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Abstract

This thesis presents a method for extracting translations of noun-preposition
collocations from bilingual parallel corpora. The results provide researchers a
reference tool for generating grammar rules. In this paper, we use statistical
methods to extract translations of nouns and prepositions from bilingual parallel
corpora with sentence alignment, and then adjust the translations according to the
Chinese collocations extracted from a Chinese corpus. Finally, we generate
example sentences for the translations. The evaluation is done using randomly 30
selected phrases. We used human judge to assess the translations.

BILEEREE T A
Department of Computer Science, National Tsing Hua University
E-mail: {yijyun; chingyu; jason}@nlplab.cc
BT R ERSNGE F
Department of Foreign Languages and Literatures, National Chung Hsing University



38 Blad F

Keywords: Word Alignment, Grammar Patterns, Collocations, Phrase Translation
BRgEEE : EEREGE AT - SOERAN - B - R REEEE

1. f§4 (Introduction)

J

N EGAEFSIEFFRR S > W TIESUEERE - BEELIERE £t - FrblERM
RSO E A B Zaar B BC IR 2 o0 - A RIEREAIEN - LTSI BBl -

pFi

(1) a. In her speech on the motion of thanks , the hon margaret ng touched upon ...

bS5 A Bl 2E X BE W B -

(2) a. ... the extent of business via ec was still relatively limited , so was its impact on the
statistical systems .

b. -k BT BE K KR @mE [y HE AR 0 B gEt 2450 G
AR -

(3) a. impact on the financial market
b.E%E BFl 115

(4) a. Mr downer believed the close relationship between hong kong and australia would
continue to strengthen .

b. gy fHE - BN Bl FE ZE A EY Btk & & &% e 1Y -

(5) a. up to now , the change in relationship between china and hong kong can be divided
into three stages .

bEZE HAl -~ 90k Bt 7y 2t > " o/ = # &k -

FHEIN A Zsal e AR [E e > vl sE A A ERV#IEE  FIAI(E R ) (1a) " speech on | »
BEER B (L0) iy "k -+ 35 o PR Ton  BIEER T Rk - AEGIH)(22) Y T impact
on, - FIEZREGIAQb)HRY TE - B o BB Ton, BIEER TH L, - AN AT
FTREAEBIERIF H A0S - 20 (4a) 1Y " relationship between | Fifa% & (514 (4b) R HY T
R - Bif& > B4 (5a)F 1y " relationship between | » FE{5/A)(5b)H HI (& &l =2RL TR
By o BN EFEERT o 7 Zaith o] gE R Sl — LR By —(EEhEa > Fla014)(3a)
frfy Timpact on | EiEE Ry (3b) R By T ER , - ELAERFEE(LHNESEY
HEE AR EEAANGH - 2 (EEE R -
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AUFFERT B R - RHFESCEEERN T ZG A (F141 " speechon ) A HASCE]
i (I TRk s L ) - BUARYE ST EEDARME O] B B A SRR VTR R A R
J&(word alignment) » {EE 53 S fEA 2B - 35 ELRELLEH SHEATAVEE R - AGEHUERSHERCHY
TOCERE > e AR S HERAIGER » BAFTER RS FIR S B TS BB S [H Y
e > HEREEER G S 0 5990 > R EETIAVEER T AR TSR AT E R Y
OCERE > EEEVARE AR B AT A T OGBS - SR B IR ISR
FCHiEE - EAEARTTE > FFIRR T (6 Al R B B A 0 P ATaBRt e - e P S BERE
SHRHE » FEFATRRRHEE T > FRTA E et OO TP S EE > st oh SR E
[EIF - I AE T S EERR R T > Sat b AR T S A S SRR - RS & T TRy
SERBLOUERCHIMEE - BUS EAETRAVENRE -

HATEIFNRPE B E B VU ED B - R R e AT BT ~ A el - &
A Faa il - EAESN AR EAVERE - fEXE ORI A E OB - BfI4R
o EEE R e MR 5 T B AT A (R Eaa] RO FE T SRR (B I — Rl R A Ay
i AEELETRERE MR - BMIRET S E A P Ry T S 5 K R E > AR IE
LSRR R (AR o B OGO B EIAERE RN R B E R
BAPIETRCE 7 e L3R AE B 51 TR S 22 5 TP S P R sl S BRI P i 238 P S
sl M Ry T RGN ERE  EEAEREN R BRSSP B - BT P oGERES
strhE SRR ECE > H OGS SRR RO & E IR 2B - EALRT S
FERCYEE RYEIEE - NPT P GRS R P AR BR AT A A AV B R AR A -

AWTFEATE L REIRE - o] R BIRE S B E S OIS SRR SR AR
PR SUERAIN 25 i EBISUER S B AR -

2. }HRERAZE (Related Work)

S EIE — B A AARE S R P S REIIE Bk - KA R+ KRR
JEEER » (E 4R a T S A B MR AT 17 £ 1990 AR BE5E ) A KL fl il 5 /8 (Gale
& Church, 1991a, 1991b, 1993; Brown, Lai & Mercer, 1991; Simard, Foster & Isabelle, 1992;
Chen, 1993) -

BT % AR T FE Y #2554 T~ (Debili & Sammouda, 1992; Kay & Roscheisen, 1993) » &
SRR & s T DL 32 B B 25 B 2 AR B el 2 e 20 F2 =0 m] R A2 (Hidden
Markov Model, HMM) (Brown, Lai & Mercer, 1991) -~ ¥t8{LIZALL (log-likelihood ratio)
(Gale & Church, 19914, 1993) » A & K-Vec algorithm (Fung & Church, 1994) - 2EEAF R A
EfE> > Melamed (1999) #2H the Smooth Injective Map Recognizer (SIMR) » &R
SEEPRRAE Ry x EhEL y iR T4 AV AR o BLIRT BRI E 2 B AR » SIMR BRE
BEEE - DU/ Nl RE i R H R R Y 422 [ Ry B AL - SIMR 73 By W {E R B
ERPEELEE R AT AT AR R (x EhEL y BEIE) - DUSOFERIS B O BE i R TE -
PRI » AT A E IR - S A eT 500 A nY e -
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A 2B RN &R )T AR RSB AV ERE - AR B ERVENEE -
BEBURH BRI RIS » T e B2 B R REE G 1 TR A BB e R S B A
Fl=2 ¥} (Catizone, Russell & Warwick, 1989; Brown et al., 1990; Gale & Church, 1991a; Wu
& Xia, 1994; Fung, 1995; Melamed, 1995; Moore, 2001) » & 3F47/A) -t B8 26 ¥ > Ry
MORIGERE - (RS HEEE - Bl 7 — &G 7 B et S Blsa 4
FHITTE -

£ 2006 FFEATEHFE (FTEHE - 2006)F2 A " EEahEE il E 2 2 FaalsE B IE | shod » AR
WA BIIERE - & R sEBIEE - Zam U2t SR E B | BE (5140 - make a report
to police) - (i H B AR RE fiTat 5 B aE 2 RAIRVISBCRA (% (F140 : & " make , 71 " report |
—REHEREF - Treport ) HHER THE ) o FHNEEG TR EEEEE (F140 0 make a
report to police AY¥IHE " [MIEEHE | ) » WEEHENEE -

AFTEL bl S [EIR(E FH 2 B il - B EAlGRSCREINE » A5 Est
HEERIS T 2V W HAR ST B s s ieRig - WFE A FHHHIE - EtE
H R SO E ARE BO ER 4H & i B 2R BNEE R - F 0B e sEah ke DU A B SR i & 2
HIENEE o ARWTTER LA 775 » ORI B R - R EATERSERAVEIRE -
BB RN E AR EE -

3. ;77& (Method)

FEATES - JfTG SR ANAETE R AR - DIScE Hlrsa A s s e s e (55 (—)
ANET) o BEE ST HIEEATE A0 (AT 2 BT B R P T B e rh &t Il A 2 B A A
Zad WA EREIEEE (55 (Z) ~ (Z) /N - SRR St hoSE R LU (E
Mg R et R AT E i heRRE (55 (I0) /NEi) -

3.1 Iq=Hrsa B EESE A E (Improving Word Segmentation and Word
Alignment)
AIEELHY B B2 S BRIV G e s e - $EFsal s i e R - AR EE i A R
R S B F SRR H B IV R TR - M B R s s e B R A R D
ShER > R 1 Ry TaEf] > Hep T hdiEE s KR EERHIECE (Ho/LE) »
BT 4-0 (R SCERYES 4 (E5E R SREEL 3 2 S50 )RS O {ElEE 4 enthusiastic | »
TERLA s > TR FERL  Braal by T RIEEL | B, o AT IEHEETEE S T RE | B,
R R SR - EEEEaE ESER -
7 1. Hrfza et Freg R gnp)

[Table 1. An example of wrong word alignments of English and Chinese sentence]

H i) la g = e RERM 3
HL ] enthusiastic response to community investment and inclusion fund

Hh 3 S R 4-05-05-10-31-4 2-52-6 3-7
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FeEE R R ST S5 e 1 22 S E B S S IR Pevor » PSRRI T2 S5
B IE 2 G SR AR Proc @ HEE S —4H TP I S0y i T E > EEAERTE
AT REAVETEE S B TE T 20 0 R R BUHR R S - DR 1 a5 - drocga s
PRopf) T 4-05-0 5-1 | FTon T ST ESN | ¥HEZR [ enthusiastic | ~ T Z1 | ¥ ZE T enthusiastic |
i1 "response | - # " ZFEZEN | Z1] | H:¥EZ Tenthusiastic | fi1 T response | {5 EF
g Ry —4H T T > 5% 2 Bl Ry A 2 S TE T RE BT R R R 7 =0 B ET R EER%
HU R i (Tl S e 7 =X > BB R T HE | 2431, > B TEEIEZ "response | -
TEF ) EEZ Tenthusiastic ;-

AP Bt = 2 g E R B DA Al T AR Ry R A A8 S e A T T
1 AR ES oy s SRR TE -
7 2. B REE S A

[Table 2. An example of probability calculation for word segmentation and word
alignment]

W

Bfran) 77 =20 HHE 7= HeRETE
K | FEZST K2 - enthusiastic Pcwoe(fZ,enthusiastic) X Pce(fEZRS response)

JEEZRZ > response X Pewc(enthusiastic,57) X Pgoc(response, EZLZ)

< - response Pcoe(FEZRZ enthusiastic) X Pcpe(fZ,response)
JEZRZI - enthusiastic X Pggc(enthusiastic, FEZAZ) X Pgc(response,7)

KFE | #4%1 K& -> enthusiastic Pcoe(SZ I enthusiastic) X Pcoe(Z8471 response)

ZZ1 > response X Pgwc(enthusiastic, 57 ) X Pgc(response, Z431)
ZE - response Pcoe(ZZ1,enthusiastic) X Pcoe(fZ [, response)
g1 - enthusiastic X Pgwc(enthusiastic,Z371) X Pgoc(response, 7 JE)
KIEZEN | 51 KZFEZL - enthusiastic  Peoe(f2 fEZR enthusiastic) X Pcoe(31,response)
F1l - response X Pgwc(enthusiastic, 57 JEZA) X Pgpc(response,?l)

S FEZL - response Pcwoe(ZU,enthusiastic) X Pce(Z FEZH, response)
%1l = enthusiastic X Pewc(enthusiastic,F1) x Pgoc(response, 57 FEEL)

3.2 EREE A EIE (Extracting Translations of Content Words)

AP BRI H AR 2 A B B AP Bl A Ry BRAMTEE A TR A B S B A (540 < T speech
on ; F1iy "speech ; ) FILKHT—PEE: (BB=FF (—) &) WERIVEL - HRN LT
R HE B ETEE R R SEF (401" connection with | 48 # #E & 7E T in connection
with | 1> HREFOEFATERRE) - NILERGS T T E AT e oG g
AT > BRI et B A ISR > ST REHFTE R S SR S e g
FEILHERR S I E S EE R A BRI « #3% BT ER PR E S ER
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Ay A g R B MR B R B S o BRI SRR R M - [RETEST
ST EAPIA PR A o SCEa e Taa M © BL T speech ; Ryff > FRATBEH DA T 48t g -

TR a8 E Pk E'S fi
= Rfin ELES IECES i s
i i G G ] T

B2 BR AT iE L Y S ER B o - IR 2 M B IR S B el IE R R 3 (0 Ry T 7
BE, ~ THBL F) o WIS HEe S b oG Rt e e - Wt L e
FERVFGA SRR > WA R B E - MRt R SGER B - PRSI
iy TUEREE ) Rl FATE BRI DU IS e

speech by speeches

my his ’s

IEHERIRRAY B [F) S HERR & S R — NI R SO E ARy T4 (e - $haas
{BIEE - G2 LRI TR L B T e 2RI E RS " speech , 2 4h - HAEE] " speech |
AUHEEL " speeches | - B SEAE AR a0 B EAS SREH B o SCaa 52 0y Bl - g it %
FEHEE - NIEBFTRILICAE & THEEER - Bl ek - Bha e B LA RR R LU AR (BIEE
xRS

F3. discussion ; 274557
[Table 3. Derivatives of ""discussion™]

IR A4 3 (% R

B discussions
FhEa g b discuss, discussed, discusses, discussed, discussing
Pk conference, argument, consideration, talk, consultation, session...

E—LFT - o e 2 F OGBS AR S - (BB &P oG R e
BRI A - K EIRH FEEIR K —(E5E 5 - B SRR AR - LHER
FIREAN R IEHEAYENEE - B0 "B —sE ¥ ER " importance ; IYREHE S - (HEE L

TEER ) MR A0 T importance | IYEREEENEE > (RfyE T E ¥IEZE T importance |
FYHS (s » ELoE BT 2% BT attaches great importance to - [ A+ BEESE ¥ E 2T importance | -
RIBL o (ST TP SCRERY S e e - IRFTE a1 EE o SCEHE e 2 S S SCans o [FIH
JHE 2 2 (I SE A A AR - I HERR L AR S = Y S

AP EL I8 B SO BB R T - FPTAR F E SEs R o S
s S B TFE TP OGRS ORI S FEEIRE o ARG u HER I
BBV, vy, Vs, e, U 0 Pro(u v )RR u BIEE v A > HI] ufV B
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Score(u) = Z(Pro(u ,v1) X f(1)))

Ev RFEEAEFEASf (v) =1 Fv, B[R A E R ERBEE B - HRSUE

Ry 1 B R EEm AETENAELE - RAECEEERER ST o0 » TTREE A AR
AR f ()% By 0.5 5 SSAMES B Aa) 0y IE MR R i e B B S o ey o el
e v B[R A SR FTEECHT I g I f (vl 05 5 HAGIRMERIf (v) =0 -
R B EL > METE D BUERE R 0.15 > BIEEETELE R AR 0.15 > Rt srEm 4 A
B Ry R I R RN -

LL" speech [ Bl " 5 L Bl TR E" %5 AT ERIAVEL A E S speech
TR S G e fe e A3 S Y780k 0.074x1 + (0.044 +0.037 + 0.305 + -+ ) x1+
(0.021 +0.001 + 0.003 + --- )x0.5=0.531 > KJ* 0.15 » #r A% " speech | AYENEE -
FKA T RE PEETE TR EE
[Table 4. Corresponding English words of " 2#="" fayan *"speech’ and the
translation probability]

e e kS PR

[ g speech  0.074 [ B EE AR (L] address  0.021
[ sE AR speeches 0.044 addressing 0.001
E40)EEb 2w speaking  0.037 addresses  0.003
speak 0.305 talked  0.0001

spoke 0.018 addressed  0.0003

speakers 0.003 articulate 4e-05

spoken 0.033 voice 0.001

speaks 0.002 talk 0.001

speaker 0.001 voices 4e-05

3.3 EREN ZEEFNEE (Extracting Translations of Prepositions)
ARIEERM H LR EA N el ERE o« AISERME A BIRMEE AL £ (Fl4 -
"speech on; Hfy Ton ;) FIL—FEE: (B=%5 (=) #) FrabnE=ERE > DK
FEREEE (B=%5 (—) #) WERIER -

T E SRt T Zad B R SSCE AR AR - EE R th SRR
RELFAEAR » DURCBIE 2 52 5 M S FE P S g M B o HHIA T il 1 BRI B o
BE > RILFAIR TR i BE 2 S5 R TN %ad T9aHE , (&
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By NULL) HYBEES o HHIRNTERLLE ) Z1Gi AU BRI - ARG EHIE - T2
oy Y 2 L TR A R P Y HR S 40" problem of (5T of jETEEAIT problem |
—RCEIER T o AR E R IR AN Zad1) 2 A BHER - DL problem
of , Fsf5ll » ™5 Fy "problem of ; iy T of | AY&RETEERE -

5. Tproblem of , #7 "of , BE4ZE

[Table 5. Chinese translations results of **of** in *'problem of*"]
a1 PR EEE S 81E

DE 0.69 (9(3098) 7 (14)

NULL 0.8 NULL(1247)

T 0.01 (9(58)

Na 0.01 TAET) NE(6) T2/ (5) K5H(5) () BIZ(3) FiE(2) FFEQ) ...

I Z WV IERERNEE R 2 Ry'Rr e s i » IRIEETF 20 S5 an A 3 R B S TE S $E 3 A el 1
NIRRT 2 1% TP & SoDAsal e R > MR e & 3R "DE, (01, -
"Zy ) TPy (T Ey >~ TH ) "TNg, (TR, - T2, ) - TCaay (M0
"B~ TR ) o DLEFRAY T problem of | Byfil] > &K E VAR SRR > A TaEt: " DE | -

PRIMAEFELLE ST » 7 Zasil AT FEAY 35 M S SR 7k > 31100 " action against | AT
SR TR TEY ) o o Zad Tagainst) BIEER TR, B TRYE, 2EE
NEH B IR R B > RIS S By AR > T K8 B EHsIA
FIREAVENEE (Rl > PRI\ TR T EEsE gk ch Ry &R - 0 AR B MR -

KOmETEER » MIER TP NS ERAVETE - R TP A 2R 1 1Y B TE RV R E R
FUL - R EELPIRARZEE/M A 1o &k > AIDUEF LRIV » BN -
e AT ER 1 R > DAl R S 5 e 5 - DA T discussion on 5 Ton | A5l > F2 6 5 on |
1Y S I A 2 i 258 T R AR B IE R B IR AV S SR FRAPTIERA MR R 28 " NULL | Resal
"P, o WifEEEEREE L TR, 0 THL - TRE, - T FEs
F6. /discussion on ; #y Ton , HILEFEER

[Table 6. The translation probability of ""on"" and Chinese correspondences in
""discussion on"'"]

HEPSGANE R FARRRE

NULL 0.724

P 0226 TEI35 #f21 BLI10 F219 RARAIS 7212 2 DAL HIL L =
' KA

Ng 0.039 k|7 BH|7 1511

DE 001 4
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3.4 EAEHHEHN LHEEBAZAYEIZ (Translating Content Words and
Preposition Collocatlons)
AP By B AR E AR E AT R B R IR I EEE - APSERWE AR E L LS (=%
() i) FrmHnvEFERRERN LR (F=%F (=) &) Prmtm, L iEE
KM GERES IS (B=2% (—) ) AESERNEEEEER » DR SGER
Fﬁ o
B SR S EB R R A P S AEIA T o FRAM A S Re B AR £
i P e S BR R RRSHE ) B s WG AR 5 14 > ZA % (65 Smadja 7Y 1993 4 (Smadja, 1993)
PR ISR SR T £ T Retrieving Collocation from Text: Xtract | » £ 4fi 1 Sz 3B ke Hr
(i 5 s Y S PRHE B > R SARRE LR o FIASES0S A al P FE R0 S BIEE 2 Folfr
Eaalld > HILTERTE S EEE AR - RO SEEESHAE > ML T8&S ) Bl HiE
BC AR B oy 45 SR a2k 7

1. "RE T
[Table 7. The collocation of "' =" fayan "'speech™]

A fElcatt s fir &

#®E P £ -3
#E P L3 -2
wE D B -2
#E D #t -3

B MBI ERTAIPS B P PR E BRI S B Bl B
BIEE Ry SOEARIEEC - 2 0 RS IERCIR U EIEE - DAL aliE2 2009 T speech on | Ff31 >
"speech , WENEEAR "T#=, oI Ton, MENEEAR "L R TEE, o RIH ERIMIEIL
el TE __®s 0 TE_#s, - TE__ %5, THE_ 85 SR
=2 (HLEDEGREZER) - BN LGS "NULL ) - RIS L E R AL
WA RS E E A S SRR ERE - B TSR SRS A%
BTG EEEEATERED - (RS SRR P T el IR WEFRRRECR
/D3 - FFREL Tspeech on | uffl » fE/RISHFEECEN = IAAE
728. "speech on , FEILEIENELARE

[Table 8. The process of generating translation of "*speech on™']

TR HEAEREE I & HIEE TERCHIEE

speechon  EGR-FE-#S - PIE N B BN £ __ #5-fF _ #5-5 __ #
JEEE = &%~ NULL: NULL =5t _ %5 R %% ~EEE -
SEEY ~ VE -~ EEA HGE ~ Sam B JHEEE -~ E -~ e




46 PElgE &

AT » A8 7 2l BHEE B 28 T B S B Sy S AR o el - (B & W & HE8 O
T F i BRI A S FE R [ A BB S A RS RO AY L ST/ £ > LAT problem of |
Fo Bl AR AT BB A BT problem [ (EIEE" IR K" of JINEIEET Y o
AR SCHEBCASET o TR 8y B—(EHE SRS EC - R e — PR - TR
RE 0V, EHE51Fs "problem of |, AYENEE - (HELEF TRV, BN EEE] T problem of
iy Tof, o TR B MRS T problem of ) HYRHEE o Ky T B ERAIRN -
FeMst B —H i S HERUH S RCHVIBBCENEE - STRE HHAHE HERES - /) ZEEElsEE
JE TR (BRI IE 2 I A tR YT S0 Zaadl ) BIERRI - 3 DAL B8 B 228 o 5 Ry R R +E
FCENEE -

FEEAEEICERE R - TS R ERCE GRIPIE] BRI Tt E S B —
AR SCHEBCEA A A RSB BC RN - FHELE A R Ry B Ry R SR AR ) R
WSS 1~3 EEEs - NIRRT E BRI A B M SRR PIR G > o TPy 2248
AR %G5 o Ry T DRSS ATV S - PR ERI BB AE &
TEIE ) [FORET E B AR o -t SR B RIS B B 22 I 0SB T - BeMA & A E
{El ) F{F Ry i (BRI B4 - DL Tspeech on, EEEE "HL .. #5 ., B £ 9 2
3 v el e [ Bl S
#9. 'speechon, FEEE '3 .. RS, HIPI
[Table 9. An example pair of sentences including translating **speech on'* to "' zf ---

="

e |3R0) FE(L) TEE(2) BEB) 54) 0 (5) TAL(6) BEE(7) BEE(8) Hi(9) %
#t(10) i5(11) JH(12) #hk(13) - (14)

EogvgilkE| i(0) have(1) dealt(2) with(3) this(4) at(5) some(6) length(7) in(8) my(9)
speech(10) on(11) the(12) second(13) reading(14) .(15)

rhgizE¥$rs  |0-0 5-1 6-1 10-2 10-3 11-4 4-5 7-6 7-7 8-7 9-7 10-7 9-8 0-9 3-10 4-10 1-11 11-12
2-1312-13 2-14 13-14 14-15

By A el e EIRF 2 A WISH DL B AT REAVENEE - DIk 10 WyA)F Rl » FERTHY 50k
AR T " speech on AYEIEET BL - WE KL - BE o MHEREAT R -
BE I RE - #BFE, o BAEESESR TR - B 0O0E FESER TE - #
= HIBIE] o Nt - FELAE BT VDAY B A AR - TR B RIS A AR DL
FEERNOIE] o B BIEECENEE A P TES AYEEEE A R - B TEEE - 15 E SRR
Biag - Btk - BAMDAE SR G 8E - HIERCEER MR — R EREE - 5 AR HI RS
&R -

#10. /FHFZA "speech on, FRAEIZERIGI T
[Table 10. An example sentence containing two Chinese translations of "'speech on™]
Hr ] o fE OB R R BE & -

HL ] .- after making the speech on my motion.
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4. BEFHEE(E (Experiment and Evaluation)
4.1 BREBE T B (Datasets and Tools)

4.1.1 FEEEESEEE (Minutes of Legislative Council of the Hong Kong
Special Administrative)
ﬁﬁﬁéﬁﬁ§5%3522}%@Eﬁéﬂfﬁ%%?ﬂ%;ﬁ}r S A P EYEE R - tEER R T
JLEESEPATRE R - Jh4y 222 WA) > AHFRERENL 164 Ea) o (BRI

catalog.ldc.upenn.edu )

4.1.2 B&E$R (United Daily News)

HFIER HB S HERHE Ryt oe o SCS SFHERHE  EEERL > BB R S R REE R -
XY 230 BRSO 0 H4y 7,118 B Ay - (AR ¢ udn.com)

4.1.3 CKIPH 3755 Z%t (Chinese Knowledge and Information Processing
System)

TAFEA CKIP oSz Ess & B P S a] 1 » AR GEMEREE « L ARG i baa /N

AHBA S - PR OCAVEEE B MR - (BRPRIE ¢ cKipsvr.iis.sinica.edu.tw )

4.2 EEs%E (Experimental Settings)

4.2.1 ZEErZaaighc e F sEREE (Translations of Praises Including Nouns and
Prepositions)

AEEREE A By 30 $HISCAFAN S Zi B - MFHEFBIEEGHE R > i
HY 30 4HFEHC - {E R AR A > fEEERDT -

period in schemeto  environment for  place at emphasis on
developmentby  market for  scope of time by agreement between
extension of help to potential for agreement with ~ pressure on

help from return to power in industry in communication with
view on systemat  success of gap between pressure from

link between scheme by  satisfaction with  increase from information about

HMERB =205 ERBIDE R G &Ryt S0 lhss P oo E
BB T T AR s BRE S Zaadl B - &R B 4E S AR BsE R pl e - Bl
Ry AR B SR -

REERRTAL > BB IERER ~ BIRE A R R B A) IERER = (@M 0 - SRR IEREREIA
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EEEA 2 BRENERELLR] - A TZE—FFHEE - BREE ERAE e AT wE ENIE
HEREEE AR B & AT A IEMERRE R AT s > ARG EE A
J5iligy Ak T disparity between | o A EIEE R TR - 2R - TEEE, - TEH
HIFMET BT AR A B S " disparity between | (Y4~ » L SCaj s "2/ - 22
BE O~ TEEE, - TERER L OULLH > (ERENEEG IR o FIAERERAE S A TR
Ry IEHERVENRE > Sy RIHEL 5 BB 5] » A TE K > 3G IERELLE]

4.2.2 EzEFIE (Translations of Single Content Word)

R E B AP E EEN—E 5 HIEERM SIS T — 4 E S E S REE
HURER - AREERAVE A Ry 30 {#3L30445 - IMEEBIDEFGRE R PRI T 30
@45 E AT A - EEEROT -

super seriousness nurse placing inland

abuse inject final designation urgent

death send city charge pain

outlook divorce degree adding providing
signal enhancement cut wisdom auditor
position hotel identification confirmation administrator

HAE S =5 =2 —/NEIFT M 48 2 050k IEEBILE R R &R 4t A
BeE > Fris Z BRRE B AT SRIVEG L - SR A ERF S 2 S RCRIEAR R 7% > 5
BIREIENER - B [ER R B IERER - R AN ERAVEHLLER -

4.3 BE4EERE MBS G (Evaluation and Discussion)
HEEN Z s S EL B R AL 45 R 2%
11 BRI AT EI R AL 4R

[Table 11. Evaluation of translations of nouns and prepositions]

P HEC B BIEE Pk FHERL BRSO BEEE O

MR [E%E R R EE R
help from 1.0 0.42 1.0 gap between 1.0 0.08 1.0
power in 1.0 0.35 0.67 success of 0.86 0.65 1.0
help to 0.86 0.61 1.0 scope of 1.0 0.73 1.0
agreement with 0.75 0.51 1.0 period in 0.8 0.84 0.75
environment for 0.5 0.8 0.6 pressure from 1.0 0.07 1.0
agreement 1.0 0.24 1.0 emphasis on 1.0 0.75 1.0

between
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return to 1.0 0.38 0.6 communication 1.0 0.71 0.8
with

extension of 0.78 0.63 1.0 view on 1.0 0.3 1.0

information 1.0 0.77 1.0 scheme to 1.0 0.82 1.0

about

potential for 1.0 0.52 1.0 link between 1.0 0.03 1.0

market for 1.0 0.75 1.0 increase from None 0 None

pressure on 1.0 0.44 0.4 place at None 0 None

AR EHE SR TR
#12. EABETI45E
[Table 12. Evaluation of translations of single content words]

FEHEC BEEE  BEEL BaE FOLFETC BEEE  BELE G
{[iES [E1be SO i/ it B R

seriousness 1.0 0.42 1.0 degree 1.0 0.45 1.0

nurse 1.0 0.89 1.0 signal 1.0 0.49 1.0

inland 1.0 0.03 1.0 enhancement 1.0 0.44 1.0

abuse 1.0 0.69 1.0 cut 1.0 0.48 1.0

final 1.0 0.58 1.0 wisdom 1.0 0.54 1.0

designation 1.0 0.33 1.0 auditor 1.0 0.85 1.0

death 1.0 0.41 1.0 position 1.0 0.59 1.0

city 1.0 0.32 1.0 hotel 1.0 0.69 1.0

charge 1.0 0.39 1.0 identification 1.0 0.37 1.0

pain 1.0 0.52 1.0 confirmation 1.0 0.45 1.0

outlook 1.0 0.35 1.0 administrator 1.0 0.21 1.0

GEtL_ERPAESAER © (S EINTA EBR TR BB TR - BRI Rl e -
FIREST g

#13. GERTHEE
[Table 13. Evaluation]

EREEER FRELNE Bl EJEHER
I ERCENGE 93% 47% 91%
] B EEIEN G 100% 49% 100%
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WFTE S EPHEEE B S RO ERE - 1L EDT MG R e R R g &
[E]2 - WGEAA G SCTALLEL - &SRR ¢

K14, FHLETRILEE

[Table 14. Results and discussion]

EEUEsp K77 HEEE ARG ST
BREfEieR BEERER EREARER B

LA IR 60% 93% 52% 47%
) B EE IR 73% 100% 54% 49%

AT EAE BT T A AT i ?XI’EEE]E&E B AR TR GRS
33% > P4 BRI BRE T I > AR OCTTARTT 27% o EEF] 1000 1EHER < 281 > ASw SN
BsE A BRITIEARIREGE > 77H Ry 4T%EL 49% -

TR ATRES AR SRR E 2 A BIREERE N - RAARER] 73 R > 53505
CEHERCGEEE ) - TERERIEEIIA, - TEEEES ) T AUTEARECh
i SIHATR R

715, FHB RS
[Table 15. Descriptions of error types]

B A GTE!

FEHETOCREE  NYRE T HTE ERRSAANE - PO AN S GA R ERE  BZ
LG FERIEE 2 ORI R -

HEPEEE PR PHEEEELIOGIRAEEE  HIA RIS EE

FdPfirsase  SRIEET G o EEGCAFIEIEE o 5120 " high degree of autonomy |
R TEE BUA ) MR "degree  AVEIRES T &l Y TR
(18] S 6 RVA R EE 40

s R S B AR % PO A S BRE - (Nl SR S B A IR R -
AITERRRE  SCH) B A IO R - TN SRR A B
TEEEE WFFEEY T A A B MR -

HAFFHAEL 50 & 5] ATHZRE SRS AR EE KR TR

7816, FHZBLLA]
[Table 16. Ratios of error types]

i Al B Epaee
fE S JE SRR 25 50%
oL WP | ARVAE 19 38%

B an] e 2 4%

ATTEAR R RN 4 8%




RSP LAHHL st 02 51

L AT HIR TR BRI R ) 1 > 4975 5096 ARG ER RIEAE S HERY SOl - (LA
i R A — (SRSE TSGR ) (VBRI A SR DULEE B st AT AR E A ER
VSRS ENEEUE P e ST IS DS EIE SR SN S

R 1T, FHAAERILE (BIESEFRE)

[Table 17. Results and discussions with revised recall rates]
SEJEap KEmSL T2
FEEARE BELEER

HEERT  ASwSOGE
BisEAneR BIEEOAEER

(EIE%) (EIF#H)
A HERCEEE 60% 93% 68% 64%
) B IR 73% 100% 70% 66%

BRSBTS » ARBIN E A B RO ERE - A AR G R
AN R (RIS ETBR Y3 TV 4% ) B9ROR T ISR KRR (RI4LEIBRS) BRI 33%
R 21%) + FTAITERAE R D BE BRI T GrERA RSESEE - &
T S OB R AR I B AR R A T (50 B B B2
B LA/ BB R AR EIBISE (A0 Tincrease from | ) » BT YA R /b IERENIEIEA
T35 I A P -

PR EBRE RRCR AT - B R A TREER - H—  AEAR
I Zas P SCBRERAE AT P BB B SRR B - R
AT £ TR » R TR AR SR T (5 R BB & - 1401 increase from | iS4RAEAT -
FEREUBE ARG © RO AL, o TIRE L - TR HERE . AN 4T
SRS BRI b TR SEERE - (RIS P S R A IR - A
SRAEERE T R ERRA S o PO SHERTT AT T £ 8 1 — A
B0 E] U A HEEE TG o (TR A TREND ) AOfrE B -
I TR o KA IS - B — (S SR B ¢ B
STHI SRR i — (T2 (40 T death penalty | B8 T FEA | B3 death |
BREE T3E, o Hi Tpenalty BREEE T, ) o ATIADEEEREEEI B
SRR L AEARIUE IR o B A R A R E A -

5. &EsmER A EZ (Conclusion and Future Work)

RIS ASIRZEE] - RPN T AL AUENE - AR SIATER » (@
TEBEIRIVH A S ZER B 5 B S R P TR E -

AP 325 07 16 5T DB GTZE « S0 B AR TRy o 2 % A o ACPOBERE » DAFERT A
SIS A BB TR (10 Tincrease from | BT THE. P, ) - $2F
BIGI% « H AT A A R — R S 3 M (140 " partnership | $iFEE TRk
Bt ~ "FEM B T death penalty | ) SAENIELLE SIS - LA TR EIEE
B2 - E AR A R 3 2 B IR BIEE R DL sk B 53 -
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AR MM (AnEheE R EhaE i F i) AVERE - SR EE R EAVERE -

&F LR - JFIVBITEIR T T —E 7% - (CEMESE B Eh Ay EsEsE b E T -
At B A R s A Zaar B O AV B - ARV A B S dat S SR B P Y IE A )
HIE > DU Gst EREE R P i - WAS & DLW - SOBRHER - SRR ITA
HEIRFEEREE TR EATRTER - WA RERE MR B4 -
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