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CROSS-LANGUAGE
ENTITY LINKING
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Suzanne Collins at Time 100 Gala

Born 1962(1]
Connecticut

Occupation Television scriptwrit Jackie Collins (July 200!

Nationality  United States Born Jacqueline Jill Colling

4 October 1937 (age gl 50 300 Ossda 12 cp iy el

P e

Genres Fantasy
London, England, Uk
Science fiction g
Children Occupation Novelist
Young adult -
Suspense e et ) ) United States Senator —
. (m. 1860-1864, divol
Action from Maine
Oscar Lerman
suzannecollinsbooks.cor (m. 1966-1982, his d Incumbent

Children  Tracv Lerman (b. 18 e .
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FEATURES

Ll NAME-MATCHING
[1 ACRONYMS, ALIASES,
STRING SIMILARITY
[1 DOCUMENT FEATURES
[l TF/IDF-WEIGHTED COMPARISONS,
OCCURRENCE OF KB FACTS IN QUERY TEXT
L1 eNTITY TYPE, NAMED ENTITY CO-
OCCURRENCES
L1 TYPE (LE., IS THIS APERSON, ORGANIZATION,
LOCATION?)
[1 PO OTHER ENTITIES CO-OCCUR IN RQUERY
DOCUMENT AND KB RECORD?
[1 ABSENCE (NIL INDICATIONS)
[1 POES ANY CANDIPATE LOOK LIKE A VIABLE
MATCH?

BILLIONS AND
BILLIONS OF
FEATURES




TAC 201 1 MONOLINGUAL

;o 010 B> B>
Ruwn bescription , , B F1
Mtiero | Prectston | Recall
English Entity Linking
hltcoel Exact name match 0.772 0.730 0.750 | 0.740
hltcoe2 | Supervised classification | 0.772 0.724 0.748 | 0.736
hitcoe3 | Aumented KB, ) 5278 | 0681 | 0701 | 0691
Supervised classification
English Entity Linking - No Wiki
hltcoel Exact name match 0.749 0.707 0.720 | 0.714
hltcoe? | Supervised classification | 0.749 0.702 0.717 | 0.710

T(/)C




WE WERE BORED

DANISH (DA)
LET'S BUILD A NEW CROSS-  pUTCH (NL)
LANGUAGE BNTITY LINKING - eraNTSH (FI)

COLLECTION!
FRENCH (FR)
BUT WHAT LANGUAGE?
GERMAN (DE)

TWEN -ONE LANGUAGES
J auAa GREEK (EL)
OVER 55,000 RIAERIES
ITALIAN (IT)

'PMBLICLY AVAILABLE AT
HLTCOE .ORG/DATASETS  MACEDONIAN (MK)
PORTUGUESE (PT)

@ ALBANIAN (SQ)  ROMANIAN (RO)

[]

== ARABIC (AR) SERBIAN (SR)
BULGARIAN (BG)  SPANISH (ES)
CHINESE (zH) SWEDISH (SV)

e CROATIAN (HR) TURKISH (TR)
B CZECH (CS) URDU (UR)




{ ' PERFECT TRANSLITERATION

English vs. Perfect Transliteration

MEAN: 99.2% OF
0.99

MONOUINGUAL
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STATISTICAL
TRANSLITERATION

MEAN: 93% OF
MONOULINGUAL
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HOW MUCH TRAINING
DATA IS REQUIRED?
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AN ASIDE:
OFF-LANGUAGE TRAINING

1.00 T — 100 1.00
0.95 0.95 0.95
0.90 0.90 0.90
0.85 0.85 0.85
0.80 0.80 0.80
0.75 I 0.75 I 0.75
0.70 0.70 0.70
ar/ar ur/far ur/fur  arfur bg/bg mk/bg mk/mk bg/mk ro/ro  tr/ro tritr ro/tr

® THREE LANGUAGE PAIRS USING SAME WRITING SYSTEM
® ARABIC/URDU
® BULGARIAN/MACEDONIAN
® ROMANIAN/TURKISH

® CAN TRAINING ON A DIFFERENT LANGUAGE BE EFFECTIVE?

® LITTLE DEGRADATION OBSERVED; FEATURES APPEAR TO
BE LARGELY LANGUAGE AGNOSTIC







TAC 201 | CROSS-LANGUAGE
ENTITY LINKING

[ THREE MAIN COMPONENTS (OTHER THAN k\ ):

1. NAME MAPPING

2. CONTEXT MAPPING

L) CrROSS-LANGUAGE IR

L) MACHINE TRANSLATION

2. NIL CLUSTERING T C




UNIVERSAL

TRANSLITERATION

IRVINE ET AL. 2010: TREAT
TRANSLULITERATION AS PHRASE-BASED
STATISTICAL MACHINE TRANSLATION

CHARACTERS ARE THE ‘WORDS’ TO BE
TRANSLATED

TRAINING “SENTENCES” ARE NAME PAIRS
EXTRACTED FROM WIKIPEDIA CROSS-
LANGUAGE ARTICLE TITLES

FOR CHINESE/ENGLISH
TRANSULITERATION, WE USE THIS
APPROACH TO MAP FROM PINYIN TO
ENGLISH




CHINESE-ENGLISH
TRANSLITERATION

[ ——
| —_

serino

1 EHTFE/R — | |l | = bristol French corinne
Bristol | F72% Korean .
( ) ' Cech - sak-rimnak
{ German )
(Selma) ‘ f I Russian selino
= e Arabic

Spanish 7 serina
Turkish /

‘ Indian
i i " Swedish .
selinna & X ./smnaya
3 omania
Serbian / srinna
Japanese /
Hungarian srinno
Finnish
English tharina

10,000




CHINESE TRANSLITERATION
RESOURCES

Dictionary Name Source Size

Names Of((t;hueovzggl;j)’s Peoples Xinhua News Agency 676,87 |

Place '\2;”;23 ;‘;gg; World Xinhua News Agency 177,372

Chi“esevff‘og'(ils_lhua'\‘nag”“z%g;)ﬂty Hsts | Lbe (LDC2005T34) 122,344

Chinese English Cr.'oss-LinguaI Chinese Wikipedia 427,678
Name Pairs







TAC 201 | CROSS-LANGUAGE
ENTITY LINKING

[ THREE MAIN COMPONENTS (OTHER THAN k\ ):
1. NAME MAPPING
2. CONTEXT MAPPING

L) CrROSS-LANGUAGE IR

LMACHINE TRANSLATION

2. NIL CLUSTERING T




MACHINE TRANSLATION:
ORIGINAL DOCUMENT

(EXRKENEEFELASMREH LR
2007F10A11Ho09:40

EXELZPSMREMITVAA2BEHAZE, B, ZRRLBZ(ERKE) P EANRITE AR HRBZAEFRET
M—RICEKZE SER—RKEZIR UL E8RINBEEEH=0FF,

S GF LR

XEZERSETE A RfTor>F i HEA(EBRREB)F A KIKMUE, NGl sMEETF. XAER2HK-RIIA
72, AL LRAHB LR Z—,

XRFEREAT S LR G ERER BN A RBHXTEARNNEE DR -IGRREAMEER,

REE(E BERHR) B8, XIER LB LN BEESF R FERWWEEXZEERMENMNKD (NasA) LT
JRFESMNAT R ARRMR DD, FEARZEZAL G ERDERBEESAH KRB R P D RAARXREL,
BEARHTIPE KRG MR H— L ERENN-EE- A, QEFRES K, BEELANESFER T BB,

“RI BB AR R BEM T E BXMWE B EMRXPOERE CITRE—RES.

“FE G MAFHEA EZRSHAEN, EFMRN— R KEKRZE, STl —RAP1=2RAKNE Z K,

20F LR

RS ERZEE R E R =0 FLZIFMH—ERS . “ARETEMR DTN R B - BEFAT(ER AR
MR CAAXEMEFSUERIMRAAD, B SXTEH AL —RCRIEENTAR,

BANASABIR LG RIT HEFR L E T LI SHMRA BREEFER D THEANRR FMANET R AKREERE
HAEMFEEZRS B hiFSAERBL G FEMN K —F
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MT: TRANSLATED DOCUMENT

( star wars ) props space shuttle discovery to heaven

£

light sword ” will together with the aircraft to fly to space , completing a space journey , to commemorate “ lightsaber ”
30th anniversary of the movie series appeared .

“light sword ” to heaven

us E 4 director <<<3 778 + AR >>>3 1977 launched last year 's first  star wars ) film after great success,

and completed five films , sequel .
this group of Z# “ lightsaber ” movie series , has become one of the most successful science fiction movie history .

this will take “” found space “ light sword ” , is the first “ lightsaber ” film when anakin skywalker luke the 58 - I52K
/R use the props .
according to the british { ) post daily reported on the 9th , the scale of laser light “ ¢l ” personally by director

<<<22 |ucas >>>22 left reach the us space agecy nas#( nasa ) $he johnson space center in houston , texas .
prior to fly into space , “ Y24l ” “ houston spacg 8" ®8Mer offers tourists visited ” to the public display .

with <<<1 lucas >>>1 “ sword also ” alone were oed by some actors dressed up as the “ lightsaber ” figures ,
including body tall . wearing her hair the =% ik soldiers “ ZZEF£ 7.

“found ” no. 7 crew members on the 9th in the completion of the kennedy space center in florida last drill before
takeoff .
“light sword ” was found to be encased in “” no. inside the cabin , together with astronauts to space , completing a

W—”———~ T———




MT: RE-CAPITALIZE

 Star Wars ) props space Shuttle Discovery to Heaven

weapons “ light sword ” will together with the aircraft to fly to space , completing a space journey , to commemorate “
lightsaber ” 30th Anniversary of the movie Series appeared .
¢ Ilght sword to Heav 2l

and completed five f|Im sequel
this Group of &% “ Ilghtsaber ” movie Series , has become one of the most successful Science Fiction movie

History . SRR
this will take “” found space “ light sword ", is the first “ lightsaber ” film when Anakin Skywalker Luke thef: e - g

/R use the props .
according to the British () Post Daily reported on the 9th , the scale of Laser light “ 5641 ” personally by Director

ASA )7 he Johnson space Center in Houston , Texas .
snter offers tourists visited ” to the public display .

with <<<1 Lucas >>>1 “ sword also ” along.weks, escorted&actors dressed up as the “ lightsaber ” figures ,
' 3 ®HF

<<<22 Lucas >>>22 left reach the US space agency NASA
prior to fly into space , “ J£&1 ” “ Houston spacg

including body tall . wearing her hair th§

“found ” No. 7 crew members on the 9th in the completion of the Kennedy space Center in Florida last drill before
takeoff .

W—”———~ T———




MT: TRANSLITERATE REMAINING
CHINESE CHARACTERS

( Star Wars ) props space Shuttle Discovery to Heaven

2007 year October 11 , 2007 09:40 4
the United States “” found space Shuttle program launched on th
Skywalker Luke ”

weapons “ light sword ” will together with the aircraft to fly to spa “ SpR y .0 commemorate “
lightsaber ” 30th Anniversary of the movie Series appeared . \ ¢
“light sword to Heaven  esememmns

success , and completed f|ve fllms sequel
this Group of Zhuming “ lightsaber ” movie Series , has become one \ sience Fiction movie
History . ’

this will take “” found space “ light sword ” , is the first “ lightsaber ”
use the props .

according to the British () Post Daily reported on the 9th , the scz

Director <<<22 Lucas >>>22 left reach the US space agency NASAES fuhl Bace Center in Houston
Texas . J
prior to fly into space , “ lightsaber ” “ Houston spac~ T ~ntnr in thn Mamiar affavs dnvdinia
display . W()OKIE SOLDIER CHEWBACCA

with <<<1 Lucas >>>1 “ sword also ” aloNg k@ Scur leu ja i U1 S UIESSEU UP a5 Ui nyiitsavet  nyules ,
including body tall . wearing her hair thgv ; :

” A YA A Akl

“found ” No. 7 crew members on the 9th in the completlon of the Kennedy space Center in Florida last drill before
takeoff .
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TAC 201 | CROSS-LANGUAGE
ENTITY LINKING

[] THREE MAIN COMPONENTS (OTHER THAN k\ ):
1. NAME MAPPING
2. CONTEXT MAPPING
L) CROSS-LANGUAGE IR

L) MACHINE TRANSLATION

=.NIL CLUSTERING T C




NIL CLUSTERING

L] BUILD A CLASSIFIER TO DPETERMINE WHETHER TWO NIL
MENTIONS ARE COREFERENT

[1 USE THE SAME FEATURES AS USED (N ENTITY
LINKING

[1 EACH RESULTING CONNECTED COMPONENT IS
CONSIDERED TO BE A UNIRIUE ENTITY

[ STRAWMAN SYSTEM TO MAKE OUR APPROACH LOOK
GOOD: EXACT STRING MATCH

[ RESULTS:
[l cLAsSsIFIER: 70.5% - DOH!
[l STRAWMAN: 72.5%




TAC 201 | CROSS-LANGUAGE
RESULTS

L] ALL RUNS USED
] cur T @ C

[l MACHINE TRANSLATION
[1 eNgLISH NAMED ENTITY RECOGNITION

, 2010 B> B
Run Descnptww , , B F1L
Mtiero | Preclston | Recall
hltcoel Exact name match 0.800 0.702 0.779 0.738

Supervised classification,

: : . 0.790 0.708 0.703 | 0.705
multiple transliterations

hltcoe2

Exact name match,

. : : 0.790 0.689 0.765 | 0.725
multiple transliterations

hltcoe3




CONCLUSIONS

[ NAME MAPPING IS CRUCIAL FOR CROSS-
LANGUAGE ENTITY LINKING

[1 THE MANY-FEATURED MACHINE LEARNING
APPROACH TO MONOULINGUAL ENTITY
LINKING WORKS WELL FOR TRANSULINGUAL
ENTITY LINKING TOO o mace

\/ e
o GRATUITOUS

[ REVEALING CONCLUSIONS ONE AT ATIME (S
ANNOYING

L1 NIL CLUSTERING BY EXACT NAME MATCHING
WORKS DPISTURBINGLY WELL

SPECIAL THANKS TO:
E CHRIS CALLISON-BURCH 3
1 VLAD EIDELMAN
§ KRISTY HOLLINGSHEAD §
ANN [RVINE ‘
DAWN LAWRIE
SCOTT ROBERTS

BEN SHAYNE i

[ ] XLEL-21 COLLECTION NOW AVAILABLE FROM
HLTCOE.ORG/PATASETS







