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Traditional Way: Two-Step

Go g|e jiawei han

All Images Videos Books News More ~ Search tools

Source Finding =

About 281,000 results (0.54 seconds)

Jiawei Han
hanj.cs.illinois.edu/ v

. Jiawei Han. Abel Bliss Professor, Department of Computer Science - Univ. of lllinois at
X ra‘ I O n Urbana-Champaign - Rm 2132, Siebel Center for Computer Science
Jiawei Han - Google Scholar Citations
https://scholar.google.com/citations?user=KvSAbjMAAAAJ ~
Abel Bliss Professor of Computer Science, University of lllinois - cs.uiuc.edu

Mining frequent patterns without candidate generation: A frequent-pattern tree approach.
J Han, J Pei, Y Yin, R Mao. Data mining and knowledge discovery 8 (1) ...

Jiawei Han Knowledge Discovery and Data Mining

Data Mining Research Group

Data and Information Systems Research Laboratory
UIUC Calendar: (15-16) (Cites: Exchange) (CS)
Office: (217) 333-6903

Fax: (217) 265-6494

Web: hanj.cs.illinois.edu
Schedule: Meetings and Appointments

Abel Bliss Professor, Department of Computer Science
Univ. of lllinois at Urbana-Champaign

Rm 2132, Siebel Center for Computer Science
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Urbana, IL 61801, USA
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Traditional Way: Two-Step

* Source Finding
« Extraction

Knowledge Discovery and Data Mining
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Traditional Way: Two-Step

* Low Recall — single data source

« Low Precision — error propagation




Traditional Way: Two-Step

* Low Recall — single data source

« Low Precision — error propagation

Homepage Finding Profile Extraction |[mmmmd Result

90% 90% = 81%
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Basic Idea

* A Uniform Framework
v All in one step, avoiding error propagation
v" Incorporate information from different data sources:

Homepage, Google Scholar, Twitter, Linkedin, Facebook, etc.




Basic Idea

A Uniform Framework

« Search Engine as the data source
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Basic Idea

Go gle philip s. yu email

All News Shopping Images Maps More v Search tools

About 951,000 results (1.05 seconds)

Philip S. Yu - UIC - Computer Science - University of lllinois ...
https://www.cs.uic.edu/PSYu/ ¥ University of lllinois at Chicago ~

May 20, 2009 - Philip S. Yu's main research interests include data mining (especially
... Dr. Yu'is a Fellow of the ACM and the IEEE. ... e—mall

Lab - Research - Teaching - Awards

Philip S. Yu - Google Scholar Citations
scholar.google.com/citations?user=DOIL1rOAAAAJ ~ Google Scholar ~

Professor of Computer Science, University of llli =cs.uic.edu
Philip S. Yu. Professor of Computer ... Verified ¢mail at cs.uic.edu { Homepage -
Scholar ... CC Aggarwal, JL Wolf, PS Yu, C Procopiuc, ark. M SIGMoD ...

Philip S. Yu - Wikipedia, the free encyclopedia
https://en.wikipedia.org/wiki/Philip_S._Yu v Wikipedia ~

Philip S. Yu (born ca 1952) is an American computer scientist and Professor in
Information Technology at the University of lllinois at Chicago, known for his work ...
Missing: emait

dblp: Philip S. Yu

dblp.uni-trier.de » Home » Persons v University of Trier ~
List of computer science publications by Philip S. Yu.
Missing: emait

Jiawei Han

hanj.cs.illinois.edu/ v

E-mail Ph.D. ... Philip S. Yu, Jiawei Han, and Christos
Faloutsd g: Models Algorithms, and Applications, Springer, 2010.
You've visited thls page 2 times. Last visit: 8/14/15

Philip Yu | Computer Science and Computer Engineering ...
computer-science-and-computer-engineering.uark.edu/yu.php v

Philip Yu distinguished speaker. ... Dr. Philip S. Yu, University of lllinois, Chicago
Friday, November 6, 2015 3:05pm - 3:55pm. JBHT 144. Abstract: Philip Yu.

Philip S. Yu - Journals, Conferences, Proceedings, Open ...
www.scirp.org/journal/DetailedInforOfEditorialBoard.aspx?personiD... ¥

Philip er Science Department. University of lllinoisat Chicago, USA.
Email| psyu@uic.edu. Qualifications. 1978 Ph.D., New York University, USA, ...

¥ n GO gle philip s. yu affiliation

{.
B

All News Shopping Images Maps More ~ Search tools

About 516,000 results (0.72 seconds)

dblp: Philip S. Yu

dblp.uni-trier.de » Home » Persons v University of Trier ~

List of col i icati ilip S. Yu. ... Person information.
affiliation] University of lllinois at Chicago.|[+][-] ...... Charu C. Aggarwal, Philip S.

Yu:

Philip S. Yu - Google Scholar Citations
scholar.google.com/citations?user=DOIL1rOAAAAJ v Google Scholar ~
Professor of Computer Science, University of lllinons at Chicago - cs.uic.edu

Mining concept-drifting data streams using ensemble classifiers. H Wang, W Fan, PS
Yu, J Han. Proceedings of the ninth ACM SIGKDD international conference ...

Philip S. Yu - Wikipedia, the free encyclopedia
https://en.wikipedia. org/w1k|IPh|I|p S. Yu v Wlklpedla v

and Professor in
Information Technology at the University of lllinois at Chicago} known for his work ...

Link Mining: Models, Algorithms, and Applications
https://books.google.com/books?isbn=1441965157

Philip S. Yu, Jiawei Han, Christos Faloutsos - 2010 - Science

Philip S. Yu, Jiawei Han, Christos Faloutsos ... Affiliation is a transitive relationship;
therefore, all individuals sharing an affiliation form a clique.2 An affiliation ...

Discovering High-Order Periodic Patterns - Springer
link.springer.com/.../10.1007%2Fs101... v Springer Science+Business Media ~
by J Yang - 2004 - Cited by 20 - Related articles

Authors. Jiong Yang - jioyang@cs.uiuc.edu (): wei Wang @) Philips S. YU @),

Author Affiliations. |. Computer Science Department, UIUC, Urbana, IL, USA;|2.

On clustering massive text and categorical data streams ...
link.springer.com/.../10.1007%2Fs101... ¥ Springer Science+Business Media ~
by CC Aggarwal - 2010 - Cited by 47 - Related articles

Aug 6, 2009 - Authors. Charu C. Aggarwal - charu@us.ibm.com (1); Philip s. Yu ().
Author Afﬂllatloni. 1. 1BM T. J. Watson Research Center, 19 Skyline Drive, *

An Introduction to Privacy-Preserving Data Mining - Springer
link.springer.com/.../10.1007%2F978-... ¥ Springer Science+Business Media ~
by CC Aggarwal - 2008 - Cited by 7 - Related articles

(3); Philip S. Yu - psyu@cs.uic.edu (4). Editor Affiliations. 3. IBM Thomas J. Watson
Research Center; 4| Department of Computer Science, University of lllinois at ..




Basic Idea
- Search Engine as Data Source

Why snippets?

» Different from traditional methods that crawled each of the relevant pages, It is
much faster and more stable, as different servers that host the relevant pages
may have very different network speed.

« we found with the constructed “smart” queries, more than 90% of the profile
attributes are already contained in the snippets returned by the search engine.

» One additional advantage is that we do not need to maintain a large database to
record all the relevant pages for all the query persons. Thisis very important,
as, for example, in AMiner, we have more than 130,000,000 researchers—
maintaining such a big database for all researchers itself is a challenging task.




Basic Idea

* A Uniform Framework
« Search Engine as the Data Source

« Smart Query Construction

r  Categorical : Gender, Position, Country...

Profile Attributes <

\. Non-Categorical : Email, Affiliation, Address...




GO g|e philip s. yu email S n

) All News Shopping Images Maps More ~ Search tools
u
C o n st ru ct I O n About 951,000 results (1.05 seconds)

Philip S. Yu - UIC - Computer Science - University of lllinois ...

https://www.cs.uic.edu/PSYu/ ¥ University of lllinois at Chicago ~

May 20, 2008 - Philip S. Yu's main research interests include data mining (especially
... Dr. Yu is a Fellow of the ACM and the IEEE. ... e-mail| psyu@cs.uic.edu.

Lab - Research - Teaching - Awards

Non_Categorical Philip S. Yu - Google Scholar Citations
scholar.google.com/citations?user=DOIL1rOAAAAJ v Google Scholar ~
Professor of Computer Science, University of llli i -cs.uic.edu
Philip S. Yu. Professor of Computer ... Verified imall at cs.uic.edu { Homepage -
Scholar ... CC Aggarwal, JL Wolf, PS Yu, C Procopiuc, ark. M SIGMoD ...

Philip S. Yu - Wikipedia, the free encyclopedia
https://en.wikipedia.org/wiki/Philip_S._Yu v Wikipedia ~

Philip S. Yu (born ca 1852) is an American computer scientist and Professor in
Information Technology at the University of lllinois at Chicago, known for his work ...
Missing: emait

Person_Name + Attribute_ Name .
— — dblp: Philip S. Yu

dblp.uni-trier.de » Home » Persons ¥ University of Trier ~

List of computer science publications by Philip S. Yu.

Missing: emait

Jiawei Han

hanj.cs.illinois.edu/ ~

E-mail Ph.D. ... Philip S. Yu, Jiawei Han, and Christos
Faloutsds (eds), KW g: Models, Algorithms, and Applications, Springer, 2010.
You've visited this page 2 times. Last visit: 8/14/15

11 l: H B
Query = “Phillip S. Yu email
y p Philip Yu | Computer Science and Computer Engineering ...
computer-science-and-computer-engineering.uark.edu/yu.php ~
Philip Yu distinguished speaker. ... Dr. Philip S. Yu, University of lllinois, Chicago
Friday, November 6, 2015 3:05pm - 3:55pm. JBHT 144. Abstract: Philip Yu.

Philip S. Yu - Journals, Conferences, Proceedings, Open ...
www.scirp.org/journal/DetailedInforOfEditorialBoard.aspx?personlID... ¥

Philip, omputer Science Department. University of lllinoisat Chicago, USA.
Email| psyu@uic.edu. Qualifications. 1978 Ph.D., New York University, USA, ...




Go gle  philip s yu his OR her

Q u e ry All Images News Maps Videos More ~ Search tools
| |
C o n st ru ctl O n About 21,400,000 results (0.41 seconds)

Philip S. Yu - Wikipedia, the free encyclopedia
https://en.wikipedia.org/wiki/Philip_S._Yu ~

Philip S. Yu (born ca 1952) is an American computer scientist and Prg i
Information Technology at the University of lllinois at Chicago, knownffor his wirk ...
PoF About Me Philip S. Yu is a Professor in Computer Science ...
Cat eqdo ri Cal scimaps.org/exhibitimages/130325/PR2-Semantics-Yu.pdf ~

g Philip S. Yu is a Professor i aaitar Science at the University of lllinois at Chicago

and also ... Dr. Yu spent moser at IBM, where he was manager.

Philip S. Yu - UIC - Computer Science - University of lllinois at...
https://www.cs.uic.edu/PSYu/ ~

May 20, 2009 -giieiipemYu's main research interests include data mining (especially ...
He spent most ber at IBM Thomas J. Watson Research Center, ...

You've visited this page 3 times. Last visit: 5/8/16

Person_Name Philip S. Yu « IEEE Computer Society

https://iwww.computer.org/web/awards/technical-philip-yu

+ Re p rese ntat ive WO rd S Philip S. Yu hasded Recipient of "Year" Technical Achievement Award for ...

Dr. Yu spent mog} of his cfreer at IBM, where he was manager of the ...

Philip S. Yu - Google Scholar Citations
scholar.google.com/citations?user=DOIL1rOAAAAJ ~

Professor of Computer Science, University of lllinons at Chicago - cs.uic.edu

Mining concept-drifting data streams using ensemble classifiers. H Wang, W Fan, PS Yu,
J Han. Proceedings of the ninth ACM SIGKDD international conference ...

oy . On Mining Big Data - Philip S. Yu - Computer Science
— G 7
Q uery — Ph |I||p S . Yu h |S O R her www.cs.iit.edu/~mbilgic/seminar/philip_yu.html ~
. b S. Yu is currently a Professor in the Department of Computer Science at the ...
His :search interests include big data, data mining, privacy preserving data ...

Philip Yu | Computer Science and Computer Engineering | Uni...
computer-science-and-computer-engineering.uark.edu/yu.php ~

Nov 6, 2015 - Philip Yu distinguiphatetaes ker. ... Dr. Philip S. Yu, University of lllinois,
Chicago Friday ... Dr. Yu receivg from Stanford University.




Representative Words

S|
1 log C) ‘
(1 + logn(S., w))) log (5. 0)

J “her”

Query = “Phillip S. Yu his OR her”




Basic Idea

A Uniform Framework

Search Engine as the Data Source

Smart Query Construction

Basic Classification




Feature Definition

Email Gender
* First name in prefix « How many “his”
* Last name in prefix - How many “her”

Initials in prefix .




"

"
i

Basic Classification

Email Gender
Method Precision | Recall | Fl-score Method | Precision | Recall | Fl-score
CTRF 90.20 83.83 86.90 FGNL 94.66 80.88 87.23
Rule 87.81 89.64 88.72 Rule 92.12 88.32 90.18
SVM 88.26 89.25 88.75 SVM 91.98 90.60 91.29
RF 90.76 90.58 90.56 RF 90.17 89.99 90.08
LR 89.07 91.14 90.11 LR 91.48 91.54 91.51

Uniformly outperform the baselines (CTRF, FGNL)

A% 4%

Tsinghua University
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MagicFG

- Markov Logic Factor Graph

Data Redundancy

Logic Factors

More Accurate Classification

Philip S. Yu - UIC - Computer Science - University of lllinois ...
https://www.cs.uic.edu/PSYu/ ¥ University of lllinois at Chicago ~

May 20, 2009 - Philip S. Yu's main research interests include data mining (especially
.. DF. Yu is a Fellow of the ACM and the IEEE. ... e-mall

Lab - Research - Teaching - Awards

Philip S. Yu - Google Scholar Citations
scholar.google.com/citations?user=DOIL1rOAAAAJ v Google Scholar ~

Professor of Computer Science, University of llli I =cs.uic.edu
Philip S. Yu. Professor of Computer ... Verified ¢mail at cs.uic.edu { Homepage -
Scholar ... CC Aggarwal, JL Wolf, PS Yu, C Procopiuc, ark. M SIGMoD ...

Philip S. Yu - Wikipedia, the free encyclopedia
https://en.wikipedia.org/wiki/Philip_S._Yu v Wikipedia -

Philip S. Yu (born ca 1952) is an American computer scientist and Professor in
Information Technology at the University of lllinois at Chicago, known for his work ...
Missing: emait

dblp: Philip S. Yu

dblp.uni-trier.de > Home » Persons ¥ University of Trier ~
List of computer science publications by Philip S. Yu.
Missing: emait

Jiawei Han

hanj.cs.illinois.edu/ v

E-maIIPh.D. ... Philip S. Yu, Jiawei Han, and Christos
FaloutsGS (eds), RV g: Models, Algorithms, and Applications, Springer, 2010.
You've visited this page 2 times. Last visit: 8/14/15

Philip Yu | Computer Science and Computer Engineering ...
computer-science-and-computer-engineering.uark.edu/yu.php v

Philip Yu distinguished speaker. ... Dr. Philip S. Yu, University of lllinois, Chicago
Friday, November 6, 2015 3:05pm - 3:55pm. JBHT 144. Abstract: Philip Yu.

Philip S. Yu - Journals, Conferences, Proceedings, Open ...
www.scirp.org/journal/DetailedInforOfEditorialBoard.aspx?personiD... ¥

Philip, omputer Science Department. University of lllinoisat Chicago, USA.
Email| psyu@uic.edu. Qualifications. 1978 Ph.D., New York University, USA, ...
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Why logic factors?

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

v Incorporate human knowledge to guide and amend the classification model.

Philip S. Yu - UIC - Computer Science - University of lllinois ...
https:/fwww.cs.uic.edu/PSYu/ ¥ University of lllinois at Chicago
May 20, 2009 - Philip S. Yu's main research io 2 mining (especially ...

.. e-mail: psyu@cs.uic.edu.
-
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Google Scholar ~
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Logic Factors

: Equals(e;, e;) = Equals(y;, y;
+ Complete Consistency quals(ei, e;) = Equals(y;, ;)

Two same vertices must share the same label.

psyu@cs.uic.edu psyu@cs.uic.edu
True True
OR
psyu@cs.uic.edu psyu@cs.uic.edu
False False

A% 4%

Tsinghua University




Logic Factors

SamePrefix(e;, e;) = True(y;) A True(y;)
« Partial Consistency

Two similar vertices probably share the same (preferred) label.

e.g. Two Emails sharing the same prefix are probably both credible
for the target user.

probably
psyu@cs.uic.edu psyu@uic.edu

True True




Logic Factors

IsBlocked(e;) A SameDomain(e;, €;)

» Prior Knowledge => True(y;) A False(y;).
Some prior knowledge can be converted to logic factors.

e.g. Some Email addresses are modified (blocked) for some
reason, whose domains are still visible and credible. Emails with
the same domain with a blocked one are probably valid.

probably
email@cs.uic.edu psyu@uic.edu

Blocked True




Markov Logic Factor Graph

o Attribute factor function

« Logic factor function

* Log-likelihood function

« Target parameter

f(vaeiayi) — Zi eXp{Z ak¢k(yi7 wz)}a
@ k

log P(Y|X,0) = Z Zak¢k Yi, Ti)

Y, €Y k

+ > Zﬁmwm vi,y;) — log Z,

€i~VE;

0* = arg max log P(Y|X,0).

%44
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Markov Logic Factor Graph

« Training: Gradient Ascent

: oL(0
« Gradient: 305/2;) = E[o(y;, ;)] — Ep(ys, z3) [D(ys, T3)].
« Learning: Orew = Oota + 1 - @,

* (Classification:

Y, = arg max P(Y,|X,,0)
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Accuracy Performance

Comparison between MagicFG and state-of-the-art methods

for Email and Gender extraction

Precision Recall Fl1-score
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Accuracy Performance

Logic factors do help!

. 94.5
93 94
92 93.5
93

91
92.5
90 o
89 91.5
88 91
87 90.5
86 90

Precision Recall F1-score Precision Recall Fl-score
B HEBasic ®Basic+CC ¥ Basic+CC+PC EBasic+CC+PC+PK H H Basic ¥ Basic+CC

Email Gender
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Conclusion

* Motivation
- To solve the problem of low recall and error
propagation in traditional two-step methods.

« Basic ldea
- Search engine as the data source.

 MagicFG
- Utilize correlations in redundant data.
- Incorporate human knowledge




Thank you!

Code & Data
http://aminer.org/profiling




