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A Knowledge Representation Method to Implement

A Taiwanese Tone Group Parser
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Abstract

A tone group parser could be one of the most important components of the
Taiwanese text-to-speech system. In this paper, we offered the hypothesis of tonal
government to emphasis the idea that if the allotone selection can be made for each
word in a sentence then the tone groups will be separated within the sentence and
supported our viewpoint with the implementation of a Taiwanese tone group parser.
In addition to the description of using the symbol system to convert language
expertise and heuristic knowledge into a knowledge base to cope with a
frame-based corpus and a tone sandhi processor, the procedure of connecting the
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inference engine and the knowledge base to make allotone selection was also
discussed. In the current version of the tone group parser, the average accuracy of
inside test is 98.5%. The average accuracy of outside test is 94%. The experiment
data of the study also reveals an important clue: the marking of the symbol system
makes a higher contribution rate to the tone sandhi accuracy than the rule
inference.

Keywords: Taiwanese, Tone Sandhi, Tone Group Parser, Knowledge
Representation, Simulation

1. 4&3% (Introduction)

2 HHEf(Tone groups)iE & B FE AV AR ERAEHS - AR Rt St 2 C MBS S 248
HYFE T2 —(Liim, 2004; HIFREEAL, 2010) - ASCE et B EEAIRE S 4RIV BT PR R
EREEENVRVE - KRB FEE 25 (Tone sandhi) 2 B FT 2 S BE 45 S AV 1T AR 1B AR A
BB -AASE AR G EEE 0 £2 O 5 B B (i 5% (Tonal-government
hypothesis) sk £ 5& Joie ) N EEREE S » TREEE B SR 0 FLAVEIES - BE1RER AL G sE
8552915 (Tone sandhi acquisition) 8 s & FL0E » 1B 40 55% = B (Knowledge representation)4s fifit
TIEEEE B E I AR & - BUERE RSN 88 T 0% -

2. JRkEIEE (Literature Review)

21 T HENESEEEEEESMEERE (The Nature of Taiwanese
Language from Phonological and Structural View)

CHEE HEFES - B R E R 2 PR B B ENHS - B A
P& HAEES - LR HIHE A R A A LRI SIS - S GHEEH S
#A5H°(Lexical tone) 18 (Sandhi tone) {7 (Tone form) o 3E e s R BEAT R 1% 5 671
A - HerEEiEE(Chiu, 1931, £ 57, 1955) « (K » %5 H M —(Es—4H 58
EH R —(EEEEAR » At —E5E a0 R AR aET - #h)shst - G REESEAELE
BRI S - B EE N R AR B EIEERE I ) A B TT (Syntax unit) - [E]F 72 52
SE 7% FAz (Semantic unit) MR EE45 1 (Prosodic structure) < S[EEER 7] BEZE— R B I L
SR 7 U T R R B AE Y H 4858 = (Chang, 2009) -

2 LEsER I IR R )5 o ATT 2006 EEEE A S G EEE R TH T T E - GEEELST
FARER « A f4a) > SRABREHEEBREEEE (LLINEREREE) PREsEHEE - 5l
SCHRHY Taiwanese B¢ &SRB OF 3 K & BEEE -

8 K3 Lexical tone JNE juncture tone - 83 sandhi tone JRf# context tone -
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2.1.1 RSB FEEAIERR (Taiwanese Tone Sandhi and the Formation of
Tone Group)

SRR « FEEAETE ANt o BEEH O DA EAYAE b LA A
IR FSB(POS)RIFE A - B4 » ARy " ke®(R/ID) | EBIEI(DRIRYE » AT
AR ~ SRR -

(1) Tsit™ tsiah®t (2238 ke® (45 » 45 tsit™ kong™kin®S, (i UHEE /T <)
(2) Tsit" tsiah®t (7)) ke™ (23  Biil) tsit™ kong™kin®S, (EEHE /T - )

& (E AR B R A RSEE AT DAL G REE R S RIPET T BN FISER AR o reEa
T ALERS - BRSBTS - (DMQIESEPFE EeME - BA E £5EF (Autonomous
semantic mapping)ffE i A% » A BEHE Tke™ | ARSI TAET - BB S
AT 5 #e(Strong ANEYHIEE » /2 $58 A0 AR -

4 () FI(4) R g R T tsit™ king™ (iERE) | AIFEEIGRTTE GBI E

(3) Tsit* king™ (A ) u® tsai® hue®™. (EREEAEE © )

(4) Tsit* king™ (#£35%) u® tsai® hue® e tshu® si** guan® tau™. CGERIAELIERZ

K- )

B (5)(6)(7)A1(8) AT LABRZ= 4Lt A [RIJE A e A5 U Ay A 5 B 52 (B (Chang,
2009) - A S ARV U R - F{lE = RERE SF ) S 88 A & T B DU SR B 5 1T AV &5 -

(5) [A™-bi**] [beh® khi®! Tai?®*-pak®] (FIEZEGIL - ) AMEEFERE -

ARG Csiun® (1) | fk o BB R -

(6) [A%-bi*®] [siunn® beh® khi®! Tai®-pak®.] ([aEiEEEkEd0 - )

f ARG Tpai’-it? (2H—) | % BB EMINA=(E -

(7) [A>-bi*®] [pai®-it*’] [beh® khi® Tai®-pak®] ([a2£2H—2E AL )

f R[] RN EE R -
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f AR tse® gu-tshia® (Ms4-E) | % o ERHEEEEE IR =(E -

(8) [A%-bi**] [beh® tse® gu®*-tshia™] [khi*! Tai?-pak®.] ([asEZAksFE LA - )

shENEITHVEURG T = > BEREF L E /2 XP(X Phrase) » ZRIMAGIEATA Y XP #ER=EHET -
AR B AT RE S I AR By XP HYJEBRAERE -

2.1.2 FER-A7550E (The Phonology-syntax Interface)

TR AR (Indirect reference hypothesis)fs i & BRI AINE IR A E & 24 H
HR R (5 Ry B S BN BUA AV 271 (Selkirk, 1986) - St RAE G RIFECH I - 785
BB Ry 1S ARG E R E FH 8RR S (Prosodic cue) EITBR{RAERE - AR GIE
AT DU G 5 ) 7 P ERC RV LE - 5L i 5 A RV A AMH B ATk (Tsay, 1999) -
BB E MR S BV EEGR -

2.2 EEEBAYBEE (The Simulation of Language Acquisition)

Norman Geschwind 77355 5 DHRE Q] 1F K 57 @ i Fs € g  (F > 5 i a2/ 0 F
{5 R Y BE S R ST A EERSZEE ¢ 15 S 15 B W R BT H 2l R 3 = 5B & e (Geschwind,
1979) - BI{EAMRE A RE S BE 7 BRI ER slE Tk NBEE RIS EE TR
NINRE RIS B SE - 5240 5 fEaE = U (Perception) fE2HFE S - REME » SR
MeH T 2R {7 AE (Eimas, 1985) - H 6 ~ 585 ~ F sEEERE B IR 0T sEREFAERS F2 B YRR
&I - LIRS S REE SR G RRENBE T - BN E R A
F

EHGEREEE P AR EEN - ANVREEEA - A RECN/DAVEESE TR
FIFER A BEE s - B kIR E S EsEE SN » WSt iE AN E AR —R
MBS EF - TS EIREY 700 S IEMER « B L - sEaal s 0V BB fIRERE Y
S~ ARSI R R AR o B EFEEH AR AVRES - BE T EEE A E
BIEHEEEMN TR © sEREEN » it fa PEE B MR 5e o« SEANEEEHIE
RN s > W —(E e B e B B AUAE o o HLEbRE An] B 5 A SR s 3 i i U A
sheh g 0 M EAE SR G AT AR (E S e -

BRERAE S [fRE5(The prosodic bootstrapping hypothesis)zfi B 5 25401 £2 & (5 F R EEER
BEEHCHRERFE > S AEHEI S - ST EME LA B R REE N
A TR TR = (Tsay, 1999) - HIFFENSEEE > e BB EEEnIEAHE - B
Az B SR RN EBOR Y R E Ak - AROATT DUKE itk H piE 35 528 58 17 e A A S
eSS, - R B TR W B S REER - R R AR GsE s N S A AAERE -
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2.3 HERFTB T EMNFER (The Application of Knowledge Representation
Method)

Marvin Minsky 5% % F 2 fige 1 [ Y 21478 (Problem-solving  system) n] g5 /2 58 K1 4B A2 Y5

HE o M HAEZRE R 0T E I (Minsky, 1975) D% » RIERFEEUER T A\ LB GEMITIY AL B,

flir o HIGHE Z- %025 R 58 (Knowledge base) ~ #Ezf 5 [2(Inference engine) FIBH % 71 =&

5y o KIS H T (Goals) » #1HI(Rules) DUR GRS B ATE « HEam s B & T HAIHERTE

J¥ R SIS E l(Chang, 1992) - [ 85111 Il F AR {E F & i e B ELA S AR MU 4 -

2.4 HARMHRREE S EEMFZE(Current Research of the Taiwanese Tone
Groups)
BRAREEE L P E B S RIEEE R EZ N (£5, 1955) -sE52
FVAIEST AT & BRE R S EF(Cheng, 1968; Chen, 1987; Lin, 1994) - {£ 55 H a1
GRS E BRI FAVEERE (Tsay, Myers & Chen, 2000)Si /248 /T 72 & [ 5H & 51k
PRETRRRIE R ny R R o S SR By FUE G EIGERVBR R BE AL /Y T 7R (Pan, 2003) -
EH LR e B AT G ERERE E i ! 24t (Liang, Yang, Chiang, Lyu&Lyu, 2004) =7
PGSO RIS SR AR R R P 5 ] 56 52 3 (lunn, Lau, Tan-Tenn, Lee & Kao, 2007) - Pan #5H}
A EEE BRI 5 o AR ) N aE A E R O S S B R B (Pan, 2003) - FRAFIAI
WA RE R E A P A HYEERE E S - JREE U E B IR EE » Rt A S E R B AR B
SRERCREL - LR P R AR
3. B RER (Tonal-government Hypothesis)
Selkirk HyfE#EfR RS L ASE NG IF EHER A E BRAR A - T2 A B B4R - 1F
AR BRIV - MR (5 R A A->ER RS RE-> T 5 (Selkirk, 1986) - 741 & sk
S ) FH A S B AH AR - SRR S R B R T RERE ph 3 A P A S BRI A A - {15 (9) A1 (20)
BT > khuann™ F9REIFEAL > fE3EARSIVER T - RECR IR ARSI 3ESS - 1©
B (L1)F0(12) > B~ B S 6 U7 i sl A AT e s BB > 8 i 1 7 1 el Y i el A e Y A R
P o 1ai® A 1ai*-te™ o AR BB (] M S 20 At ey S AU AR AR 451 -

(9) [Li* khuann® (@3 - A ) 1 [kam™ u™®]? ({REE5H4H 7 )

(10) [Li* khuann® (B3 - 388 kam® u®]? ((RESHEE 2 )

(11) [Kong®-hng® (zg#e3H) -1ai**] [u® tsit™ tsiah® kau®]. (AEEE—EHBT - )
(12) [Kong®>-hng®( 345 )] [1ai*-te®®] [u® tsit™ tsiah® kau®].( AEHEA —E/HET- )

HEPRF R E R B A ARV E U E B M AR AR - B
BV RAE R AL - (B 1 (TR R T RS B SR
AR ~ R A S B L E RS REHP R - EEERE

R (LR R
B2 SN 3 B
e B T

E
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FI - BRERAE TR LR RS 8RB B Y N R [ A & DA BT A 42 (Recursive) 3R 52 » LU HY
B ERHE AR SR TSSO B (E U7 0% - FE USRS B B RN T REME -

ik ( A )

|

RN (AR )

o |le

e (R~ GRAL)

ORISR  @WMITHRER

B 1. GRTEE % - BRI R & BRETH B (5 R A B /28 /77 R %
[Figure 1. The relationship among syntax, prosodic structure and phonology in
Taiwanesewith the related hypotheses]

4. REBEEEAREIZ RN 7774 (The Method to Capture the Tone
Groups from the Taiwanese Sentences)

Tsay )7 £ ] 5 S 5 S A a0 B [ B BT ST R S Y BB - Pan Y B BRI RS
R G E SRV E R - BT TSR HAM DA N RSB E N TR E AT
SR - BN ERITISR AR E, - DU SR 2 & POS B 56 Sl i8Ny &2
IBUAIIARE Selkirk (IEEEE SRR -

HMHIBIERE - — B AR R T IEER A - AR R B T -
TEITERUE A B IR BT - R P (R A o B (R S s i i R R - EREUTH
SRR SR A Ry T > Pl A R AT ] SR T R R i e AR R S BIRRS » 8 B) B el o T
e R RE A AT IR AT - B 2 E SRR RN RS Y > DUKIGHRIEE Ry SRR A BB 5 28
BRI REE - 2480 ERAARE - IERER BN R [ - EHE R AR5
FIA S H) N R SR R R B E » AR SRR AL e IR I 52 - 20 1esE AR
AR SR B B S B i et RE A ph AR A A [ 55 22 SRR



LU 2 1 st B VT 79

Fa S
I!r
1l |
) R BHA
EHARE ik ( RiiiRie )
2 WA
(IF. .. THEN) aRBRTTE

y

f i B3 X 4) L—) W51 F
A, AR, i
SR, G REE

UL IR 8

Y

A
ik ,: H e OIS X230
A TR 1 W e et 9 R

(R gwm)

Y
ik do Au b 4755

#4318 4 M35 19)

Y

/ S 3P /

B 2. GEIEETTE AT a8y LB B B RV X A BRI B
[Figure 2. Basic structure of the Taiwanese Tone group parser]
5. BI/EETEREEE(The Schema of Implementation)
B (ERE U E A FE A Windows XP/Windows 7 {ESE £.45° - B EMBTR Sy aldl T -
® Windows XP / Win7 fHZ 1Y & RSB R SR BT 23 BR A > T4 https://vikon.myweb.hinet.net/ttgpe.htm

SS9

T
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5.1 EESHEHFRAVER (The Transformation of Linguistic Expertise
and Heuristic Knowledge)

BB S BE AR ANAC Sy T A AR AEAIGE R o ATRRsBREae B ~ B E SRR FH B S A
TAEFENPEERE > B MEE R AR TAZENE P9 A SokeBl B TR eI 20T
PRI © FFEAMAEETIES » BAE R I sdE e PR A B R P T AR AV A
= HETEIIAIR ﬁ/@é}@muﬁg 27U (Default mark of tone form)-~ 7Ez% za]5H (Default POS)
%DTEJC(Mode) TEREECAH K  sERHE N E &R ek I T — 4B & s = RE s E My
FFak - Lﬁﬂﬁ%%ﬁﬁﬁ%@%Eﬁﬂ@%ﬂ”ﬁlﬂiaﬁﬁone sandhi processor)  FRE] & [ EE
FEE > FEETTIR %Z}E%D%EEIH‘% » B{E [ SR 5 B oM s A B e th AR A F S 5
FRIRIER » TLUE S o sBRHE RIS S I 2 EE ST Ak iRs » BB 5 B3R AIER L B R Fy A
kR © TﬁJﬁEﬁﬂ%sﬂﬁﬁiﬂﬁﬁﬁ%}ﬁEﬁ 115 55 o 14 DR R P # i | 2R 15 57 L4 SRR AT
B A i T BRI HE R 2B

5.1.1 E—EBME - TERFIEEEHE (The First Attribute: Default Mark of Tone
Form)

BRIEEA 2 3 MR EES - BCH WS A ST VAR & 5% - i thEh e B

ARFAEEER - TSR KEEA AR A ANBIRALENE © &N SR AR P TR

HilHfesm - SOEER o BESCTHR SR B0 TR o] AR AR B A B E F5 R Y ESa I HERR A A B2 AR

R¥esm oG5S THER A ok R E By == 1 -

R 1. GRjEE AR R
[Table 1. The list of default mark of tone form]

THEGRAECHR | THEREAA i FHEE s BRFR TR
0 ] B A | A RS R i
1 THEGEER |HEEiEs DU R ez
2 THEGEA |FHEGE AR EE 4 - B2 SMERE | DARTAIHE
3 ] E R A | A A RE R i
# ANFHEREE R | i RERE AR B Y S DU P ez
& [E] e R AN | R B R R i

5.1.2 E_(EHEBM: * FEsxzAEECHR (The Second Attribute: Default POS Mark)

BRFEEARENVE G - HAEROTRE AN A H UG - o hERERE
RAYEEEE - fE(ILE %%Dﬁﬁ%EEET*HE%E%JK GRS %iﬁ&ﬁ% PRIMAH e th g
5 RJE S AR RN PRI - DRIRE T (P (o Y E 3R B TR T JE U (DPOS) L By 55 — (15§
M o THEGEEA n (Asa/#EE) v (BE) ~a OP&ED ~ o CEREEED ~m ()
d (El&E) ~x (Bh@hea) ~p (&) ~u (B ~s (FBRE) e (Jifs) g
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(FhasE) ~ k CESRENE) ~ & (R FIEC -

5.1.3 B={EBM: : 23258 (The Third Attribute: Mode Mark)
THES AR TIHAREEC s 1~ 2 B # AUREGE SR A R &R Al SR - H 2 BIRTiRetaa s 8058
A A H THE R R R TR A e B o DO FRFEE —4HIE A RS & = P B EE (Boolean
verification) YE CECHR AT R HERR - ZPEE=EC9%A a(-01) ~ b(-11) - ¢(-00) ~ d(-10) -
e(10-) ~ f(11-) ~ g(00-) ~ h(01-) - =[EEE=ECHEA j(000) ~ k(010) ~ m(101) ~ n(111) ~ p(001) -
q(011) ~ r(100) ~ s(110)% - x RIFI AR R fE=(Ee ot nvaEsd - Hodr 10, RFRA - "1, (€
REEEH > - AR PR DRI R AT R L - BIA0(-01) B ASEEE AR » %588
SRy —PEEE=X o (101) Fymian] St el B Bl - AR AT == -

5.2 fEZEGEREERIESRIVE (The Construction of a Frame-based Corpus)
RN E ZGESRBTOA - RYERG - AL E RS EoE R E R o A
BT BRI TEES MU « B BN AN Z B 2B S 400 - e
B ZREE = BT (Mapping) B o (50 F M SERY IR 2 el an) 09 2 67 8 5 v DATHT THE
FERFERGE -

LA~ 18 14~ (Object-attribute-value) sk 22 e 5% 2 E i B Rl EE o BN 07 0% » FFAEZS
SERHEM - sEE EEEAR T B —(EY) 0 - BRSBTS R L R 2 R @ 1 o
BT THEC R AL SR T2, MR MEMNE - MR B IER B AR — T B 4E R
(Hierarchy structure) - (| [fk & B BB EE 0] DLBR L — R & L EE AT B RS I TR e A
TR G R —4HFSE - FEERSRA R - S eEF R R & R
BT R =m0 o M DUESRIERS - B0 " 2nx kangte kangl-te7 | o FFSRAEECHH
={EFRHER > " 2nx , R THEGE AR B R AR MEREE Y 4 5 5E s S sl 4H S - Bl
SRR T R DUR R EisEsE - T HEIRES - R R - BHEEGTA - BRI
FEIE S T HIEN TS o SBRENIIFTA R EEETES T - B RIThEE T » BT
B ERRS RAZSCIROE DA E RIS > B ARG AT DIBERFHUA -

ERlek iR & R BT S EBET - SEBERS EEL - ERSRFEHET
B DR - SatE FHeBREEHE - SOEABEIFINS%E » B ERIE—
FHRE o FHIA & R sE R i AR REE L TEES S SRR EE R - e Tehh =R
BUARR VA B A e DIRECRETTHERIZ IS - RS DA 8 (F -

5.3 SR ERAVEEET (The Design of the Tone Sandhi Processor)

EEG L SRS DEEENZ T B E TR - FrA R RIVETETT 5 JEE T8
e T o 5 SIS A5 A B AT 7 Ry {18 - 2 16 B (section) » B4R S e 55 — & LB da e am
WA AELFHEam Y B AaE - A N — & BB SUEST - MERRRE RIS T 5 1% v B Rk
TR B e TRR$E - MM ER S ERAR &k sm S B - ST am A2 77 18y 1 () 28 45 (Forward
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chaining) - 18 £ P 5 FI B FRLBIFHBATT 25 T-2C - B0 5 Sl kg H sl B —
e 1% LS T -

FE N 53 450 PSR 01 S 5 - PR s R o SR T S - B
SR I T BT B MR A 4 IR - A0 50 B S T R 0 T
SHERER - A - Hesh AR R - S R - P IR
R 5 00540 05 A AT (Insice test) » DS I 6 O -

5.4 eimo | BEEHARELAEEHETE (The Operating between Inference
Engine and Knowledge Base)

e | X B AF BRI R « BB R h SRR AR T - W ESERL > 1]
TRHE EHVEE B P SR RIGERHEE AT E A LS > SRR FE SR » B R AR
Hf 23U B R N SR T R AR - EEENSET RO ERS (BRI BSAERE
JBIEE R T —(E H ARS8 hhE AR B THERI TEEER Y - SEEUEN AR
SMRFTEEAE ~ RS EUE S sBRl B AU E - S8R R 23 i a5 [P O > e
B S N A T BB S THESR AR T o HESmIRHIFta Bt e E SR L ny & s R S iR
e SR RN B RS o A TER S - BRI IF 05y EAERE&EHAE R - Al THEN #53
(IHE S BEHETT o WIS TR M2 T2 A HAAR R R - et st p kG52 sk B
s - BB N — (T B HRTE R - B2 RS S B se R (EE
A B S B B O E RS |2 - RS THERES T RE B E A BB - EA
g (BB H R (Metarules) o] i S 5 R M 28 EL PE(ASE - 3E s FMHRI B MEE - HE
a5 B FHEE R Al el i 2 5 R EE U e R B A N Y HERm 45 2R < ISR E A
HRAE IE S 5RO HE SR e SR BRI MR -

55 FEERA - AR5 H#23=2E (Semantic Identification, Fault
Tolerance and Machine Learning)

ERSAIH AR INE PRI FRIE — - GREFEA oy s A — R AR E S - 51
4 Tgah® | AYRTFEERGESE o EF RS 6P o MANE G (B) M ()
M EGE BN - hPAee IR AR @ B - T LUER - A BN EP RS R
SMHER R 0 B Te¥e® A ThyEE ) Bk TEENY WA EIMRE S AIRES - WEERE
BRI EHTRE ST » A REINLA HY - AR TR R H B30 - oSt Ll SEEEE4H -
Il AR A SR RS I ) B T OISR R IERERE & SERE R o T Y B ) 2 R S R
Hres AR 2 H AP AN TRRE(Weak ADEYER T #EG] - (DAAFRE - (QQRERAH -

(13) Tsit* siang® (1) e (2) e** (1) e**-bin® (2) si** (1) nng®-a>-phue® (2) tso®'--e% (2).
(SRR 2 DR BT - )

(14) Tsit* siang®™ (1) e®-bin® (2) si** (1) nng®-a>-phue® (2) e (1) e® (2) si** (1)
gua™-e (2). (EEERER Ry —HERZATEET- R - )
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HI G R ERES S B B G R B I HE s &S IR - I T S i A
temca T YERLZ — o ERATRIREG AV - AR EHGETRR DTSR E#
DIGHRIS 5 > #LAMHEREAVHER - ADBETRENR - Al AT EEE R o 0
HAMER HEN & BEE TR S 2 ARG ER AR - 2R (13)(14)HYE LGSR - 2A]
B G R REEETas R B AR e - B R A AT -

56 IHEEHI S BLE B 45 2 (Function Testing and the Result of
Experiment)

— B EERAHAEE R ANeh - BRI AT R D) B AR - B DB AR HISCE L RE 2 AT
B AR B SR RS S R B R R Bl BE BT - FHAVEREE A FRHEsR B AT E S - I [O] &
PR T RE S 2 A SRR as A S5 ERER A TR0 - BRI S5 2R ElaE i % -
S IEERAS - SRS EYEES > BRG] BREEEITES T LR
Bt L - ETERETE T L AE A 2l biEg (Tsay, 1999)F1(Pan, 2003)[RH 1~ & s B Y
;ﬁ o

KU FEH IR A iteE > — 2T R E S8 50 SR FIERE T AV BREE NI, - S5—FEfE
7 S AT 23 M T OV IE AR B R S RORME - WESHEGE R BE R —RENLR
A o s R AR 1Y 5] « SRR (Outside test)sEiRE AR B BEAEHEHNEYER/ N & B RE
BRACIRESER] - BT B HIELSN » RS EAYsEA s HEam i A E - o DGR
TEMERR o HATAEHEE I S8R R Ry 98.5%  HMERHIE I Z 3 IEMER Ky 94% -

FEABASHARM - FRAMTPAA R AEAEERHE R 02 o] 55 2 ST IR - & PR
B IR R AT 98.5% BB S IE MR BRAAA LR - [F120 M T WO Al AT R T pe sl
B — TG H EERHE M RT 9% S 4Aa] - AR AR - 55 02 2 FHRIEKE
B B EeE A A (S AR A AH o MW E A A B R AR E R
FOFF5R 2L ERAR - RO AT F AR B 09 R IR -

AR = NEHEUERER - S HEHEUERER
TTIRAFECERE = - AEIERER - 5 AEIERESR

— eSS RIS P B IR R By 91.41% - 55 RGP SR IEHER Ky
75.87% - EERSERBURSHRE AR AR T 2 IETERA 7.09%0HRER © [T R00HE
SCHISERE 15 54%HTH R © MBHRIRSIIN TR 2 » R 2 SR 55— TG P SR IR TR
Fy 86.33% 55 RENGATFIY B MRy 60.35% o B BRAE RBUREEHER AR A HER
HER MRS 12.17%WEIE - ot G RTeft 25.98% =R - fHEIEIRY
N3 -
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T 2. —MX BTN TBRBIRZ

[Table 2. Tone sandhi experiment data for the general articles]

HRIGTT

o SE—HEHTER BB AEHTER
FEZE - - - - —
(e IFHEREGEE | BEEHI4E IEHER | IEWESBRREY| SEaRAEE | S IErER
(A) (B) (A/B) ©) (D) (C/D)
1 396 430 92.09 % 343 430 79.77 %
2 200 224 89.29 % 157 224 70.09 %
3 307 347 88.47 % 254 347 73.20 %
4 546 603 90.55 % 454 603 75.29 %
5 201 219 91.78 % 153 219 69.86 %
6 98 105 93.33% 68 105 64.76 %
7 1006 1088 92.46 % 869 1088 79.87 %
8 607 669 90.73 % 508 669 75.93 %
9 178 203 87.68 % 153 203 75.37 %
10 613 654 93.73% 487 654 74.46 %
hngE 4152 4542 91.41 % 3446 4542 75.87 %
3. fEE T B RS o
[Table 3. Tone sandhi experiment data for the special files]
5 F—HEHE B RS
=S - - - -
G IEHERERR S| REEHYEEL IERER | IEHERERAE| sERH4E% | IERER
A) (B) (A/B) ©) (D) (C/D)
11 411 489 84.05 % 263 489 53.78 %
12 663 773 85.77 % 463 773 59.90 %
13 606 667 90.85 % 413 667 61.92 %
14 456 556 82.01 % 336 556 60.43 %
15 675 771 87.55 % 490 771 63.55 %
fngE 2811 3256 86.33 % 1965 3256 60.35 %
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FH YRR AE SR P 7 B R AR AR B s T A5 B R — FOCE Ry FTRART 3 S A
SN A s 9 2 S IR R A R A S - BLFHIIAERT © BEAh - ERREdE thie it
—EERNGRER A am— AR B E S E U TS S U e EE AR FI o S Yy 285 1 e
FHMBESHERCER - gia MEEHREAEAI S - RECEARERE - "8
FECRAVRAE B - W ARCR - 45 EaMEERAEES » (RS2SR
RS BB B CIUE B R EER - B MIRY B BRaE FARTT -

6. 453w (Conclusion)

BE NN NZAERE RN BT - o] DA R R ACE S A A ST R AR - A
YRS & A 2 B RE = R R AT S AR » — (8 Sy sh e 2 i e B
IR EMESE L - BRI BRI T ST A DR E R 2 o MRt —(E
TR A IILA B > SR8 = BEE AN S A R A SRV T A - A
B RIRESR A SR B a5 - 1 1S A IR D) RE BLAE 2 i LD S S SE O
ETEEIRE = 2 e e R R B BT e Y A > AEE B R DI TR R ool
IEFEE SRR o So AR NPT A YRR E S o SRS R R B R
s A DIEIH ARG LB (E g R - AME RSB A T E SR TR a R AR EES
MRS AITHRE AR AR = B AVIBRE - A 2R EE BRIV ATRENE - IMTEHLIA
PREVEERIIAR A e B A RS R) - 2RI Z BRI FIEREE AV AR R ELET ROE R  H A (R
BT @ e H BRSO E AR E RS - Atk ETREEAES
(Supervised learning)fyisfE - B2 SE P SRR K R B A Ea Ay B B[Ol et - R SR
SEEAN ISR BRI AR AT T R T N RE S i L I RE -

SZE Rk (References)

Chang, T. Y. (1992). 4 multimedia-based bilingual instructional system using an expert
system shell. (Unpublished master's thesis). University of Central Missouri,
Warrensburg, MO.

Chang, Y. C. (2009). An introduction to Taiwanese Speech Notepad. Retrieved from
https://archive.org/details/TaiwaneseSpeechNotepadenglishVersion.

Chen, M. Y. (1987). The syntax of Xiamen tone sandhi. Phonology, 4(1), 109-149.
Cheng, R. (1968). Tone sandhi in Taiwanese. Linguistics, 41, 19-42.

Chiu, B. M. (1931). The phonetic structure and tone behaviour in Hagu (commonly known as
the Amoy dialect) and their relation to certain questions in Chinese linguistics. T"oung
Pao, 28(1), 245-342. doi: 10.1163/156853231X00105

Eimas, P. D. (1985). The perception of speech in early infancy. Scientific American, 252(1),
46-52.

Geschwind, N. (1979). Specialization of the human brain. Scientific American, 241(3),
180-199.



86 SRIETT

lunn, U. G., Lau, K. G., Tan-Tenn, H. G., Lee, S. A,, & Kao, C. Y. (2007). Modeling
Taiwanese Southern-Min Tone Sandhi Using Rule-Based Methods. International
Journal of Computational Linguistics and Chinese Language Processing, 12(4),
349-370.

Liang, M. S, Yang, R. C,, Chiang, Y. C,, Lyu, D. C., & Lyu, R. Y. (2004). A Taiwanese
text-to-speech system with applications to language learning. In proceedings of the IEEE
International Conference on Advanced Learning Technologies (ICALT'04), 91-95. doi:
10.1109/ICALT.2004.1357381

Lin, J. W. (1994). Lexical government and tone group formation in Xiamen Chinese.
Phonology, 11(2), 237-276. doi: 10.1017/S0952675700001962

Liim, K. (2004). Medical Education and Research in Taiwanese Language Since 1990. Paper
presented at the Symposium on Medical Taiwanese, Kaohsiung Medical University.

Minsky, M. (1975). A framework for representing knowledge. In P. Winston (Ed.), The
Psychology of Computer Vision. 211-277. New York, NY: McGraw-Hill.

Pan, H. H. (2003). Prosodic hierarchy and nasalization in Taiwanese. In Proceedings of the
15th ICPhS, 575-578.

Selkirk, E. O. (1986). Phonology and syntax: the relationship between sound and structure.
Cambridge, MA: MIT press.

Tsay, J. (1999). Bootstrapping into Taiwanese tone sandhi. In Chinese Languages and
Linguistics V, Symposium Series of the Institute of History and Philology, 2(5), 311-333.
Taipei, Taiwan: Academia Sinica.

Tsay, J., Myers, J., & Chen, X. J. (2000). Tone sandhi as evidence for segmentation in
Taiwanese. In Proceedings of the 30th Child Language Research Forum. 211-218.
FE1E (1955) - &EREDREH o FEgz552> 41> 3-11- [Ong, I.T. (1955). Taiwanese Tones.

Journal of Chuugoku Gogaku, 41, 609-617.]

AR (2010) © 3700 TEZGEE VY T 2NACHES ¢ /- B— R85 4 5 ¢ 3 )35 ©
IR R ERE - [Tamura, S.(2010).Hajimete Taiwango o pasokon ni shaberaseta otoko:
bogo o yomigaeraseru monogatari.Tokyo, Japan: Gendai Shokan.]



