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Application: Web Search

Document-based ranking
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All Images Videos Mews Maps Mare » Search tools

About 70,000,000 results (0.41 seconds)

House of Cards (U.S. TV series) - Wikipedia, the free encyclopedia
https-/fen wikipedia.org/wikiiHouse _of Cards (U.5_TV series) =

House of Cards is an American political drama web television series created by Beau Willimon. It is an
adaptation of the BBC's mini-series of the same name ...

Plot - Cast and characters - Production - Release

House of Cards (TV Series 2013-) - IMDb

www.imdb.com/itle/t1856010/ «

Y Rating: 9/10 - 320,150 votes

Drama - A Congressman warks with his egually conniving wife to exact revenge on the people who
betrayed him.

In the news

E ~ 'House Of Cards' Season & Air Date, Spoilers, News &
_ Update: Mahershala Ali Leaves? Will Beau Willimon's

Exit ...

Gamenguide - 2 days ago

Mahershala Ali will not reprise his role as Remy Danton in "House of Cards”

Season 5 and ...
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Entity and relation summarization

o

House of Cards <

American drama series

HOUSEF=

of CARDS
9/M10 84% 8.3M10
IMD B Rotten Tomatoes TV.com

U.S. Rep. Francis Underwood of South Carolina starts out as a ruthless
palitician seeking revenge in this Metflix original production. Promised the
post of Secretary of State in exchange for his support, his efforts help to
ensure the election of Garrett Walker to the presidency. But Walker
changes ... More

etwork: Metflix

Executive producers: David Fincher, Beau Willimaon, Dana Brunetti,
Andrew Davies, Kevin Spacey, Michael Dobbs

Directors: Agnieszka Holland, John David Coles, James Foley, more

Writers: Beau Willimon, Michael Dobbs, Andrew Davies, more

Episodes

13. Chapter 52
Season 4 - Mar 4, 2016
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Online Encyclopedias

o Hudong Baike

TRER
= 14,475 315 articles Hudong.com
= 10,605,432 contribution users

o Baidu Baike o
= 13,318,830 articles Baidh&Sil
m 5,793,900 contribution users

o Wikipedia
m 863,918 articles in Chinese Wiadualls

Espaiiol
The Free Encyclopedia La enciclopedia libre
2434 000+ aricles 385 000+ ariculcs

m 5,138,426 articles in English




Cross-lingual Knowledge Linking

o Link equivalent entities in different languages

WikiPEDIA

The Feve Encyclopedia

Main page
Coments
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Donaw to Wikipedia
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Cross-lingual Knowledge Linking

o Given two Online Encyclopedias, Kand K', a correspondence
between entities e K and e’ €K', denoted as <e,e), signifies
that e and e’ are equivalent.

o Given two wiki knowledge bases, Kand K', and an initial set of
correspondences A ={(e,e"),;}\,, knowledge linking is the process
of finding more correspondences between K and K",

o If Kand K" are in different languages, we call it the problem of
cross-lingual knowledge linking.




Related Works

Sorg and Cimiano Infer new CLs between German Wikipedia and

2008 English Wikipedia
Erdmann et al. Extracted a dictionary from Wikipedia by
2009 analyzing the link structure of Wikipedia.

Address the task of cross-lingual semantic

Hassan et al. 2009
relatedness

Find CLs between English Wikipedia and
Chinese Wikipedia.

Wang et al. 2012




Motivation

Motivation 1. The limited coverage of existing cross-lingual links

m Large number of known CLs are required in existed methods for cross-
lingual knowledge linking for serving as either training data or seed set.

m There are less existing CLs or none at all between different wikis.

Motivation 2. Domain-Specific features are not fully utilized

= The existing methods have been entirely focus on the general framework
for knowledge linking, with less focus on finding CLs in specific domains.

m Semantics carried by the properties in the infoboxes of wiki can be utilized
when we focus on specific domains.
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o If Kand K’ are from a specific domain, we call it the problem of
domain- specmc cross-lingual knowledge linking.

Steve Jobs

title —

————————————— ————— -

| Steven Paul “Steve Jobs (/'djobz/.
'Febxua.ry 24, 1955 = October 5, 2011) was an

American information technology entreprenewr
| and inventor. He was the co—founder,

| chairman, and chief executive officer (CEO)

CE0 and majority shareholder

of Pixar Animation Studios:(3] a member of The

link

Walt Disney Companyls board of directors

I s Ty .
following its acquisition of Pixar. and

| is widely recognized as a pioneer of the Jobs in 2007

microcomputex revolu!ionl of the 1970s and |Born ! | Steven Paul Jobs |

I 1980s, along with Apple co~founder Steve y attr | February 24, 1955 \'(I/“f’l
: : San Franciseo, Californi

! Wozniazk. Shortly after his death, Jobs's I 1 lu‘; s ol

BE R e e I

: . T < w‘ . 9 -
| official biographer, Walter Isaacson A Oetober B, 2011 (sged E6)

| described him as a “creative entreprenewr Palo:Alte. ‘Cdiforaie; V.S
| whose passion for perfection and ferocious

Y 5 3 8 i i A
{( -\[ ——>! drive revolutionized six industries: personal
I

Cause of Pancreatic cancer and
death respiratory arrest

Nationality Anerican

I
|
|
I
|
|
|
|
I
|
i I
| founder, chairman, and CEO of NeXT Inc. Jobs |
|
|
I
|
I
I
I
I
|
computers, animated movies, music, phones, :

Ethnicity German and Syrian

If we focus the problem in a given domain, Infoboxes can also be utilized for
cross-lingual knowledge linking.
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The Proposed Approach

0 General Framework

Attribute Mapping PCG Construction

— Infoboxes Extraction Similarity Propagation

- y N 7
Wikil ‘Gl | K\
= \
KG Construction Graph bas.ed. —» 1
Knowledge Linking - /'
KG2

Wiki2

CLs

m Stepl: Knowledge Graph Construction

« Extract semantic relations in a structured form of subject-predicate-object triples
from infoboxes of the two input wikis to construct two knowledge graphs.

m Step2: Graph-based Knowledge Linking

 Discover CLs between the two constructed graphs based on a variation of the
Similarity Flooding algorithm.




The Proposed Approach

o Knowledge Graph Construction

Input 1: Attribute Mapping of a given domain
AM s s’

Rq

actor; starring; actorlist; starring list T En E R FEE

writer; screenwriter; writtenby; storyby; scenarist G B2 B ——
R3 director; directedBy; directing SR S Sk

[T 1]

works; worklist; acting {E & BRI 5 IRFRAE M FE(ER; ZEER

Input 2: Wiki articles

Steve Jobs

title —>

' Steve Jobs l

— Infoboxes =

| Steven Paul “Ste: is0bz/:
| February 24, 1955 = October 5, 2011) was an

Knowledge Graph

) American information technology entreprenewr

I and inventoxr. He was the co—foundex,

| chairman, and chief executive officer (CEO)

CEO and majority shareholder
of Pixar Animation Studios:() a member of The
s board of directors
following its acquisition of Pixar: and

| founder, chairman, and CEO of NeXT Inc. Jobs

link

of the 1970 and

119805, along with Apple co-founder Steve

[Born |Steven Paul Jobs I

y attr R i 1wss value | .
| |San Franciseo, California, | é I e L kS —
, nner Lin

Died October 6, 2011 (aged 56)
Palo Alto, California V.S

I s ’
Voznisk. Shortly after his death, Jobs’s

Io(ficial biographer, Walter Isaacson,

| described him as a “creative entrepreneur

| vhose passion for pexfection and ferocious

oy ; S
1€XT —— drive revolutionized six industries: personal
1

Cause of  FPancreatic cancer and
death respi
Nationality As.

}
I
I
I
I
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I
I
I
I
I
| is widely recognized as a pioneer of the |
]
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I
I
]
I
]
] ory arrest
computers, animated movies, music, phones, :

tablet computing, and digital publishing,<l2] | |Sthaisity Cemen ead Syiva




The Proposed Approach

o Graph-based Knowledge Linking

= Step 1: Initial Similarity Computation
 Representing an entity as the vector of its text description.
* Incorporating a domain dictionary to provide translations for common

domain terms. (e.g. Actor—J5 ;)

 The initial similarity between two entities is the cosine similarity of their

corresponding vectors.

L =

Baidu
JE3R R

=Rk

Wiki

Hong
kKong

actor

Chow
Yun-faf]

Andy
Lau




The Proposed Approach
o Graph-based Knowledge Linking

m Step 2: Propagation Graph Construction
m Definition: Similarity Propagation Graph
 Given two knowledge graphs G and G', ((e, e'), r, (0, 0')) € SPG(G, G') if
and only if:
(1) (e,r,0) €G (2)(e',r,0") € G' (3)Sim(e,e')>0 (4) Sim(o,0")>0

« The Sim(e, e') indicates the initial similarity between entity e and e’. 6 is a pre-
given threshold.

Leonardo 1 1 4 Leonardo DiCaprio
DiCaprio Bk KT
Ackor or Ackér or T tor ctor or
The Wolf of Wall A shutter Island shutter Island The Wolf of Wall Street The Wolf of Wall Street
Shiottge tsland Street ERzEY ERBIZR ’:> K2R e IR R e
Direstor rks Direstor Weatks Wks
. - Martin Scorsese
Martin Scorsese T W) g Wy o 1 RS
0, 0, SPG(04,0,)

e Tsinghua University



The Proposed Approach
o Graph-based Knowledge Linking

= Step 3: Similarity Flooding
o (e,d) = & (0(e.€) + 0*(e.) + ¢(e.)

Plee)= Y wod) oed)

(o0 yelN{e.e)

2 = max {':Fi+1(f3rﬁj}]
(e e eSPEIGGT)

e p'(e, e'): the similarity gain from neighbors of (o, o).
e IN(e, e'): the set of incoming neighbors of the node (e, e') in SPG.

e w(e, e"): the propagation weight which is simply defined as the inverse of the
number of out-linking relationships for the node (o, o’).

« Z: the normalization factor.
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Experiments and Analysis

o Datasets

= 3 novel datasets extracted from wikis of movie domain
« EWM: English Wikipedia of movie domain, 222,022 articles
« ZWM: Chinese Wikipedia of movie domain, 112,164 articles
« BBM: Baidu Baike of movie domain, 58,638 articles

Edges
Dataset| 7 Nodes < Actor>|<Director> {"‘ﬁritfr} <Works>|<relatedTo >
EWDNM | 220,989 || 185,453 73.705 48,500 373,550 681,208
ZWNM | 57,842 81,717 23,544 11,730 03,257 151,299
BBM | 111,768 || 154,112 18,921 9,603 180,370 363,006

Table 1. Statistics of knowledge graphs for three datasets

m Evaluation benchmarks
« 2.678 CLs between EWM and ZWM.
e 4022 CLs between EWM and BBM.




Experiments and Analysis

o Comparison Methods

= Title Edit Distance (TED)

» This method simply translates the titles of Chinese articles into English by
Google Translation API.

= Initial Similarity (1S)
» This method directly regards the initial similarities as the final result.
= Simple Similarity Propagation (SSP)
 This method conducts the similarity propagation process without the influence

of initial similarity. We initialize all nodes in the SPG with a unified initial
similarity.

= Linkage Factor Graph (LFG)

» The LFG model is a state-of-art method for cross-lingual knowledge linking.
The method first calculates several language-independent features from input
wikis and then proposes a factor graph model to discover cross-lingual links.




Experiments and Analysis

O Results Analysis

Methods
TED Is sSSP LF(& | Proposed
Pl 55.32 68.14 | T7.61 83.73 80.89
Pab 62.91 75.53 | BG.AG | BR.21 03.28
Pl 54.79 61.88 | T0.11 8026 83.51
Pab 61.53 67.03 | 8035 | 82.29 87.33

Tasks Metrics

EWM-BEEM

EWM-ZWM

Table 2. Performance of knowledge linking with different methods (7).

= TED: only the entity titles are used in this method.

= |S: only the article texts of entities are used in this method.

m SSP: only the semantic information contained in the infoboxes are used.
m LFG: using structural features but semantics of infoboxes are not used.

m The Proposed: jointly exploits both the texture features, structural
iInformation and semantic information of wiki articles.
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Thanks!

Liangming Pan
KEG, THU

peterpan10211020@163.com




