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You might learn how to write 4 bubble sort and learn why a bubble sort 1s not as good
as a heapsort. Next, we are gomng to talk about the guick sort algonthm. Quicksort 15
an algorithm invented in the 1960s by doctor Tony Hoare. It is also called the partition
exchange sort. and is a tvpical algorithm based on divide-and-congquer.

Now we have the first version of Q sort. Afier we make an analysis on its performance.
performance, we will find that quicksort 15 an unstable sorting algorithm. Fortunately,
the quick sort has an average time complexity of n log n. and i most cases, 1t can
achieve its optimal performance. We first estimate its performance under independent

uniform distribution.
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AMiner

— Author-centric academic search and mining

Peng Zhang

Tsinghua University

[1] J. Tang, J. Zhang, L. Yao, J. Li, L. Zhang, and Z. Su. ArnetMiner: Extraction and Mining of Academic Social Networks. KDD’08. pp.990-998.



Academic search is far from sufficient...
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Academic search is far from sufficient
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for “data mining”
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AMiner

[0 Academic search and mining
system —https://aminer.cn

o Online since 2006

o >136 million researcher profiles
o >267 million publication papers
o >341 million requests

o 20M IP access from 220 countries
per month

O Deep analysis, mining, and search
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Technology Overview
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Extracting Profile Semantics from the Web
(ACM TKDD, WWW’12, ISWC’06, ICDM’07, ACL’07)

Ruud Bolle

Office: 130588

IBM T.J. Watson Research

Hawthorne, NY 10532 USA

[T : = video database indexing
Contact Information video processing

Office: 1S-D58 visual human-computer interaction
Letters: IBM T.J. Watson Research Center IBM T.J. Watson biometrics applications

P.O. Box 704 Research Center t

Yorktown Heights, NY 10598 USA N Center

. Research Interest . .
Packages: 19|le\£ 'lrJ \ngtson Research Center Research Staff _ 19 Skyline Drive
yline Drive o’ Affiliation
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Two questions:

Currently,

Ruud M.
Vision an

* How to accurately extract the semantic-based
profile information from the Web?
* How to deal with the name ambiguity problem?
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A Big Data Approach

« Search Engine as Data Source
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MagicFG: Markov Logic Factor Graph

v Depict and utilize correlations between possible candidates from redundant data.

v Incorporate human knowledge to guide and amend the classification model.
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Is this Enough?
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Linking Semantics across Networks

|dentifying users from multiple heterogeneous networks and
integrating semantics from the different networks together.

LinkedIn WikiPedia

Google Scholar AMiner
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Considering the networks...




Local + Global consistency
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COSNET: Connecting Social Networks with
Local and Global Consistency

* Input: G={G!, G>, ..., G™}, with G*=(V*, E¥, R¥)

* Formalization: X={x.}, all possible pairwise
matchings and each corresponds to y. €{1,0}

 COSNET: an energy-based model
Y" =argmax E(Y, X)

[1] Yutao Zhang, Jie Tang, Zhilin Yang, Jian Pei, and Philip Yu. COSNET: Connecting Heterogeneous Social Networks with Local and Global Consistency.
KDD’15, page 1485-1494.



Model Construction

Candidate Model

Pruning

Matching Graph
@ Generation
G 2

(a) Two input networks  (b) The generated matching graph (c) Matching graph after pruning

Obijective function by combining all the energy functions
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Discovering Expertise Semantics

« Quantifying researchers’ expertise using
publications

n Syxtnma
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Jiawel Han (#£ %) v Following 87
1O -
‘, Heindex: 132 @ #Paper: 818  #Cation: 111184
® v Ot a e
@ 9 Deparimant of Camputer Scianca, L nivansity of linois at Urbana-Champaign
. B Professor
A Framework of Mining Trajootories from Untrustwortty Data in CybeorPiysion System |
Lu A lang, Xed Wy, Cuengu ! ‘0 i 0 }
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CD
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Knowledge-driven Semantic Mining
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Embedding Knowledge and Networks
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GenVector—Dbridging researcher network
and knowledge graph

user embeddings
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Examples

Case study: Dan Klein Case study: Xiaoou Tang

GenVector AM-base GenVector AM-base

Language models Machine translation Feature extraction Face recognition
| Markov modéls Word alirgnment || Image segmentation Face image
| Probabilistic models Bleu score | ’lmage matchihg ' Novel approach
| Natural language Best result | Image classification Line drawing
| Coreference resolution Language model || Face recognition Discriminant analysis

GenVector—the proposed Bayesian embedding method;
AM-base—previous language modeling method.



Discovering Network Semantics

« How to mine semantics within networks?
— Who are Jiawei Han’s students and advisor?

24



Partially Labeled Pairwise
Factor Graph Model (PLP-FGM)

Constraint factor h —
PLP-FGM y34=?

y12=Friend y12 :: 1@ S (Vas, y34)-/ \)

Latent Variable , '}

e
- \ f(xb ’ > f(X3,X4,y34
€ ww; Correlation factor g

() // ‘ ’ < SX4,X5,V45)
- / |[— Crad

o ) -

O >(_r (s

relationships A ibute factors f

Input Model
Map relationship to nodes in model

Example| Example:
#Coaut| Author A has a longer publication history than both B and C.

Wenbin Tang, Honglei Zhuang, and Jie Tang. Learning to Infer Social Ties in Large Networks. In ECML/PKDD'2011. pp.
381-397. (Best Student Paper Runner-up)
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Search in AMiner

Modeling using VSM

Search with

Principles of Data Mining.
DJ Hand - Drug Safety, 2007 - drugsafety.adisonline.com

Return
Advances in Knowledge Discovery and Data Mining

UM Fayyad, G Piatetsky-Shapiro, P Smyth, R...

Data Mining: Concepts and Techniques
J Han, M Kamber - 2001...

Search with
semantic
modeling

Modeling using semantic topics

Topics

Data mining

Association Rules

Data

. Database systems
mining

Data management

Web databases

Information systems

Experts

Return

—> “miane
=
Phiip 8. Yu
¥

Hillol Kargupta

Ibbea 42 WP 141 | BNy 1R

¥ Ot o Corpute o dnd Facies s wery Usewty @ Mo
Ratrces Gy
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Modeling the Academic Network

authors

@ @ words
0
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conference
ACT1 ACT2 ACT3

Author-Conference-Topic Model [Tang et al., 08]
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Integrating Topic Model into Random Walk

Modeling academic Random walk over the
network with topics academic network

AISWE

Prof \(';;n{l [ &g vea ]
' [ Wiy

Author-Conference-Topic
Model [Tang et al., 08]
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Heterogeneous Cross-domain Ranking

Query: “data mining”
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Results on Heterogeneous Tasks

« Expert finding verse Bole search (finding best supervisor)

« To obtain ground truth of bole for each query

— We sent emails to 50 senior researchers and 50 junior researchers (91.6% are
post doc or graduates)

— Average their feedbacks

Table Results on heterogeneous tasks.
Approach PQ5 | P@l10| P@l5| MAP | N@Q5 | N@10
“RSVM 7714 | .8429[ 8285 | .7756 | .5545 | .5947
RSV Mt 8000 | .8286 | .8476 | .7837 | .5923 | .5999
MTRSVM S000 | 8286 | .8476 | .787H | .6140 | .6075
HCDRank 8285 .7857 | .8571| .7971| .6189| .6112
Language model | .6250 | .6875 | .6500 | .6726 | .3343 | .3809
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Why you will love AMiner?

—finding collaborations, applying
for PhD, proposal reviewing,
recruiting...

Related publications: ACM TKDD (2), IEEE TKDE (3), KDD’08-15, WWW’12-15,J.
Informetrics, SIGMOD’09, IJCAI’09-15, ICML’14



Examples - Expert search

* When starting a Work on a new research
topic;

* Or brainstorming for novel ideas. \

 Who are experts in this field?
* What are the top conferences in the field?
 What are the best papers?

 What are the top research labs?

33



Examples — Collaboration Recommendation

Data Mining

/ Large \
Graph r

Heterog¢neous
Network

Social
Network

¥
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Examples - More Challenging Questions...

Organization
or Agency

 Looking for researchers
from the U.S. who can
speak Chinese...

» Want to recruit female
researchers working on
WSDM

35



Thes cofecine Axise xoperta b e

Data Mining

Global Data Mining Experts®
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of the People's Republic
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AMiner Services

Expert Finding
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Talent Map

£ REE 2R BBIE OenMring

o EIF Ptow AU 16 ADV fofise BELEWHVR - Sescrn fofowy Dvectay SRR RN - fvlowe Diwcsy  GINSHRTE

Y8 =
BXWPEAIYN
R N
i =il SDSPAN MR BN DNAEM 10W0S)] e

an Cwway 259 Oghb 19 Cank DN Pench 291 Coreee O

Mowww |3 vt (34 Cown (V] |V

USAEY  Oww ittt Tewental]  Amodsiddl e 0 L IR 27 Segigen 33 Mg Rang 18y

henr Ergrbon Y9 Oereery OO sele (180

L1 L Hrees  TAURR ==un 1on e=n

WS | deranal Hon)

W Lo s 3w 4o

0 Ao Bhas Prodesor

R Deamvvack of Coraan Scene Wiverny o lrok o Dtase Oaves go |
W INWX0

B tarpPplimca e

e (Preip & )

AN e g g et g e

0 Ourngastad Frodesss & Wailer Oras o vdavestes Tadwaigy
B Drparvet of Corgmt o S mmn vty of Wi o Cracagn
G N rmene

LR ]

Morarmmed J. ok

» SsaANn R N y

[

M Coanvrat of Dovsada Sconce Favs v Pt s
G N6 2TAAR0

B slo@.cerpi ety

PR TR UFT R TR PO TR T

@ Mot

W School of Coreputing Sconce Swor Prases Unkarsty
LT NGRS VTR TR MW

& pegcrolutapa@nsfuce

ay

S FANELE 0mMang
o W

TRIASn

Ny 26 Ex an

ne




Career Trajectory of Top Experts

/A\Miner



AMiner

— Al-Powered Academic Search

https://aminer.cn

Thanks to our partners

. Microsoft” UNIVERSITY OF -y
ic (&5/NOTRE DAME .
 Academic © VeriGuide @

[1] J. Tang, J. Zhang, L. Yao, J. Li, L. Zhang, and Z. Su. ArnetMiner: Extraction and Mining of Academic Social Networks. KDD’08. pp.990-998.
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