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TR R PakE i & A 47 » 1947 # Shannon 14 Fuitewk i i 07 (Noise
Chanel Model) 3 22 # 1 £ » #73 & 11 e & 72 35 (information theory) & %7 34L&
FEFTEORH . AR FF RO R EF PR SEHS 6 0 1961 £ FRE Y <
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EA g Ho- B 31980 F B¢ S RE Y A B S Eay g
MFEAE G A * BN 5 ¥ £ 3] (Hidden Markov Model)snsi i & & B &g iRt
FI* 3F 35 AR 72 o ¥ - 3 5 John Sinclair » Geoffrey Leech, Sidney Greenbaum,
Jan Svartvik, Randolph Quirk. ¥ ¥ 'g (EP Amp i 2WETE 7O E BEr X
EWHFHAFERFR 22 BLBREFEF S0 BERFE
2 % (%5 Sinclair (1987)1, Quirk, Greenbaum, Leech, Svartvik (1985)2, Garside,
Leech, Sampson (1987)3) & R i Z +« & John Sinclair % #2#£2 Harper Collins !
AT 1980 £ R AT R A ASFERE ¥ P E R R SRS % Collins

Cobuild # = g i # - Collins Cobuild = 74 if ¢ ¢ &4 2« F o {i'l#ﬁ < B A

' Looking Up: An Account of the Cobuild Project.

A Comprehensive Grammar of the English Language.

’ The Computational Analysis of English : A Corpus-Based Approach.
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## R & 3% Penn Corpus, Sussane Corpus % > ¥ 2 4ri@df izl A p =
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¢ < @22 K2 (Penn Chinese Treebank )
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Treebank - ¢ Linguistic Data Consortium (LDC)#7% {7 > # ¢ #73% & % ¢ 1 Penn

Chinese Treebank - = Chinese Proposition Bank e
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Frideandrrajudics

| Fite view | Clusters | coilocates | word List | Keyword List |

L} L

1 5 wall =2 naglact such an scquaintance Wall, hew p
2 = proud; to be above his company, and above baing
£3 dies; noc defisient in good humsur when cthey were

4 . and fnte it for half-an-hous--ves
3 with snpone with whem e b

g need frem Lady Catherine. She had been grasicusiy

u £t of iva brightess ormamenc. Her ladyship sesmed
& Eitted fo: a walkes than o cesdes, vas sxtiessly
& the naighbsushesd, the socisty, appearing higniy

Doaml and i= tw such a4 gesd Soks, toa, BRat yen w
and mot sil his large escase in Derbyshize sould
mer in the pewer of making chemselves agresable
with the

tion and the peincipal seoms,

Bim to b as varisnce --"Thers, Mre. Bennet ‘--My
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with the idea; and you may imagine chas I am happ
e el

- zgw book, sad go. In prspous soth

with a1l that ha had yet ssan, and apasking of £

Eridesnarraiudice sx

Prideindirejudice. s

18 n in posssssion af 3 mess valushle living, had iz pleassd che gencieman we wers spaaking of jusc new.* "In Eridafndbrajudice
11 gucd a grace eould. She vas not the bester pleased with his gallantry from the ides it supgested of Frideindirejudice. su
12 arisfied with sy seception. Mz. Dascy swemed such with the PridehadPreiudicn. tx
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e (S ][ s |[ 5en |

Filwes Processad ekt 3478

[Reset] TN | P tevett R 3 © tovmz oA 3 7 tevmis [R5

http://www.antlab.sci.waseda.ac.jp/antconc _index.html

Tl
el
=5
Sy
[
Ed)
)

~N

P EEBREITHFIEAEBORAEREY GRRGHEF o 4o

@ Antconc p 2= concordancer # it 3 F 5 — B A 4P T 2 Concordance hits

FLE P AnRaME S 0 P & ERIT B PR o

EAENRAST o 4o B 0 2hiE Antconc F * Wordlist

Fi Giohal Selfirgs Tool Piniranncns About

Carpus Flles | | Fite view | Clustars | coniocates | Ward List | Keyword List |
e Tokal M o Wiond Typer: TUEA. Toal Mo, of Wond Tubens: 125857
Fark Wiord Lemma Wiurd Form{s)
1 the
2 to
a e
£ and
5 ETE
& T
o A
8 an
&3 was
10 that
11 e
13 | she
13 1%
14 S
15 et
16 nis
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R L T T TERE T PRI P ER SR
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Hens@igh 2 A E@gL 4o™ b5 BFE d A 4538 o
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EEVFEgREL 2T U d TRPOFMF Y 2 S48 5 LingPipe
http://alias-i.com/lingpipe/demos/tutorial/chineseTokens/read-me.html 12 2 g * 4§ <
& ¢ Chinese Word Segmenter http://nlp.stanford.edu/software/segmenter.shtml o # &

FHEFY ARSI T AT B ALy

FoARHR g HEER LTIV EHE -

FgE o P 2 g ik io 4N v i §] 98901 F e Fx 4 Stanford Parser °
%%g LR g BE Jfg,gagi;t M FABRRE ) B ERE NPT ,:;\D;;:;;:r\_—»gghg,J.
Bk AN LR 2 45+ § 0 Chinese Word Segmenter 7‘;&'7 IR 2% WA
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+ C O ckipsvriissinicaedutw

wE A
& SCEF 89 R AEMIFSR  MIFFIR | WITR | THITER | SR | S
. BWE(m) EERM) Bcan) BRITR00) GAERem) SN BROE) o (COMMCATEGORY)
O WA W VR) DN OUT) R (M) ZER (Ma) BT (Na)  + (COMMACATEGORY)
O AR {OBichi) WEE(VC) MMM (el F (D) MR OVC) ERMER) - EcoRy) fRVC) WEE(Ma) - ESCRY) {BHf (VE) A ) -
o (PAUSECATEGORY) SME(Na) W (Cab) ME(Na) ®R(D) (D) PREF(VC) - (COMMACATEGORY
© W i : :
. RiB V) E(VC) EBREE(Na) B (SHT) MNERIY(VH) « (PERIODCATEGORY)
[5F--0d-=
(W) BRI (Mb) TR Nd) MR OVC) MM (Ra) MBS (Ha) EM(VC) HI(DE) [ (PARENTHESISCATEGORY) (UM.(Ne) HEMiNa) P (Ng) - (COMMACATEGORY)
O BN
#(Nc) Pfy(Mb) BT(DE) M{h(Na) , (PARENTHESISCATEGORY) TAE (Ma) - (COMMACATEGORY)
(5] N ]
v fE sy W eer R over Moo SRAEME e SEoer BAAR e #RROcn BMne) $EiNg) o (COMMACATEGURY)
i
ons frvey [LEing BRVE) s [PERIODCATEGORY)
© BT

(F¥)  BEHF)  EARE ey L (Ma) ¢ (COMMACATEGORY)

JEERIE (b)) | (VE) ¢ (COMMACATEGORY)
ERUJMSEER | R

dpa A R AT IR,
eborad Dl s P

BhVA) TE(P) AR (Ma) [Efk(Na) 378 (Na) - (COMMACATEGCRY)
il im)  BRAE(VE) 0¥ (Na) WEFIR(Ma) - [COMMACRTEGORY)

1B icoe) RV B DE) R (Ne) (COMMACATEGORY)

BEE vy B Dy BRIV VOl o (COMMACATEGORY)

Al Rights Raserved.

SH(P) AP (Ma) (PAUSECATECORY) AN (Ma) SE(Cab) PAME (M) OHTD) RV OLRETIVC) 0 (COMMACATECORY)
IO (Cee)  ERF(Ma) AISI(VH) @Y (DE) o (COMMACATEGORY)

FiD MM ve) 198 (Na) -+ (COMMACRTEGORY)
#iD) iB(D SRR (V) ¢ (COMMACATEGORY)

Bim TR BRov WERTIR (Ne) 0 (COMMACATEGORY)

Bl= ¢ b o] end o foi b e 4 50
http://ckipsvr.iis.sinica.edu.tw/
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%03 B (2632 247 B 4o® < 9 Minipar 2 Stanford Parser © 75 £ Lund ~ & 12
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\
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-nu\

e (4o PPNP) & % - B Fahe 3 o @ {54 % 350 Bt e+
e (2 FRAG 57 ) 4 284 1 S A= B i)+ (sentence) (4 TP HRom ) o ¥
*h Sinica Treebank 3% /2 S H4% P~ ~3F L ¥ R | ( Head-Driven Principle ) » ;1p?
?oeF(Head)frd # &4 (defipdedd ) g2 e Rl - A o3 7 e

-
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S
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/[0 7% - Qulock | | GIMETE - me® | CHeSRG_SLe | GHARMEREE | () LngPipe Chnese | gy Stanford Paser 1 () SEWEAE 1] CKP Chnese par Y e
€ @ parseriissinicaedutw RN

AERRAR ¢ TR | UG AR | NRERI | O | R | St

R SCEHT AR LA

CKIP Chinese Parser

FRInElTaEE LRI - RCERS © BAiuSIE 0l - AEWESNE -

CKIP Chinese Parser demo version. Restricted to 20 sentences, and each contains 15 words at most.
B TR -

For Example: We all Boe bumerflies.

JOTERFCRANT - IWE B R AR RSt S
ANSEFEIETTINE - AELAM R RRES - WE & EEE THRIA «

PETEAR(See enamples) | Parsing i

575N KR ERVK) WHENa) E

TR (mput yous test here) [ Parsng_#1)

ARED TR R AT IS TRl

Grammar Rule Selection:
@ Crammar with best performance (| Partial Strucnare (One Sentence, | tagged? ))
' Word segmentation adopted grammar

FRNEE ANELRAT | Al o

Bl © FRiosaosi ] e < 3147 el ~ A G

/0 #7% Oulook - \EIMEEE-B=® - GIw=BHE_SEw - GIBSUERSE | lngPpe Chinee g Saniod Paner | () SERERE ] Rewll el
€ & C | ©140109.19.112/data/59517620 trec bt oA
B EA |2 - oRESAEAen @8] | FRE| [mm.| «
AT %
Parsing Resnlt
[ B retam) B
IE SR ¢ sl LU

PS. Select i sentence ko view its lree diagrmn

g [EI[1] BB 411 [0] S(agent NP(Head Nb 30 2 time Nelabe TF(Head VC2 (i jpoal N?c.udmums B bead S (agent NP (ropesty Nod 38 5 [Head Nab 258)[Head VC2 3§ Head DE £) Head Nab g.it}:m

B] = &_Stanford Parser ¥ < 2|47 % &7 ﬁaa] »~ fi & - @)= Stanford Parser ¥ ~ 2|47

Foofy N E & R 03 g SR R M o 3 S T

2 BanvZiz iao NP A_Liwe > VP A &0 [P A o3 o Bl- 57 2 BT

Sy s by - oo & - 2z
BB Fanfzikghl iz e



/|0 ®78 - QullockWet. ~ | G *HETH . BEER - | CJsimEE= =] "#% () LingPipe Chinese To! -] 3. Stanfurd Parser O exrnas T e
L C' | @ nlpstanford.eduB080/parser/ oA
) 4aEA | =x - cRARAEAen (08| | FRE| [sme| »

Stanford Parser

Flease enter a sentence to be parsed:
ST TS LT

.langlugl: Chanese [z]  Sample Semence iR tParu]. L

Your query

My dog also fikes eating sausage

Tagging
Hy/BRFS dog/NM also/BE likes/VBI eating/VBG ssusage/NH ./.

Farse

{ROOT
(s
(NP (FRAPE My) (KN dog))
(ADVE (BB alsch)
(VP (VBZ likes)
{5
(VP (VBZ eating)
(NP {3 aauange)}))h

(BRI )

Typed dependencies

possidog-2, My-1}
meubj (likes-d, dog-2)
advod{1ikes-4, alao-3) -

Bl = ‘Stanford Parser * < 47 B mﬁi%l NI
http://nlp.stanford.edu:8080/parser/

/|0 ®78 - QulockWet. ~ | G *HRTH . BEEE - | [JsimEE= A= “#% ) LingPipe Chinese To! ] 3. Stanfurd Parser O exrnas T e
L C' | @ nlpstanford edu2080/parserfindexjsp oA
By 4AEA | PR i) - | CRERAEARE? a8 [ FRE| [sme| »

Farse

[moat
(I
[LE =R 4 43
(313
VP
P (NT FED
VR (v i)
[
e
{1p
I5E (o AR e @)
VB (W F#) o
{DEC BD))
e L R )
{FO = )11}

Typed dependencies

oeub) (-3, HLNW-1)
mod (HE-3, FF-2)
Toot (ROOT-9, M-}

on (SHE-5, BA-1) 1
oauby (-6, FE-5
deplB)-7, Eib-6)
remed (EIR-8, B)-7)
ace] M3, -2

Typed dependencies, collapsed

nabs (43, HEW-1)
e (-3, F-2) [

roar (ROO] -3y

s (SE-s, #R-4

maub) (Ef-F, HL-5)

depilfy-7. E-6)

remod (i8A2-8, #1-7)

Aok (EE-3, EE-8) =

Bl - “Stanford Parser ® % 245 %éﬁﬁi&] RHEOE
http://nlp.stanford.edu:8080/parser/



C' | @ barbarcsthse 2091 oA
Zﬁ. LAER | =7 CRARAEAER? |AF | FTRE| |Af | x
Try the semantic role labeler

[Enter a sentence in Chinese and press Parse.

REFEFRULAREAS » R ISRt
Input

& HTML
Refarn P8 o i o

¥ Inchude graphical dependency tree output

4 Attempt te Jookip and reference predscates m dctonary|

| Parse |

Note: For optmnal pecommance, please

= Gpell propedy.

» Make sume to end the vith n pericd (or i) ({ln Iengages whese p ionis rypi | that is J)
+ Start the sentence with an uppercase letter

» Orily feed the passer one sentence a time

System composition

+ Tukenization - OpenlLP 1ools tokenizen (English Starifond Chiny (Chiineye)
* POS-tmpsing, [ irsticn and Tep, v Parser - by
. ; ing - by Bemd applicable for

* Semantic Feole Labelny - based on LTH's contnbuton to the CoNLL 1009 51
* CGraph Visualization - using What's Wreng With My NLP?
Far davwninnds and moee & iom see hitp:/ code zoazle com'p mate-toals
T This is anly applicshle for HTML response, and with English Note that this takes longer, and if the enine dictisnary is down, it muy time out and tafke s signifieant smaunt of time

B~ %2 Lund * % 7 Mate—tool 5 A5 B 489 © c2d 2 247 % il » 41 5
http://barbar.cs.lth.se:8091/

TR G L a—— e

L €' @ barbarcslthses : oA
By AER | =27 - | CRARANASS? | 0N | FRE | | B =

wyse | s | wsa| , |ﬂ|iE?&|£!|ﬁf|1ﬂl|ﬁ£M
01 H
1Be8,01 m

Parsing sentenice requized 34ms

————
—
[ 1(( I”\‘l WW
<root> BT AR Ill‘ il .

[l o= e
* ek

W NN W PU NR W W I

POS[PPC [PFeats|Head|PHead] Deprel[PDeprel[IsPred| Pred [Args: BifE01[Args: FE#R.01[Args: H2.01
v v o o ROOT [ROOT [¥ 8 01
[P [N i 3 NAOD|NMOD
R A (O d 1 | (COMP [COMP | a1 B |
(g |{ig |{Fid 1 | CoMP [COMP | | B B
I,—|.7 1 | crN Jenn B B B L
@ 7 |7 spr [sBr | | B (A0
s[5 Jom Jar v [mEsmo R B i

http://barbar.cs.lth.se:8091/

S LM PR D RT IR § IRORGERL 0 %0 2 2 bl
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| EI#sE=u28EEE - | 0| #T - OulockWel: - | 4 Laurence Arthony's A« | [V Cinese dependency = | () s Ficle Labele () REER Ry ¢ Rwm

€ O dictrevised moeedutw oy a,

ERBEEFATEET A
R OBPEIFEIEITE R T HE
FH BN ) OFLRSEERA HY - SPGSERSITEE  ITEIR -
[ERA | MaaAA | RG] | SRk | RS | AERA
AR el O (eET) HF M[] #

IR oo O FW ORE ORR O
FHEWARARAERARERD

8 [ #ex

n !FY-—T-'!'J!L%
L\ S04 2 t
P
2]

ot o
=

ARG A RN

I"‘I; +
EF3 mﬂaiﬁ o

g THARTERTAPRSEW, - T (ETRRAREF) BTR,

L2 L Y-S RS 422326 1 1R SRR sl u ‘j @&
FRERMA N RS (c) 1994 Ministry of Bducation, R.0.C. All rights reserved. {346} (BuiEs)

ML $e7 N EMREFL LA E G
http://dict. revised. moe. edu. tw/

/EI#=E=RSELERE | 0 AT - Oulockwek - | 4 Laurence Anthony's A = | 1] Chinese dependency | () < Role Labele = | () = ey ¢ H
£ € | @ dictrevised moeedutw/cgi-bin/newlict/dictshicond =%A4j%A4% D2 &picceLen=508d =1 Sicat = Bukey = - 518650643 &serial = 1&recNo=3&op={&imgFont=1 ] A

BERBEEFRATEET S

BHSPEERITE R THEE
R R © (D4E#Y) #E 0[] ¥
QEW OR%F OBK O
P B SE A
HAEENEEADREE
I»l'\fl:uksr [ EE
BERGAENAEUEER e
AEE] ]
4. Kk
HEE—% S Y~ CA
FiEHT S da fu | x25=% ©da iu

T BRuH S TAEMPMY - bl kX Rkt AFPARE -

DERUABRLEROUB - BT A« FATEARET THHEE  BYUMASMFRR AR RHE
LE TR FE £ ¥ SL

QH~ «sCA dai f&

Z¥A EZA# kB TFT-H

T Kﬁ%p;]\,gg?i S T !
http://dict. revised. moe. edu. tw/

CERAEE A HERAALL P P E D kenire Hownet £ - B2
E & g i B (%4 Dong and Dong (2006) - 4 Hownet & 3 73 & 4p § &0

5o - BEFOTRE VU ARIEAREL A A AL FATE LM G px
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A2 e 38 %o i 41:*%3 4 % Hownet #2 6 F = & < $83¥ doctor, surgeon,
doctor - v i ¢ & ~ % 7 3¢ A {human| * :HostOf={Occupation|
fi},domain={medical|§ },{doct0r|%§ ioragent={~}}} c H LA - fELEFF THRD
meta language, ¥ 2 hi ~ & 7 F 4 8- B A o LG i S FFR 2 L Fis
FERGRFLEFGFLES o @ %rl%:i’éfﬁéé“? F - & ~ {doctor|F in} o ¥

i B o) % HowNet #%°v = 2 E-HowNet

CI#SE=RoEEEY - | 0] 870 - Culook Wek - | 4 Laurence Anthory's A « | [V] Chinese dependency | () Semantc Role Labele ] SSEATETHNM | L) SNaRaAmsman - 1 W
€+ C D chownetiissinicaedutw/ch o @A

= ohject|/swe [ &9 , &, HE )
= thing X [ Chede , s, ww , el S, XM, X, B )

) Colapse & B - % physicall $98t [ #9 , iR , @00, 1 ]
= abstractidsfin
TWE WTES | AETEAEN G mental[BE [ FRIB , LEB , AC, O, A0, OR Rl IR e, G, M, OF, O, G, O, O, O, D, B, O,
— ﬁcﬂl«.ﬂﬂﬂmiﬂiﬁﬁﬁmhhlﬂMﬂsm&!ﬂﬂhﬁﬁt&km&!i&ﬂ]
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B AR Y I FREMEE F - OB AR - BSOS > Gl4e John
saw the man with a telescope.® ® 14 ¥ %2 with a telescope ¥ 12 if 4F % 37 2 the
man(N#F L- BF ZEEDA)S T UBEH D saw(9BY L EEF L- B
L) i Ak A G o B2 e a3 PP attachment {0k & PR AR f ciE
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UNIX £ LINUX (¥ s S 2 FApg 5 en1 27 0% R d@ig i g Foplo st i

2 %t

ke

. PC F % L LINUX £% % 3L 4opt 7 00 i % UNIX (T ¥ & Su97 2 & e

|l

2 ¥ Y PERL AR\ gl i 4, o 4

F P EAEAR tr
M- 2 f % datafile ¥ o ek B BT PIATAR S output A5
tr ‘A-Z’ ‘a-z’ < datafile > output
BApE? T3 2 AR BB EES TG (T

tr —sc ‘A-Za-z’ ‘\012’ < datafile > output

. BB sort
# P ASCII "8 B £ B sort datafile > output
R BT Ko I+ # B sort —n datafile > output
F PR £ T # 5 sort —nr datafile > output

FeR % = fF 8~ Tl # 5 sort +2 —nr datafile > output

Z . RS2 E R T2 uniq

B L RDFE BT - 7 uniq datafile > output
E A 7T £ %K #ic uniq —c datafile > output
2R ¢34 # & K {7 sort datafile | uniq > output

B {83 34 5 sort datafile | uniq —c > output

B T A BR L BRI S 7o 2R £ IS

* LINUX {2 535 [ PERL ?ﬁ?,ﬂﬁﬁlgﬁ i (Interpreter)}i' '] El“[ﬁ"f‘ IV o =9 PERL EFJF; gL
HE VT Window (B SRS o
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tr —sc ‘A-Za-z’ ‘\012’ < datafile | sort | uniq —c > output

PR T F AR we
-8 F#cwe -l datafile

8 3 #icwe—w datafile

35 3 ~ficwe —c  datafile

T, EREY R 7R - F P AN E AN K grep

71

% P - 7 pattern i1 F B 07 5] 0 % grep ‘pattern’ datafile > output

7. awk - A E et RN ES
FAhE P %o 7 pattern iz B F B hiF sk

awk ‘/pattern/ { print }’ datafile > output

7| & datafile % = &2 % - ¥ & 12 tab B 1§

awk “{ print $2 “\t” $1}” datafile > output

4o % datafile % = FE A3 1657 % -2 5% = fF > ¢ B 202 tab B 1§

awk ‘{ if ($3 >=1.65) { print $2 “\t” $3} } datafile > output

= . perl: % &7 C#E3 »awk> sed > shell programing > # ¢ v awk { 5 = >

A AL -
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. I R 4 (mutual information):

I 23 4 (mutual information)®_2t & 32 % (information theory)® ek A% 4 >

PR A RER LR NROP IR BT B RO O R R B

5 R

MI(xy)=log, oY)
P(X)P(y)

ﬁr%f'%}?é?fﬁfimr% BRIV A TN P N R L SR f(xy) &

Z2x By- AN Ra=tfkfx) fy)s w4 x NIt y IR

f(x,y)

(N-1) N> f(x,y)
MICY=log, “ty ) =18 F0t(y)

N N

Ken Church (1991)£2 i ehfe ¥ F L35 0 3 B2 43 5 5802 B enjpid

(word association)’ = I L3t 4 BAKH £ 7 P p AR E > FFREH AP A
LEANE AT BEF ¥ - ALNRAT 3R

Fo S F LA Lo B Lo I T ARLT Y 2R R ER

3 A3

b

% (collocations) > =

= . T-iE(t-score):

TAMAT G - AR ARE S T-ERT ARG AR R SRR o T8

* Using Statistics In Lexical Acquisition.In Zernik, U. (1991) (eds.) Lexical Acquisition: Exploiting
On-Line Resources to Build a Lexion.
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(t-score) B3+ B :Z = & ¢ F * chsi:t B ¥ |4 otk ¥ (statistical significance test) »
#_Ken Church (199122 s enfp £ 3 LE* A8 & > ¥ 2235 L L f5pe—
Az % o T-B &% A {c 3 i % 7 (confidence interval) B 7 4p B o & FHFLE 45 +

pEoom T-Ex > 165 LTF S5%eniw#HP LR 5 &

T et 5w g s T i o st e

F(x,y)- TOOF)

JE(x,y)

t~

= . ¥ (entropy):

% (entropy)» E3U L IZH Y il APEE > 1960 & AL F ST F M R 0 1990 {2
WRALE PP EF T EY R TARLAREES AL AR LaE o2
Ny oo

entropy = - k X pi log(pi)

2 N i 37 (ngram)i% 7 -4 (language model) & & se3t V822 89 i H

A BT E T A CNEFF TR EK - B+ F NBROBFT 0 5 G

FIN-1 B2h T o BBARAGHBEXRENGFLF ot LaFiede g
AL - B oaanT 2 o Bf * and i3 (bigram) ¥ = i 3 (trigram) B R
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user: Prof, Zhao-fiing Gao , p
corpus: Chinese GigaWord 2 Corpus: Taiwan, traditional [ ST ] | | " | Chinese Giga¥vard 2 Corpu 8 |
%3l
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HEER
Chie =]
2y S |ﬁﬁ
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]
Lexical Computing Ltd. m
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[E-L ]
R
Switch menu
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B+ ~ Sketch Engine # i 45 /i &
http://www.sketchengine.co.uk/
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51 2
BEFIE E@ () Chinese GigaWord 2 Corpus: Taiwan, traditional 3 = 6558 (14.4 per million) B
[oi5" 3
A
2eX PP Modifier 1596 4.7 ||Object 2977 3.2 ||Subject 2588 3.0 ||SentObiect of 168 2.6
R m S BE 71 889 || 242 10.18 | | 124 103 || 0% 3 573
EREERAR ; e s e i 25
| ;; 5 || ® 7o ||BE 7 ws||sE 7 7.9 || = 6 282
th 2 74 || B 62 9.35 || 13 699 || 50 5 2.13
T = = 13 712||@ 7% 907 || 15 691 || Fog 12 143
EEE g Lot 06 ah 6 69— B 757 ||m S E: 12 1.04
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iﬁdﬁa = = 21 675 || @ 2 69| B B .53 || amE 5 0.95
55 data B 4 87| xzs 5 el ||RE im eo3||wEE 8 637 || s 13 0.51
. i
vitch menu FA 8 655 || Efrds 29 6.4 ||k 3 6.1 || @ 5 0,44
[ g w4 ||FE 5 651 ||i@ 11 665 || 15 5.65 || #54m & 0.35
& #ats 11 6.25 || 15 # 14 559 -
10 662 —
n e 1 63| B ®wE 4 551 ||Modifies 198 0.1
T, oA 4 607 || B% 268 e 4 54| BR 4 4e
p — e 4 e0l|| B ! 5 5.4 || 95t & 339
- = 52 598 =B RHRCREY | s 16 Baa||00E 4 293
@ 5 15||# 1 57||® 16 6.28 () sopp 4 515 ||BHE 5227
: ) 1 627 3 5116
i B uosa| % Ti§ 5 502 || A% 5 3
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0 B HARE Y R0 R ET SRR KRR R 2 &
WP E AT ST ARG IT - Fat o APAEHLT P FRFTET
IR AR B O S AR ki - BR AR REEL R o B2

2

e - BRI T KR

ap

o ARE T g S o R e B
% o Resnik, Olsen, and Diab (1999),T*wi LI FEaE - F fnﬂﬁ;,‘?‘;“fi’ﬁ}%%’fi”ﬁ #i
FH FHGEEETTHIHRDOF NET o s o5 MR R
EERE F LR T L 242 5% 75 (Open Source) i §8 ezl = 245 3] - &k o

B2 BT T R T Aok Y AR A L R
FIRZOETE LG WA PR IRAENPT U rE - BRI AMSE 2
T AV BEE T AR R4 # ﬁﬁﬁp - Bt AN A RIHHEFIFIR
R E B EE o TR e P MR R Hgsit o L0 Fle R

HE S P A enfsel o BAER R ¢ 7 MAER ELE 2 T A i iR poangg
4

For ik R Fehdk R kg RO LR P HBETF LS T L
Fu g oo L F LRI RE YT AR P ETnE T IT 0 AT ARG ARy

TR LR R R R S R
AARER Y PG 0 f B BHOE T - BRS¢ $0 o3 ik
B EREET R RPER A F R R S FRET

frnfhiz o gl IR AE R Y BT FEAE P RS HEeE g Q8 T

(1) F& &k KERA s Fpsr o 54 p 3 Lddkdeg - ¢ Wit v
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Py TEFEEy - p i BE5R ) BIEEE & Pt irdF T B
fERY -

‘In recent years calls for democratization of campuses have grown more
insistent. Traditional Chinese concepts of the proper ethical relationship between
students and teachers, in which students accorded teachers the same level of respect

they accorded their own fathers, are dissolving.’

Q) A~ EFRFAE > SHRORTARRAET L6 F 5 REFRL LI > 580
AL @A pin it e A it ekA AT TS F ) s R v feb b K AR
FFEx b cnieff o X SRl A 2 0 A A R MY R4
Vi g

‘Stories like these are less and less exceptional on university campuses.

Manyprofessors have come to believe that a number of factors have laid hidden bones
of contention in teacher-student relations in recent years’ politicisation of all aspects of
life, democratisation in society, the promulgation of the new

"University Law" three years ago, rising feminism. . . . Relations have

become much more subtle and complex.’

K Hoenp]F AP T UF IR SRS ELR O 3 B ¢ v S e
TR OBAT o ASREORE ek UEL T L HE kP 2 iR o6
0% T o Gao (1998)# ¢ v chengh > Bigl » FELE o F < chg HH =

(discourse unit)erkie » Mgt ERBE S H AP mc HRE )y S oo

SV AR EFREREY RS RS
MERNEFEF T E®Ae s Py AR FIRT 0 e e S RS
ERT FEMAEf SR FRHRES T ST 0 2 2 G TR AR
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(- ) Mg g me BHRH
ﬁ&;ﬁ_ﬁ?,?—;ﬁ‘?a‘f— M R TFERE Y B R R o A FRE oS

TR o TEIEA T UL AT REINA T ARG W

=k
s
N4
=
A Yy
~=h
/‘
%

Wik m féﬁﬁﬁ?%ﬁf'lﬁig S R R P BT 27 B A SRS R
F5E 5 o AR R DT BT o
(2) sgto

PR EFOBEAN T TR AR FRED FRBF L SF S RIS
M F ¥l o e 25 A ME o - AR B P 3 R R MBEOEXK
(Brown et al. (1991), Gale and Church (1993) ) » » ,Tf‘u—l?jr% B2 R- ok o TRRE
Fhe F % g RE 0 L & i R3] 37 (dynamic programming)4$ ) o8
- &G ¥ A HEYS- > Brown et al. (1991)% Gale and Church (1993)F1] # ¢
£« W ¢ ¥ T (Hansard)3y MBS e (835 0 3 0 & /S & 93961
+ oGao (199 FisF M3 E2 2§ Y BFEFZFHR 4ok (- ) B 8®
* EEE M (Hansard) 5 89% cher + - - #E-- H i F 55 o+ HRH
BARE v o m I R EY FEFFNTROTHRE (2 ) BT AGHMY 2 agR
BB G H om0 - - O RN F o 4 B ES3008 35900 4t e

M APy b - Flpt o LB R B Ry FIE -

# (- ) Gale and Church (1993) ¢ 3+ er¥t & B % cofls &

Category Frequency Prob(match)
1 -1 1167 0.89
1 -0or 0 -1 13 0.0099
2-1lorl-2 117 0.089
2 -2 15 0.011

20(2) kEREY FOTRM G E (29 2 HgpE (FH )
Bead Types | (1,1 (1,2)| (1,3)| (1,4) (1,5)
frequency | 0.53 0.32 0.06 0.06 0.03
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2 (Z2) kEFEREP 203 RM G F (P 228 d (TH 2)
Bead Types| (1, 1) | (1,2)| (1,3)| (1,4)| (1,5)

frequency | g g5 | 0.38 | 0.17| 0.06 | 0.04

o syt Z A RaE B A G R RO 2 B oS
¥t (#]4e ¢ Kay and Roscheisen (1993), Fung and Church (1994) ) - i&48 73 i 9
SELEIET F A AL BRE AR PRPRA L AP A R ARE

) = =

BA GOSN D B A A R KR (A TN

®
A AP RS D F e o A S S MR R BB s

\

‘:z_L | )o ;E ;/[;] {ﬂ # jb;_l_

BRI PR AL T TR PSR R R 0 I G e o

PRC

kit

S H A AEFL T ERA R  c doin ] kK B A AP BET ol (0
L R BRI A AT
Gao (1998)iplz&+ :x % Fung ¥ Church (1994) % &2 o Fung ¥2 Church
(1994)4#% ) K-vec ;% & ;= % & 5 521 4 (mutual information)¥? t i& (t-score) % & B &
PRI EA B A E PN ME L s LM BM 3 L2 4 (mutual information)

2 4 72 % (information theory) ® (A A4 - H 3 N EA BE 2L B IR

5 0p 0B ST DR fE B S L AR e de % R Y B S B

=

FORTAATAHON cH D NRALZERE X ] (TaE) f(xy) f4x 2y
— e ML= e f(x) 0 f(y)A B & x AR eh #iclr y T i

5 %314 Loga (P(ANB)/ (P(A) * P(B) ) = Log: (fix,y)/f(x)*f(y))

Ken Church (1991)£ @ chle F 5 A3 M0 3 A 43 5 302302 B enfd B
(word association) c 7 L3 4 EAXB A T WM IS c FERERAFE A S
LA EA 165 27ien B g 4 - Ao 3 AW AEFT ARG - fAip A
BIE O T-ER T AR Z AP R B GuplE o T-E(t-score) T B2 ¥ § * it i
¥ M ee T (statistical significance test) » + &_Ken Church (1991)¥ 8 e § F L%

ME AP EFTF VeI L LR AR cTEERELR i
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confidence interval) 2 *» 4pff o $ R A~ F > m T-E < 165F 473 95%
F

R IENE- AR EGA E TP 40T o
Py -P(xl2)
Vo P(xly) + 62 P(x]2)

HY Xy 7y NBMEFEx RS 5 o g 2 7R B®L o
TEGEET g TofFitmast o Hd NS AGFRE S ) (T H) -
fxy) *4& x & y- A ma=t e f(x) fy)» = &£ x O =X By N IR
&O
_fOf(y)
Iy -7y

S Jiy)

Fung ¥ Church (1994)efk 2 eniBk f4c%k 3 3 5 T e~ % > 333
- BWEY - BFT - BRAFERE - ANROEF AR DR S

Pl 1A B3PF 7 i 24w o Fung ¢ Church #4p e~ $394 L K B %

R (KE2RERAMIT3§) n K Aw E RE4a BEZ P 5 BRIBATS

B F%E 0 B4 Ay - fvfxuuﬁr:’z"?f)@m W B 3K w1 ?’E'J;{é 0°€‘?H£E‘j‘ (=¥
AFAPRAG LR PFEE > FILEFINR- A TPTRAGRRER 2P
e xF Pac A8 > A MRPIER PR T R M0 € vt RE- A2
o il R F—"ti*”Tﬁ—’ TR EBEiFE oA o Fung ¥ Church 23k #
FHE A S P 0 nKaw 2 (KLi*FEARTS) k4784006

W28 f 1% 3 A L8 t ERFEREFAPTAN? 2 HB2 00k R - A

:
3

e % o Fung 22 Church (1994)# * = 5|8 £ o

(2 ) B> 4

= k(A B) b = k(~ AB)

k(A ~B) d = k(-A ~B)

o
Il

AFZTEBY 2 HFEEF-ANRLPRRE bigE YRR R ¥ F

Ly NMER R cEA AP R WNREEY G AROFRE dEFP 2
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— P(Vc’Ve)
MI(V_,V,) = IOgZ—P(VC)P(Ve)
_ at+b
PV = a+b+c+d
____a+c
PV = a+b+c+d

P(V_,V,)=P(V,)P(V,)

P(V_,V,)
K

t(V,,V,) =

Gao (1998)f¢ # ¢ 7 puim i b | i 4 B chA 3R 8 A ¥ % chl 30 5 %6 11
PR CEERIERTHREN P O RAR R D R B R o T 2
ST HFER T VAt B 3 7094 F T A T 309604 o gt dh I H gl R G
DI EFRE U EFPERAPHEY T S EADIABHEF - &

T B AR 0 Gao (1998):c 2 Fung £ Church (1994)i% %72 - g LA Pt E @ 2

BEe e TR LT - FoRAPRRKRZ R F - KR E
EE* Aoz k o APy 58 F Y+ 8 (University of Pennsylvania) £ % &2

# 3% 3 & (Summer Institute of Linguistics ) #74 B cfie A 474258 » #3521
fehti s B A E S R R E MBI ER LR AP
It 2 RFPMEFLE - AR F o s iRk R HEY R Y v ER
AR AR - B2 e E (W Eons M EM ) ki Rk Fung £ Church
(1994)i & i #ri8 P e % » B /A ~ i F 1 90911+ o

* 7 # % Fung and Church (1994)ch K-vee jf 8 % » 2 s % 3 58 T+
Fro @R i R v R o - AR I B EE D

FPRL T E R @R R A RN o L ER AT
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EABAAEIHRETARET LA B RFAN (1) - BRFLT SR
o o g R BRI B LR TR HREL 0 A A
KR Y AP RS @l &y 5o JIF B g R DR

Fo(2) 4% = 25 # ™ fie (exact string match) #7it & 3| ¥ BAp % 7 'L o
bldeF 2 ¢ teacher i TpF o FHE 2 RV i TEEF o FHEY N
A F B 7 fie- (partial string match) B 35 D gpa ¢ cofeili 2 § cofeiEs - B
FUEF AR o B INAF P TREET NS IARE TN i R RS
4%%%%??°éﬁﬁ%@%ﬁ%aﬂwiﬁ%&%mmﬁﬁﬁﬁrﬁfm{V
e F P TR iy iR - B  RFLL PSS BRI
T BF gL il £ il R o BRI it ?ﬁiﬁi'l“i(proximity)}ﬁ P35 3l e
32 %83F (translation equivalents)4p % 7 'L ik 8 90% 11 b - FiFie - &
TREFZEF B RFPARE AP TT FHE L Fo °

1T EFHEADHES T £ - BT DD 2 F Ly afsibam
F5 U E A BRI V- BREE 2 HEHN T TR R G LR
i%’?%%@ﬂ“?%’Wkﬁ4ﬁkﬂﬁéii#$§$%kﬁ%%oﬁi
MEE R BT EFHRE R SR P § B8 R -

(= ) #* Champollion Tool Kit (CTK) 5 &1 # & < ¥R &

CTK I * s - #cF > 2 MY 2 7 chi 2 e B 4ot o & 5D
MBS ERF T2 Y B oA P af %Y FRCTK iy v &
B2 R e B0 ek o APEE Perl ¢ o2 §RME i RAEN BT
We @AY 2R CTKeh1 AN N 326 7 &2 o E-R
- AP CTK 2 v 3 BN g Band BT 7 o AR 01 o o i

FEREA AT AT 2 2 E 2 oS —-'-v—q,\_{.l]}ﬁi}\‘ﬁﬂﬂ'.mﬁ-ﬂl‘? e
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its outlying islands. Population (2000
est.): 22,186,000. Capital: Taipei.
Han Chinese constitute virtually the
entire population. Languages: Mandarin
Chinese (official), Tailwanese, Fukien,
and Hakka dialects also spoken.
Religions: Buddhism, Taoism,
Confucianism; small minority,
Christianity. Currency: new Taiwan
dollar. Lying 100 mi (160 km) off the
Chinese mainland, it is conposed
mainly of mountains and hills, with
densely populated coastal plains in
the west. Tt has one of the highest
population densities in the world. It
iz a leading industrial power of the

TILATH - B H T B FIEAHT T-F FTAETEE
L6835 5 B AR T - B 18585 F HE FEX
AR - 1095 OB S S B AIRG O
o EE LR AREMEEANERDL &
HEREEERNEE - DEBEE - SEERR
HE - ERGEHEEEMG - 1049 F LB EE
EdEAE  BERENWERESE - LEEEH
FRRTAES - BRI OIS E IR ARAR - 10545 - B§
MOHEEEZTAANERS - S8MRET IR
HIE=Faigeh - BRI A BITEERSR -
FELTLESEBERSEEA R hE AR LE
TELED - FEFRBEAFTRT5EAERTD
B - 15495404 Sau ] By - FY108 TR -
LoBepfRiR T AiTE P EA R AR AT R - 1983
- EREMARS AL . SEEDERENRFE
1980 AR Y - MMEZ000F - B E

SESIEW I A R R R - R A
v | BEE- v

Pacific Rim, with an economy based on
manufacturing industries,

Global parameters:
{4 Combine all paragraphs into one

English specified parameters:

Ceplit sentences by "."

Chinese specified parameters:
nput: | Tradtional Chinese v

(28] (]
B =+ fI* CTK #7%

B kend T GF At 4o

¢ Tt has one of the highest population densities in the world.
 GEREEAOSEEEEIHRS — -
12 ===18,19
e It s a leading industrial power of the Pacific Rim, with an economy based on manufacturing mdustries, mternational
trade, and services.

o GEEHEATER (Pacific Rim ) EFVEEHATY TS0
o HRELISNEE - IR E BURTEEnERE -

e Leading exports include electronic equipment, garments, and textiles.

« REEMHOETOEETRE K URITET -

¢ Agricultural exports include frozen pork, sugar, canned mushrooms, bananas, and tea.

o BROOEMEGTHRER - 08 - RIS - RN E-

15 === 22

a Ttig a maine neadieer of Chinece-lancnace mation nichires

Bl L - dﬁ%@@ﬁﬁﬁﬂﬁ%%

LR AR R A AR AJR (S 0 AP Lucene F 5 F A R G
G e RS e e il Bk o AP TSR FEFERE
HHEAPE * 0 PR EIEEFE Y RIREY B0 2 B L G TN -

EFEVXSEFEEY 50 0L BOFF TR
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b2 'fir'ﬁ:" e 2 -ﬁﬁ \ _‘1’?{ EX Y = 347 ;-g

BARE T RIZ AT Y 22 d 80 £ X LR 3 (rule-based)d# 5 TR e
(data-driven)sn3ez - NS BE Y jF 8 2 T LAF T AL aE R T 2 S £
Loty TiRe 1 L o ¢ FReeh? v F i R (Sinica Chinese Treebank){- % B #
Ak B 2z R (Penn Chinese Treebank ) ik{fl Pl o ¥ - 3 G BRI
TRIEE R WE TR - B E R 2 (toolkit) 3 K F 2 hE & 1 Bird,
Klein, and Loper (2009) %73 & 41 % e7 NLTK
(http://nltk.sourceforge.net/index.php/Main_Page)si‘%‘u{’ﬁtfg%,%‘; I F T e o

KB4 RR k 'F—] ' 3% B 3% 2 (context-free parser)rt 7 LR Ak #5(finite-state
machine) 4% #& > @ F 3% B ¥ /2 (context-sensitive grammar)* ‘* & F B %
(context-free parser)4g & o Rm W ig 5 FHRFZ Y L2 R 2fEF P ARFZ PR%

(& 'fﬁ 5 ZEP R RED ERR E RN B RS Turing Machine ) 2% 5 fofz
PHRER G RFRFERALITROER T - 2 G &35 B F 2 (context-free
parser) & [p 3 5 & on# e 4f = (phrase structure rules) » 7 2 j&GF & AHE R
BT H RS RGO BH TR AL

Bird, Klein, and Loper (forthcoming)#74# & s NLTK €_~ % 2 python 3 % B =
SRR TR MR EE AR RAMET B 0 p AW A
B EFy 2% o NLTK if £ £ & & ¥ NLP (Natural language processing )
¥ NLP 2 4piTAR 32 38 '—"ﬂ%—*‘ o NLTK & At = # cnig * & 38 ~ &=y ~ B
HEBFEY Ak AR * NLTK ¥ 0 PCFG 1 & R A F N2 F B F 2
(probabilistic context-free parser) it * o

Stanford parser (Klein and Manning (2002))% - Bd ¢ 2 @ g AT 2 w2 ) e

*+2002/12/05 5 =< $# &) e0 5 3% parser » B ATHVE A L 2006/6/11 $# 4120 1.5.1 4% o
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Stanford parser #_PCFG 0 JAVA F itk & > ¥ ¢ Q3@ R mt2ehg B E i o &
B dseik h ¥ 5 iz B parser A & §.d Dan Klein 2 Christopher Manning %3 3 %
TR PR HTIERS D A2 BATH e (Ao B S FT R A R
VO~ 2 RHE~ % L3 % % - )Pld Roger Levy ~ Christopher Manning
Teg Grenager ~ Galen Andrew — % % = - Stanford parser ~ ¥ ¥ - i % ®3F 3 2|47
RN 4 ﬁir?.l » 4 £ ® <% Penn Treebank 7\ ad3Z 2 BHEZ 4L > ¥ T Flig— B
= 3 % 2147 B o Penn Chinese Treebank & * ehv? < fE ;% &2 % < Penn
Treebank ~ R Ap I » & 5 FF *H e fest Lo fa 438 d Xue and Xia (2000)#73% 2 o
Stanford parser 3 ;# 4 $7 73] ¢ * Klein and Manning (2002)#% ! 2. factored
parsing -] c 2 BRA f E T A A A 472 N 0 H - 5 % maximum
likelihood-estimated PCFG #-3] ; ¥ — 1 B 4_ constituent-free dependency parse o @
ERRAEAET AV 2 AL PR A RERAE S AR FE AP AR
BRI R S B A SR B 2 o
#7 Stanford Parser ¢ 1% 2 f;‘é a8 4 ﬁi«?] » Penn ChineseTreebank 1% 3% e7? < 3% Bt
REHTT ALY 2 ) BE S 0247 BB & 42 Chiang (2003)% Bikel (2004) -
247 (parsing) > T - B F oo BER o F a2 pHE 2 0 ki
A% o f— 4k context free grammar 2. ¢ 0 F % € A 4 3F 5 gwt B (ambiguous ) -

B

S > VP

S = NP

VP - VNN

NP = VNN

V 2> &r

NN > &2

BipBeiz? o[y ) (T8 ) VARHESA AR i
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[S[VP[V & J[NN 7 2]]]

[SINP[V i&c J[NN w2 ]]]

— 1 #4560 CFG parser @ # i 24700 513 i 802 LF DB A3 7 ke
@2+ o Tt s (probabilistic context free grammar) 1T > H P 4 B F A 2
g% £ (weighted grammar ) - &% — 1% derivation(~ ,T*KF i E) P o A
H e ¥ - B 585 B o PCFG 24 1 4> CFG parser € &0 kcha 4158 % »
X BREL? PCFG 2 H@B7 - BFE  HETHEad o4 &7 3
ernderivation ¥ F EAp 3k A F 3] o

PCFG 7§ (¥ » A 4he FREEME R |0 % 59 2 32 MR i
JedZ o o ¥ FA R o2 BHE 05 7V 27 Penn Chinese Treebank 7 & 5 Tt 2% i 2L -
¢RI E RPRE s A R %“? A B TR - R m‘é—*}# s EZET R - B
BAGR SO R P F e tais o £ 41% NLTK 6 3
B oo Vg * Viterbi-style 94 47 123  Viterbi PCFG parser - d & @ F 1247
% (bottom-up parser) > & * & i % (dynamic programming) k45 1 & F ¥ it 04 47
% HEM e ﬁci FRAOEB - B 7 i o224 “most likely constituent
table” Kiad+ it BB AR TG AL EE BT B T 2 AR
{#Fbmeiil s v v BIF = & W5

1. &L B4k 5l

2. & X Ed x5l

3. @Bk

4. AR

Bopha s aadr T8 & ¥+ a3 g, 28 2R7iwed (7))
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% (1)

Most Likely Constituents Table

Ak | E B | A # %
[0:1] |NP | (NP #%) 0.3
[2:3] NP | (NP ##) 0.3
[5:6] |NP | (NP #%#2) 0.3
[1:4] |PP | (PP & (NP #4°) +) 0.05
[5:6] | VP | (VP 53] (NP #%3%)) 0.03
[0:4] |NP | (NP (NP #4) (PP & (NP #4#-) 0.01
)
[0:6]|S (S (NP (NP #4) (PP & (NP ##-) | 0.0001
1)) (VP 53 (NP %))

FAHE R R B AR parser f Hen@wAcdia gk (S) ¢ oo B ER

A -

d ** Viterbi parser i * ¢~ ;2 §_PCFG» Tim— B~ % a8 % f,ﬁ_‘ﬁfi? md v

FFERE A ER- BAAI AT R ZEI BB AL FR TR

BA A W] A A

Viterbi parser | #* it enif it > d g hE A B4R A 0 KA 5 10
B B RA 5234 mpt T4 E AP AT ﬁ‘i&%”%ﬁtﬁ‘}%éﬁ °

T LG S A e AT

Inserting tokens into the most likely constituents table...

Insert: [=.....| #
Insert: |.=....| &
Insert: |..=...| #+
Insert: |...=..] }
Insert: |...=| 5§ ¥
Insert: |....=| ##:

32
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Finding the most likely constituents spanning 1 text elements...

Insert: |=.....| NP -> "2 (p=0.15) 0.1500000000
Insert: |.=....| P->"%&" (p=0.61) 0.6100000000
Insert: |.=....| NP ->"#.#5' (p=0.5) 0.500000000
Insert: |.=...]| LC ->"'}+" (p=0.1) 0.5000000000
Insert: |..=..| V ->'5 F|' (p=0.61) 0.6500000000
Insert: |....=.| VP ->V (p=0.2) 0.1300000000
Insert: |....=| NP -> "% 4% (p=0.5) 0.5000000000

Finding the most likely constituents spanning 2 text elements...
Insert: |...==| VP -> V NP (p=0.7) 0.0455000000
Finding the most likely constituents spanning 3 text elements...
Insert: |.===..| PP -> P NP LC (p=1.0) 0.1525000000
Finding the most likely constituents spanning 4 text elements...
Insert: |====..| NP -> NP PP (p=0.25) 0.0057187500
Finding the most likely constituents spanning 5 text elements...

Insert: |.=====| VP -> PP VP (p=0.1) 0.0069387500
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¥, detedpsd 2 23 %2 (NP Chunking)

L ke ey a4 1 (NP Chunking ) #.p X3 3 &2 (NLP) - B £ & 57

% 4% (Ramshaw and Marcus (1995), Kudo and Matsumoto (2000, 2001)) » #& % &_

P12 Jd2 ¥ )47 (parsing) i R ALY G R & 4 kT (semantic role labeling )
B R RILY v in (co-reference) £ i 7 1+ (coherence) » B v Af 3 4o F Mk 2
(information retrieval) F 3%~ (information extraction) < ©*ff#> (text mining)

AN B R BEL NG R SRR DA TR Y Ak A

“3\3‘

% —‘FK{??E’:@_ (FuE A 48 2 E’.%« % #73} P name entity ) » F]pt f2 &

BT RS L ENE S RN PReEAGEE P EFEIFEINT e

gy

- AR by AR Ll (base NP)» o g L0 T 6
4% 912 L3 7 % H(NP conjunction)) 3 ‘o

b B W R Y LI ayERD ST 0L iE B 949611 + (Kudo and Matsumoto (2000,

GARICER MR B G E LB L EPEEE SRS L B
#HiEF "Lk 8 (finite state machines) 2 35 11 % & %3 &7 pattern (Voutilainen
(1993)) & jEdkze b oA B szt en 8 3] (Church (1988)) , 2 %4r
%5 R R %3 (Chen and Chen (1994)) < p & f ' ~ & « RAlchz < 33

i# f+ & (Penn Treebank)i& 4 = = ¢ ( Marcus, Santorini and Marcinkiewicz (1993)),

B SR T AU EE Y (machine learning ) 07 2 538 3F F
B G ATEE A B SR AE T SRR Y FRR L 2 A R

¥ 4 % HMM (hidden Markov model)  transformation-based ( Ramshaw and Marcus
(1995)), memory-based ( Veenstra (1998 ), Tjong Kim Sang and Veenstra ( 1999 )

Argamon, Dagan and Krymolowski (1998 )) , maximum entropy ( Skut and Brants
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(1998)), % SVM (Kudo and Matsumoto, 2000, 2001) % = ;% o F i S 4hen & 5 3R
5 ¢ﬁ" &Y o HMM (hidden Markov model) & * 33t er= ;2 # finite state
machine 7 transition function 2.} 4¢ F 3Z 4L E a2 % o transformation-based
learning o G FALE DD transformational rules, £ % iz RLATHRIEF
#L 1% parse - HMM » transformation-based learning, memory-based learning # p X%
T EIEY BRI o SVM Pl E - f#iT4 machine learning HoE,IT A E iE
BT TP R T IR E R L RAL

it iR R B 2 444 2 Wall Street Journal Corpus 3" 38 31| eni & &g o1 i

Fi 5 (precision) £ 2. w  (recall) * #842% 90%, # ¢ 12 SVM (Kudo and Matsumoto
(2001)) e &4 o o Fx 5 (precision) 2 7. w & (recall)‘FHﬁﬁ 94% o

PR LRESRR P AR 24 R REG Y BRI A HE- B

PR s RHCERIE S v e Bldod B % P Zhao and Huang (1998)# 114

FHRERFZEERE JI* minimum description length principle (MDL)#

quasi-dependency strength 4c F 212 % ¥ I base NP« igfd# * 225 F W EF Y

(unsupervised learning ) e ;2 > A 3 B jpl:E(close test)fr B *xip|:#(open test) ¥ 4

W3 91.5% fr 88.7% i Fm S o

d 2% SVM L E BN &Y i B2 0 G ¢ 2 i PR (treebank) sh L
7w PTRA FER L e enfR st o

PR iR 2 E B ARge N A aE S Biacr £ s o ¢ PR Ao
Bl fesrdismen U9 2 o8 o 47 | Hprdp £ ordk I env 2 38 ans 5 | 38

Lo 5 T2 FH Y FRROEFIEEAE Y onfffihiss ¢ L 5EE
B e iP5 o AP E 'JF:] Wi AR BT L PR BlE -
SR S RS T RS T T TR F U R
Jp#ie T A cdh ~ (argument) $c P BHAEHE L P A G BT LU o ¢ AR Y R

se

R e - e E AR A ol AR e A ARG R R AT 16
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SR AT RAE R FIR F T R B 2 -

NP, VP %37 % e $r 4R 7 7 40 % ¢ F7 1 o 3 B eh 3R G 5 plak el i)

S
goal
NP
apposition Head
S NP
agent agent goal quantifier
NP NP NP NP
Head Head Head Head Head Head Head
Naea VE2 Nba VIC2 Nab Neu Nac
i w1 i #NER 7 A - ES

Bl= - = ¢ e 2 AR 5
http://godel. i1s. sinica. edu. tw/CKIP/treebank/apposition. htm

4o (Bl= + =) #7177 » ¥ Y 2 9172 R 9 terminal node 3 0 @ F
'ﬁ g?:}i%%é&‘frt’ =S (head) fE'»ZbFTr"f’JFp PEREN L) f#_l;\: 23 48 rr:u. ﬁ‘léa(node) ﬁ__;\&
fesF R & FF A NAL - NPT BE NP- )T}“BKF’ TR, A =Y

S ErE A P A - B LR

|
A
W
(ﬂd\
=Ny
e
<k
R
i
i}
&
N
gac!
&
5
Bt

& 23 (base NP ) » #1101 % A andihz 7] o

PURGE R B BT Bk R S S

)
&
.
i
e
-
F-“ .
.
)
I+
o
Eal
<l

£1(2005) 2 Kudo and Matsumoto (2000, 2001) 5155 fa a2 L e anygass A o & —

=% 5% (1,0,B)= B 1Ee A 4

~

B3 E= B class (LOB) %7 — B3 A

‘U
T
5;
E
fmf



#8245 Tjong Kim Sang #-5 I0B1 # 7% o @ Start/End $:e 5

A At A p AF i ¥ b (Uchimoto et al.(2000))°S>E» 4c + 1,O,B,% 7 i class:

Inside/Outside Start/End
i I S
2 O 0
e 1 B
e 1 I

B B S

- Bdp, AP E RRIRET RS 7 B £, Wordi E_1 T E G

POSi #_i % 3@ efkie » 4w {s &2 & B anfkis:

Wordi ~ POS(i-2)  POS(i-1) POSi  POS(i+l)  POS(i+2)

TR 0 ke, fem g 8@ & A B aiRie KA S o b o i b

B F o AT
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I 1::% 2:0 3:0 4:N 5:S 6:N
O 1:%8 2:0 3:N 4:S 5:N 6:V

I 132 2:N 3:S 4:N 5V 6:N

B 1:3zxp 2.V 3:N 4:V 5:0 6:0

LA L P T A RO R D P AR o PR E R

PHN EIR ¥ AR S L4~ i (nominalization ) s F]yt 30 2o 47 3¢ (IR R it 30 2

]
1=
—

I L3 ol AP 2 T U AR LR F R PR 2 L g

iz
>S4
)
=
huci

B BN PG MBRBEET UERD G P 2 BT B4 L3 blde
VD(B f #237), VKK i & F 85 37), VG(4 #530) % gt g chds 30 1% § i3 4 7
B o bR A NGB ER PAE R YA o apR gk Rt g 2L o
Yo G hi] S

T (D) ®A(VK) 5#®Nc) 4 A (Na) #(P) #5(Na) sckNa) @z

(VD) =t & (Na)

A2 B0 ke NP chunks 50 “5 84 37, “PWych Bdm L7 Ao
“BE” &7 iz d e NPchunk 2 ¢, @ s SVM it kg, @i
FTRFPESALT LECE AT (NP3 SVM hFR L “BE(V)), @
40 VH E# G d02 8gadd, frr ¥ ¥ DA NP 27, FitET 5 Ve d
AP EREE L PRy - BF A RAT 0 AR L BTN LS
HeehfF2) T # B Selp R 25F 2L R.F, AP ERT MG R e A i

Hoo Bov R AR R Y S, B %ok (2) ¥ FUTEIT o st A A
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FRE 239 ) 2w A AT 6% FoRe KRR AN 4F, LR

R ER (7 RFPX AR L) AR SVM sk chE & it o

2(=) B A S L SV e

Precision Recall
(DB - et s - B32 54. 99% 53.17%
s R0 A HE
(2)F @ * {1 s mIt o 4 78. 18% 59. 33%
Hepm g - B3 L mas

EHIMEFN L v 5o N PR s % ¥ Kudo and Matsumoto (2000,2001)
FARNEE (94%) £ 7 - X ERERHE, VORI D 4o T

IOB tag, A P enf % P P71 /O & f& tag, i g @ B chunk ?f‘@ I
i€ 4 - BREDR I (B2 FER chunk % $8E) - 2 :c tag, # * IOB £
Start/End #-v #% = 3338 % o

dOp R @ e, AP BT BT AR gk 2 o 973 4F A 4

T B B R AR B A S M LN RN R INA B e AT Lk o @ o
E S QLI FER (AR IR S S S A o 4ot 53 SVM F R 2T

A2 e chyEs R S o

kernel function £ H jicid ch 58 d 58 SVM Bm i ch- ~ R %], FEH %€
i¢ * linear, polynomial, radial basis function, sigmoid... % % S #k faigiT, ¥ ¥
FE* cross validation & F 45 5 & S8 o

P ¥enff 38R - B IRAEER S AL - B E 8,000 N RE AL
NFETF 4 24, SVM 2 time complexity ¥ & O(n2), » ;i}u{;sb%”ﬁ -
300,000 2 TR FAL, BF RGN 2 PEFDUR, dopt - Kk, AR R
* cross validation #-¢ & - < Pk, F)pt € BE * scaling 7 3V RGE S A0 F
& enpE oo

YAMCHA (http://chasen.org/~taku/software/YamCha/) &_ Taku Kudo % F® 5 NP

Chunking #73%k 37 SVM 1 £ » F]p it - &4 SVM 1 £ (SVM Tool: LIBSVM
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(Chih-Chung Chang and Chih-Jen Lin, 2004)) = i §# # > YAMCHA £ libsvm =

< 7 e BT

a) Dynamic programming

b) Kernel Function

d 3 libsvm & & 90, A A T pF e chunking R % B AT 6 -

¥ A F chunking =h2| %7, BH|m 3, 229 e+

Inside/Outside
T I
2 0
A I
i I
%a £ 1
o (B)

% SVM & 287735 ”is B chtag PF, U € 4 53 VIRV EVE bV ane 230
PR kTR E A RTIT 1 h OB tag, @ d 00 2 (RF BT B
) 3wk, Fpt4 IOBtag B AP, €4 - B g £ & ke

YAMCHA (Kudo and Matsumoto (2000,2001) ) i¢ * IOB tag ¥ & 1O tag = & ,
d *tBtag %1 7 - B Bfﬁﬁa’e‘v NP-chunk «f¥ &, f2;4&-7 & i 4p #8 NP-chunk &4
AR AL o

5 ¢ Kudo and Matsumoto (2000,2001) i * voting * #% = F:#5sc% © voting #
P P EF AR o AP F AR Rek, fo3 B 2 w0 parsing 50
(backward T #4174 <20 fE B3 7] 15 B B p)ER), %‘ﬁf ¥d P Rkt ko
parsing * w 2R A ke SVM HA)], F g H Accuracy 2. A Bk ALt A Ao
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(dm

SRR AL B T R R P Re & L parsing S e 0 B, R A
B o

FOAEA PSS - P H 5T dasEaid- BEE SVM sk o
TR B H A AL € RPFRTE L 1T o NP F F AR Rk
Ppe b PR o s T g i ehdn o

Kudo and Matsumoto (2000)14 ¥ 3 4& & ¥ * 7 F measure it Z 3% & Senih
# o F = (2* precision * recall) / (precision + recall) - d > precision & P P| recall % »

@ recall % PFR| precision ™ - F measure F P¥ % Jg precision ¥ recall » = % &7 ¥

S gt o

4 (=) 227 41* YAMCHA % % Base-NP chunking 7 | i % o

% (=) 7 eikis f 4o parsing & & g

Precision Recall F measure

R 86. 48% 88. 41% 87. 43%
(Forward) (10360/11980) (10360/11716)

R 86. 29% 85. 21% 85. T4%
(Backward) (9983/11569) (9983/11716)

AP 87. 34% 75. 02% 80. 71%
(Forward) (8789/10063) (8789/11716)

A B PR 84. 88% 73. 84% 78. 98%
(Backward) (8651/10192) (8651/11716)

Vote using 88. T1% 85. 76% 87.21%
Accuracy Rate (10048/11327) (10048/11716)

A (=) ¥ %3] F measure # % c78_fj it :#4f forward parsing > ¢ *
voting i % #% * Fmeasure> iz & 72 £ EIRFMNE 23 > 22 v FlFd
= BRI FRFY 2 7 & forward parsing )I}LHE, @3 & dF g%k 2 T & backward
parsing fe voting » g ¥R Fig- HmF o EFLL L AL v F (recall) > &

it iR RBREAZENY > RFELE i 16 BH A4

AR RSP R A et 2 s BRA K o d MRt} A e
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e BRI VAR LFERFH LI DE ook £4 (5 ) BFDESE
Bh-Z kSRR (&) ViR, FRESES T I0BF AR, 2% FRES
26 B~ % ik o+ dynamic programming fri¢ # IOB £ Start/End % 4L

o s L

oo BEARETE < 19500 Fmeasure 17 — S BLABE 0 @ A FERT ¢SS A G

7

2

T AR PR I P P A AR e m BB Y RN L e
£ ¥ (Support Vector Machine) k § ta— B it Mipl? = &3 ? T2 k5 i

% eh2147 % (dependency parser) > I Ji| * gt 247 B K H[ET L ke o

Fli P 2 F2 G BRI S 5 A KL TUES Y 2 ik G
G B s FIELAON Ao AP cni®i2 p 0 P2 3 A R, m e £ATF

SRS 2 A ELHPINDE MR AP WERRET Y P

[

-
i

A AR AP A A BH I o BB R AT

F_L

FE0
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BAHT 4 pax:Gl

&l

ELEN AR Ffy Al

]I:'IZ

YamChars Er2 7

FIE S TR

Bl= = J1* Yamcha fv? 2 2 BRE DR 2 247 B 42

i §H 3 FRE A ES Y (Supervised Machine Learning) %
FRIT A DEGH G FF Y, - RLEAFHA T § 5K o B g ]
w(terms), i 1 # 43~ enphig, & * e (DI 82 % 2 - 2 g [ € en
0(12 )R EH-o Apd— B o34 Ix(1-]) fimahie s, D M4pigehie &0 3§

T pc(feature), @ * R, L, 0 = i u k& 7 B4 bl GE 238 L0+

(™)
T 3 (S 3 B %
E N R (¢ <iFEi83%)
2 28/ 0 (&M %)
E = L (P gL
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F1# w2 L 4 (Support Vector Machine), 2% /7 ridy diorg chle & ¢ vt

PR M e i 0T LA, B S el i

E o, lu, la o272 LEOLHR 2 OHRZHEAGENL o £ o
nZom— 2R GFREAY O RES - B ik G R eR < 9E

0012 x (lwo+ 1w+ I ) x n) e

T ehiBBEE R F R = B ~ 44 B(binary classifier)s® ¥ - B4fsg
w4 55 B(multiclass classifier) e ¥ 5 Sieht e B4 B30 Rk
AR W) A BEe0E R, T T I H e AR - Btk X7 L ik g B 2] ETAR
Ko

FEIS AR G~ AR AR EE G~ R B GR JURSE P, AT LCE B o BT

B BFAREEM G o deb iR e - B L, B 2 Ep Y o gE, B bl
T - B B e el T o e R, AU TR g v e SN I A P

s 2= 2 >z > > 4 > ¢ > AR
B s WP B AR LA

PR E S SRR R AR S ) e R B Lot
Een THAEAR 2 THAESE Bk, Sfrz 23k o THRELR
- ke, ¢ @(HEADER)ET 4 B s; THMEAE | E- BRFe, ¥ i@
TERpE ) o k&G (2008) i BT R 2R BRIR AR EENFY 2
(Unsupervised Machine Learning) » A @ #cipl3& @ e LR]58 2w | EE | 2

‘E“\ BYE»% 3375 ahqfaiizr i+ "é;?m‘—;-’}#hi%; R RE o Rk

% (2008) s E A B ¥ 2 4] % Google WHF I HFHFH 7 it g 2 H T B b o
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] 9 R St B B A LR g M- RS PR S 7 f
05 28Teniagh o &2 3% 37 Hd G (2008) 7 fofzl (E 5 ¢ 2 245 AEL

- Bl o

#p g * TinySVM 2 YamCha (Kudo £2 Matsumoto (2000))i% 2 AP ent e £
W2 ERFEHM1 5 44 (Kudo & Matsumoto (2002))erni®i o #3305

tg——u L '[%%3‘?1*"{ 7.3 == ,[g—’:‘ : f[%é?’é’ﬁé?"f“i‘ = ,’[;;gglﬁ = i@;ga-g_l_i

il
~
|

GeER s AP BRI F Ty SN2 AEY BT B o
WS A S B HHLE moA mR il (L, R, 0)4 €Ak » kP o
YamCha ¥ 12§24 i 2 ieig— 30 03 ch PR AL o B ARRIE TR ~ iy » i ) et i 2

i * Perl kg i% o

EEABEEVONMOGAPRY - X A AP RiEL A B
(2-degree polynomial kernel Ll-loss support vector machine), I 3% :% 4 78
mx"fﬁt; 1(C=1)° ‘m—‘,:léﬁf&ﬁ&,‘ ];r:k( ]125 F&)o 3-_‘97 )lliﬁ‘u%,fl—«_\

DS B 4T

(1)

P 43253
;,:lﬁ;‘;@_gt 882708
L¥0ssgBEatFoe Ei(lo) 77161
LHRAFBALHF B E(lr) 34490
0% R A E L F9 £ #(ln) 130692

P %A\;?.'B’ P+ (e, - £ 12492 B o+, 246054 B 5 & g R 2, 74850
BRFEDNERFORG LR RY RN DFRT, T o FRD

SEREEL9E0.44
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LR S R

Fi- Bt 1 BEPhod, £ B s
Rl BM G B et Ix(1-1) Bipled 30 3mE g M haa(0), o
R REARERIA M G E B E PR LA o KR R R P
end FES, A 33 § O WRIB A L e B 2T 4
(1)
It FETE P13 45 4 % P 57109 (76.298%)
SR DL Fae F #K 6724 (53. 826%)
;\ ’ _) %— %— 2 —%': .
B 7 RFE RIS
SR A

AR ROR L bldebank §F P RO E

- BET T
RS 4 , P P o
o p BorEa- B R AR

|
=
)
Klal

=

N

FEFERDP mf Ll BIER

d*ﬂﬁﬂﬂﬂwmﬁﬂéﬂﬁﬁﬁwéﬁé’%%%%
" & e bank # F e0g,

g K@

B 3B R A
o FN P Ar g * R TR

JERES
edUT 0 Pk BN LR 0 FESOFIERA N B F S
Senseval-2 English lexical sample > #_#% 2001 & #r# # »F4 9 & 37 T3
BRSO R G EF B AR Rk BRSO B RFE
AR FERGUT B A, 2 Rk PR o

;FK{#EFE'W’ B

Tk

R s T PR (S TR TR O ASE N o
ML o blhe Lesk (1986) 2 %7 4537 508 5 2 g & Swm

(thesaurus) 7% & A
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- BRBRDTRBART > R AP LR E S S0 K AR e enzbs i e P

FT

2 o Walker (1987)RIF1* I & pie (thesaurus)§ » i HH W - o /7 ¥

?\*-

Pang s RE Y IRE 2 IR EF S o

PEFY 2487 A L EE (supervised learning) 2 #£E 45t
(unsupervised learning) o & L ®] &3t —*ﬁ FNRGE R Heie ¥ R DA 18
o I R %Efp*;“ 7k BHAS- B ER Y O ASRRA
B2 F & A1* FH AR o bl4e Purandare and Pedersen (2004) # * 2-E &
Fen o R R RS Y F RN MR T 8 2L Wordnet A6 7
WEROET R R #isaE = X et (co-occurrence matrix) ° 1% Singular
Value Decomposition (SVD)#-‘a#c*s 3] 100 » & {6 * Latent Semantic Indexing
(LSD#5 1 % - & ¢ ehp #3753 ¥ i i@ & © Jurafsky and Martin (2000)#-%
YA B s <A 8 o — S A e i c(collocational features) 0 ¥ - #f

#_bag of words information o & % cbe x L8 A1 7 4 g F L5 &P 1R
2 p

N
1~

)
_qf
pac
3
|
~=h
Y
It
5
N

ol
cﬁ*
1“;'
“ﬁ:—
1;1

WA 2 “,% i ¥ 4] * Semantic Concordancer # Senseval iz& 3 1%

T & g AL 2_ b B w 0% pseudoword 2 BEFE E 4 o pseudoword &_Gale et
(1992)4r Schutze(1992) 5 7 4 2 T @& TH chx B A 4 B pr@Forp)ag d

ke JE o 3 4 i ek & 3P4 banana-door 0 #5F 44 ¢ #r3 J1 IR banana & door
F1 % 4% = banana-door > fé’fii}u? VL FIEE A L AR e R ADVRGEARL o gt 0
Fm BF MR AEY - BFTUA LA bAeE Y Hduty p A BR A
v 2 AR AMieF =S B k& o Brown et al. (1991) % Gale et al.

(1992) 1 * iz aFld > NEZEFFFREFLIHGEH  FEPRF 2+ F F 3

()4 50 B3%) H=+ - B3F R = £ (context vector), £ {I* Bayesian
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classification R:EH % - BFH§ ¥ 7- BRRPF I X o AL
Bayesian classification i #5 iz 7 ¢ s34 jic - Bayesian classification 7% 4
AP R Flane g F P P Reeng & 0 Flot % Flame i 2 p R st

FI*FBFEBRFER AFZ &Y 5 Hon i g o

Yarowsky (1995)ii g ¥ a%k- A~ F 7 - B P F@awwad ¥ .85

- #3 % (One sense per discourse) » * B @ engpfeiEdhr 7 & B 0 F0 a8
# (One sense per collocation) o A< #7* EHRFFLWBE Y FE iz &
Hx= 3] Yarowsky (1995)¢%#z% o Lin (19973 & s EF Y 2§ &
(classifier) K#H A 2 4 2 e A BRI F AR I3 3 { » F]
P - faR - faroas kiR (knowledge source)si iE o B f1* BT AR
I MINIPAR & < 247 B ¥ 7| 3% % & 5 M % (dependency relations) » 4r#s3#2
RO RIS BE Y IRE O VR S AR S 22 F R R

FAREH o a AT AR F LA E N AL G AR M TS g
%2F 3 (local context) o Lin (1997) ehit a3 E R B H v B EBEE Y FEL 20k
R o G BT HE g B Le and Shimazu (2004) 453 2 3P &5k B 4F

#c# 12 Forward Sequential Selection Algorithm % {8 3| & i cnfdficie & -

% T AR 2 B3 F I PAMERSD 2 Hl4ef* mutual
information s~ Flip-Flop algorithm (Brown et al. (1991)), ¢ * decision list
(Yarowsky (1994))% » "3t ptgmiz — - 1% « T B EPEFESTVFE 2 "
Naive Bayes 2. #t » A% k4% % 4 # * Maximum Entropy > Support Vector Machine »

% Conditional Random Field & #i7enid B&E ¥ H &2 -
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#%. F1* Lucene #F 31 #F# & ~ 74

Lucene ¥ — B Java iz B g m A chx~H3NHFnE 2> ¥ 5

fa
HhEiEE R & 3 M (Inverted File) » #5® H ¥ 9 API k4 % - Lucene #_4 %

I

B 2z 427 75 (open source) ° Lucene ¥ 11 #4% & — B 5 E > 23] » ok P H

PEEEFVHOREBIIFT U RSB o Lucene #t - BB G MY A

—x

A=
21N

B FEaF R 0 B AL e Rl APl R ¥ HFE P IT

it oLucene B2 X2 A M NFTHE > bV UEBEHUHANTHEETRF A

G REFME S TGS c PR AL B BEE R § TS
AR S PBTF R R R ik R 0 $PT S R 2 SER @ 3 Lucene 40

IR - B anEE o T BAE T Lucene  auE 2 B R G AR o

Identification of Fields in Texts to
be Indexed : doc (fieldl, field2 ... )

Indexer

N

< Lucene Index <

Searcher

Output of Lucene: Hits (doc
(field1l, field2 ...), doc
(fieldl ..)) ...))

Bl- - = Lucene § = auE = B4 % i fe
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e LDC #rg 7en? 2 E Lk 11 2 Sketch Engine
AL R

Yo A B OnEE g P R ¥ R AR ER A o b PR ariian
Aetd L7 R FBE Y+ FihLlinguistic Data Constorium (LDC). 5 % #
7 &334 > # ¥ Chinese Gigaword, ¥ < TR {ee? 2 A U2 FF B R o

o mr P ik —ﬁ';_v]:%“ vE A LS F e Y LDC eE

i
ird
e
™
S

=
—=\

o

BT SRR SRR A b B R

V- BRCEERERPFER s 2 E % * Sketch Engine #PRF* » 1% iF 5

+ 27F 7~ ¥ ¥ % SketchEngine 6 10 ¥ RmEHMiciimy

<k
=
>~
i
Tk
X
p—

EARLE N F o4 VUt 8742 50 B aEf o d Sketch Engine k p & 4 3o

i Zsl T A 2 MR ER R AR o

.2
_“ -a

.

g

%g.

B B

Fr ARy Bt R A 5y 01950 E R A TR BP0 EE
THE P RET RILPES PATEE L > BT S BB R B0
B 1401980 & RAzd T rGB A RPN SOR BFRE FHREE TR R B AT D
Pbrd 2, R el b E T K LA 2 0 1990 & N ¢ B LS epe@Ae > T

ABH TR R @R EE T FEP AR B TR Tk A
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;pr%? @il”%‘f” T “‘F’E‘T"T@%}%'lﬁ ’I?(%f’} = - 'ﬁ*ﬁﬁ’%wp ’ ?/{v’;‘ =

P RTEE T &AL o

BREZFTHRAELPET T IER T gk ERAZ A FR
1990 & 4= % & = R B A~ 3 W HE E R E < E B R RIE R E(BNC) 2
¥Een1 B2 Hu e 2y diRah o 224 éﬁ:".hfia*’ﬁ']:}%% 1At 0 Collin
ity g £ < 8 £ 170 Collins Cobuild Project » 2 iG%c~ 8 2 7§ %
REZEF=220%F 4 BEEE L8R ARFEE EKF Hd 72
Pai Bl R REACEEE OB T st 1990 & R B n i E T TR R 2
2o AR L TRE Lo BT EF T EET DA ERA T
FEEOEREE S e F WBEAR & 1960 # 3 Brown Corpus & ¥ B
TERARTFRE S S EL G S B AR GRS o %0 FR
S ER B RRo P A A BT R ERPY 2 A AFHEE

THRBEEFREELLM  FT BRI TR AEFRE FRE

2T HHMAT S L S L R s SN T Rl B hE g
e d 2AGAE oA E S BEEIER T AAEE AT GREL £
CECBRL A BRFFGFF T EFAF AR B s
Forra~F8-3RF pAF7FRILEFTPAHEIPRERE AP -
%1§%1H’BM£MM%%@%%:ﬁmigp%ﬁmp;e+N%ﬁ4ﬁ
SR o Ml WERE NG RIS ARG R S ey A R RE B
FTAHA SRS o Google PI* HcE w Ban R p RE D L R fgfﬁ—: o 3T
TS KT OB FR K- o AP RV HEET OIS B B
Ee gl BT ARBEFNE e p RS o NAREAGE f RS
FEELS B R-ROEISW XM ET e Ba Bl RIFLF L - ATL 0 ¥ - Bd T

o 4 LB doded F L FEA YR - BFEd 4 5 2 % RGEA 0 T PEETR
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AL LAARM  ERRAPLem A0 % DARPAS &304 < L5 g L

*;mﬁ

Fg fiﬁmﬁﬂm xE‘?E’w}X Z E R fifﬁ‘i{& bk’A,\ﬁ oy % Wﬁlﬁﬂ—g% NIST
BED BBy FLHAp B :}iﬁn—m%%«fr’r_pt , VSR IEPE T M ©
BEAE AT R e F R AET PR ORE S PRHER RO

BEZBAM 0 - 2T o

1988 & ¢ Fpad FIAFT TR EF T R 2 33§ A AT R+ 239

FeR B s TRFARAAEREGuE: U ERAB Py TE AR

ﬁ

2%

I

*ARFHR S R AH S PR 4] £ F T AR

g oend 2 iR 0t > B 8 B

Nt

= \ 5 12 - e 2
FEMELAEIRE 0 T L

(

=

HowNet #%:% & »
TORR kA -

FERFLE ., GASN, KTy WNGFET R BEAFTEDI & UEHEFES

Leh Y e e iRE . SN A AT RS 47T

-

- HEAEFE T HEARM A K AR < R Sk

ETAS

Paapie FLIBETAAMBIND - B f RRIEHIDY A2 BT T
HMEGOEEER kAL R RERY TG TE A P -]
e dd BEPFRAERL 2 ¢ WA P e chd A Bl 3 s En
PEYIET AR ZES N 4P 22 FERL DL ARG Lo p

B R o5 a4 Bew B RALR E kAo Bk BLOTRE & enghjied B4

FAAMAER S N BKE RA B B BB AT RIRE -
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o
ek- P AR 2R ERREERA

i | A& | HEE B | AE | HEE B AE | B
X R 5 % A X o~ L& | W
A EH Y A Nb %’ﬁ N VB Eiclha Vi

B A 52
E2 o
=2
Caa ¥ Eig C Nc P N VC (T Vt
P 7 5 4
37
Cab b = POST Ned [y} N VCL Lislha Vt
4o 5 = ?f
=1
Cha Y =3 POST Nd 2= N VD B ?? Vt
3 53 B
4 L
Cbb R 25 14 C Nep #;q i DET VE Eiclha Vt
i T3 i
$°3
D ey ADV Nega £ DET VF Eiclha Vt
& 3 E
$ 37
DE e, T Negb s % POST VG AR~ Vt
2, i g
[ &
Da #E & ADV Nes et DET VH AR R Vi
) B3 2
F2 5
3
Dfa pishe T ADV Neu H DET VHC S Ag Vt
AN T3 i B
¥’ #27
Dfb B3R {8 ADV Nf 3 M VI g Vi
2R B HE
7 E2 &
=2
Di 2= N ASP Ng s B POST V] A 1y Vt




3T 3 % 3
3
Dk 7 B3 ADV Nh oz N VK A ik Vt
3
FW b iR FW SHI o= Vt VL AR Vt
e it B ?f
Eisltt
| Jals At T T 3% B T V2 3 Vt
=
NAV o NAV VA Lislha Vi
&
B3
Na £, N VAC L Vi
2, i
7o L
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k= A 4w £ Support Vector Machine (SVM) @& 4

SWM & #&#7¢0 machine learning ##F (Boser, Guyon, and Vapnik (1992),
Corts and Vapnik (1995)) ¥ # * — & {eg kb < it 5§ 7 o FHcchT R P B ch
B, AR TR OE RN YT BB aEE o SIM ¢ A 2404

(Joachims (1998) Taira and Haruno (1999)) m 2 Z:@ %45 (Kudo and
Matsumoto (2000, 20001) )B~F4g4xH v (F2 enprid A TN E /T p A
FETARE L BRESFT (A BAY 0 4ok w3 (unknown word
guessing) (Nakagawa, Kudo, and Matsumoto (2001)) @4+ &+ (part of speech
tagging )Nakagawa, Kudo, and Matsumoto (2002) > Giménez J esus and Marquez
Lluis (2004)) ¢ i i 3 B 2 3% (dependency analysis)(Kudo and Matsumoto
(2000)) 3 & 7% %] ¥7 & ;3 (word sense disambiguation and sense tagging)
(Cabezas, Resnik, and Stevens (2001))3% & 2147 (semantic parsing) (Pradhan
et al. (2004) Sun and Jurafsky (2004))%1?75“?’»%5’% s & oo

SW &- &~ #* 1 machine - 3 %R 8 (- > = ),
SNe
n
n
| O
n
O
OO
|
B O
|
] - Bl =

SW HhafFa (2d 22526 ¢ [{17)) ¢ Fenf, B- > B Br 07 0
hd e B, R, REar iR SRR (BATHORRS AT
Mz_¢ ), @ S ik T g iE 2
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nin®(w)= (1/2)|w |’

BHEETG (FERPT A DFRT, FRLES XREDFI), B g T
#¥%p k+ 2 (Lagrange multiplier) #f# -
2

d RPN T2 AAET o (R Pagper i), e BFE S A
K

’ M
LR FRL B RS H @ A O: R > H # x #HE3F.
= Oqv

Bt R R TR AT R AR R S AR AR F AN A ERY
s g % - kernel function: K(xi,xi) = @(x)'®O(x) *F RS R H (8
SFUMEAE, @ % 7 b kernel function 7 kTR € F A ok, 12
T A - B E S i

BE - BVROTHRE L

(xi, y) {i=1, 2, ..., i xi B R v B {1, -1 }}
B9 ] SR FHE, x 5- B o0 avd, y PR (A 51y |
R VIR VN RS U ERE UL S RS

R ‘E\mﬁﬂ ¥

Mmines(1/2)w'w + CXia'er & 18
vitwd(xi) + b) >=1-e;, e > 0

Xi Bd O IFAAFREI-B{FRDeELTEHE H2 & SWM 23537 35
2. i~k K(xi,x;) & Kernel function.
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*+4%= Bayesian Classification @ /i

1T f§ i Bayesian Classificatione B A PR AR H- B P PGP &L
BRI ARG kB kA Asysy s BIP RRELES - BsD R FP(s|)
Ehc o CcHPHRFTITE T R AR R NI T E e e 5

P(silc) = Pff(':;‘) P(si)

s' = arg maxP(s.|c)
e

P‘:.'3| Sk]

P(c)

= arg max P(s;)

= arg maxP(c|sy) P(sy)
Ty

= arg max[logP(cls,) + log P(s,)]
Sk
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1 B 088

PR ATENE | Y 2 ETER k A(@ 7 A TR E R e)

http://ckipsvr.iis.sinica.edu.tw/

AntConchttp://www.antlab.sci.waseda.ac.jp/software.html

Hownet http://www.keenage.com/

Mate Parser http://barbar.cs.lth.se:8091/

Penn Chinese Treebank
http://www. 1dc. upenn. edu/Catalog/CatalogEntry. jsp?catalogld=LDC2004T05

Sinica Treebank 3.0. http://www.aclclp. org. tw/use stb c. php

Sketch Engine http://www.sketchengine.co.uk/

Stanford NLP Softwarehttp://nlp.stanford.edu/software/index.shtml

Stanford Parser http://www-nlp.stanford.edu/downloads/lex-parser.shtml

Tools for Natural Language Analysis, Generation and Machine Learning
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