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Overview

= |ntroduction to Chinese language
= Processing Chinese text

= Software Solution for Chinese
= Language ldentifier
= Chinese Script Converter
= Chinese Language Analyzer
= Rosette Entity Extractor
= Chinese Name Matching
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Chinese vs. English - Script

= English: Latin-based, alphabets
A.Z

= Chinese: ideographic characters
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Chinese vs. English — Character Set

= English: ASCII, 26 letters

= Chinese: GB18030 in People’s
Republic of China (PRC), Big5 in
Taiwan

= Simplified and Traditional Characters

= Chinese has about 49K characters, 4k
is usually enough for common use
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Chinese vs. English — Word

= English:
Words are separated by spaces

= Chinese:
Wordsarenotseparatedbyspaces
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Introduction to Chinese Language

= Long history, first developed 4500
years ago

= Chinese character is ideographic -
expresses meaning

P EREE
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Introduction to Chinese Language

= Chinese character dictionary — lookup
by pinyin, radical and stroke count

= Radical: /L» Pinyin: Xin

. Word: ;& Pinyin: zhi
= Writing — Each character is generally
written left to right, top to bottom.
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Chinese Homonyms

= Reading — Many words have the
same pronunciation. This is a
problem when transcribing from
sound to text, especially names. For
example: Lin Féng

MEE MR PRI
29 = 2
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Chinese Homonyms

= They all sound the same!

= Problem with large population
(Chinal) e.g. school, military, bank
account and city registry.
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Chinese Language Scripts

= Script: Simplified (f]/4) and
Traditional (ZXHE)

= Traditional: [BX

—

——

= Simplified:
= Simplified Chinese (SC) used in PRC
and Singapore

= Traditional Chinese (TC) used in
Taiwan and Hong Kong
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Chinese Language Scripts

= About 6764 characters are different
between SC & TC

= The rest of the characters are the
same

= Script conversion is required for
information exchange

= Basis Technology RLP Chinese Script
Converter handles script conversion
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Chinese Character Sets - PRC

= Chinese character set standard in
PRC

= GB2312 - Established in 1980
= GBK — Microsoft Windows 95 and up
= GB18030 — Established in 2000
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Chinese Character Sets - Taiwan

= Chinese character set standard in
Taiwan

= Bigh
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Chinese Character Sets — Hong Kong

= Character set standard in Hong Kong
SAR

= HKSCS-2004
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Processing Chinese on the Internet

= Segmentation of Chinese text
without spaces

= Simplified (SC) vs Traditional (TC)

= Handle different Chinese character
sets in China, Taiwan and Hong Kong
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Processing Chinese on the Internet

= Gradual mixing of SC and TC text in
Hong Kong and Guangdong province

= New/trendy words in SMS, blogs and
e-mail. Mixing letters and numbers

» Chinese SMS: TMD, 7456, 4 RGG.

1,886,

BASIS 16
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Rosette’ Linguistics Platform (RLP)
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Language ldentifier

}

Unicode Conversion

}

Base Linguistics

}

Entity Extractor

}

Name Indexer

}

Name Translator

RLI

RCLU

RBL

REX

a0

RNT
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RLI identifies different encodings: GB2312

Language

Detected Language

Chinese, Simplified

Rosette Language Identifier

Language
Script
MIME Type
Encoding
Length

Chinese, Simplified
Han (Simplified variant)
text/plain

GB2312

167

FHEMBHARL 3 A1 3HE (d&EwmE) FEREH
B KEEH ARBITHBREE A ANEESE L
R B, 9E SRR EARFEEE R EATEUT
MARMBESEZE . BREEANEESEE-LRENEH
REWAEEIRLEANRE. PERRABBRKIR, B
BTRE. EFKE. &g, RE#HPHAET Y
FHEHFETLEERF R, BAFEENEIRESHIF
i =



Language Boundary Locator

The New York Philharmonic Orchestra will make a historic trip to
North Korea on February, it has announced. Dominique de
Villepin a été nommé Premier ministre ce mardi en fin de matinée
par Jacques Chirac. The orchestra’ s president and executive
director, Zarin Mehta said it would playv in the capital
Pyvongyvang on February 26. In August, the reclusive communist
country s Ministry of Culture sent an invitation to the
orchestra at Lincoln Center in Manhattan.

BB S B RS NLA LB FEEM, HEHRERNTSIR, EHATRS
RS SREENTSRIERENITICHEIRRE EXN S SRIFIFR A &
NEAEE T ERIBE, &R ARE. EBREILAIHRER: “KIAL
R—EHEESFEHIITEEMEHZE B SA TN, SHER—E. [
BKENT RN AT T+ E BRI FE-

" ancien ministre de 1’ Intérieur, qui n a jamais participé da une
élection, a déjeuné avec les députés UMP et UDF & 1’ invitation
du président de 1 Assemblée nationale, Jean—Louis Debré.

In October, Mehta spent six days in North Korea exploring venues
and other arrangements for a concert in Pyongvang.



Language Boundary Locator

The New York Philharmonic Orchestra will make a historic trip to
North Korea on February, it has announced. Dominique de
Villepin a été nommé Premier ministre ce mardi en fin de matinée
par Jacques Chirac. The orchestra’ s president and executive
director, Zarin Mehta said it would playv in the capital
Pvongvang on February 26. In August, the reclusive communist
country s Ministry of Culture sent an invitation to the
orchestra at Lincoln Center in Manhattan.

HREEANS A R ANILAIBEFEEM, BHEKERNTSR, HijR%
HREESEZEENTSRIEENTRREREZE S SHESMEIFH AR,
SERE T H IS, &R ANE., EBRAILAIERER: “KHHL
R—EHIELESPEHITHENENZESSGAHTIAA, SHEM—EL FH
B E A A KRS T E i

3 . - - b a . . ¥ . . - - . .
L' ancien ministre de 1 Intérieur, qui n a jamais particlpe d une

élection, a déjeuné avec les députés UMP et [ Rosette Language Boundary Locator
i . b/ o . r
du président de 1 Assemblée nationale, Jean-—]| Detectedlanguages (s cheraciers
5 . hi . Simplified
In October, Mehta spent six days in North Kof g o™ ..

and other arrangements for a concert in Pyong Frenc 285
Total 018




Language ldentifier detects Chinese scripts

BIRERER (BC2X8) ' EREEEESI HERAHME  ERINERRAL
AAEMA X EEEZBIB AIEL » BEEFIEARC LITE3LA - ZEEBES25H T+
EMBE A HEZBERREEARTARRE » Sirtae S Eishb @ LIERE
KRR~ SRR VKRIIEE LFE -

HEMEBEE 1 A2 2HE (2 HE EMi) $6 4mEREER=2 2 H
—EUEL R L9 2 4 Eim B RN ER G B AGE K E KR R S =BT
T, sai&ENAERREEEFHIRKTET ST

BASREAARSE S TEMMERETE2ESIN. F6 4 EBEHRARELF.
iEERAEERR e ERRIUFREATFH T, BHKFEHREEZN ET
ERZEEHIFESEARRINTAEZRLFARIRE



Language Identifier detects Chinese scripts

HEERBE (L2 X)) @ EREREEMOHBRATE  ERIKERRA
WA A EZEBIB AL > BEBIFIEABCE LFAZE3LA - ZRESL2H TF
EMEAHEZBRFEEEARTINE - Sortse E=RERERE - LUERE
KR ~ SRIEMEVKBIIEFE FLFE -

FHEMBREE 1 A2 2HE (B HE Tl %6 4 /mEkeEX=2 2H
—EUEL R, P19 2 pkm BRI N LG E AR HIE R R S ER Y
T, smiEEENTERE EEFHRKTIET LS.

BASRAEAAEK e EDSERMEET AN 56 4 mEAREEZRE.
EERIEEFReERRIEZREEAIFET I, BERAKEHNRHEENKET
EREEIFLSEARRILTAEZILFARIIRE.

Rosette Language Boundary Locator
Detected Languages (# characters)
Chinese, Simplified 193

Chinese, Traditional 128
Total 321




Chinese Script Converter

(EEH#) #HoE >

HERESE

H T EREEEAREE AR EELY

EFE - & BESIREEEEREDL - REEHR fﬁﬁTﬁET%E

g o 2/ N R R IERIUE
MEER TREEE

(BEmEHR) e

R BT PEREEE R - M

th

£

B EEEEER EFEEEFE R - TEEE

ANERSFITITRE/NIIERIEL - ZBGEE AR

NS BB AR — SR P EMIERE

i - RITRHERERRZEAZR » (RS TiEE e WESTE - B/ I1VEE5RE
T HEESECRER " 1E%

Ho o

B BEERE, L& EEERIHR



Chinese Script Converter

(ESH®M) HE, TEREEBTIFRRE B MNGE, ~FEELHER
ERE. MNE, BELIREEMERREH, KRERENSKARLTERE

shenis B\ RS, (B RETEEERRREETE B, IEEE
AR TREEE.
(BEER) $E, PRARSFFYF _|0riginal Text|Simplified
EeResTROEER, mERg]L ¢ €
@%,%ﬁ%%%%ﬁﬂﬁ,ﬁﬁﬁigfaf' zﬁ%
T, PEENBRTEDS [HF] | »%ﬁ »Tﬁ
i 5 HiE e
0 , ,
T FlERE TERE
8 £E £ [F
9 FE &
10 %5 2
11 7fiz i




Rosette Base Linguistics Chinese

= Segments Chinese text into words
= Chinese text does not contain spaces

= Words are harder to identify, index
and search

HHHHHHHHHH
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Rosette Base Linguistics Chinese

= Segmentation is the first step for Text
Processing, Machine Translation,
Text-to-Speech and Linguistic

Analysis.

= Segmentation Standard GB13715

5 ] 5 b

EGB13715
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Segments Chinese text into words

= |nput text

Frietdb 5 H 3 0 HEE [ER FHFEIHERE 3

0 EILfF? A %ﬁ%ﬁ%ﬁ%’:?i/ﬁ/\{’ﬁéﬂm

RO [ M = e . SR S e . P Wy
ﬁiﬁ%ﬁ\%%%ﬁﬁﬁﬁtﬁﬂ%m

fﬁ[jl%éiﬁ

Output text

Bt/ dbst/ 5 A/ 3 0 0//E5K/ LR/

JERIE/ 3 0 E/LtFﬁE//\ VN e L

T / B/ a8/ HR
J\—Sﬁﬁﬁﬁfl/ /@2 I/~ / LA =/
'%%é M sa i IH /A0 R [ 0/ B BRE/ R VT

BASIS 27
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Word Breaking for Better Search

= Searching for Z#/E (Student)

= Result: dLH KAV & (Peking University
Department of Biology)

= Why are we getting this result?
= Bigram tokenization:

= JEBR/ R/ KR/ A/ /A&

= False Positive
= RBL-Chinese Tokenization:

= b RZF/ AN A&

= RBL-Chinese Decompounding:

b KZE = JbE/KRE
(Beijing/University)

HHHHHHHHHH
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Rosette Base Linguistics Chinese
%7 2523 8 15 F 38 G2 3Kk

Bl AR 22, L7207 5 e WA X Al 72 et B
B, fi1Z8NERL, SHEEHRY. T, FI2HHEEEES
&M, BERANERE. B, XHERERZHE AN ER 8
k. ZHER ASEERRE IR, LhRELLIREEER, 2FE
BB 10 2 K A

E% ;EE E[Efﬂ] i % - ’HE% E[ ﬁ E{]ﬁ}% éﬂ Egjﬁ.:i‘f%i{% Rosette Base Linguistics

Part of Speech

LR R R E 2o B AR KRR, EZ o e

\ . . . N D adverb

ﬁ}%ﬁ éﬂjﬁ %;H] ﬁﬁ‘%{?& {ﬂﬁﬁ ﬁ]ﬁ HTJ‘ ‘,Z"‘ ?fﬁ %"E:R Eq Xﬂtl EOS sentence final punctuation
] conjunction
MC common noun
NP proper noun
MR pronoun
NT temporal noun
PL particle
FR preposition
PUNCT non-sentence-final punctuation
v verb
W derivational suffix
- direction word




Rosette Entity Extractor (REX)

= What is an entity? Person,
Organization, Location, Date, Time,
Religion and Title, etc.

= Name, e.g. ﬁﬂ%%/%, 5’@' e

| SN
»

= Location, e.g. thj'?i, J:;""\;, %% 1
1 R

BASIS 30
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Rosette Entity Extractor (REX)

—
|—a

= Organization: 1}%@}*’\, BeE B
« Temporal — Date: 201076 /8

~

= REX uses statistical modeling to learn
patterns from large Chinese corpora

= Language model is built into REX, will
recognize new entities in text

BASIS 31
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RLP Entity Extraction
357 M £ 2 3 A 15 HIRGE (23 7KK F)

EliE AEEFH 2. PHEAERE TSR F RS SRt BBk
F. S SNERY, BEHFENOL. T, B Ak EES
E 4t EiEAEBE, BEE, SHERERS M FIEE RS
Pk, ZHEEASEERRE TS, B RIERHHREEE, 2FR
BB AT B R T B A
FEDRPEEAE, 165 ERNF LM AT | T BUARIEEN.

LRI R R Ea ko BERA&E KRR R, ExEgHERAEE,
R = Hok RAHF R B G B L F BRI R 2
Rosette Entity Extractor

RELIGION 3
TEMPORAL:DATE 1
TITLE 2




Chinese Names

= What is a Chinese Name

= Surname, then given name

« YV is Huang Man Chi (35 surname,
W given name)

= [n PRC standard: Huang Manchi (note
given name is one Latin word)

= |[n English given name, surname order:
Manchi Huang

HHHHHHHHHH
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Challenges in Chinese Name Matching

= Name may have different Latin
transliteration depends on locale.

. ;%f — Huang (PRC, Taiwan), Wong (Hong
Kong)

. gﬁ — Chen (PRC, Taiwan), Chan (Hong

(\Ona\ Tan (Sincannre)
6’, 1 CAlL 1 \JlllBUPU|\—’

m /% — Zhou, Chow, Chau, Chou
. ?n',% — Zhang, Chang, Cheung, Teo, Teoh

BASIS 34
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Chinese Name — Variations

= Chinese can have western names, for example,

the first lady of Taiwan: /& =75 Christine Chow

Mei-ching.
= Traditionally, Chinese women retain their
maiden name as surname after marriage

= However, some add the husband’s surname to
their maiden name: Christine Chow Ma, whose
husband is President Ma Ying-jeou of Taiwan.

= |n Hong Kong, e.g. 7@%%@2%, Fan Hsu Lai-tai,
President of the Legislative Council of Hong
Kong, 1998-2008. Her maiden name is ﬁ%WZ’E

HHHHHHHHHH
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Multilingual Chinese Name Matching

= Possible matches of il in Latin
script
= Huang Man Chi
= Wong Mun Chi
= Wang Man Chi
= Wong Moon Chi
= Wong Mun Chee

HHHHHHHHHH
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Multilingual Chinese Name Matching

= Rosette Name Translator (RNT) and
Name Indexer (RNI) allow cross-script
name translation and matching.

BASIS 37
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Rosette Product in Action

Basic Search Rosette Linguistics Platform Rosette Name Indexer

INFORMATION NAVICATOR

J\ﬂlh Odyssey

Basic fokenizers (stemming)

‘ Search

Relationship Map | Administration | File Viewer

Language Statistics Person Statistics
Z2E
B SIMPLIFIED _CHINESE EE®
ENGLISH k=
GERMAN a=
0 1TALIAN ELE
RUSSIAN HeE

TRADITIONAL_CHINESE
.JADANESE B fﬂﬁ
MACEDONIAN AL
ROMANIAN FE
SPAMNISH it
] 1 2 3 4 5 [ T ] 5 10 11 12 13 14 15 16 17

Organization Statistics Biock Location Statistics
Fdk £E
2eE =E
£z +E
#EEH B
+2 e
HEHEE EE
& REH HE
BE &
= FERE
EETE BiE

01 2 3 4 &5 8 7 & & 10 11 12 13 14 15 18 117 18 19 20 21 o 10 20 30 40 50 &0 T0 a0 S0 100 110 120 130 140 150

m

q




Chinese Script Converter for cross-

L S— .

-~

Basic Search Rosette Name Indexer

Rosette Linguistics Platform [ language identification, steming and B A S I S

lemmatization ) TECHNOLOGY

L EEE | (Scarch|—|

Q\ Odyssey

7 INFORMATION NAVIGATOR

Search for [ Eﬁi%% ]

Filter Results By Results 1 — 10 of 87 [ & Page: 10f9 B W
Language | AGE. .
SINPLIFIED_CHINESE a1 QA - - . " gy e o A i s .
il oo RAGE. 3UAGE, PEERMRENLA, GEERA. BREIRTRSMNERSEEL. RITERDBGYE, FEAE
SR || EREAAIRIGEFSRES, RRSEAZBERIIAR. JiELT
Person
" 3| Ee=
e oo | PR WG ATO0E, SEOFRETEREEHNDEAN, MISHRE. FERNNeRLE s, W
mh oo R R—G) Mk RERRAR—TEIE. SRERRE
W E 17« T
Focation o| 1989EREEWLEE
E R Too| ARERESWUROMEOSE. EABERRHEARTS. BRE CHBEEEARETNE. T, HHhE> —he
— D oo| 5. RENGEERERERESRONRENG ShREET R BEE/IE AT
e 3 Q
£EH i3 Q
o 20064 EH & R FIE.
Crm | POCEEEARE. REIE, 20EREETHE. DR, BAH SRR EINS HRR LA
s TN oooeth EBARIE EE.
i 18«
! 17 Q
mEGBREEE 15 Q _ o .
h E T RF 5 Q EfERILTZERESFEI2NRES.

EfrEitllnER=F20es. EFEMLREREH1200822T2008F Ao ZRATHELREIT. TRACGHRES
FARIRET. WRFLETRAH RERE. EfRE#LRE




Rosette Name Indexer search: Hu

Odyssey

INFORMATION NAVIGATOR

£\
X))

Home

Bazic Search Fozette Linguistics Platform

Rozette Wame Indexer [ cross—language fuzzy name search )

|Hu Jintao

Search for [ Hu Jintao ]

Filter Resultz By

Language
SINFLIFIED_CHINESE
ENGLISH
TRADITIONAL_CHINESE
GERMLN

Person
ER # 5
TER
MEE
EEX
R

Location
HE
i A RENE
=
£E
hEA R

Organization
hEH =R
o
& A
miEGR
MERRESE

Results 1 — 10 of 114

e &«

Page:

| Gl TECHNMN

1 of 12

» ¥

108 QA

a7
23
22
20

80
52
46
43
39

P L L

PRPLLL PLrLPLLL

PLLrPLLL

Chinese President inspects reconstruction in guake—hit Shaanxi Chinese President Hu J ...

m

Chinese President ilnspects reconstructlion in gquake-hit Shaanxi Chinese President Hu Jintao

Chinese president wraps up Central Asia trip Chinese President Hu Jintao wrapped up h ...

Chinese president wraps up Central Asia trip Chinese Fresident Hu Jintae wrapped up his tour of two

Hu attends inauguration of China—Central Asia gas pipeline Chinese President Hu Jinta ..
Hu attends inauguration of China-Central &sia gas pipeline Chinese President Hu Jintaoe and his

H[AKE.
TFGE. ARFE, PEZFERFIEA, REERA-
XA R 1900 RF S, EWMHFFFHRFNIRF.

BEITIETHSANERSRIEL. FLTERDEDS,
NAGESF

AE—.
FE—H. mE—f. 2WT2005F, aEMNFREEERERTNPEAM.
Y (ME—f) MEK, WERFRE—HECE. FXLREH

b W i 31 D R I e Tl =P

1980 B R,
ARERESI RN EENES. RABHOR AT, BN CHREN KA DDA T, FH> B
WE . REMETEE aEReER AmFET DS hLeETHE. BE - ENFTMERE ¥




Questions and Answers

Thank you for coming to learn about
our technology and products.

Questions?

More information:
http://www.basistech.com
productinguiries@basistech.com

HHHHHHHHHH
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