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Abstract

This paper proposed an approach that apply association rules to solve the polysemy problem
in a Chinese to Taiwanese TTS system. In Taiwanese, one word possibly has several

pronunciations. It leads to that Taiwanese TTS System can't work well if wrong
pronunciation is synthesized. Thus, we need to decide which pronunciation is proper under
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some condition in order to enhance the performance of a Taiwanese TTS System. The
approach of association rules has the advantage of similate the usage of language by human
beings. We also use the information in E-Hownet to overcome the problem of data
sparsity.The experiments focus on six common used words, they are “_[-”(up), ” [ ’(down), ”

AR7(mo), “R7, “F”, and “ff”’(he). Experiment results show that the proposed approach can
achieve higher accuracies than the existing methods.

i aa] © BEEEARRAD ~ RIM ~ —5 2 E - GEESUEE R

Keywords: Association rules, E-Hownet, Polysemy, and Taiwanese TTS system.

AN
— N =
wHe A H:H

Bt Bie BEAZEEM TR ONEEEE - HhEEFE—KLEE - FEFEEETEER AR
BBHEES - IRIBHET12] 0 {9F BRI EERKGHERGEE - BT RAE
EREAERVES » GBI T AE R » NS Gt S 240 25T
W BAAGR R — T E SRS
PRI G REL AR — H%EEﬁH%—ﬁiﬁﬁﬁ—l%IWé WS 4T 9E
FHEPAP SO Rl A > Z B TR O e G RERE S I Bl GBS &
[i% %47t (Chinese to Taiwanese TTS system) [3][6][10][11][20] °
N —E OIS 2505060 » s i IERE S B2 M E B - 28I > e S CE el
HE AP A EE TS - i —s S EHE B ERIE H*ﬂ¢1@’
TEARFEABGE A MWEI EAFERYEE - R A $HE—  T HE fhE mmﬁ%
il > RIS R FR A S T Y IR S - I B RE S ﬁmﬁﬁf
—{EATRERY P SO S EESCE S R AR S (1) SCa TR - () ERvEREEE R
fH4H ~ 1) sEE R R A S - 8 = (EFELHMV IR KB T
1. STHEIHT

o ST ERY P R 2K HARRE R ARy S &0 o A Brssl & ((word
segmentation )[4][71[91[11][20] > FE#&HY P SR HE RN G 8848 21K G aBHYE B E5H 3] (6]
iR E EHE S B IERERE R - ARVEARIATT I sER N AEE SRR -
2. EHVEAEEHE.

REFEE RTINS AEH &
B EHEENIEESE -
3. EEEHIREM

IR 4RV S, » B EE S HUEE R - DUSTITRZEaE S -
DL P BT EA LR R T T E RN ERIEr o BPIT - E U EEEEE B IS
Gl A=y S (I
QEb R &) E

CBR O BHEE RS IEIGE - S8

il

BTEA LR RESRIIF] P AR GRSt -



Proceedings of the Twenty-Fourth Conference on Computational Linguistics and Speech Processing (ROCLING 2012)
[ 458 S S A TR % ]
BA E A LRI RIGE S EL T EA ' R/ Et -
[ G R AR ]
Bre(ehun2)/ B /7 SRS 52 /RE 4 (e3-dang3)/ 55 B/ T 25/ (bhe DR/ /4T <

FEE(E T > RESEEER — LS A MR AH th SR R P 25 5 I IR 52 - e B e R
IR - ERAN TSR TR BER SRR S S A W
FEAEE » 43 H0E THe (ghun2) ) 1 "0F (1an2) ;o "t (ghun?) | {FEEE FREAEETE
HY TR MEEHE > TiE (1an2) ) fEEEE AT EEEEEDN TR, -
HAGE s B MM - i AR SO R IR T TR e 28T TR ) BB
THFATE bhuaih4/ ~ /bhe7/ ~ /ohoS/ ~ /m7/ ~ foutd/Fl/maid/% /<& - isfliH g E e
HAEHAMEE BE - fl TR, T BTN R T s B E RIS K
FIf8 a2

BRIt A0 BAERE SRR S e TN AR RIS o RA TS TR
HHER|GEEEE B TS (Jou2 sia?/) | - (BEEEERAYE - T8t EEEAHY
Bl ks T 3T F0 T 8T o AISR B Al (o A SR A B A A T SO S BB B IR AES » R R
B THT (Jpahd/) | A1 T8 (fziaml/) | S EISE R0y S EEAEE o

RO R SO & aE S 240 Y —5H 20 R THRE 7 EUR A R i =R A
(Association Rules) [1][5]1[812K#E T2 & salsE & TEM - DI AN G 58 —50 20 B Wiy
IERER o

K E BRI HERE S 24 B iR ARE s EHIRRE R S
RAERET 55 = ZERIE e 504 SE U B EMAI TSR B AR RS R TAE -

= GEE e S E R ROUREST

2.1 BB —#HEZE

Gaaly— ZE e lE F—EEE A FERSSE & AR ERYSEE - DL o S (E6E R -
F—REY > TREgREREER > —EEE T T, B8 TEENREE S
—EE S E Y T o N EEEEE - MATER T, EEsET AR Tlan2(18) 4 ;
‘BN Ty FEERETHIER T ehun2(r) 5 - FEEFEE S AR —50 2 HHIH
SARE R R SCE B ERE - GIA: P17, EasEE T TlaE /VEEE > T f, A
ANESE - R —E GBI EE RRRA WA TS - NG S8 EE - &
HP AT GHEET aMMGE - Ty EasEP A NEA R E[[13][15][16] - 41
Ex1~Ex6 FfroR o (48 2o [F] 3 o i o & S ERY A [FHY R

(Ex1) MEEHE LA AILA/boS/ B E L EERNE 4

(Ex2) TA/m7/ALRE T2/ VEIZENR © 4



Proceedings of the Twenty-Fourth Conference on Computational Linguistics and Speech Processing (ROCLING 2012)

(Ex3) T3 \—BFBAAECR /bhe3/ I B RATRAR < o

(Ex4) T AR /butd/ 0 EEq -

(Ex5) Tx/bhua1h4/{’lfﬁﬁﬁfé'/‘<?§ v g

(Ex6) T 3ATE A /mai3/fGhiILs o 4

Ex7-Ex9 s7BH T T [y fN=fdads > Hoh Ex7 1Y T I g F/sEi—{E(previous) V= s  Ex8
1y T E y FoRIE Eif(above) IS 5 10 Bx9 0y 7 _E 5 AIFRIETR (ake) (U E T

(Ex7) T E/ding2/*F BIE T i %8 L EHMAENERIEE - 4

(Ex®) I EAFEHE L /siang 7/ 2 4

(Bx9) "I E/funnT/ T AERA SHREHEET - 4

R HAIFIE T — e GRE TP A — 5 2 S B R -

%%_‘ N ﬁg A—J%Elu—,l

ZE T BrERE CER ]|

K M2/ TR e
Nin2/ RIS ~ IR

e /ghua2/ FHIE
/ghun2/ *E - KX

fhr lyill Gafthiey
fyin7/ L2 ~ K
/ziunn7/ Efp L

£ /siong7/ e b FEs E
/ding2/ H [
le7/ N

- /ha7l £ AR T
Jau7/ =X
/loh&/ TR

* Jdual/ T
/da17/ KA~ REE
/bhe’7/ e~ AT
/bho5/ AE5

R /m7/ ANHIE
/mai3/ ANE
/butd/ N
/bhuaih4/ AL
/diunn2/ rhig - hE - 2R
/dng5/ =1L~ RL

& /diong2/ HE - WE
[ciang5/ HE - SRER)
/sennl/ ARG

® /cenl/ ARG ~ R fR R (T\?ﬂﬂﬁuu)
/sennl/ A~ HE (BAEERNER

279



Proceedings of the Twenty-Fourth Conference on Computational Linguistics and Speech Processing (ROCLING 2012)

fsingl/ PP B GRS
/hiangl/ ol JE
& hiongl/ B - BB B
/hiunn1/ I ~ EE -~ BN
/pangl/ FHik
/ziou2/ K~ IR T S B
» ziau?/ ST TR PG
[siau3/ IR S A~ Db
/tenl/ K EAM
A /tinnl/ RN
/gangl/ — %~ A
/hong3/ Bl ~ Ok
" /bang3/ Wk - e
/kng3/ AT

22 SCRREERS

Al aE 2 ARt f » TR BB BT AAER - R EREE
A FIIREER R e T AN TAERD » BRI S AV IR - H A EAYIHSE
JEERE T e RN (AEEEERINIASE) (15] ~ =T AN3] LR FR Al
BEEVE6)% -

HETURIR (1SR E T AR - HE RS TR EFERE S HEA (Word-base
Uni-gram Language Model, & WU ) FIJESE -HY CHAID %% (CHi-squared Automatic
Interaction Detector » K75 H 8 4 MR W& F— 45 & HIH & RS - WU DU
FyFF BB 385 > T CHAID RIDAGEIME Fs T R HIETkER > st 2 & 3| S & iR Py

HAEHHY CHAID EEVAT DU E — L IEHEN S & -

P& g =07 A B 25 [ ey EA AL B R (% - (eimaiat B Sl ER s T
thi g 3R - FEfE =00 akilueE » R B s ey s U (RELEE —E 2 S SRR & —
{EFEAEIED S L - 25 e Rl FEORIA S 35 2 - S RIAE S =g (R ELEEAAY trigram
FEE) - FHwe Al H TS eSS S > RS AIEEE T — gt SE AR EE
HIERIELES » RilEg S SEER b PR S -

5158 16) 1] FE AR HIjEE #2235 7k (Transformation based learning, TBL)## A & EEH—5d 2% H
[ - AR R 22y R B 2 A A DA AR S A HI AR AR S A (Standard Text) FIEE FH
AR AV ZE S HE (Answer Text) AHELEITR - $RHIBEERAVIN T » FRESEHERRAR AIER
f(Transformation Templates) » FHEEHARFA o K HIFEHAEEE ELE A BYREARE SRR B
X FRENERYI TS - EREREERIERRR - BCHERE R SR — A FTE A &
ESEER A PN —R > (E RSB —m2EmaER MBS AE—FRANR » EEA -

SL(EE/ DR R FEFIARA > BRSNS Ry b BB G - AR

SLREAF S EE R R R R - DUEET T3 JEE -

B MEEHNHE—E RS > AT URTFrR  BER AR TN . BIRE



Proceedings of the Twenty-Fourth Conference on Computational Linguistics and Speech Processing (ROCLING 2012)

AYIENER  HEZURISATEA "Ry A1 "3y TBL ¥ F o~ T, A1 Pth g AIER
IRHRLE -

F== - e - 4550 - TBL IEMER 2 EEER
I Ej=T E = R iR ® i

P& a5 A[13] 90.42% | 94.30% | 74.47% | 92.12% | 89.23% | 92.54%
4 S [15] 83.88% | 88.43% | 69.29% | 94.20% | 90.59% | 93.29%
TBL[16] 90.98% | 90.79% | 73.25% | 93.78% | 88.17% | 94.48%
TBL (GREEHEF) [16] | 90.51% | 91.81% | 76.84% | 93.78% | 89.39% | 94.19%

=~ gRTA
3.1 RBRlE=(AR A
e =R il (Association Rules) » SEERHAER) Y —IAFlT > S F/EH Agrawal & Srikant
FrE HEVELR[5] © BE=CAR A ] DUE Bh B MR g & il 2 R PT A AEAH A Rl (% - i
REMREGRA R (58 B ERES A BRI H BUE H Z [ERYRA % - W B DAA 5 PR 4506
A B EEA AR - GBI HRIPRT E Sl skaVE R #E LR M E 1Y
M BT RtE=S] > B - T RS R—EDHEEREE T T 440 5> ATEMA 22 KAV
glEfEE T, ? ) NEE TOSREEEE T T, SR T AEIEE
BRI ? o #EEEHEENIEEEIE - E5IESHE EAEVEH T E -
WIEEZE ARV R TS KRS (Wal-Mart) » L9225 26 (2K FTaC 8k AV RS i B8 B B R AR HE
TTRARA AR AT > 455 AT R AR A o 2830 FUE B (L Z A AH ARG i« IR RIPR
11 > £ 2 HAVUEIR S H g EHVERMHE 1S - e BRI 830 T S (8 R nllHv3E
5 SRR EEHE T S S B R PR AR P R R I B A B AT A &35 DA(BE & RE S HL -
B A& BN R R P T 58 B 2R e 2 -
FABRAEE DL T X=2Y ) VAW EE - Hals T HE 2 PR E R (% - &
BIRELEERES & X IHEEHHE - A Y THEEWHIRAV A gEM: o flnE X={Milk,
Diaper}ifi Y={Beer} > FtHF{Milk, Diaper}= {Beer}F@%E « HREZE T 4-4hMilk)FIFRAR
(Diaper) > ffrtt A" [E1HF 7, & i B 19U (Beer)HY AT RE M
BB U R A RO [T R & — O S8 W {1 230 235715 (support) FIE L& (confidence)
ERAIE X=Y I HIZRFREE (support) M HE L& (confidence) Y A5 51 B -
support(X=Y) =P(XNY) - ¢))
confidence(X = Y) = P(Y|X) - 2)
YRERFEBREME R Seestt > THESE X A Y ERFERIER - G 0B RFRE
£ X HERAVATHR D » Y R AR - K1 R U RIS B T3 S TEON -
2 Bl A3 (Associative Classification » AC) [1][5] @ BBEs =4k -
(58 FH BB =CRR AT Ty SR E SRRV - AR B RA N =R I B E PR BB - BT
MZ AT —EE R EZ B RSB ER RS ERAGEEEER - —#K



Proceedings of the Twenty-Fourth Conference on Computational Linguistics and Speech Processing (ROCLING 2012)

FEA R e R A TR U MR RRE % BB AE LS AR AR e bR A - BRI
FEE OEMFAVER T > 4 LR RS R AR RS PRA(5] -

3.2 FIFHEAR AAR AR S5 —5a 2 Z

[ — A SR B UR AR B SRR - BAPTRER D B SRR AHIEEE R - JiE
PR BRI R A R AHRE 28 BB ORI NS 2 e -

Hl kB SHEATL

FERII R L PERBAGERHE
Fi i
v .
A I Bt s

\ 4

[ LfaRpay SERES ]

E— ~ EhniE

32.1  FrlEHERL

FlEr—a5 2 S R - B — D S ERE R T TR B - 12 B RE SRS R8T
S A] S AR AT > & Sk o SO R EEA Y BIE A0 — B th SR 14 AR B e L o
MERERCZ 1% » PEAERIMT AT AR - B SO PR T = (8% 5e T By

"HWNh) FTAEND) E(VCL) 7DD AHENa > {E(P) HE(Na) E(Ned) 33 (VE)
FWNa) ENg) 2A V) ZEWNa) - |

— AP B — 5 2 AR AR e T b AR AT IR EYE ~ SRR b
AE RN > (F R RE—a5 2 S R AR - R =Frr » & T L BIEEALE
Hatan o AL Z & o BIATE R AL pl Rl 2 AR AR B B Bsiot -

R= ZEFARVRHEEEEL (PL T B BED

A wg g [ a— | B | 6 | 8= | BT

N : il * HAE Lk T NE|

=Hn

sefet 1| /ziuun7/ SN Nd VL Di Na /ziuun7/

- : & £ E 43 :

sofeh 2 | /ding2/ %‘% 1?; i Ned %EE i /ding2/
i E i g | .

2546} 3 | /siong7/ %‘@ iéé:E/Eh i I\JI:g /ijﬁ Nfﬁ /siong7/

322 MRIAERE
Bl TR Apriori B EVEAERFHRAIS] o Apriori JEEEERAR =R RITREN T A i Ry

[\e}
o0
N



Proceedings of the Twenty-Fourth Conference on Computational Linguistics and Speech Processing (ROCLING 2012)

HHERVEZ — BT bR S R RS RAYIE B S F A A aR RIS - H et
AFRANZ AT 752 SRS e B (RS RF S (min-support) Al {E&(E.00E (min-confidence)
EFE—@EET k (EEENEEEATE S IE B S k-itemset) » 1 H EFFSEL BATE
SN R RS R S S P TR EA RS - A AR k-TH H & (large k-itemset) > E# Ly
Apriori FWEEETHERERRE 1-itemset((EEEESHE-IHEHIVIEES) > ¢ 1-itemset
Z GRS R RAVEE S > fEF R Ly (large l-itemset) © [RIFy 1-itemset 2 F#51
FrpafyIE B S48 AR R L, e —(ETE B 078 » AL T2k LR ZREL, Facskny
THHEAR AR T —PEEY 2-itemset(—XECSRMETE HEVIE HLE) - EEEFHE 2-itemset
Gbri SR (K H 4 (F ByL,  ARIEIEHE » HEIRA% n-itemset HATAIYIEHE
BRI AR R CMRL AL ) Ry ik o BEEFRIEL, 2L, RERGRAT > I HET
HBEMHHAANGEOE  REENEENRREE LESEWFHRA] -
SHEAERGRATTTE > FRPMESEEE LME T —BHELE  DUEEEE LR R vaHl
—AZE M -
(D) BIEZRENETE L  —RAEE BRI T T B R AR B SR/ S > 5
HAIR B F RN B E TR R 7 B AR A SR A - R
ENIN RS /N W I

support (X=Y) =PXNY)=

ek —a 2 E i ER T - X sl HIARECEE S Y SesRETHHIRVEE S - IX
N YMRERAET N SREER 3 AR ORI aE & [S)F HER AV IDIRAER A RGR R HY
Sk RIESR - LB T B BYEEEER G - I 10648 3SR 4
AiRANE =R A > R — BRI R
TR (Fi—&d) =  /fsiong?/ (GEE )4
TRIEE 10648 S| Sati P vanst - b BYAT—a8 By T2EHS » HEBEE By T /siong7/ 4
HUSHE LI T S W o Wb—2K - MEBERCIFE R ¢ 5/10648=0.00046957 - {1 2& [l
Bl m] ASER, » FARIR IR AR T ARG B S1SE— (B NN - TR 4E
B SRS R RS R S S TH S BOE T H BRI G e DR -
NI —E BB R T oG E RHED T SGEAR B8 5 A E R
BB (B0 B D REEA 44 50) » By 7 AR e B E AR R AR AR A I
K Z RS S8 HERAERAADT -
Freq (X=Y) =IXNYl - 4)

Bl Al - mi—aa Ry T RS, HAEE Ky lsiong?/ g FVAHEILHIR T 5 K 0 HI
Rz AR R HEBRARREC R By 5 2R Wt — 2R RE S A IE BBy I = T 2 Bk
= o

() MAEER ER - SRAEE > BB R AR EE ule cardinality) [7] » 3
EHAEAGCSRIVHEEE - fl0—55 " b ivERh > AR ¢

"Ned(HAERRVEENME)  tHERT—58) => /siong7/GEE) |

BRI ACE R 2 (ETHEEHral e —RAEEEE - BIRARE R 2 0 R
FEFHAIESE T MEREORHERE S R RGR AR ER AT IR




Proceedings of the Twenty-Fourth Conference on Computational Linguistics and Speech Processing (ROCLING 2012)

PREMAHRRE » BEPR R R R AR A & Gl S 2y &N E - (B St & it 4
FAR AR A A R B A - TR MEE R T IOA T HRARE EIRAVECE > 5
RESTFE LR N R R BRI B B AR BIAYRIAN - RIUALLT b BOIRYA
A BRI EE AT -

w0~ A pRAREBEEUR AER G (P " B BB

A —gE/E pi—sE/EE BAEsE T b, s R—EE/EE BT/ gy o L M| 2
1 e |8 M s i

- 5 - - Na /siong7/ | 100.00% | 99 | 0.93%

VE - Ng - - fsiong7/ | 100.00% | 46 | 0.43%

Na VH - - - /siong7/ | 100.00% | 39 | 0.37%

- H - - Na /ding2/ | 100.00% | 21 | 0.20%

A - - - fziwun7/ | 100.00% | 3 0.03%

5 - - - /siong7/ | 99.35% | 616 | 5.79%

- H - - - /ding2/ | 93.98% | 78 | 0.73%

Nd - - - - /siong7/ | 90.09% | 200 | 1.88%

£ - - - - /siong7/ | 80.09% | 2586 | 24.29%

- - Na fsiong7/ | 71.95% | 2574 | 24.17%

VCL - - fziuun7/ | 66.29% | 474 | 4.45%

VO~ S
4.1 EERGE
4.1.1 EERRR T

SRAURF BT URE R 3.0 (R ASBC 3.0) [14)ff Fy 88 SRt ACTE - o
BEPAE R AL (B S AR Y P MR
& T AL RIERE  (RI A F RT3 PP IV RBRAET - S
4 LA A A R » LA\ L7 SO IR TR P EAE T BT
PR A TR T SN i o RIS SRR TR R

AR E IR

Rl PRI F S

% E e BahaE o el HE S JaER
E /siong7/ ~ /ding2/ ~ /ziuun7/ 3 21,294
T /ha7/ ~ fau7/ ~ /loh8/ ~ /eT/ 4 6,840
°+~ /bho5/ ~ /bhuaih4/ ~ /bhe7/ ~ /m7/ ~ /butd/ ~ /mai3/ | 6 38,688
i Mi2/ ~ Nin2/ 2 2,229
E5 /ghua2/ ~ /ghun2/ 2 5,627
A fyil/ ~ Jyinl/ 2 3,708

4.1.2 glISRELAE SR BCEE B

BRI EENSR ~ HEEERH I BCEL OB AR - —BitG - el B Basirl i fEik e
AUt S0%H B BB E Ry A6 SREERL - RIERHY 50% B BB eHE P o3 s L FE O 1F R M



Proceedings of the Twenty-Fourth Conference on Computational Linguistics and Speech Processing (ROCLING 2012)

aaath > Al TR R MIEEER 1 972 5 5% -

steaps_ Bl SREDAIE SRR #4673 BCEL BT

10%
MR s
10%__a4 m VG SREER

m HIEEERN
w HlEAEER2
w HIEAEERE3
HEAEER 4
HIEAERES

T AEE

B2 '4
;au

10%

S
10%

& — ~ EERsEE A

[ = IR T 0y 3l SRELHIEEE R 55 R © AR IRy B BR T - TS SeA a3
SREEH A BRI R AT > I ELEEH 1 SR AEAEE R L B SR RE - MRERYH (HE
gt R 1 SR IEGER RO A SRR SREERE R - pl R Bslll SRamkt (RIaaaIeREmet
B 1 SRAEEERD - M EAER 2 SRS RIS EERHRAE - DAL - MiiRHIsh
HHEE R o R 5 SRHEER RIS B st

ORI n SRR ISR« MIERD BRI < MRS

(&S OB BRAV SREER

RIS OB B HIEEER

H AR B B 5| SR

AR B B ey ek

A R U B 5| SRR

s FR R E BRI NEEER [10%

srastiisst | SOUR MO0A) 008 0% 10%
SNESHEAR GRS | 10%

B = ~ EhaE R ECEE B

285



Proceedings of the Twenty-Fourth Conference on Computational Linguistics and Speech Processing (ROCLING 2012)

42 SUECEZER

FEAE R R U U i A B SR e e A (B SR FE N e (BA5 O A T AH B Y 2 8 BRIt
Ah > BMHEERRTIIA T ARRNRIE _EIRIVEE - 77 SR HTHE L A e i DA Ry (e P i A
TSR A B BIRIRAN - B — R R 3 E A B (RS R B (RS 0 BB Al
RGBT aER IR - SFRARAR A EEcsre R AET - #em o IR ZER
TE LS8 152A AT RE A R R FUR IR #ET T 0 RIS - (BB S P e B A
AR AR AR A R RER - HE 18 0 Ry S - 1T B RS RES EE F i AT IIE
ffER o

FOEBAGER - S e MBS (P © B (B SHFE BR (R AE ORI E A e ~ S
FARAINRIE EPRECGERRT) - W —2n] DR L& SRV RIS & ek D - HE TG R 25
IR -

PN ARAVERRT > TP ST R SR ~ B (B&E AR RS EIREZ %
R/ VEE © BE5h > B TINIEGRE—s S SR A T P oGETE RFHEEVENR © &K
SRS R A LR EEIMEELE - LU N BRI G R AR -

422 RREESREEE T 5

BT A S T3 B A AR R S BRI 1y 5 Vet o FfP
SRR RAS BRI | J5] 10 JORFAIEE - (Rt  RIEAES
SIS (S SR B BRI SO PR » 3 FLERAT | ST S
ek -

N - SRS B R

%E
o E T ) {4 E59 ftt
1 91.88% | 92.55% | 76.69% | 94.25% | 92.36% | 94.13%
2 92.25% | 92.70% | 77.80% | 94.69% | 92.71% | 94.67%
3 92.35% | 92.26% | 77.15% | 95.13% | 93.58% | 94.93%
4 9221% | 92.26% | 76.51% | 93.81% | 93.40% | 94.67%
5 9221% | 91.82% | 76.17% | 93.36% | 92.71% | 94.67%
6 92.02% | 91.68% | 76.01% | 93.36% | 92.88% | 94.67%
7 91.69% | 91.53% | 75.76% | 93.36% | 92.88% | 94.67%
8 91.55% | 91.24% | 75.39% | 93.36% | 92.88% | 94.67%
9 91.55% | 90.95% | 7521% | 93.36% | 92.88% | 93.07%
10 91.55% | 90.80% | 75.08% | 93.36% | 92.88% | 93.07%
AR R R R E 3 2 2 3 3 3
BIIECERESE S 4 10648 3420 19344 1114 2813 1854
RS RS 0.028% | 0.058% | 0.010% | 0.269% | 0.107% | 0.162%

RN EERGE R a] LIS B HHE 2 5 s H R R IRPERECEAE 2~3 Z s - R

={{{3
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S EERYIERER - (5 —R1VE - B avsISEE R B8 A F 256 Z e —
TEYAERE °

423 BB LEREEM

BN oRA B B R > B oy B B A s e A s s B R R A B M O TR
TE Ry %/ Vi i & o AT RARAS CERENRE 0% 2] 95% » HREER- 5% » 77 HIEE—XK
SPREEZE - BB OIGEISREERIAT 1 SIEREERNE OEER B A | SR E R (G R A8 B s E
HHE 60%) - (E g RESIVHISEER - FEEEERT - B 2 SN EEREREE 78
HIIERER o FAMMEE R4S B rh PRt M N BB O SR E - USRI =& B &
FEIE AUEGES E (EE = o Wt —REES B D —E0 o R ATH R - &5RF+ -

Ft - REE L ESHERSE

Spi=E5

B t T N (N * it
0%~45% 92.11% | 93.27% | 77.62% | 94.25% | 94. 44% | 94.13%
50% 92.11% | 93.27% | 77.64% | 94.25% | 94.44% | 94.13%
55% 92.11% | 93.27% | 77.64% | 94.25% | 94.44% | 94.13%
60% 92.11% | 93.27% | 77.64% | 94.25% | 94. 44% | 94.13%
65% 92.11% | 93.27% | T7.64% | 94.25% | 94. 44% | 94. 13%
70% 92.11% | 93.42% | 77.54% | 94.25% | 94. 44% | 94.13%
75% 92.11% | 93.42% | 77.28% | 94.25% | 94.44% | 94.13%
80% 92.11% | 93.42% | 76.97% | 94.25% | 94. 44% | 94. 13%
85% 92.11% | 93.42% | 76.14% | 94.25% | 94. 44% | 94. 13%
90% 92.11% | 93.27% | 75.14% | 94.25% | 94. 44% | 94.13%
95% 91.97% | 93.13% | 73.84% | 94.25% | 94. 44% | 94. 13%
I ENREEOESE | 90% 85% 65% 95% 95% 95%
g i 81.28% | 69.56% | 41.37% | 87.80% | 80.15% | 87.85%

4.2.4 HAIERE FIRSE 2 BhnEF
ERAEAERGRANNE - 7] DUEERE FURHE E RIS LA T ARG SR SR AR - 205 F1M
SE RS FIR R 2 1 AR ARG 2 RAE— RS F MR Bk HETE & - R4
RAIR R - Fresfofe (V&R E TS - (HAEN T G EIERAVHEREE R - 18
I RIGaN SREER ~ 1 SEAEREERE ~ 2 SERIEEE R O R R a3 SR B R (L B RS B B
BHY 70%) » 1F Rois X ERRAVEISREERE - EEEERT - 3 3 SEREEEREEHE
HYIEMER - R/)\(BRE FIREERENERGER -

FA RAKE EREEBRER

IS T K 1) # fit

1 91.27% | 93.57% | 76.73% | 92.44% | 94.79% | 93. 87%
2 92.49% | 95.47% | 77.07% | 92.44% | 94. 62% | 93. 60%
3 92.30% | 94.88% | 76.68% | 93. 78% | 94.27% | 93.60%

E

RE LR

4 92.30% | 94.88% | 76.65% | 93.78% | 94.27% | 93. 60%
5PLE 92.30% | 94.88% | 76.65% | 93.78% | 94.27% | 93. 60%
R/E FIRARERTE | 2 2 2 3 1 1
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4.3 BN
HP P SGRARVEEERER - A ERRITEST LIS A9 BRI R > flan Tk,
N —Fa 2 EipsER - Hoh— A dCs s B ARG R YRR
FH(Na)/ A& (Ned)/f#t 5 (Na)/ ENed)/HI(DE)/ /KR Na)/ & Z (VI IEFZEF(VA)

AT |y BIEEEE S f/ding2/ - 7y RES AR E B o B Ry/siong7/ » BB
" b BRI IR TR BT EAISEER P EER > SR EEULEMAL
Ff T By MEZS/ding2/ - FE N TARRCHIIFE: - BREC & Z P DARESHIEN IETHY T F o FERX
@/ding2/ - ERMIEECERE TR, HEER LT TR T, 8 T2 7. 8 TR,
FEg A T BRI AR 0 T by RS ERAARRC R/ ding2/ o Ky T RIS TR -
FRAPTHR (5 FH B 2 0 48 SR R EE (E-HowNet)  [17] [18] [1915R & s ¥ FERY 25 - 7 FLiB
IZEFFEF -

BAPTFRBE ARy o SCEARIEAI M - 2 A b SCERI R Y B H s R A S L E R A 25 - 41
BE—28 > FRASGRISEH (A thSCEali A G ey A — (i PR AR S YRR (G AT - 212R
97RIN Ry 2SRRI (KT B 2E AR th P A SRR 25 > BESTFIIRIZ E- HowNet
HYRHR ST AR HUS E— g HYE % > 40EVURTR -

Implement(zs EL)
machine (f%23) Furniture(ZZ H.) Computer(ZEfE)
EX: IVE/Z‘I?":'%T}%&%"’ "{i{ﬁu%*ﬁ%"’ n EX: "{;j\:i"’ VI%H’ "E)\ EX: U{)\%H%H’ "I{/EYE
", " PR, "Bl " ", ", TR

&Y~ E-Hownet g Zefif#af] (2 T furniture|5¢ B 5 FBilT)
PUE#E T iin ROt ERKREZIR TS 5 HT RBl > BATRAENIGEEZR(E R¥ri Ry
BRI

T BN AT R E A
R E A& | AI—sd | HAEEEE | B2 | R
28 (WORD) g g E (Y KER
=4/ POS) Ned Na Ned DE Na
28128 ( Word Sense ) | Internal | Furniture | Upper | Relation | Fruit

A THbg S5 a2 IR BRI > B2 E 1853 Fumiture (RE) (E R
SE 1% SREEMSAI TR R LR E - B E3MEAE Tt
[ B o~ T o~ TEAR/ L 5 SFESRHE - s s thAERTE Fumiture (ZRE) E(EFf
ek HEr T Ly BEE -
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B oraaaleREERr ~ 1 982 3 STHIEEERHE OF R R Bs/ SRaB R B Ae B st ety
80%) > 1 Ryiz KB BRA SRR} - (S EE R T - /A 4 SEHEEE R S 7 J8HY IRk
o R TNEREREUR > ERMTAIIEFZRE A% - S5 ATE 2551
TR IENER

Tt ENEERE R ERERSR

E fi
[EATFE T * f = fi

i) & 93.14% | 93.42% | 77.23% | 93.33% | 95.13% | 94.12%
EH| &AM &EEFE | 93.38% | 94.30% | 77.33% | 95.11% | 95.83% | 94.65%

4.4 SNER A B S AR B B T VAR R
BefPIs B A B T FriS BIRY i E 2 BECE B B R SN A B B o - itz HL DA S
sl FEFRE RF EORAE R R A - B eAaa ISR ~ 1 582 4 SElEEERI &
DR R Ay [ SREE R (B A TR 90%) - 1F Ry MELIGAYENSREER] - 1ERAR IS
ERHEE B > B/ 5 SRS RIARE S S RV IERER - R+ — AR Z T A 2
B E NI SRR | 2 7 A IEMER AT PR B R F BB A RIS IC 2 2 B 5
TERNIAGIZFRE » AR ARARIE 51 2 SRR » £+ —HER AR Y
T EEIR HA SRR BRI 57 -
Fot— ~ BHETEINEBNGEUERER Z EE#E

e e R E T S T

P& a7 A[13] 90.42% | 94.30% | 74.47% | 92.12% | 89.23% | 92.54%
A& TS [15) 83.88% | 88.43% | 69.29% | 94.20% | 90.59% | 93.29%
TBL[16] 90.98% | 90.79% | 73.25% | 93.78% | 88.17% | 94.48%
TBL (GREEHEF) [16] | 90.51% | 91.81% | 76.84% | 93.78% | 89.39% | 94.19%
ALk 93.99% | 94.44% | 77.82% | 95.11% | 96.35% | 95.99%

ho~ &Eam

AR F A e R A PO S BSOS 2 th— 5 2 5 R 8 W T Bl U B R
HEITSHEAVIREE > [FRFREH E-Hownet ZRAENIEAIZRRT L > LA 00 th oG TR R0 &
SRR AR -

REEBRGERREHHRY - R R T LT TR TR T, Tty FZ 5 - 3
e iR 5 7R A HITRIERER » (B AL - ReBE AR R A A — 5 2 TR E
IPRAETZ VA ZEM] - JCHIE A — {8 2 & 5a fE S F s AR S IR » AEERAHY
HEREER T RAE S HIRERHIRIIED - RARBEFSTERR AR G557 2% 5 FNIEHAY
ZERAEE LS T HAVEIE - (L5 SRR AU e S pa B A = i FH YT 0L -
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