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Overview

e recognition and translation of named entities is major issue
» state-of-the-are technology inadequate for entity translation
* high accuracy NET/NER requires large scale lexica

» large scale resources expensive to build and maintain

» robust MT systems need need large-scale computational lexica
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Very Large Scale Lexical Resources
(VLSLR)

e millions of CJK named entities

» multilingual database of Japanese POIs and place names

» comprehensive multilingual database of Chinese personal names

e CJK and Arabic lexical databases

|



High Failure Rates for Japanese POIs

» Even state-of-the-art NMT and NER systems often fail to recognize and
accurately process entities

* Spot tests conducted on Japanese POIs using major MT translation services
o failure rates are 55% for Google, 62% for Bing, and 48% for Baidu

Correct translation
Japanese Google NMT Bing Translator Baidu Translate by CJKI

Midair line of the The middle line Umi-no-Nakamichi
YD HE The sea line
sea of the sea Line
=A% Triangle Triangular line Misumi Misumi Line
. . Kozu Island God Tsushi Kozu Island
L .ozu slan f) sushima (.)zu slan Kozushima Airport
airport Airport Airport
LA E Confucius Park Confucius Park Confucius Park Koshi Park
%H&Z gid Takeshi Fishland  Fish Land Tedori fish Landes Tedori-fishland
A=A
L~ /1> — Palermark Shinto Palais Marche Palais du Marche .
- , : , Pare Marché Jingu
R shrine Jingu Shrine




Comprehensive Database of Japanese
POIs and Place Names

 CJK, European, and other Asian languages like

Thai, Vietnamese, and Indonesian

e approximately 3.1 million entries spread over 14

languages

e numerous POI types, including schools, highways,

train stations and commercial facilities




Comprehensive Database of Japanese
POIs and Place Names

H FhEE3E0 (CJKEA)

Japanese Chinese (SC) Chinese (TC) Korean English Arabic
. . _ e ot Narita TRRTIRT
RCHERZe REERRYL IR LIEESR . 3)0
e % i — International o
) S Airport &”3
Mz W WEESH USFE® Naha Airport Lot U
HRUER IRk NPT 3 Tokyo Station 5Sgb dhasa
. . KYOtO dbadlowe &_.u.in X
HESIF T AT i ﬁﬂ figd wEEHA Prefectural
Office sbsS
K N AT QAFHA| Osaka City Slusl doue
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Comprehensive Database of Japanese
POIs and Place Names

Japanese

%Eﬂ[‘%‘%éﬂ

[ I8T RN

FUR

FAEDIT

N

Indonesian

Bandar Udara
Internasional
Narita

Bandar Udara
Naha

Stasiun Tokyo

Kantor
Pemerintahan
Kyoto

Kota Osaka

Vietnamese

San bay quoc
té Narita

San bay Naha

Ga Tokyo

Toa nha chinh
quyén tinh

7T

Kyoto

Thanh phé

O

saka

B4 (Asian)

Thai

MIaNAAENU
YU AULS
MY

MIANAAELNU
LAY
gaH1eLAen

A31A5UAS
LAL16

a1tnalaain
AN

Russian

MexayHapon
HbIN
aapornopTt
Haputa

aaponopTt
Haxa

cTaHums
Tokno

agMUHUCTPa
LS

npegeKkTypsbl
Knoto

ropog Ocaka



Comprehensive Database of Japanese
POIs and Place Names
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Japanese

%EE%%

i

HR# 22 1

FRUR

FADIT

N

German

Internationale
r Flughafen
Narita

Flughafen
Naha

Bahnhof
Tokio

Prafekturverw
altung Kyoto

Stadt Osaka

Portuguese

Aeroporto
Internacional
de Narita

Aeroporto de
Naha

Estacdo de
Toquio

Sede do
Governo de

Quioto

Cidade de
Osaka

Spanish

Aeropuerto
Internacional
de Narita

Aeropuerto de
Naha

Estacién de
Tokio

Oficina
Prefectural de
Kyoto

Ciudad de
Osaka

(European)

French

Aéroport
international
de Narita

Aéroport de
Naha

Gare de Tokyo

Préfecture de
Kyoto

Ville d'Osaka

Italian

Aeroporto
Internazionale
di Narita

Aeroporto di
Naha

Stazione di
Tokyo

Sede del
Governo
prefettizio di
Kyoto

Citta di Osaka
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Very-Large Scale CJK and Arabic
Lexical Databases

» monolingual word databases for both Simplified and
Traditional Chinese, Japanese, Korean

o separate word databases for canonical and full-form
Arabic

» covers general vocabulary, proper nouns and technical
terms

» databases cover in total roughly 27,500,000 entries




Very-Large Scale CJK and Arabic
Lexical Databases

Language General Proper nouns Technical Total
vocabulary terms

Arabic 113,973 95,184 0 209,157
Arabic (full form) 14,452,336 95,184 0 14,547,520
Japanese 459,980 1,017,221 1,169,652 2,646,853
Korean 83,835 42,280 914,772 1,040,887
Simplified Chinese 1,395,979 1,730,881 2,153,157 5,280,017
Traditional Chinese 1,731,030 48,527 2,153,157 3,932,714
Total 18,237,133 3,029,277 6,390,738 27,657,148




Arabic Lexical Database —

Canonical Forms

- Unvocalized @ Vocalized @ Phonemic
e
I Arabic Arabic Transcrlptlon

G \Y b8 gahhat
G \Y% ks hhd  qattat
G N Ju-1: ).ag qafr
G N Jod Ja3 qaml
G N dov ,8 4oy 23 qartha
G \ L3 J3 qgayyal
G N TR ¥ qira
G N 2948 988 qustr
G N de 3 c"fcje qurea
G N dbd, 4Ly, radhila
— - e —




Arabic Lexical Databases -

Full Forms

o i R
Arabic Arabic Transcrlptlon

G \Y% "aktuba

G \% u:S ] u:S I “aktub

G vV ST C&T aktubu

G % S cH1 ktaba

G % S R

G V ey CR) lktabu

G \Y Ls| &1 uktuba

G \Y S| CHT lktub

G \Y OS] 5381 *uktbna

G \% oS 1931 uktubu

= - e —




Japanese Lexical Database




Korean Lexical Database




Simplified Chinese Lexical Database

KA, HIAE
R

RICTE
RO R 5
R EE

Q O O 0O 6 60 6 @ 6 O
Zz C Z Z W C Z Z Z

tian1-di4

tian1-dao4

tian1-nan2-xing1

tian1-nian2

tian1-cheng4

tian1-bu4-gai4-di4-bu4-zai4

tian1-wen2

tian1-wen2-guan3
tian1-wen2-zhao4-xiang4-wang4-yuan3-jing4

tian1-wen2-wu4-li3-xue2




Traditional Chinese Lexical Database
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TQIFHF
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Q O O 0O 60 60 6 @ 6 O
Z Z Z zZ < zZ Z Z Z

biao1-bing1

biao1-ben3-guan3

biao1-ben3-shang1

biao1-ming2
biao1-mu4
biao1-hui4
biao1-jia4-ka3

biao1-shou4-zhi4

biao1-shou4-wu4

biao1-zhi4




Okurigana Variants

BxET  pxbLbT  BEET
BxEDT ExbbbT BEET
HgT nEHLDT  EEXET

Loy hExbbbi  BEXET




Variants of toriatsukai

B0 "standard" form

B okurigana variant

EPETN All kanji

E D replace kanji with hiragana
Y &Ho0 replace kanji with hiragana
& HOM All hiragana




Strategies for Japanese-English POI
Conversion

Example: | B R=T/L T 45

BRRL~v BRI )
1 &Rl Tokyo Chuo Gorufujo TEETILE R e ASAHIVUENTIT B BLE AT RE,
- : H AR I RERE SR D DI IELN AL 2G4
5T Tokyo Chuo Golt-jo TR B 3 g ) BB b

_ =)L 745 ="Golf Course” , Jpt ="Hospital” | 7 73—k
3 BEER Tokyo Chuo Golf Course ~ ="Department Store” DI KENRIREEAED TH
X, ENUSNDE 3 EHIRT D,

4 Ei Tokyo Central Golf Course [E4 4 LA DE 3 &4 TRERT 5,

07 A PSRBT, [ DERRETET .
The Central Golf Club, = sy cn et 7 50> Cheb BEL LA, (PR

5 HER
Tokyo DRE - RRE D E T,




Strategies for Japanese-Chinese POI

Conversion

2N a

Example: | FoRE R

English

Makubhari kokusai tenji
jo

Makuhari Internationa

|
Exhibition Area

Makuhari Kokusai
Exhibition Area

International Exhibitio
n
Halls, Makuhari Messe

Simplified
Chinese

S LINES| NS

e ik 1] o i il
TH

e i 1] o e A
l&\

Traditional
Chinese

ﬁ%@@@ﬁ%

IR

%ﬁ@@@ﬁw

Comments

A ARZEFR 02 SCFExT
L~ LA i

H A GE DA D E Y
([ZFKFL

44 S5 DIE A 4 LA
b A TESR

B B 5
FER, SN

HiRk

fiEx B AR AU E
D=2 TR




Cross-Script Variants

Type

Kanji vs. Hiragana

Kanji vs. Katakana

Kanji vs. hiragana vs. katakana

Katakana vs. hybrid

Kanji vs. katakana vs. hybrid

Kanji vs. hybrid

Hiragana vs. katakana

K BBEW
WiE A4v
7 N =

g4 vy Yy
\\/

g v KT
22 T0E

OOy B ED




The Three Conversion Levels

Level 1

Level 2

Level 3

Code
Orthographic

Lexemic

Character-to-character,
code-based substitution

Word-to-word, character-
based conversion

Word-to-word, lexicon-
based conversion



Code Conversion

FIf]

one-to-one
R one-to-one
K S 5 one-to-many
i TFP} ] one-to-many
T B iz = i< one-to-many




Orthographic Conversion

telephone  FE 1% P unambiguous
we AT V1M unambiguous
start-off & HIEE H'S? &ws? Wil one-to-many
dry . G T 18§ one-to-many
|
. . depends on
AT iz e P
context




Lexemic Conversion

Tai H K

Software Bt L P LI (7 B F

File A 13 i Y

Program &% A A= A

Taxi HAHARE  FHAEE pud LS
. OsamaBin =4 R R PRI et R

Laden AP E AT e T

Kennedy H/eid BTl A JF’TFJiE[
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Database of 100 Million Chinese
Personal Names

Surname Surname Given Name Given Name
Category Variants W2 e
K
N&Z

Simplified
Chinese

Traditional
Chinese

Simplified Chinese
Toned Pinyin
Numbered Pinyin
Wade-Giles

Yale System
Tongyong

Traditional Chinese

Zhuyin

ai
ai4
ai
ai

ai

shan
shan4
shan
shan

shan

H

P

y&jing aibo
ye4-jingl ai4-bo2
yehching aipo
yejing aibwo
yejing aibo
AT mae




Database of 100 Million Chinese
Personal Names

Ll Fid
NAZ Z 18

Simplified
Chinese
LAU1 ngaai6  daanl yip6-gingl  ngoi3-bok3
LAU2 ngaai daan yipging ngoibok
Cantonese YALEI] ngaai6  daanl yip6-gingl  ngoi3-bok3
YALE2 ngaai daan yipging ngoibok
JYUTPINGI ngaai6  daanl  jip6-gingl = ngoi3-bok3
JYUTPING2 ngaai daan jipging ngoibok
Hokkien gai sean yapkeng ai po
Hakka ngioi shan ngiapgin oibok




Database of 100 Million Chinese Personal Names

&z 5% 18
=g

Japanese
Japanese Hiragana HLY A LT HLMFL

Katakana 74 o FaogA TAING
Korean Hanja ¥ L E 18
Hanja reading 0} 0| A of & oto|2
Korean Hangul Of = U3 OH=t

| %orean MOE ai san yejing aibo
NRS ai san yejing aibo
KLS ai san yejing aibo
ISO DPRK ai san yecing aipo
ISO ROK ai san yejing aibo

" Other Vietnamese ngdi/ nghé don/dan Nghiép Kinh 4i bac

languages  English ai shan yejing aibo



Thank You
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