analysis Theme! GovrnmentResporte; P ptterns 002 For further information
. -y = . . in Hurricane Katrina (d) Week Four: 09/13-09,/19 (e) Week Five: 09/20-09/26 .
Communities finding Streams 0.01

- - Week4: The theme gathered again along the east : : : ! i i ..
Sentiment anaIyS|s st el e Bl el etes [aemes o Fie) For more mformatlon, please contact QIaOZhU Mel at quIZ@UIUC.edU, or visit

* ... our website at http://sifaka.cs.uiuc.edu/~gmei2/ctm.html.
. Week5: The theme faded out in most states. .
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