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Abstract

By effectively monitoring global diseases, one could take necessary precautions
against infectious diseases according to their trends. How to help decision makers
rapidly and precisely respond to the outbreaks of epidemics is, therefore, an important

issue today.

The Centers of Disease Control (CDC) has developed a so-called “Web-based
News Geographic Information System,” which collects the epidemic-related news
articles that contain a set of given keywords about some diseases. As keyword
matching may bring unavoidable false alarms in document classification, many
advanced techniques, such as automatic classification of news articles in Chinese and
English, identification of locations that the diseases occur in, detection of duplicated
news articles, and estimation of the importance of a epidemic-related article, are
required to improve the performance of the CDC’s system and speed up the

procedure.

We expect such advanced technologies can be well applied to the application of
“Automatic Disease Classification and Surveillance over Chinese and English News
Articles” in a large scale, which is the goal of this project. In this project, we need to
construct the ontology of disease and geographic information in Chinese and English,
and apply the Chinese word segmentation technique to extract the terms about
diseases and geographic information. Based on the ontology, both of the Chinese and
English news articles can be classified, respectively. The geographic ontology is used
to extract locations where the diseases occur. Finally, we automatically cluster

duplicated news articles, judge their importance and rank them accordingly.

We plan to develop an ‘“Automatic Disease Classification and Surveillance
System over Chinese and English News Articles”. Using a Web-based interface, users
can select several diseases they want to monitor from one or more news sources. In
order to tune our system’s performance, we focus mainly on some specific diseases
and news sources. Our system can automatically identify the disease-related news
articles and locations the diseases possibly occur in, and mark them on a map with

different colors according to difference levels of importance.

Keywords: epidemic-related news classification, geographic information system,

ontology construction


http://tw.dictionary.yahoo.com/search?ei=UTF-8&p=precaution+
http://tw.dictionary.yahoo.com/search?ei=UTF-8&p=precaution+
http://tw.dictionary.yahoo.com/search?ei=UTF-8&p=precaution+
http://tw.dictionary.yahoo.com/search?ei=UTF-8&p=precaution+

E2

(FrRABEZFRFERR Y P D)

T R T R ARE s

F 2R E iR 230 g s B
4 fren B - B E & ] -

* Y
VD FED Peif hE L yf ﬁf] %

ApEFIRC p ARE - TREAEEEFR LI L R B A AT

Bt e o AT R T30k o & FATE G AT P BRFAE 0 2 F R E R
PR EIMERBOBLFAG P BEERTRE R LHAFIPMATE £ L

r::’_’_"lj,/}ékl/&’;‘l)g‘lo

é%”}r$vé%$ TFEM s i 4 R el pdit A B
BERRB A RRA TR AP R g BT R R B A
;E%{J Y B - Mo B2 Mpfp b a iz E%{'ﬂ o % iF Web
’%?ﬂm%ﬁgﬂ’—i%@f@ﬁ fﬁﬁﬂ?éﬁém%%%%’}
iR IR AR T ORI B AR M T ERTRE P BB N BT o 4
¥ ’P%"J‘%iﬁ#i'fuiffﬁm%‘rﬁ LR A Google Map
(http://maps.google.com) » et Fi 3+ BIHFom 7 b0 F VoA H 4 P AR XA R
HET Y BH A FE BARRE o 5 B K AR 0 A kA WA
B R AT KRR (7 E R

o3

> &
W

o N =)

|

25
~U

S P enpop Ty kA & R A A q*-lffﬂ’*m iodko 1T # k‘&if:?*
AP FeeH o \L‘*/ﬁi&—fﬁ PR L BLs wﬁmﬂi& RGR A R Ak S

Tl RA o FREFUEIF LS ABONL ) S RAEEE ;;4;;:@_, EY
Bl L@ P Rk AP RURRPEPHPEL LT > 2L Bz it
oA RTRAFP R L T4 Tt B bk LR 5% 1 4R (push) e 58
W E R HABEFERF L A BRSOARE SN F- B FNR
Mo AR EFFRSUET R ORTRAR BT L ERE BB F R D
Bopi e o TERE MR EE | SAR)BEHTE - b SRR
Ao (TR o Mg e WA BRI AT BRI IR RF I AL
< enig d oo Fpt > T2 pFag }F‘a)fpfﬁé ME B LT IR }_ﬁi-}i«ﬁfa T

:VL;—Z‘ *&r:mﬂb 4 —7\— °



worldjoumnal.com
L E Cﬁ,,,, 85} Wi Ontario iR WG

sTnarze Dell %5 BHK $4999 #5534166910 new

I

Wby diewREH Boiles WAEH  YRNE

i EE! .!ﬁareFarm
fikd AW+ BIAEE T 8630 7
st oy e o T

ﬁfj BE JBR am 9w o HE o BE
r1ICWI PR N I T
S
M EREREN A EAARE - 623 ! W EXEaLSHRER - ’ﬁ&gﬂ

EAPIFRESHBRR

2008-10-07 15:11:00

it SEHEMNARESR  —BEiEREELR EERNEL  EEERE  RREETAEN00
1074 B SRt R BT RR R A !&"a}“{“ﬂ‘!t‘T EREM- s
FERESFOTRENEEY D BT %
mi!‘!sﬂ'ﬁ;ﬁlﬂ-ﬁm HEERTE 7
ERLE BN T A TN B A L R
ok b

TR p—— - | B e e el e

LR BESRREICEREN EHEL - S - mE - HLR LR DL E B R TR T B AR « B
A EAEES-HNA A RAENY ERHkETRE ‘W
w CErES

FIIASE—RERATSR - FEBERE SRS RETRANBIER - MFRIEREEE
B - e PR -

BRNE  SEMGERTOEN—EER "Everrbody's

Bl FEA 25 h3 MATR T BT

A EERE LS FARM AL - B oRhfRA 2 LY o (pull)
AL L o MR R R (World Wide Web)egh 7 > B & J & 34 5 i 4p B
WA R AATE R o X P Y (3T KB F b S AL B Rt ek

)J

vk - h ol e ERERN ZREER ABATE LR S 6]
ZRGAES R A 2R R PR 2008 100 5 pAREF B - R
e % # (http://www. worldjournal.com/wj-la-news.php?nt_seq id=1783945) » # it
FHVAERFESHEE BAF 0 B- C RIS BB TRk TR 0
2008 & 10 * 7 pAFFae N A FHE L EHE G B LR
(http://news.sina.com.hk/cgi-bin/nw/show.cgi/32/1/1/896858/1. html ) § ¥ F7# i@ ¥
FRAOPFFETEF 2 PR LY BT T RATHR DT Gl e M AR
ML R AT RER- B Rt ApRR o { LR PE S BEAR
PERAPT LN TSR TR S p BN E A RAAM L E R
P 4 @yE | chp e B s Google News (http:/news.google.com.tw) e B 37 B 350
BATHE KR 4oB 2 977 0 ZRIAF N T @R, 438 350 BATR RiRag % o
Google News ¢ #-1p [ 2 38 chop :}Iiaﬁ“.‘rfﬁ LA - ﬂ}ii,.“:_fl v Hor u2F g oH F’ 1l pull
7 NTRERATE O E G S FRMETOIREGE ek g pHET IR
frig * > ¥ fr Google News 5 1177 4 B * 4] » @2 ﬁ B 2R pIEE
(1) Google News 4 * [ M4tF | ﬁza G R RS REE SN § M
FERTR o F- APMATE A NMEGHMET  RIEZAEDN c B 1 LR
TR BT ) 2 37F 5 b z%rrg IR T mA o REE TS
&, s MEEF A RIAF DA ﬁfﬁﬁ”ﬂf? eyl L FF M R
EEED U AT S A M AT
(2) Google News 5% &+ ZATH L4g#H e > Ra it H a3 > ApwE2
i REALSGRREFTALZER > FRAGTRN FETABFE L D
A R & R G S a O L



3
(4) & % Fapi%}* BEZ 3T > 23k R
P RET 75’“?3{%1 P AR M AT

EE‘T_

G OLJ e =3 gggﬁuﬁ
News' ‘ft‘

Ve A5 ANENRERT TS
prge ] ERARERF i
Bif— L W i e -1
Bifi—% S ReEE 00 IDHOH
BE—l FTHIEEETNREIENSLTAA - BPREE  SERATRTNRNE  BE
Ax—EH FHERCEAR LR - FERMOBRI—NAIEIE - WEHRIETREN - REEE -

FEEE - NARMERE - BETE - BOREE - —RESEHTHTER  ERENTHE
[ B

HEIES R SRR IR SR
%&;\igﬁ P 22 AIAHRESR -

FLEAAS

G 20 ETH

[hil) HEEFEE - SHELEATS \ BHA RS T SIENE - 1S

MEAEEATATE - SRUERNNFLYREEE (WEC) SEERETEEEIRIY

FEESTRE— (- DEHEARTA AR A - BRI R

AT ..

SN =

- 20005 DEEH

L SEAEHSIEERRE RNE | FIBEEIEE | SE AR R EE

zaﬁaﬁﬁ)\ﬁw i‘mﬂiﬁﬁsfﬁt e i

TAE - $EFHk R = i ] Bl EASEEEETRELS -

L P s P
B 2: 2 id ﬂfbflis | %39 Google News ek % o
=2 2 4% (SR N\ Y
PG A B 2B KR PE L BEEE e E Kk &~ % 5 HealthMap

(http://www. healthmap.org) % BioCaster (http://biocaster.nii.ac.jp) > %« 4 4T o

HealthMap(Brownstein et al.,2008; Freifeld et al., 2007)&_d % K& L 3
(Boston) 52 3 %5 l‘?o " E vk i, (Harvard) # Flaam g FHRFH = > & ERCHEd
R R BATE > NEHT LR OB L B PRES o B 3 T
HealthMap e % ﬁi’-ﬂE 1‘% AR CREN A g; P }}iawfrﬁ » ProMED-mail (£ % & 5
4 %) (http:/www.promedmail. org) ~ £ 7 2 e & (http:/www.who.int)
EuroSurveillance (% 7 Jh 431 ? ) (http://www.eurosurveillance.org) ~ Wildlife
Disease Information Node (http/wildlifedisease. nbii.gov) - Google News - %
Moreover (http:// moreover.com) > & & 37 & W] ¢ 7 & %a(title)  URL (kR4 ht) ~

st

f§ ‘&4 i (description > i F F ATH chwm S D)= B oS )Zi 7® * < (info. text) » #7

Emwp‘u:g{,l'z&fé;f;\i,gﬁ,j‘ssbﬁ;};%fg SEILT F o A ESIE
(Classification Engine) f # 45 M1 A7 p £ 2 3 2 e % 2 A T LAL W ¥

HealthMap # # st 5 g e q_ﬂ—\ﬁ-f?iﬁﬁ"% PR EESIEF R - ¢ T 2R
AR CAEOTAE(R B e ek 2300 B R LFEE 1100 BA R AAD) 0 LKA
—ATEPNT MR R L2 AR LR EHFE-IABT R ZFEFL IR L
% Fi}}ia Zo % .fvu’;ﬁf#‘“‘ 71 Web Backend 2 Web FrontEnd £_* % §= 4] i PK % (server)
{zr'ff’ﬁ’if' ?Ugg‘}f_*ﬁ' P U A BiER R o Bl 4 % HealthMap ek /i 6 B> Bl
FERATEEME LR 2T RATEFHE RDA R L RIS RS
BMrad@hAapmas %o P BT 2 RIEAPMATE ki BB SEFT (9
B 2 )HE A o



exiemal leeds

Classification Engine

Extract location, disease

Data Acquisition
Extract titte, URL, date,
description, info text

DB )

!

Web Backend select que L—
« Convert form state to query S~

» Collect results by location
= Apply Heat Index calculation

Web Frontend

+ Display map

= Display disease list

* Call AJAX function with form state

map conbent

form state

[l 3: HealthMap i i 5228 4§

M¥gnglish | ®=gspaiiol | W Erancais | T Rycoos | B B

g, HealthMap b 3
SREERTRE
+ AN R 16 R M AW pN

& 2§ 2408 = e L . —
© [ urprae CH ' ~ T T T
¥ [5] Googe i1, c : . | L i : o |
™ @ FroMED Ma
I~ @ ProdED MBDS E

I™ [ wiord Heslth Crganization
I Il Eurcturvedance

I [3] Googie M

I [0 Moreaver Technologes
I viidifie Disease Mode
I @ FroveD Espafiol

I [3] Googie M Exquriol

|3_|_1| B 2t 2TE OELNE 3 - S cain Austratia

v L s (123) o - *

¥ ORd, (93) ) fetms ot sy
i VECRIE (RR)

P g (g3)
ROy (71

¥ O pEfmam (53)
P g (51
POt (40

foi i L

[T (5] Anther c\itbeal oconng? - Mal Triwne » e [
: R
AR

FOmREAWE (44)
W O g tan)
i~ i

BioCaster(Doan et al., 2008; Kawazoe et al., 2008) &_d = B I ' & 75 #1 =
2R s pERRE ¢ 3P AR REFAL NI~ p AR E &G
TP AREBREIT AP AR LS Ak B A8 ff%@ﬂ%%*ﬁ
(Kasetsart University) » H 4% ¢ & * < 2 £ # (text mining) 3 v > ¥ Fﬁ:}%:’ =g

PR Ml REBARBE D AREFDGABOPMATE RIS L H R
B g psekmfgdip F g MY AR aRTR > RBEY F i%ﬁﬁ?ﬁ?fréa ﬂ\@ﬁ
(ontology) » #FB~ATR ¥ & * H R FABSNT M 0 & F A FE L FPEE S B 4
Fohop AR R DRBL TR SRR A TET AL RAR
FTHE m#BFﬁHE}i%J MR > p A BioCaster WBipAZE 1400 B FTH Kk F7

jud



RAET N FE G FRRIFLL MO LA SANG 5 5] T
THRA e X PR i B4 Y HealthMap ek sefia » v & 3 37H kiR
CRIAROER & 2 BOBT S N2 B RN -

m BioCaster Ontolog

unstructur
ed patural
language

Disease
news

Recognition of
important cmoeptl?

Topic
Classification

Publish Extraction of Structured event

What disease Event
measlas  infection

Reject info ion
User Relevanc
Pubic health \ rarting. . NN Rl R
experts X 27 Transiation into ottver languages
B] 5: BioCaster =7, %t 2E 1‘#
. A 1y
biocaster _ SR

[ English | Espafiol | Francais | AT | iania | Viét | 3T ]

FUCGAH P
Russia

[+] BHRE
B[S HER] Sherry seeks public help for polio eradication Administers drops to children at
PIMS

Found on European Media Monitor alerts (2008-10-12)

»Search for biomedical references on MCEI, HighWire, GoPubMed, Goaogle Schalar
B #ERE] Nigeria's Community Gutreach Impraves Palio Immunization Rates - Voice of
America

Found on Goaogle News (2008-10-11)

[on] »

#Search for biomedical references an MCEI, HighWire, GoPubMed, Goagle Schalar
P A8TE 251 Twin new nalin racec faund in Bechawar - Balictan Mawn

[-1 83

e -

[-1 & EiE
[V srimipE (3a6)
BEARS (59)
AERE ()
58 (19)

[-1 48 iEl
TETEEHE

[-] G @ waE
PR
Bl dns
hidgs
e
b

= [V A

[+]1 5B 288 L
CID (1)

a2

l #ﬁ%mﬁ ()
PR ETM (11)
. FUETH R (14)
EefElrRE ()

] »

B] 6: BioCaster c71,% 5L/ & o

57p. HealthMap £ BioCaster =
BIE A R FENET PRIV

(1) & e
*

53 milﬁﬁ)ﬁwﬁg
LMy % B X pnigghe

(2) Z2RA DA T CETEL

() #EFH - FE 7 SR GE R

(4) M EF AR F T T ek Sk
(5) r1¥ B N R A SRR R A A

BB FER
A
.
=R

--‘g‘v\:\\{

SN



Ko oo B LD RS -’f‘ B AN EA %?F’m’ﬁ'»ﬂ/'}%laﬁl’ii}%@’ﬂég

(1) &2 g2 ? < (,ﬁ@gﬂ THPRY ) FFAR G P 2 G EER A

(word segmentation) °
(2) # L7 = pop &

¥ LA
o E e TR

f\}}%?ﬁt SR ARE- TRREAMERIEER LN (PR REHSIE) @
TR AT AUA A R M AE T LR TR & AR NI BATR B
BB R 2 e R0 B AR FERIE Y CBALY 2 AR RRZ 40
B ol ﬁﬂf@%;jﬁg;}iﬁi, PR A TR T b AR AT £ R
Pan i AL AT ARt N kBT R HE o

Gl R A B g
ﬁ@*a%ﬁi+ﬁ$'ﬁ@ 1“-f¥%aiﬁfrﬂﬁ¢%ﬁﬁ%éﬁﬁ
Bp A ?Eg‘fJ Y o ‘ﬁi%i""“ HESLI 2 - P VR
poBs R ] Ll aeak A R R 0T HealthMap & mt‘ 3 1 E 22 BioCaster sharas &
MorvaAIF pdoEy ¢ ?'—'i?mvfrgféjkﬁg’ sEpr P, APFF T 2
B3 4@}?&%% 4 #;1 DA RS R LTI AR P E 2 PR 0 R
UL REEHE \i‘*f‘"ﬁ‘ﬁtmt‘ FAm Ao ¢ 2 BE R TR
fi&-‘f«i«‘lﬁﬁﬁ&‘ﬁ@f‘f&\&‘ﬁ’ ‘*‘F’ f‘}ﬁsifpfﬁ?mw’-’rff P F LI T AR AL
ﬁﬁkﬂ:ﬁfﬁ&? REEARE R RS AET R P EEE GRORTE > T
FLABEAMATER LR L& Md 33 MPER DR FAAMIATE

1% p ¢ 3

™

\v

o ?mapAfauzi
VoA e ARSI TR NS
Vi bR B ymf;ﬁ;mﬁm N T ]
v ?Jr# v RIERA R R B LI 3 A 4«»\:*?

i B RTE R AN
“éﬁ—%ﬁif Bt 2 - AR
V ONEET ALY B2 ATRE

ELAENEE TR

V EB- ATH Y 0T T oA e B E R
VOARSLE TR R AR A
V- AR L REF LS R

o MEFEEHEERPEA

£
§

¥ x

a
}.

VO AR F A M ATR R
o RRATE LM B EF



AURNIEN

S

F_L
\

=

on

N

T >

= @
O ol

Skt

=

b
A

R 3
She

W >

¥ =

=y

N
i

10



e s R A PR R At
%f%.j%,%ﬁg@;; Mo ﬁ@fu}ﬂl‘ Woak VEpR I o BT EoT A RS
2 IR AT BATH Y Bgd LATH Rk k2 RSS ’TEEFRZZ'W’” P
B8 0 gt s RSS 37 R PR T — A4 &f—.%rfﬁdﬁﬁ';ﬁ, Beip LA 0 LATR R
HEAFBETREDP FEA G L) - L XML R g ﬁﬂ‘é;‘ 22
Yo FETRTEF G E R FETHE JeRen? ARG TS PR R
2 RO HUTLIR P G EAE MDA B L2 LR SR ¢
g\gg&?%@ﬁ:}% B TR BT AR F#EB’»:"., TH v R
Fagdd s Hoo e RN G- @aw— B L TARE R A HER
EJ'JE' TG r+m}i}?5¢‘r@’v 7 & 38 K AP M fr@iiﬁ‘]&ﬁﬂé‘d’f;—élﬁﬁ

51 MERENEFAAMITE > 80T A Jﬁi*’“g] A 'lf}ﬁi]?"l"" e £
IR :i&-f‘ FHATE * 3 W™ FUE T o T ALY 67 L £ T

b

e

N
=

Multilingual - " Geographical
Disease ) i . Information

- o o iy Ontclogy ¢ ¥ . Ontology
English News Articles Multilingual r : Geographical
Disease d:> Infarmation
Classification L _— Extraction
N y

Chinese News Articles Chinese & Jl

English
DiEease News Focused Countries, Cities, ...

i
(4

& — Geographic Ma Grouping &
<= Ppresentation Relevance
( Ranking
= L 4
—l ._.J — 4
e i o Grouped and Ranked Disease Mews

with Geographical information

Bl 7: s s
(1) f# & pps? 52 370

R R A B RTH b in2 RSST B IRE > BB ATH exkh?d &t
B é;?“v‘]#ﬂﬁ'z? FTE > p#247H (XML #73937HF < 2 > 11 (¥ f%‘r@’? W e
FENZFEFTH o pw R T ERTE2ATE KA e 7 Google News »
Yahoo News ~ Baidu News ~ Reuter ~ BBC ~ CNN ~ ProMED-mail ¥ WHO i
BATHE AR RARM R A RS NGF AT RIE v Rk L AE IR 30 A
@Tf&%mok’iﬁﬁﬂswbﬁTﬁﬁm?ﬁ’%ﬁﬁ$?9§&%
KT iAok B ARG A B R RET N TN AN TR

11



(2) 27 &> %5 o8 T2 5 2 i & # (ontology)

F1* F 3 F P~ (information extraction)e™ j2 p & e i b B2 AR 2 B 2
;}g,‘_;jﬁsﬁrr-%%j\rgﬁ , Lbfr-»e—u\gﬁqr ] ﬁpéﬁ, BATH chp #8725 ﬂfa ﬁq;ﬁ;g&m—é e
poE g Pee IR 2R B I T AT AR LA AR L RT R A
Bop B o

a = w
%
dp
i
a
4
i,
o
—=\
=

pad

S we
—
¥
7.';
e
|
@
(Dj
-
=
O
8
oy
)

II\J}ng O A R
Gl KPP %’%im’&_—%i’i'fi’\'—ﬁé%i ‘:",f‘:_.?i‘iskl‘?%i Foens S
(Cheng et al., 2003) » i&m A5 — Sozs A48 > P ikl 5 }i}ﬁa/}éﬁﬁ_‘EJ g1 T
BEAHFHE LB A P2 ER w«"‘rsl), AT A 2
WAL NEE S HAARAIFERFERE A F I 2 BFEBEEE R
PP LI Y BT AR > H /m%f\}?\?’l}’%m'“‘)ﬂ.o

She
=5
¥
D2
B

&y
-
i
X
b
«)-
—_~

Ty
TN
Jpu
—=\
<™

\

i
&
NS
\ aad
s
—=\
e

T,
=
~

ﬁ%ﬁ%ﬂ'ﬁ;ﬂm v mfr"kﬂ\fgfﬁfﬁféﬂ&}ei’p‘,ﬂ«;r LA RE Y e 1 R
% (relationship) ¥ av § % 5 > & - F A2 &3 Jg A s & B LT A 5O A
(taxonomy) » i # £ T SIS T & enfEikc #

(”E%**%‘K%Qﬁmfﬁﬁhﬂﬁlﬁﬁﬁﬁﬁ’

(b) 17 = HRMA FITE 35 BRI L IR ¢

(@) Tp B e WS A REE RTINS 6
EX NER T2

* BJHE IRl R m R TR 439 8 (http:/nidss.cde.gov.tw)

® Medical Subject Headings (MeSH) (http://www.nlm.nih.gov/mesh) -
EESENECE ST

Geographic Names Information System (# R %)

(http://geonames.usgs.gov)
e  World Gazetteer (£ & 12 ¢t er» %) (http://www.world-gazetteer.com) >
e  United Nations Department of Economic and Social Affairs (& 7J)
(http://unstats.un.org/unsd.) -
® ISO3166-1 Code List (B 7% f-35 8)
(http://www.iso.org/iso/country codes/ iso 3166 code lists.htm) ©
F i 4+ Web crawlingHLie > #5775 (crawl) it e 2k e o 82 40 32 LN N
ﬁTﬁﬁﬁf’ﬁ%Tﬁ@ﬁhmp%’%a’FﬁkéﬂﬁﬂﬁﬁJiﬁﬁr%
REA L EEET BRG] 1 T AR AR T RRAR LT R

12



‘-\w

She 11\

é% LAl R AME B SR N AR | L b
% 2 FF 5 < bird flu” ~ “avian influenza” & “bird virus” - ot
mlmg PAE R b AR TR TR AR
B R PR RRER R S AR ok AR A B AR Y
fodk s B RS ;’ir;‘é-;ﬁﬁ“v’ﬁ S WM o SfEAY - BRAE AE T
o BB R BB R TP R ERGEET ) SRS BR
R A H AU A L P (named entity recognition; NER) (Gao et al., 2005)
Wes | uarE v 29 v M v Lo

e

put \m&
R

3

Wg

72
i AT
B

\'L

P

m

1:“\‘ @3

=
Eb
Bb) THIT 2 BER R R BB ARG OIS EY, 6 0 g
REEEREE R 1 22l TR E VRN R ST sl
W e RP(RAAMP)FL ANPFTENA A IS NE A AIF 2GS
Mo F o F AT BN AP 2 AL RBEEEY pB BT
s aé\?:ﬁ(%ﬁﬂi ##) (Gale et al., 1991; Rapp, 1995; Fung, 1998) » } :Z 4l &
AT EFFR (parallel bilingual text)s 3 g7 HEEEE 8 (comparable
bilingual text) » p“f& > 2 EEREF 4 A 1 :}‘179‘% B.i”glf 4 gk gl e Jd ot by
RN RS ORERE o R R P S P A A L o

F_*

%¥$W$Pﬁ%ﬁ”F’£ﬂﬁﬂ$$ﬁé—@% “HET I RS E
FAHE TERF RIAT R AN EY FE e I E T RARE] F &
- LR G A DT FREEFAE > AT LR RS IR FAA L7 L
(Kilgarriff, 2003) ° “fx‘?p?g(Nie 1999; Resnik, 1999; Yang, 2003) B2 # I 25 % 4%
AAOEF T A G FARR R T A b 24 B 00 HURLP B2 ApIT 0| & R
ek ,'LJQ S EMTHIIGRL TR FHEFLIFRT e 22 8
GET O 13;1 > ILIERATTE ;“ﬁﬂ.%f&?{@ ¢ F AR ®ABRGRE T R I
PP AP FRR S BHEF T HAATEREE P AT T A T';'J%;%;ﬁ—
Rihie | %4—3#E 0 FFTORANF O EIIET R R ERE S oS
g - BEFEFFNE P EFTLAERT -

AEFEEENIFSIF BT HEF LS T o (search-result pages)p ¥
HAL I FHEREN EFEFEEF R R P(EAM )N
PR EFRGE R AL EARE Y B LR R &L 4P M (Cheng et al.,
2004a; Cheng et al., 2004b)- 3% 31 ?mif’ze BET o AWFSIFHE - 488 ]‘»
PHAGERT AN ARAREL LAY R IR, FEET A 2ERD
Fudpp 2 %ﬂﬂ-mldﬁz P R E R o £ R BoaE >
BREEFOEREH f S W feF I HF Li0F. ‘é%* o ’*1‘4 'lﬁﬂ P
ks ek ’éi(hyperllnk)% W - ERER R S s gERE
(title) 2 % k- B F N 02 F 5 ¥(snippet) > §T 24 ﬁ DL ﬁé. R =

EHAT R 3 WELS T o REFN L BEALVT AT U HF
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AL BBk o] 8 “F 0 APRTE 2 A39SARS” S v R T Ap S
ulﬁ? BETGP OFEELEA R FTHERF L HIISARS o F MY v
M TREEMES R E g, & TEBREF R - s

TR R EEF AR RPN o AcB 9 AT 0 B T 2L AR
FHEEEE TGN > T U jL_}f_’tJ\ri‘\,’ry;}{%}ﬁgggliiﬁqg# XN TR E AN
g e e TR E R Bk

GO( )Sle SRS S |

O AR O BiifE O $HEeREE © 4E0EE

HESE

:SARS ﬁ
SARS fERRRAREERE o HEFRRAMIEIE -
www ettoday com/case/life/sars! - 32k - BREREE - HIEE

Fiz D2, FEFESARS) HY
%ﬁf:ﬂﬂ[ﬁ?éfi?fﬁﬁ@mﬁﬁ L‘%SARSWEERE@@EE?J?JE & ..
www_sciscape.org/articles/SARS/index php - 46k - EEETFHE - BIEE

hfﬁSAR ﬁEﬁJLﬁ?EFE‘J)’CE Eﬂbﬁﬁﬂ_’}zfﬂ °
www.psychpark.org/SARS/ - 106k - B - SLEE

SARS

B 8: Google ;qu 2 “SARS” ELE 9% %ﬁ PR 2 ELET e oo

GO L)gle TGl ERS | BT
© FAMEE O DEE O TROTEE O GienEs
e £75919,000:8

75 LR U7 20 BRI L i 20 =
Fif AL B L RAE %&%%mfﬁﬁgﬁﬁJ’ﬁKRﬁiﬁﬁ TSR b R

= TR D e EARR

7_page_249 htm - 31k - EEETF I

S »
# - HARERERAE "iﬁ? Wﬁﬁﬁ?jﬁﬁik@ﬂtm“‘ﬂ
zhowikipedia. orgfwiki/ JEBERI MG 3% - 25k - BT - RS

ﬁﬁm[kSARSJ—WWW24mBCOm

EE%¢°
woewr, 24drs. cornfconsumer/diseaselsars/ - 3k - EERE - BLEE

mﬁ%ﬁit@iﬁ $E§$E #JEQEE’H"EE@AE (40 © JEBEEY i R Semae - PR
e - BELANEE - TREE) - ErERMERATREnESEE ..
wwew. psychpark. org/SARS/SARSan10.asp - 13k - EERE - BLUEE

BSR RS BALORRE (1) PR FEAL Y R PR S
B o SIEFRE T 5 ¢ pB0 G 20T 0 () EF 7 L R B skeh
FEP P BRI BT i AR RP(N 40P o



FHRRE () WA en TP 2T AL A3 E A gt PAT-tree &
A#HP BB F AL L G E O B S e SR AL T
(Chien, 1997) > & ¥ =% £ & > ;2. - o PAl-tree % S A R
BERNFE IR EH T EFPNRBEFE LT E D
B E e 3l RO AAEITE R TR > T G B R R A
(boundary segmentation) # % Btz B o de [ E Setex T L et eg %
B I A R £V 57404 iF PAT-tree traverse F %6 0 fiFiE 4 B = ik i o
HEMWFY FEEY 55 2

—

¢

~®4&pd

T REEFLERET Y T n B F & F < (character) © T n-gram > Y
PAT-tree % &&ﬁ”%‘?;? ER T Y T oA O NF E R n-gram £ F 5 -
FARNF AT o
LC(w, K w,)RC(w, K w,)

freq(w, K w,)?

CD(w, K w,)=

9

P LC(W1...Wp) 5 n-gram p48F 25§ 7
FHAEEZP ZFPRFEF o ZEE

¥ > RC(Wi...Wy) 5 n-gram #39&F %
FHRaEe L EpEmE L 4m’aﬁ%ﬁ§&&§%%$
freq(wi...Wp) 5 n-gram A3F 2% R F ¢ D=t o

d % PAT-tree %730 A $H40F S5 R 7 p (70 K@i izt
AT PR EEFE LS R T AT ARG m R #
St Rk Ftp T PATHtree o AP YR F - SRR g HEL &
Y RBE n-gram? TP EX2 F B L(subn-gram)E_F L - B i) £
oo AW kK| ¥F E p-gram poid. §—?*%mﬁ“mﬁ?&§5§z}§ R A
T A o NEE F on-gram £F 5 - B g F S

p(WII<Wn)2
1 n-1
712‘“:1 p(WlK Wi)p(WiHK Wn)

freq(w, K w, )’

SCP(w,K w,) =

b

nllz freq(w, K w,) freq(w, , K w,)

i+1

He p(Wi..Wp) s n-gram 23F S % e F ¢ Nk o 2L P ikA BN, RN

e L E DT S RN o
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SCPCD(w,K w,) =SCP(w,K w,)*CD(w,K w.)

LC(w,K w,)RC(w,K w,)

4f2”mmwmewm/KM)

i+1

BERL n-gram ¥ A FF AN F AT AP R R L E F oTiE g iF
’ 2 g

o

B AL ()R 8355 YO I ] 0P AT RLR B RGA A )
APT P E- BREEANLEET Y 0 xF PR R

W o AT I B IFE G TP AT P g {82 A F 4p i (similarity) > 12 -
@ 1B 30 e4p B 42 & (Cheng et al.,2004b) -

| I.(co-occurence) £7

(3) ® F 2 B An MATRE 2 Ao

rs P%’:ﬁ‘}?s/w\ékﬁﬁ-’ﬂjép/ni\ﬁfﬁﬁ7 PR ETREY R | JWKJ_I::E%%%F\Z:
Bt RlehA R Mo BT A RITRATE ¢ & A MR R e & Lk
3@ = ﬂ} 4 ; SEEEIA J‘F mFF %\ o ﬂ;r\ J0 1 j{ /w\ L,}F' N (ClaSSIﬁcatlon) 1}_)& R § 33
(machine learning) ~ F° 31 #f2~(information retrieval) ~ F #2145 #+ (data mining) ~ §]7
2 v (pattern recognition) % A5 4 — ¥ £ € & 47 7 3R o

B cha PR Y EE N E Y 2 Y § &2V (training data)?! A 5
Bl AER R p B AT A A BN b R EF AL E BT
'ﬁfg: #B ﬁ,}g r’—,’q:‘,xl 5ﬁ@ “®oy 9)—; 4‘4 |J » ;e— ﬁ," > i+ —;,rl “ﬁ %é/”\ *"ﬁ:i‘](—&r SVM -~ k-NN -~

Naive bayes %) § %— BiTene 2> © 21500 SFHA T * STIER Frene
2§ vr— 345w (D. Lewis, 1998; Joachims, 1998) o p* 4 #7 iﬂ:ﬁ:rf”' e DR A
/”\iﬁﬁj FtQ‘iZI _gr)irs m/’d\é‘F’ {Eb ’ J"ﬁ? |,-:\_,/?‘Ei£ UL“FI‘%'J ’ E;J"

R Bl E Ao <0 0 FRY BSOS SRR R ?I%ﬁ [ T
(a) 34 ﬁv %3 BB RE o
(b) % & #7 A 70k 4F -

(a) '~ 7 iﬁa&ﬂ%g
HERIEZ ® HRie(label) P B& A s OATR @ 3 0 B e 87 X R
Mgl o FIRR BV GED Y h TR BB 0 A RN A 3
oo BE R AR AL e fRseaniiey o

RRRASRR APL R 2R 2 AR A d N E B
AT A A Ao e sl L gE T R R B

P& ® > AARt ed s - R & 0 HRR LR BB Lopag
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WO AP h - SR RETARSEEEEP PR ARG S AT
v Ade A R ORTRE v o 1% R (rule-based) e 2 0 W ig
RIS SR s U RIS & = Al I - I U e Rl
43 vk ¥h(keyword matching)# 37— & > A d Sk & e dE
Pr P e BP0 H B R F 5 (coverage) & - wt B o

Tt

P ET AR TR e FARBEA AT RESE

gV EFTE 2 £ > Bl4e SARS RF 4 B FZ-‘F%JFEQ% A7 FALeRTH
Bd D EVRITE 2 BB LS }i}}isg» FFE BT > &

@ 3
agiﬁywmgmﬁﬂ’é—ﬁﬁﬂﬁ*“—b*m@4%ﬁ”%’
FAE RRHATE 0 0 AL RUATRE B TRE AR, T

(b) % :FATH & 5 cf? %\‘

i@ % Ler 5 53t FI [ERSIAS: BERRE > - B RE R
ﬁé¢ﬁ%ﬁ?k~%§?§ﬁ%’iﬁde&wmkﬁégﬂﬁﬁé
oo A TR ¢ AR A R Y mI R B Rken
B E TN WA FERTE AR o

\h-
|~
=y

ﬁ""ﬁfg Bzom A 13 N e it S DS ﬁ Lo AN * SVM g
FRAEY S S @A RERZVRTEELE - < & 1% % %] positive
example ¢ £ B P 1 40 fF #icE > & B 47 %] ¢ negative example B| E_ g + b
EEAPMATE Z B a3 ke AP BRAFEA Feans g N> 5 - B
HOTF AR R SVM RIS £ 44 ¢ 7 - FARaps(R v i) ¥ - By
EBARBA PR SVM HA(Z A4 e FE AR BEEATH - N F £
AT AFEIECAl - A AR BT AR R A R R R T R

4) ¢ E= TR+

1\3
=H
-\1 0%

2 p B P

Y ?%ﬁ%ﬁmJé 3N m%@vﬁﬂﬁ%&?ﬁ%4ﬁﬁﬁ’
i

PR ERT R R - BRE - % v FrEFACHBAN AET
- AT m?r*ﬁ/wr%’wr:wa B R8s ¢ S heid F

POILEE R 0 R B AT (T £ e 4ot 2% 4 (hash table) -

FRY P ERETACBAM L o MG e BRI
(@ﬂm’Eﬁﬁﬁ‘iﬁ@kﬁw‘w%ﬁ%ﬂi’ﬁé@¥%ﬁﬁ%ﬁ
oo A¥FL R RE > AP B AR S AJ2(natural language processmg)
ﬁﬁwﬂ R Lan S 2 (NER)ES 2[ B 37 @ 2 29 7 & et o

FH LR S EEY S R %%ﬁ—%é%%@@%ﬁi@
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(b) *

(©

FEEFTAFE T F LR 4 (ambiguity) R 3L M E 2 G 5]092% #

% IR 7 fEst B AR AE(Smith et al, 2001) > ke B 105557 > st B MR ALT fm
A3 B R A8 (Amitay et al., 2004) ) — BRAEE -+ LV R F E%%‘ VEaELS
T2 heanig & o e BERFF - B "{«F””Reading” IV R
AL FC BRI - LV AFRFNRAT B l*’_%_’iiri ENEY
324 = F L iTrd”Paris” o G fEiA-pt A 55 0 BV AR b 2R 2 -l ek

"%*ﬁﬂﬁﬁ%4’w%:k—W%@mau;?ﬁfﬁ
F 4 g (Camden) 5 B> P LF U F AR L B4 F
ATHR ONLE Rk L RAAIL S F e R i EE R
F-RFEREFEIR S BE Lol g/BE A5 T 5
AR RE R E e A BP0 FRE R AN Bé':”ﬁ +F
2 R E S RTR AR L o SRR ”"'mnwiaf?
sbq* A oI 2 2 gl B A E 7 iE‘*’ﬁ/é’ﬁ e
PRI PR AL A P4 4 g i Google News 39 {5 ApBEATH > ot ;‘é
i % §_Jf Fr i%Google News @ v 2 I 4p B ch37H -

2
|4
4 b

* Geo/non-geo Ambiguity e Geo/geo Ambiguity

» Gary (Indiana) » London, Paris, Vienna, Berlin,
- Mobile (Alabama) Moscow, Cairo, Rome, Athens,
- Reading (England) Jerusalemin from Old World
- As(Belgium) » InUSA there are

- Of (Turkey) 18 cities named Jerusalem

e ar) 24 cities named Paris
63 cities named Springfields in
34 states

two distinct places have the same

name

a place name having non
geographic meaning

—

Bl 10: LA Behp mFEn -

R ST R S B B A BB R

A ettt & [:}[?’ﬁﬁﬂﬁ%éé‘iiﬂ ’ [:)[iﬁ{%é‘f%‘éﬁmﬂi ‘

¢E, n&\: ﬁ*-_]"]
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SfEADb)E@E)S B APFEERF IV RASE, B A TP &

LA IL:J*EEH@_@H i SR E - B R pE A B Mk ’ﬂi;'l
> = ;5/0?3‘- RNV SIS k- NP Rl N NN @ S qu%/ﬂ\ﬁiﬁﬂ |'_i§‘ B B R
Fhyogw ﬂ<@?1'i\>m/é]& dONARE A BRI DA EP AT R R
I T A R L] R e e e

fEe 2 EY iEiEe L4623 G > APE* Stanford NLP (Natural Language
Processing) Group=FNER Open Source * 4* Open Sourcesh /i & & fij » = j & > #i]
-8 Place/LOCATIONmfi‘.’———r (e Talwan/LOCATION) IEANAR Ed: R S

ﬁ»fé ¢ R AT AN YT T A P e 2P GER LHE G
Ao oy PO @ R ) RO *’é? I ¥ I
(http://ckipsvr.iis.sinica.edu.tw/) » ﬂi;'l r—B2R o EIFEEREE B N
BIRIPM L j\IFRﬂI%fA(Q-LﬁI ﬁ,\é,%?ﬂﬁ?f‘ﬂiﬁ?&»rgg}ﬁ]%ﬁ-%’_\@iﬁo

AT ATAE S0 o
AP e EFEE o A AT
- ;2 1 THighFeq (HF) |
AuEE L LAY R NI AUEE > BiEE R ghd 5B T o
- ;% 2 ' HighFeqCountry (HFC) |
ik 1 R MRE S B PR R (S B S
"R 3 rSurroundingText (ST) ,
BehRRix 2 3 THER > % T Window B A N su3b3 4 ¥ i 8 N
H3p bigram PR o KRR 35# %J > o iz iE B Bhw 18 Window B A
N s Bigram 37 i& BB 2" JUE L e 4f 4o 8 4 B o 1% 3E 0 BEAL- PR RS
RIS & l“ﬂﬁﬂ»'"ﬂg rv—Ef °
= ;2 4 T Combine (CB) |
#-HFC ¥ ST ¢4 # (% normalize’ H & —"‘Ff P~ Linear Combination & &4
#c 5 &5 > Score function =a(HFC) + (1-a) (ST) » B~ B M 2 1& » #c B T
T“Kﬁgj g 2 H o
2 rf"? 'E‘Z‘FJ e f—“ BN Kﬁfﬂ“f‘l&»’ Ry ARLE éiﬁ?% o M BB R

BRI (2 WHO 9" 3GE 4L 5 B)) ¢
B :}ﬁa%& 4 & :Indonesia

The Ministry of Health in Indonesia has confirmed an additional four cases of
human infection with the HSN1 avian influenza virus. Two of these cases were fatal.
There is no evidence of an epidemiological link between the cases.

The first case, a 31-year-old female from East Jakarta, Jakarta Province,
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developed symptoms on 18 January, was hospitalized on 22 January and is currently
in hospital. The investigation indicated that she visited a wet market where live
poultry are sold three days prior to symptom onset.

The second case, a 9-year-old male from Depok Municipality, West Java,
developed symptoms on 16 January, was hospitalized on 23 January and died on 27
January. Investigations into the source of his infection indicate that the case lived next
door to a wet market where live poultry are sold.

The third case, a 32-year-old male from Tangerang Municipality, Banten
Province, developed symptoms on 17 January, was hospitalized on 24 January and is
currently in hospital. Investigations into the source of his infection are ongoing.

The fourth case, a 23-year-old female from East Jakarta, Jakarta Province,
developed symptoms on 19 January, was hospitalized on 24 January and died on 27
January. Investigations into the source of her infection are ongoing.

Of the 124 cases confirmed to date in Indonesia, 100 have been fatal.

;% 1 (HF):
iz g 3 83 (Jakarta, 4), (East, 2) , (Indonesia, 2), (Tangerang, 1).
=% 2 (HFC):
i o kA M B S B R
Jakarta => Indonesia
East => India
Indonesia => Indonesia
Tangerang => Indonesia
Aliz:E +» 83 (Jakarta<Indonesia>, 4), (East<India>, 2) ,

(Indonesia<Indonesia>, 2), (Tangerang<Indonesia>, 1).

> % 3(ST):
§ PVHGE LR Ao 1 2 A e
ministry of 265 |has reported 93
of health 264 |has confirmed 90
the ministry 147 |of the 82
have been 143 |has announced 67
health in 210 |health of 63
to date 156 |anew 61
been fatal 154 |reported a 47
cases confirmed |130 |confirmed the 46
date in 129 |the country’s 43
confirmed to 129 |cases in 41

MR- RSB MR A KT B b

t
The Ministry of Health in Indonesia has confirmed an additional four cases of

20



= ok

human infection with the H5SN1 avian influenza virus.
Aliz:E 3+ B3 (Jakarta<Indonesia>, 810), (Tangerang<Indonesia>, 1)
=

(Indonesia<Indonesia>, 0), (East<India>, 0)

4 (CB):

#-HFC &2 ST e’ % A Normalize 2. {5 1§ |

HFC : (Jakarta<Indonesia>, 1), (East<India>, 0.5) ,
(Indonesia<Indonesia>, 0.5), (Tangerang<Indonesia>, 0.25)

ST : (Indonesia <Indonesia>, 1), (Tangerang<Indonesia>, 0.001)
(Jakarta <Indonesia>, 0), (East<India>, 0)
i iE b BE

% 1@ Linear Combination 77 Score Function=a(HFC) + (1-a) (ST) ; 0=0.2 2_ {

2%

(Indonesia <Indonesia>, 0.9), (Jakarta <Indonesia>, 0.2)
(East<India>, 0.2), (Tangerang<Indonesia>, 0.1)

s :f']
aWﬁ+ﬁ,ﬁyﬁ%%,if@ﬁﬁﬁ’ﬁﬁﬁﬁﬁ%gmﬁﬁgiﬁ@
léj# m /z‘ °
(5) 4p Ré #7T FER i e A
FMEFELEAREARAEE T REEE R TA /,a‘aﬂﬁi“ P TR T AR
AFHMATERER P REL D 31 MR DR ATE
pleded RUOMARE S AR FL T SFApA e, & Te Ry
MPEEBHE e ) E] - %Eﬁafﬂ?g’ﬁfﬁﬁ,jﬁaﬁ = S ’ngj:ﬁ;m;rsﬁ B A
AT APIFTRLTRER - B BB L AT E A PETE AR AR
Pldo: £ BIRFRATIEAI G| E 0 G BN A E R TETR o
EEFELIBETIMATE € & A2 &
EM ) e RV RBETFLE S -

'B‘ i %\mgﬂ»}iﬁi@ ’

z,«%ﬁ_ga‘?
AREFLAETE
LR BB PR AL A P Y - BT i R A BEATEE R
FlZ o Glde R EZATIRTREE PR SR EE R
SRR KRS E RS .
(6) ™1 Web /i & 815 e~ 5

et K REkE SR E

L=
w‘s‘\ﬂ\_
\
sgr+
“.:’r\\L
14—

o Hep AT b Rlent SR
PRI AR RE - BFE
%#EML—“

o

-
JE
lwﬁ@ﬁ—jiéﬁﬂ
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v RTIR KR B B0 R R AT 2 F R B AR B T AT P B )
BHTREA PR T FH LA NIMATE £ R4 5517 Google Map »
G B R E BT RE 2 PAAN E A R g RN Rt
AR -
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PR r e H

T4 BAR ) Y ALY AR RS AR T
S B SRR AL B T H e B A M ATR 2 A T
BY WP R, 2 T AR R R

=

(1) ¥ v@if@z%@%a%ﬁiﬁiéﬁ

R AL - EHER S RR AW EAAMPER - A T RAFL A T ERS
R 58 e R E f# AP EEFEF FTMAFEERZ p BB Y v%";\ g (superv1sed
learning)=h= 2 > (R ¥ KT BT P INAE AP F o kL) B F Y R
Rl £ ™ SRR BN X R A p B BT afp iAo - e - R
¢z ;;;"’@ ESE 2 N jﬂ',%,—#*,:« MySQL *f}:i@d ° é@ﬁ?:‘ SN i N FE?
Pz w2z BARA o A kSR Y Google Translater (http://translate. google.com)
24 leeTrans(http /Iwkd.iis.sinica.edu.tw/LiveTrans/):& {7 §8:F o

if%ﬁ AR 60 AT R ﬁ%f? @ %o st A
si(http://nidss.cdc.gov.tw/) s ] » B & 3 S5 A B LA B & B oA T F°

E;P‘ BlEompk ke 2AF A -{L}gﬁ .?fu*”‘akiﬁééj 4 x¥Lrl 2 p A~ Biocaster

(http //biocaster.nii.ac _]p) FEID 43 e E AR e ‘T%‘«m = o B 12 12 SARS % i
For BB IS AR IR T o

ET 1“" —=\ [ux® F’
tsh‘» \"_t fm}

&

Name Severe Acute Respiratory Syndrome

ENTerm SARS-CoV infection, Severe acute respiratory
syndrome, SARS

SCTerm FPEAMMREESE
TCTerm FRE S VIR AR S
hasSymptom | Atypical pneumonia

Cough

Diarrhea >

Dyspnea

Fever Name Fever

Headache | ENTerm Fever

Hyperventilation Sy

Lethargy SCTerm il
TCTerm 50

B] 12 : SARS & Vg LA A F #—'é—fﬁ
BREFACRAMZ SR > BN AL R LS
http://world-gazetteer. com e 3k > p S FEP L e b @R TR K I LT H PN F o

WENTREAELEF 3 B A & W E Gazetteer 2 Country # 2 ©

"Gazetteer % 15 ;¢ #* £ H F 322 i b 975 » B LHOF I o 1T A Rk
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R BT HF 300,000 1k b e

ID En name | Chi_ name | Alt name | Ori_name | type Pop
470422606 | New By Nueva Locality | 8210195
York York
Lat Lng Country | P 1 P2 P 3
4067 -7394 United New
States of | York
America

IDGG%Z £ % %) ~ En_name(% ¢ ¢ #L) ~ Chi_name(# < % #-) ~ Alt_name(%] ) -
Ori_name(3%3 7 ¥ &)~ type(3 Bk &)~ Pop (4 v #) ~ Country(*7 /% B 7 ~
P N(L* N K e £) o

Ccountry % {6yt g 4 H B B RFSATHR o 12T LAt o)
PG 240 £ k& 4%

ID State | Name | Pop Area Dense | Alt name | Capital
-111 | Asia | Japan | 127939307 | 377812 | 338.6 | Japon, Tokyod
Japon

ID(3% 4 %%.) ~ State(*+ ' %) ~ Name(F % 4&) ~ Pop( 4 © #c) ~ Area(d #£) ~
Dense(* © % /&) ~ Alt_name(|4L) + Capital(# 3%) °

o MR Y ek 1 -

dO R B TR R T i A 2 B AR e Bz gl ok

(2) ¢ ¥ popta BATR 2 A 5

=il ik features
BRE xe Flu, influenza, bird, avian, virus, poultry, outbreak,

disease, birds

ontology Cough, Dyspnea, Fever, Headache, Hemorrhagic,
diarrhea, Lethargy, Myalgia, Sore throat, Vomit

Z2E#: X Dengue, fever, cases, health, mosquito, disease,
mosquitoes, breeding, virus

ontology Arthralgia, Fever, Headache, Myalgia, Nausea,
Retro-orbital pain, Vomit

el X Hiv, aids, infected, prevention, cbama, virus,
epidemic, health, disease

ontology | HIM Human Immunodeficiency Virus, Human T Cell
Lymphotropic Virus type III, Acquired Immune

Deficiency Syndrome Virus, HTLWV-IIL, AIDS virus,
Acquired Immunodeficiency Syndrome Virus

Bl 130 Z 6 o bdis 2 o il 2 A2 Bz v R

B chas g Y EA N E Y 2§ &2V (training data)?! A 5
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Al MAERIA BT AT AR o A BATHE Y B AL b A FRFAS
F BT R R R AR M e R 0 R et e B SVM A HTH
A F R AN - BEE I OITFRE > © RS ST ¥ ATIER e
B BEES o AEATE X B I RBITE? PR AT EHEY A A
#c > — 488 unigram fc bigram fhst N (X)) 0 T - AR R R K o (T
TR A T AR ) 0 X 1000 B H sk 0 Bl 130 RS e eh L B o

AFFEYAF AT LA LS NMREEPITE L PRFK > ¢ 7 2008 &£
7710 p 312009 & 17 16 P chp pATR » A HTAILE 0 T 5] BASS 2
RHR S ] RHT R AR CCEBEE IR B LT
PR dTRFAHE LR S L 0 T F %A B Y positive example § £ K Bk
I 600 7 - & B 4p W e negative example P s i P it B AP ATHE 2 H s 4F
Bl A ko BF RSB A5 - BLEATF A B R- SVM
WA(FERM)y e 7 - FAREHE T Y - BEAYEF BA KA WP HR- SVM
BA(= ~ 4 %) » Bl 14 &7 5-fold cross validation ¢ % o

bR E= BE _
=5 iy 370 YR EERIIE—SEEE (ZESEH)
=R vy 579 B MR
BE=H 54 259 = 97.5093%
EEE 5 251 by 97.4552%
g i 359
s EY 73

=E =iy 162 HEREFRSIE—SEEE (_TomE)

7 —_
==

EE =X | 150 =Y 93.1511%

R iz 115 — 94.6444%

S = 90

I e AR R T T A PSRRI et
Fhehig ® Sk o BN AR LA BALRBIFE & FRE TERIFEE o PR
PEBos st B 6 AT B RA R PIY Bo % X7 eh i e B H S jie(feature
selection) » B F 42 Bt 5 H tLidf chig & & > R4 £ @ * LIbSVM (& % 4%
A E A TATE) VIR T 2 A BHCA] o BRI ¥ - RATEY R ks
o A DU RS 2 A S KRR 2 R B B RR AR A T E

SRR 0 R YRR AR R HT ] AR R AM Y sl B
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oo RIS A 8D 2 M AEF v fH(keyword matching)it (7 A 3 0 & B B g 0
a3 A p A A Y R CAETeAR MR A RO ST AR FALE B
BN EEL o

i —'ﬁ? MR A p AR R H- BYRFT A La T
JOEATID g B CRRIS e 82 2 T A SR DY R e T KU iR
B AT R T BT RFAL ﬁiﬂ}u? s ‘&"’!lz.l_k;,ﬁ.flis#g M oene 3 g 2t
P AR RROR £ E AT B AT FEHCE] > 2 1 S A :Iliﬁ.%? A g
FARRPRAE D R AR e m - B IR AR ARG T TS
BT R ER A EATVIR- B L R A -

AP RE ARGV 16 * L
feature selection
/sh create-feature.sh [input dir] [num of feature] [output file]

[input dir] PRCF L e F L

[num of feature] v @ w & & e jic

[output file] %J I g o &
Example:

./sh create-feature.sh ./data/en 1000 feature en 1000
./sh create-feature.sh ./data/tc 1000 feature tc 1000

create-multi-model
éiﬁﬁﬁ%i%’ﬁQ?{Q ”ﬁﬁ%ﬁb‘h R A = SR
- Bagw] > & - BB KT TG M \pwjm L S RE I IS S
Fentfiidef & @ 0 S AT SRS - B A SRR 0 o A SR
[output dir]/model.svm > H is 4p B T3~ € 5 f[output dir]® o

Jcreate-multi-model
—d [output dir] & #FH-A] F 3 ﬂi%l e 3
—tmp [tmp dir] e A ﬁ’-’“ |3 A ¢ e
—info [class info] B3t A SERE B afh % > N4

Class_namel

Class_name?2

& - 74 - Bagw(class) &L 0 o LA ZE e input dir
o F AT R b L AR
—feature [feature file] FHctf > 23840

flu

influenza

F- i - BEELKE
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—input  [input dir] £ £
F

—svm [svm dir] LibSVM iz B

—CcvV [#cv] Cross validation =7=% #ic
hod il § e S0 BIE B0 - B > output
dir)/ & T s F L»;' H-A] 4 (model.svm)

-lang [language] & A #eF S rend Tt B2 otc o T 2
Example:
Jcreate-multi-model -d model en -info class_info -feature

feature selection/feature_en 1000
-input ./data/en -svm ./libsvm-2.89 -lang en

Jcreate-multi-model -d model_tc -info class_info -feature

feature selection/feature tc_1000
-input ./data/tc -svm ./libsvm-2.89 -lang tc

multi-classifier
SN B BASE RGATHEEY F DT AL g
3‘.’#3-3;?}%45" g.-ilpuw\ ’.ﬂ;;és_/,,\%?m—tg:%A‘}lE i%?

J/multi-classifier

-d [input dir] e create fy foi g O Kk cha SERCA TR &
-tmp [tmp dir] PAENAREFEY PR O R
-feature [feature file] FFHcHf > #3840
flu
influenza
ﬁ«ﬁé—%%&?ﬁ
-lang [language] PmEpREaE s i ooend Tt ER o tw & T
LR 2
-svim [svm dir] LibSVM iz ¥
Example:

Jmulti-classifier  -d model en -tmp tmp —feature

feature selection/feature _en 1000 -lang en -svm ./libsvm-2.89
J/multi-classifier -d model tc -tmp tmp -feature

feature selection/feature tc 1000 -lang tc -svm ./libsvm-2.89

kevword matching (rule-based)
BAAENEHTHE? AR H SR 4 BERA N A

Jperl keyword matching.pl [keyword dir] [language]
[keyword_dir] R F S AR T BALK O A BT - B
PR PAE R E A B MET

27



[language] EHFTHE Y TR E S i keyword matching > en 2
tc

crawling data from DB
izt A7 g 2 IRFHLRE P EAR BRI N T kg ie FOF

/perl crawl_data.pl [output dir] [language] [num_doc] [diseaselD]
output dir] ¥ F & F i HF R %

language] B PReFEE S

num doc] E& FINE A

diseaseID] & Fichp g < ID

-
&
L
\
priis
vd
ht
I
1%
™
I
She
—
=)
=
)
R
-l
P
(\x
E
7
)
A%
i
,‘m

B ATRE e BT AT %
FAREE
H_WHO F & 3k} B~ Epidemic and Pandemic Alert and Response
(EPR)[http://www.who.int/csr/don/archive/year/en/]sH% 4L > £ 5 1996-2008 &
o 2EARBE g 0 F T 670 f E T F o

[T

% F# 670
& % % (Gold Standard) ¥ 5 R 7E e L oo
Tioe g LR 2113 HEF/>2F o
[REEol 1 S
A E R R &

v I35 :1333 B/ %
v B 16 B/ F
vViooBo) TR/ R
v L 53
4B R
v T :i215®/2 3%
v B 10 B/ F
vViooE 0B/ R
v REA 342

FHRiE T E
34 i 2 47 7 Precision £ Recell » ¥ ® & ) Top N inclusion rate
Precision = ( #gB~ 1 L Fr g 4 b L / S1G B 4 B S )
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Top-Ninclusionrate=(F % *F A ehit g4 ¥ ¢ a0 NS g w)
Bk
= ;2 1 ~ HighFeq (HF) :

Method : HF
Precision : 0.224 Recall : 0.513 Total : 670
Top 1 Top 2 Top 3 Top 4 Top 5 Top 6
0.224 0.328 0.419 0.464 0.496 0.501
0.6
0.5
0.4
—HF
03 Recall
0.2
0.1
0
Topl Top2 Top3 Top4 Top5 Topb
= ;% 2 ~ HighFeqCountry (HFC)
Method : HFC
Precision : 0.682 Recall : 0.818 Total : 670
Top 1 Top 2 Top 3 Top 4 Top 5 Top 6
0.686 0.784 0.806 0.818 0.818 0.818
0.85
0.8
0.75 HFC
0.7 Recall
0.65
0.6 1 1 1 1
Topl Top2 Top3 Top4 Top5 Top6

= ;% 3 ~ SurroundingText (ST)
ARG T AL R F T A RE A > St w8 Window p £ bigram 3

AE o B % e 4
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ministry of 265 |has reported 93

of health 264 |has confirmed 90

the ministry 147 |of the 82

have been 143 |has announced 67

health in 210 |health of 63

to date 156 |anew 61

been fatal 154 |reported a 47

cases confirmed (130 |confirmed the 46

date in 129 |the country’s 43

confirmed to 129 |cases in 41

¢ * 5-fold Cross-Validation & 2 % %
Method : ST

Window =2
Precision Recall | Top 1 Top 2 Top 3 Top 4 Top 5 Top 6
0.734 0.818 0.734 0.794 0.806 0.812 0.818 0.818
Window =3
Precision Recall Top 1 Top 2 Top 3 Top 4 Top 5 Top 6
0.737 0.818 0.737 0.793 0.812 0.815 0.818 0.818
Window =4
Precision Recall | Top 1 Top 2 Top 3 Top 4 Top 5 Top 6
0.722 0.818 0.722 0.796 0.812 0.815 0.818 0.818
Window = 5
Precision Recall Top 1 Top 2 Top 3 Top 4 Top 5 Top 6
0.719 0.818 0.719 0.803 0.812 0.815 0.818 0.818
Window = 6
Precision Recall | Top 1 Top 2 Top 3 Top 4 Top 5 Top 6
0.713 0.818 0.713 0.799 0.813 0.815 0.816 0.818
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0.84
0.82

g = —— = vindow=
078 win =
0.76 // window=3
0.74 " window=4
0.72 £ — - — - window=>5

0.7 — - - — window=6
0.68 Recall
0.66 :

Topl Top2 Top3

P

4 ~ Combine (CB)

APERE ST 29 > EExR4FWindow=3 &{7F % -

* Linear Combination & & HFC &2 ST e % » X2 o /& » & * Score

function =a(HFC) + (1-a) (ST)

Method : CB
a=0.1; 0.1(HFC) + 0.9(ST)
Precision Recall Top 1 Top 2 Top 3 Top 4 Top 5 Top 6
0.740 0.818 0.740 0.796 0.812 0.815 0.818 0.818
a=0.2 ; 0.2(HFC) + 0.8(ST)
Precision Recall Top 1 Top 2 Top 3 Top 4 Top 5 Top 6
0.745 0.818 0.745 0.796 0.810 0.815 0.818 0.818
a=0.3 ; 0.3(HFC) + 0.7(ST)
Precision Recall Top 1 Top 2 Top 3 Top 4 Top 5 Top 6
0.739 0.818 0.739 0.796 0.812 0.815 0.818 0.818
a=0.4 ; 0.4(HFC) + 0.6(ST)
Precision Recall Top 1 Top 2 Top 3 Top 4 Top 5 Top 6
0.737 0.818 0.737 0.796 0.812 0.815 0.818 0.818
a=0.5; 0.5(HFC) + 0.5(ST)
Precision Recall Top 1 Top 2 Top 3 Top 4 Top 5 Top 6
0.737 0.818 0.737 0.796 0.812 0.815 0.818 0.818
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0.84

0.82 —
/
0.8
078 /, ——— a=0.1
O 76 / a=0.2
' A _
0.74 =< @=03
0.72 T aslke
0.7 —o = =
0.68 | \ Recall
Topl Top2 Top3

4 T8 ek L iR
AP BigsEd g% kvt > 29 ST o Window B 3 > CB eh
oB0.2-

Method | P R Top1 Top2 Top3 Top4 Top5
HF 0.224 10513 10.224 [0.328 ]0.419 |0.464 | 0.496
HFC 0.682 10818 |0.686 |0.784 |0.806 |0.818 |0.818
ST 0.737 10818 ]0.737 [0.793 |0.812 |0.815 |0.818
CB 0.745 10818 |0.745 [0.796 |0.810 |0.815 |0.818

HE 7 g 2 CB 3] 8% 0 Top 1 inclusion rate » Jp F] &3 ST = 2 % L
= > i%iF Linear Combination > # HFC 2R i» £t Z [ gren g k4t 5;31‘ =k F)p

Top 1 inclusion rate + = 7 0.8% > Top 2 inclusion rate + = 7 0.3% o

P ATR ch 18 T S
TR
HWHO? = F = ek b pRBp p B ATH -k & R A 47
[http://www.who.1nt/csr/don/archlve/vear/zh/lndex.html ] hF > j£.2004-2009
Eipod W RRS GHEE AESTHYF o P

Ainp—" Adtn sl R—g 37 4R

2007 & 12 % 27 p

= Ak % - 42 4 B4 H5NIL 4] 4 in g ;,;amef Flgg 52 B R ek HS
SRR IOME 2 WG AR R HE L A Y e % R
CERIE A FIEIES I X R F »]zﬁ:mﬁﬂw‘ % % A (HSNID) 4] & s
Bopd o 7 HSNLABEpEr - £ kp b I8 B2 KT+ w~11 3
210 MR B R SR 0 1107 23 P Gk s 117 28 P o B AR
REFHTFIRET AT 7 IERATFIRA
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ég,ﬁg FoRpe R e 1 iFE SR AT A RPHERRE AT B
_ﬂ' 4‘H5N1 i]@/ru)&,ﬁ”/ﬁﬁ"'@f”mvgﬁ I @ ﬂ:’“‘}‘—r“‘%’:?“’é\”:

‘“ﬁ

o AH AR AL ERAP G AFT DN A E B,

o TP AETLNRIRME e BRI BF LR U S |2 TR T
—%"ia;i)i;}k » IR ﬁ;%‘%”%?ﬁ% .

Wé%ﬂﬁiﬁbiﬁ#%ﬁﬁ’%é—iﬁéﬁﬂﬁﬁﬁﬁ’éﬁm@%
SRR F FARE R it L R B ER AR 7
E ‘;fﬁ € & # *’: /r'}%‘*Ti‘aﬂH/ﬁr,‘m m%ﬁ]‘ %% i H V),&E,-{L#”D’FI'LJJP‘%F .
“’%%ﬁ% MG R EIH FETLE MR %’b*nﬁﬁmﬁm%
B Bg fie- PR LR AR g ki

a

CERRE it

v F 443

% ¥ % (Gold Standard) : ¥ 3 B 7k Bhy 7 o
Ty LR 135155/ % ¢
i iE o BRfC AL

A BB &
Ty 403 B/e %

Bt D13 B/ F

A S - YA

HwEZ 521
TR F A s

T35 :398 B/* i
Bt 14 /% R

Bl B/ R
%ﬂﬁi 5.41

e 6 0 o
AR NI NN

AN NN

i ﬁ i Precision ¥2 Recell » & * & ! Top N inclusion rate °

F S
= 1~ HighFeq (HF):

Method : HF
Precision : 0.113 Recall : 0.469 Total : 443
Top 1 Top 2 Top 3 Top 4 Top 5 Top 6
0.113 0.152 0.223 0.364 0.406 0.451
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Q.5
0.45
0.4 /
0.35
0.3 /
0.25 / ——HF
0.2 Recall
0.15 ——

0.1

0.05

Top 1l Top 2 Top 3 Top 4 Top 5 Top &

= ;% 2~ :HighFeqCountry(HFC)

Method : HFC
Precision : 0.652 Recall : 0.791 Total : 443
Top 1 Top 2 Top 3 Top 4 Top 5 Top 6
0.602 0.700 0.770 0.788 0.791 0.791

059

0.8

0.7 /_’

0.5

e HFC
04

— Recall
0.3

0.2

0.1

Top 1 Top 2 Top 3 Top 4 Top 5 Top 6

= ;% 3 ~ : SurroundingText (ST)
A 300 B B R R T BGEA > st £ Window size p 57 bigram
SUE o
$ 200 PTRGE AL S g de T
vV TErRER I3221F/7F
v iEiE R Rt
® T33:3343/2F
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® - 11 B/
® i) 1B/ F
& I 1433

>

i

¢ * 5-fold Cross-Validation #§ 2 % %

Method : ST
Window =2
Precision Recall | Top 1 Top 2 Top 3 Top 4 Top 5 Top 6
0.702 0.791 0.702 0.733 0.761 0.778 0.791 0.791
Window = 3
Precision Recall Top 1 Top 2 Top 3 Top 4 Top 5 Top 6
0.701 0.791 0.701 0.752 0.779 0.788 0.791 0.791
Window =4
Precision Recall | Top 1 Top 2 Top 3 Top 4 Top 5 Top 6
0.707 0.791 0.707 0.745 0.769 0.781 0.791 0.791
Window = 5
Precision Recall Top 1 Top 2 Top 3 Top 4 Top 5 Top 6
0.700 0.791 0.700 0.725 0.75 0.774 0.791 0.791
08
0.78
0.76 /
0.74 /// = \Ninodw = 2
072 //// ——Window = 3
/ Window = 4
07 ——Window =5
0.68 ——— Recall
0.66
0.64 : ; ; . .
Topl Top2 Top3 Top4 Top5 Tooé6

= ;2 4 ~ Combine (CB)
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APERE ST 29 > EExR4FWindow=3 &{7F % o

* Linear Combination & & HFC &2 ST e’ % » X2 o & » & * Score
function =a(HFC) + (1-a) (ST)

Method : CB
a=0.1; 0.1(HFC) + 0.9(ST)
Precision Recall Top 1 Top 2 Top 3 Top 4 Top 5 Top 6
0.716 0.791 0.716 0.783 0.791 0.791 0.791 0.791
a=0.2 ; 0.2(HFC) + 0.8(ST)
Precision Recall Top 1 Top 2 Top 3 Top 4 Top 5 Top 6
0.722 0.791 0.722 0.785 0.791 0.791 0.791 0.791
a=0.3 ; 0.3(HFC) + 0.7(ST)
Precision Recall Top 1 Top 2 Top 3 Top 4 Top 5 Top 6
0.715 0.791 0.715 0.778 0.791 0.791 0.791 0.791
a=0.4 ; 0.4(HFC) + 0.6(ST)
Precision Recall Top 1 Top 2 Top 3 Top 4 Top 5 Top 6
0.713 0.818 0.713 0.778 0.791 0.791 0.791 0.791
a=0.5 ; 0.5(HFC) + 0.5(ST)
Precision Recall Top 1 Top 2 Top 3 Top 4 Top 5 Top 6
0.711 0.818 0.711 0.77 0.791 0.791 0.791 0.791
0.8
0.78
0.76
/ a=0.1
0.74 / 0=0.2
0.72 a=0.3
a=0.4
0.7
a=0.5
0.68
0.66 | | |
Top1l Top 2 Top 3

41 e i

36




Apedie Bigszd g% kvt > 29 ST o Window B 3 > CB eh

aP~02-
Method | P R Topl Top2 Top3 Top4 Top5
HF 0.113 0.469 0.113 | 0.152 | 0.223 | 0.364 | 0.406
HFC 0.602 |0.791 0.602 | 0.700 | 0.770 | 0.788 | 0.791
ST 0.701 0.791 0.701 0.752 | 0.779 | 0.788 | 0.791
CB 0.722 ]0.791 0.722 | 0.785 | 0.791 | 0.791 | 0.791

i% 1§ linear combination #h%#c e & T > CB A Top3 P it 47 :E

Z 7] 0.791 e

Inclusion Rate » * 4c% F 5 Topl i =it 53 & | 0.722 5 Precision °

(4) 55 o B g (TN
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[HIN1]- BXRE B2FAXR (GINEH)

2009/11/06
RS BBEHNE R -RERSREDR FRRY  RBOABEARTRY - PRATASEEPOERST - BHRE [BUR] ORF - FURDEARS
MEREESH - SRESHERERE BN TERELATAR  DENEERESNSRAAR [AGR] - BREERE
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2009111102
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{ERMEE ; DEBRREERT - SRYORRREERRESH —EEEEANRS  2BHAANTRATNES ARSI - #

Bl 15: k%i & Web /i g

English S5fch3r MRS

Time Period

| Last Two Weeks &
Disease m

™ sARS

™ measles

MHIV

™ Smallpox

W Tuberculosis

™ Plague

W Cholera

EHBV infection

E Rabies

™ Hepatitis C i

™ Anthrax v
T

Source

W CNN Health

™ BBC Health

™ Reuter Health

E Yahoo Health

E Google Top

E Google US Top

™ Baidu Health

™ Reuter China

W ProMED-mail

W WHO Disease (EN)
™ WHO Disease (SC)

Data Language

™ English
CESTES
W stz

AFH R - B ATEANEREREE L gun 5 httpy/ircsientu.edu.tw/
~irlab94/cchebsite/public/ o 4B 15 #75r 2 iE5iE Web i > (8 % —%‘ EBERE P2
-1 % BAm(R Y Disease > P éﬁhﬁﬂkia‘%; 56 A0 ¢ 7RG VIGER DS
P A fﬂﬁrﬂ FERZEAR) - 2 % Ba HIE KAEE Y Source > P

AL 12 BATE KR)EZTE F o BF (B ® Time Period) »

A SLp B il )

G F L RTE AT RIZETAM  TEATE Y HERINEET R g A e R

37



* Google Map (http://maps.google.com/) » Z £ 3 Bl H& 7 VR b+ % ¥ it 2%
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