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What do we use the internet for?

INFORMATION AQUISITION

Access the Internet
for getting news,
URL, etc.

-
N

/INFORI\/IATION SERVICE\

Build knowledge
graph for
generating answers

\tf
! \ Microblog




Information Services

e Baidu Box Computing

e
8
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GO. rgle tsinghua university
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Web

Images Maps Shopping MNews Maore = Search tools

Tsinghua University

www_tsinghua_edu_cn/publishithenf - Cached
A friend called to tell me that Building 9 of Tsinghua University is going to be tom
down, replacing the old with the new. This is truly a good thing. but after ...

International Students - Schools & Departments - General Information - Contacts

5% Tsinghua University
www_tsinghua_edu cn/ - Cached - Translate this page
BEEE . RERER - Higahis-

Score: 25/ 30 - 19 Google reviews

¢+ China bmmEEE FELZE
+86 10 6279 3001
IRREE - REER - MRLRE - BFEAFEPIE

Tsinghua University - \Wikipedia. the free encyclopedia
en.wikipedia.org/wiki/Tsinghua_University - Cached

Tsinghua University (Chinese: H4EA % ginghua daxué), is a university in Beijing,
China. The school is one of the nine universities of the C9 League.

Histary - Present - Schools and departments - Department of Mathematical

You've visited this page 2 times. Last wisit: 3110/

Tsinghua University - Topuniversities
www_topuniversities.comfinstitution/tsinghua-university - Cached

Tha ramnane of Teinahna Hnivereite ic citnated nn the farmer imnarial nardans nfthe

Isdtke v | B
157 | EE R PR E
Saf
Hall Gongwugu
£l AT
Zhangyeng Donazht
Zhulou = T“é e
R =
Qinghuayuan
Residential Jianzhuguan
D208 Seenle Map date ©2012 Auleiien, Gouaks

Tsinghua University

Directions

Tsinghua University. is a university in Beijing, China. The school is one of
the nine universities of the C9 League. wikipedia

Address: China, dbmmETFEEELSE
Enrollment: 37 650 (2010)

Founded: 1911

Colors: White, Purple

Peonle also search for
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e What is knowledge?

— Entity + Rule
— Triple (predicate, semantic network, rule, framework, ...... )

KNOWLFDGE @

Abst

Structured
Information

ted Informatlon

Drawback: Lack of ability to
mmunicate with machine
DIRECTLY!

Coded Information

FRRIER . WEME EHE. B, Yy
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Challenges



Scientific Perspective

e Our Goal

— Information Measurable

— Knowledge Computable

=
Measure Mining
< "
T
\
Acquisition // N\ Structurization
L | Information/ |
\\\ Knowledge

/ /
//
\ . //
,_,/
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Application Perspective

Information acquisition

Knowledge graph

e How to build knowledge bases
— To build from original materials
— To extend and update
— To merge difference databases
— To verify the knowledge

e How to use knowledge bases
— For answer generation
— For answer re-ranking
— For inference
— For vertical search
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Achievements
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Achievements (1)

e Information acquisition

— Information metrics and its applications
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Information Acquisition Platform

Application Layer

. - € = = =
Complex Vertical Enterprise Computational
QA Search Search Advertisement
. Semantic Layer
Content User Sentiment
Understanding Understanding Understanding

<

Analysis Layer

f N\ .
Concept Semantic
extension relatedness

o v \

Semantic tagging

a2 N a
Similarity Question typ
metric ) Lclassification

Focus Answer
extraction typing

)

?j Freecbase ANSWERS

WIKIPEDIA
The Free Encyclopedia

EXTERNAL SOURCES

User interest modeling

Emotion
analysis )

N\

a . N

Opinion
extraction

A Y

Authority/Expert modeling

Opinion
summarization
_J

N

f N
Sentiment

classification
g )

NLP TOOLS
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Kolmogorov Complexity




Main publications

Answer re-ranking
— KDD 2007

Concepts measure, relatedness evaluation
— COLING 2010 BEST PAPER, [JCAI 2011

Question answer pairs similarity measure
— ACL 2012 BEST STUDENT PAPER

Multiple document summarization
— CIKM 2008, ICDM 2009

TRk 7] & Z 4

FE - iBE




Achievements (2)

 Knowledge base construction
— Chinese Knowledge Base Construction

—Information Organization for Multi-source
UGCs via Topic Hierarchy Construction



Knowledge Base Construction

<div class="side-contariner ">+

<div class="side-card" cardType="0">+

«div class="side-title">-{- A #Efl </div<div class="dd-con"><dl><dd><div class="gray-color">
I <divee

<div class="card-bfc"> PR EEHE BED</dive</dd><dd=<div class="gray-color">#h3
& <dived

<div class="card-bfc">Barack Hussein Obama IT</dive</dd=>+

<dd><div class="gray-color">§l45 : </div><div class="card-bfc"> B [ F</div></dd><dd>+
<div  class="gray-color"> B ## : </dive<div class="card-bfc"><a target=_blank
href=/view/2308 htm=>32 B </a></dive</dd=+

<dd><div class="gray-color">t HEHf: </dive<div class="card-bfc">3 E<a target=_blank
href=/view/189987 htm> ¥ f 33 | </a=1¥ F& | </dive</dd>v

<dd»<div class="gray-color"># 4 H #: </dive<div class="card-bfc">1961 & 8 § 4 H
/direerAn=Lo

it | nlaion | _obec

 Knowledge Extraction

— Semi-structured text
» Tables, info-boxes, etc.

— Free text

Erre B A [ eI PNES]

 Knowledge Transfer

m/02mime_common’mame  Barack Obama+

— Open knowledge bases B oo S5 govenent st
. 'm/05t073s+
 Freebase, Yago, DBPedia, etc. 02 ilog il e il el
— Inter-language transfer it peple st mOSEpe:

1 = - 2 : = 'm/02mims _/people/personplace_of birth /m/02hrh0 +
L4 Wlklpedla MUItI—Ianguage Ilnker m/09c720 _/common/name United States of America+«

'm/08c720, . [location/dated. location/date founded+

» (Google translation e

L]
e ‘:) Barack Obama
gﬂ:]lf._',-n 3 From Wikipedia, the free encyclopedia
FIh R P
< nhw-2EL

SESH, SENENLT




Knowledge Base Construction

 Knowledge Base

— Knowledge structure
o Triple
— entity
— relation

— Size of depository

e Resources
— Baidu Baike
— Freebase
— Wikipedia

e Contains:
— 250,000 entities
— 1660,000 triples

T T
B RET A A |%ﬂ%ﬁ

Extracted From Baidu Baike:
120, 000 entities, 650,000 triples

Transfer From Freebase:
130, 000 entities, 1000,000 triples




Information Organization for Multi-source”."

UGCs via Topic Hierarchy Construction

5 A\E

e Multi-source UGCs i .
& | - J_._w .r « B
— Quality of Contents g d S

— Power of Statistics
— Authority, timeliness, etc.. & &

d structure,
knowledge?

Can we organize Multi-source UGCs by a u8 £
which can effectively lead users to their req

e Topic Hierarchy
— root node: user topic
— non-root node : sub topics

Ocarma

— leaf node: link to UGCs[ ————— [
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Information Organization for Multi-source’
UGCs via Topic Hierarchy Construction

e Topic extraction
— Keyword extraction
— Hyponym mining

e Sub-topic relation

p(r(tA’tB )) e F(el(r(tA’tB ))’ ez(r(tA’tB ))1 ) 7 edirection 'erelatedness

Bdirection(r(tA’tB )) ~ Z W - € (tA’tB )) erelatedness(r(tA’tB)) = H € (tA’tB)

€ €Egirect € €Eyndirect
drectedevidences |__sowce ] undirectedevidences | Source
€patierno ™ Epatiems Search engine € o crawled UGCs
Cuii_tite Wikipedia ETg— crawled UGCs
€ iki_cate Wikipedia CR Wikipedia
Conet WordNet :
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Information Organization for Multi-source
UGCs via Topic Hierarchy Construction

e Topic Organization
— Depth vs. relatedness

— Real-time update
e Topic Hierarchy Construction

Barack Obama

— Via iteration
— Each iteration:
 Add a new topict to the current hierarchy H:
t=argmax >, W(r(t,,t,))+w(r(t,t))
LeT-Tiy T, Ta Policy
e Update the weights of nodes and edgeson H'
w,(t)= > w(r(t,,,t)) -w(r(t,,t
(@) Z (Pt ) - W(r (t,8,)) oebate\,
L|-1

Z W, (tu) ) W(r(tu ’tu+1))

Rt ) = X,
i U
e Remove the potential cycles on the hierarchy :
: : Resul Hi h
H = Optimum _ Branching(H *) esultant Hierarchy



CNkEX
Contribution

* Internet information organization by topic trees

* Propose the algorithm of topic hierarchy construction,
out perform the state-of-art algorithms

* Public in SIGIR 2013




Achievements (3)

Vertical Search Platform

— Unified Knowledge Representation: Triples (compatible with
Freebase)
— General Information Processing Pipeline
* High reusability of most modules

» Easily and rapidly portable to different vertical domains if provided
enough domain data

— Accommodating Heterogeneous Source of Data
* Knowledge Base
* CQA
* FAQs
e Query logs (scripts from the mobile company )
* Encyclopedia (Wikipedia, Baidu Baike)
* Free texts, books
e APIs



Vertical Search Platform

Dialog Management
Precondition
Completion

TN T N
|

Com D
: Quer
|
|
|

X EARIBGH? ?x <perform> ?y

2y <name>t B & 7 Knowledge \
\ / ~—Base
|

Semantic Parser I _ ~

|
|
1
I Domain_specific Subject Relation Object
|
|
1

Grammar \/

Pattern
e e e o Genmeration = __ _ _ ______
—
00 ~ Freeba
N ) (] . ~rres sSe
SO50 Al o D
Bai®mm Ty
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Applications
S ~ LK S
— Public health care (Database + CQA)

IS FRABE R 7] 25
— Music search (Database) = IR ) &
— Mobile services (Query log) M55 B
— Weather (CQA + APIs) K= BB ZTHU
— Open domain BN

| Leaks & Exploits (Free text + Domain knowledge/rules)
— College Recruitment (FAQ)
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Examples of the Application (1)

e Music QA

— Resource: Domain Database, CQA

BT eaEEET -s.

Bl FxXESRE - RS, To=iE. BE
HEMR, HE—ETRIE. FRFHNES
B, S, HiEES, ZEgE. Mne
Mine, isRIE=E

. g |

m—

BLl =B | BESE (8), #MER
(B). FLrn=SEEE). #=EE0. HiRk
O, SFEHrEShEESE), &5,
B LR, —EEIRET. 5755

. Qi |




CNKEX
Examples of the Application (2)

e Health QA

— Resource: Domain Database, CQA, Baidu Baike

=
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MENNETEREDRE , SRR MMExE
B
FEtrENEES T aTrElEEREIEER
B, AlEimzd, OhOEEEEENHE
HEE  ESTREELUESESNE. IS
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LEREFEEE. Bit , WREENSIES
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Main Works 9t

Information distance metrics, Xian Zhang, Chong Long, Fan Bu, et al,
SIGKDD2007, ICDM2009, MI12009, COLING 2010 (best paper) |, ......

Question classification, Fan Bu, et al, EMNLP2010
Question expansion, Zhicheng Zheng, et al, NAACL 2010
Concept relatedness evaluation, Fan Bu, et al, [JCAI2011

Passage retrieval based concept attribute extraction, Chao Han, et al,
CICLing2010

Question and answer pair mining, Shilin Ding, Fan Bu, et al, ACL2008, ACL
2012 (best student paper)

Text summarization, Minlie Huang, et al, ACL2010, AAAI2012, CIKM
2008,ICDM 2009

Opinion mining, Fangtao Li, et al, AAAI2010, 1JCAI2011, COLING2010

Information recommendation, Lijing Qin, Yang Tang, et al, JICAI 2013, SIGIR
2011 workshop on “entertain me”

Information extraction, Xingwei Zhu, et al, SIGIR 2013



 Natural language processing

— ACL 2008, 09, 10, 11, 12, ACL 2012 Best Student Paper
Award, COLING 2010 Best Paper Award, EMNLP 2010,
NAACL2010, ......

o Artificial Intelligence
— AAAI 2010, 2012, IJCAI 2011, ......
 Data Mining

— SIGKDD 2007, ICDM 2008, 09, 10, PAKDD 2007, WI 2009,
IKM 2006, 08, 12, ......
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