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Abstract

Syntactic ambiguity arises when an utterance can be represented by more than

one syntactic structure. Syntactic ambiguity may cause difficulty processing sentences,

due to the lack of speech cues. In this study, we are interested in how speakers

differentiate the competing meanings. There have been few studies on syntactic

ambiguity in tone language. This study seeks to explore how native Taiwan Mandarin

speakers use pause or acoustic features, such as intensity, fO, and duration, to

disambiguate syntactically ambiguous sentences.

Eight types of syntactically ambiguous.sentence pairs with contrasting structures

were elicited by asking subjects to answer question in" different scenarios. Results

showed that pauses can be observed across boundary with higher syntactic hierarchy

(stronger boundary). The intensity of the post-boundary syllable was not effective in

documenting syntactic boundaries. Greater of fO reset ranges were observed across

stronger boundary. Duration is the most consistent cue. The stronger the boundary,

the longer the lengthening in pre-boundary syllable.
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B HEEATERZ 0 - & T EEE2GR A LUSLSRIR » Swerts(1997)a%at 7 —(HE
SRGEArE R R1.1.2) - M —dH AN BIREHRERAE T EARECSUR - 5
—4H KBS SRR SRR » A T i s B SR A R B TS
1 SR B i B A B A 2R T AR IR B R RIS S Y SRR i 7 3 o S SRR
FERGRIR 2 r iE W SH A\ B PEIE 5 22 14 - N R BN AR T el
{75 m] LA H ) &5 SR BB & (paragraph) SR 2 SRR © 2852 3 B 75 R g 9 Y
SR - ERRE S SRV 4T AERZEE S A A FEHE - LR
EEETEA [F 2 i &R HIET o IER 52 - (H 18 SR S AT DU SR SR B2 R AT —4H
I - M2 T > o] DTSR HEERY AL R (EAESHFIET R SRR - thEbReRe S e
BG9SIRAVELE > (N Rt P ] DA SRS i H -1l £ 5 =0 - EAUREEE
SRR HERBSRAE — e SRR (BRI et DI SR AN B /A (I
AR -

DU FRIRAIRT 28R ZAE RS R (prosodic boundary)Hy 8 Hid - Bila]ik
FHIRFHBAHIRFEARE 2 Nl DRYET S > RIE LA T S/ A SR SR AH R AR B2 4%
2 ML e G LRI R IRAY T2 - g2 E 2 ] DAR A )7A SR SR Y A

ERE -

1.1.1 FHE

FSAN B IRARE - BT BARSA MRS (declination) » ATLUALFL



HTEWEESHE AR EIES - ESRERIIEE - £ T (B0 EBRREENE

(reset)HTHVESAE > (EHEAH BTt o NIEFR AT Z S (BB S PRI AR A e 155

BERZ RN A By SRR Z 4822 — © Swerts(1997) 58 FHIERER B S5 MEEERE » A AR

SkE B BRI B 2B SIRAY 7% L 1 A B S Mkt o SRR BR

FHIRAEHEE Ryf] - DURE AT REfE A R AT AR R Bt 4dtR g & (hierarchical

discourse structure) ° Swerts{# i H 28 MEhEE » W& 383 ARULESE > 2w

BB S Mahat A 128 - Ahikie ahatsE M 4 B (G 19 #E 1T SR 58 AR

F AR B IR B S 5 B SR IR S AR F R - 55 —4HAERC & HRE

S FIWY S EE SO TR RS o S wSwentsiRFEECH — (7 38 5 ARIRCILESE DAL

FEILHI125] » 599ME T 20MARRCE » [FIE T ARl » AR S IR R4 T E R B

Fo S IR5RE FIETGRIE F0F10) « SfRiFIRaCaa R GBIV E S T A T

Swerts SR )R B i 4 & 200 NP TR R (unctures) > ELEHTRHELLA

PR EERTECE A o SRR NI B B (H R/ N B /KRE - (AR ERREGIESR

RN 2RSSV E > 40 5B BB L&/ NN B FRYEEER(H © Swertss?

sitah o) DR T A SRR S (boundary tone) SRIEEECA [FIHY & RHAE

(information structure) ° W ELERR > (RFLPREEFIE =) H IR A B eR&S R & e

11177 5 PR A e 8 s L g A o 3R

L EwFest ¥ s S - (BB SES T AN E—(EEEEm AR -

DRI B AR B I IR P e BRI A [B] T A LR Gy A 8] - 2 5 By A



GUFI% SRR E R L E T E A - (R B L R - Peng(1997) 851
BB G 5BV P A (A R AR R R I A PR Lo R T 473
BHASHEA TR - SR B R S BBV (A e A ST (kau 5
5] kau33] [kau2l], [kau51], fkau24]) 5 _(ES6H3MEEREESS, 33,
FI21) » W = B A RE A EATE A [B] BV BE 1AL &+ (Phrase-initial, Phrase-medial,
Phrase-final, F1Utterance-final) » JERk44{E G o BIZZ S ERAYRSE IS B O] 383,
FLEB PR YRR B & E )RR AR T [ (final-lowering) F1A] BB R A
(final-lengthening) (VEZSE - FEHG& | » HEIE A RBAVR A G LA & SR A PRy
£ o MAERSITH - REEFIHAGR A G2 2R EN B2 (HASAE 25
rEMmEE - it B0 FEIE YR utterance-final FEAE IR R & LLiEHsERE
(phrase-final ZEHHEH - FHIEL AR M [E] BRI E S 2 8 I R A FE AR ] LUPE Ryfik

BAHETRRE ALY A VAL E -

1.1.2 B &

] FERE R (Final lengthening) 0 SR ARG ERY B AR R - Price(199)FIFH A%
FR4) » CLERAE A A4S R M R BR RS e PR T B R A 5 o] S - g
T AN ESEATHT B R A B MR T A o sat 73S BRI ) B4
TEEMHEFE > RAEEMEARE B E A EMRZ AR - 5k

FHFHEPRIE &AL [EHERVEES - fr-20a)MI(1b) -



(1a) Mary leaves on Tuesda. She will have no problem in Europe. Mary knows many
languages, you know.
(1b) Mary and you have similar backgrounds and have both learned many languages. Mary

knows many languages you know.

S NELENA TR 2o B TE IR HIETURSRE  ReE A TR 2
I3t o IS AR RAEA - 45 > MERR RN S E RS  A1E
GETE L BB HY SR HS R AN S SRR = [812. 1 5 SR A N R R 4

o

Normalizad Durations

SuchBRIARhEALABLERRNE

F ‘ 5 &
Break indices

FIG. 3. Mean and variance of normalized duration in the rhyme of the final
syllable in a word, as a function of the proceeding break index. The statistics
are based on the following numbers of observations: 0—219, 1—918, 2—
3ISH, 3I— 128, 4—212, 5—25, 6—280.

[B1.2. SRR/ NI BE A8 (Price, 1991)

FEASEITIH » SEAESIRATE A N RS - (B H B IR 58 E HAH BR A I 2
YA



#E—20H > Wightman(1992) fE AT SR B Z B E2HY R B D E RIRIE SR
HBEFET 2 M I Price(199)HY3SAHFL S AIAR Fe 1) » 7 T ML B REFT R A &
TER ST N - 35 NEARYE T & /el il 1SRy 2 sl B TR TR aCHY
By aiE B0%N6 - UABRFIRGRE - #EE& 4 TR RN E - SrEBE i oA
B SRR HE W 6E A - SR SR PR AT BRI B2 AT LLRF0Z6(0: no break, 1:
word boundary, 2: accentual phrase boundary, 3: intermediate boundary, 4: intonational
phrase boundary, 5: superior major tone group boundary, 6: sentence boundary)7FE A [5]
SEFEAY SR RVUSH - BEPUSHSTRHIE © OF01—4H ~ 2—38H ~ 3—&H ~ LLR4%6
—4H > WIE2.2FTR © WHELES SR A B RIE AT R TERY © ERGR IR

EETE B RIS EIIFE

250 77—

200 1+—

méan Notmalzed Duralion

.00 f—

oS0 -

-t

- 50 +—

450 1 Il 1 1 1 Il
- a 1 ] E] a 5

[]
Perceptual Labeals (braak index)

FIG. 5. Mean normalized duration of the seord-final wowel as a funsciion of
the break indexs following Lhe word. The vertical bars cormespand 1o conffi-
dence intervals (92595 protection level ).

1.3 FARATE EilF R ERGRER % (Wightman, 1992)

VO&H tf 488 A58 FH IR AT TS 2 Y S5 TR BT BB 35 (P HE S 1E (pausing) #1145 (intonation



SEIMLAE Sy - N FEIRVEERRGREAEA RS IR g A RAEZEM: -
Tabain(2003 a.){# FIEMA (electromagnetic articulography) » FERIZEESCHHY 5
FEAFRREFRERFE ST EFEE GG AR - ik 7 3 rss A (A 6T
=, d, g f,s, [/ BERETHARBREFIRE AT BERE AR - A
SRR > R EEGAEEAE - §5REE - EREUREGE  SURATS S H &
ASAI N SRR BIHVRR RS S RO - R B K - H5RfE & lles - M EEF
ERRERAS R RGRA I 5 5% 5 B (F e A - [EIRF g DR RR Ry S8 SR ] - 10
REFIFR - ERRFUIRREAVHEE 28 T8 > SRS EEGRAHt T & %
BRI > H R B S iR E B f = < Tabain(2003 b.) #E—20 iy AT
PRat s E B ERIRIFE IO LA  BA T DAL R R PR i A [ T A A [R] R 58 8
18 L A IR R BRI RS G S R A SR AR S
BESFEEGR SR AT R G RR - AERII TR AT R & 4 55 Ry S RAT

Ylaa SR - IR -

1.2 WsEEntE

QAL B R R BRI 7 A B T DS B BLEEI R R A R W
SIRAVARZR - AEFE T > R SR AT o SRR e (S - R RS a R
A AR ) R 3 O R A (L B ) R e 3 R A R R M 7)

BN » ERIR > P FRIRATE E1 2 AR f(final lengthening) 2R 52 » AT LASRIR



FlE B R A G K R B R A i
DU RO Ry B SR B B 2 [T A (5 » AR SUIRAIBR SR — i A Te e
(hierachy)M4: » PJWE S 5RIIILSE > NILAEE(IBFEhEAMTERE - AEFRIRE S

BRERSTIRM > RESIE AR B AR R AR S IR B R = 8 | 2

1.3 BH7EEHHY

AR FURVHRABISE R/ (B R SBEDELIERES BT - DUgHE
SRS THEZ Y DEEHEES A MR E LR E e
e - PRI IR (5 F & B R A A s e RaE kel BB
SRR R R R B R | IR E SR R E R G R R
R E o BT RAEAEBIR PR (pause) S158 E Gitensity )t FT 4 R ML IR
FE DRI RAE i e B AR A B 22y o« R iR el - he R
FEFES IR © MR HIE R R E RS 6 R SRR arget
boundary)HI PR (SUEER &2 « FRIRM% S EDRNY - PSSR IRAHE AR - FIFURAT

IR o AR RLESTIRESGR(FE =) B 5 (FE R (B IR A E P 1 2

1.4 EmCZEtE
BEgE— e FEEEAT Sk T i, 0 AR LS R

WroeEntk - EhaEAY ~ BSOS E R T SURKENREE BRG] EGERE -



FURGRIE ~ DUEERRR R MR AR ESS - E==LrlE% o5 "4
Tmsr s N TSRS S A ARGy o Rl e E B TR - SRRy
EAER  HERSGTERAANERN - SLEARFER > /8RR ERE
s T MR ZRFIHIRE © Jf& » SR ANE R - ST RENT S B Ay EE - Wi

I AREE DUS AR A ] A RS TR FE T 1) -



B EkElEE
2.1 fEH
FH A LT B B e A A s L PR Bl e 22~ RSN R (% RIE DL T 43

B A R4S R R PR B A ER AR AR A R SRR

2.2 FH ~ BAR - Ip R F )

57 2 AR [R5 4 i i (o o 5] (word) B AT 5B (phrase) 15 7 B HYERIAE M
(constituency) » - [FIHVEEAH M &S R R PRGRE Y ARIE] - FFEseEf e ® » T
A DRI F 5 B R A EAR RO € B SRR & - Beach(1991) FEEREHE
{5 FHARZ AR R ) 2450 o Ml FHTEREIRE (R 1Y (garden-path) » #8472 4] HR ARy
SRR FEal R B - S5 R o AISEASRY 7 PR % e HL A B i R DA
/NS SRR B AR EE » RIS & ke Sraal P R BsaltR Y =2 56 - BRI » 572
A TEFNHY " Jay believed the gossip--- ; {EBNE " believed ; 14438 " the gossip 5
YRS G B (E R N B BRI Rk - AIZsl B g w0y | the gossip ) &2 1E
HAZPE Tright away |~ FHETHY > 202R T the gossip ) BABRIFRIEBRIIES 57
FRESREGE > Bt E R A Ry 5 eI B3 ¥ Twasn' ttrue ) $EAE T the
gossip ) Z1% o EAFREEE & E I RAESEE LB SRS - etk
45T o

Nagel, Shapiro, Tuller, & Nawy(1996)5% FE{HA1EEER R HE A EAE

10



Bl (BRI B R P RS E (T A sl N BRI - Mk T — g
B AISH 1260 28 4A] BT -
(1a) The company owner promised # the wage increase to the workers.

(1b) The company owner promised # the wage increase would be substantial.

IIMTRELE AT HUBRERAR AR 45 R S IREsA & RE T H)0F > 40(1b) - EhEd T promised
IR R e LR » HEhEEE R e | the wage , IVASARMAR S A LA T

[ B FE BT o S R A (Rl A AR SR 4 2. TRI2. 2771

[y- promised [. the wage increase] ... |

B2.1 A1)V FLR A i 45 - (Nagel, Shapiro, Tuller, & Nawy, 1996)

N L

... [y» promised [.. e [,. [ the wage increase] ... ]]]]

E72.2 A 1-(1b)AVEs PR ESFE 4% (Nagel, Shapiro, Tuller, & Nawy, 1996)

ERE 7 A ESSEH AT BA A RBERE  NagelF AMEHELERTHII2

AHIN A Y1048 1F BBt i A0 742 BRI (40 promised | )B4 55]( 4" the wage )

VIR RS 73 - TR E B DIBRET I RANS RS & & s B E Bl ) 7y

11



12 o DU AP MR (1Y AT-FEE " The company owner promised ; B(1b)HY
% F-ES T the wage increase would be substantial | BU&E—i#E » BREHF(1)AYFTEES
"The company owner promised ; Bid(1a)iJ{&FE% " the wage increase to the workers |
Bl &E—iL » EfEE H %] T The company owner promised the wage increase ; > F8
FUETEEIEEIERRN T B g1 TR SR - B2 B2 B E
B SEIVEREE - BRaRkE T T () + by B T (b +(la) o HIHE

A DR R DL R R P R IR - IE (U BB AR Bl )R AT i R B E

ool

I BEGREIEEYSURAA N TR - B I SRR B A RS R AT B E

O

BEAMAS - (HEURATERE T DI e b -V -

Carlson, Clifton, Jr., & FrazierQOODAEEIRSTEREIR L & - 58 2 &8
FRRERSCE R - $0T — Sl el SRS ARG 1 64) 5% f B 38 ) 1
F o E16A AR s R A SRR AR E R E iR - F Q)

"# ) BIEESIRATELLE
(2a) Susie learned that Bill telephoned # after John visited. (high attachment)

(2b) Susie learned that Bill telephoned # after John visited. (low attachment)

EQa)H " after John visited | {BEfi5E—{EEhEE " learned | » ATLASEE H 28 T after
John visited | 5& " high attachment ; - BAFIHE#EIEE | telephoned | SR ER IR © 1F

(2b)tf " after John visited | {Z&fi5E —{E#hz5 " telephoned | » AR LA/ 58 | & " after John

12



visited ; /& ' low attachment ; » EEFEI®hEA " telephoned | FEIHYFRIRELSS 735
B AFTEAN AT - Qa)TAYEEE  telephoned | PR RS0 - (F IR
R R402%EF) 5 (2b)AYENEE " telephoned | SRR BS12ZR) - (SHEIFRE 373
2 o 2a)FAVENEE " telephoned ; A AEEASH K5 176Hz » 1% EI#45E " John ; AR =5
A F5243Hz 5 (2b)HRAVEEE " telephoned | FAREAMF196Hz - &A% E " John ; HY
B = A F5233Hz « 1B FRoN A EGERERY AR [F &S R R RIS AR [E] » [ FRPRGR
HYA [E] & S AT SRR AT & B & IR R AV A 1 DU IR B BB -
SnedekerafITrueswell(2002) B Hi s a8 40 fa] 6 F R AR 22 53 ) A B 25
HINAREAE o M 1732425 E 28U E o s EE R R —
4H > [ 16 1 e/ fE e E R =] e AR S 324 - s (B A g4
AHEFE > WA A BRI A T RS AR -
st a5 S e S e IR ) (B e B B A ) BN RS0 2 e
EAEHAHEENE » ST e A TR 0 e o L E R A S e )
ENTE - BRIz - BERS MEETREEAVE A% | Tap the frog with the flower ; >
HERS EERCROERE - RFETEEEIERZ " Tap the frog by using the

flower ; » " with the flower | FEIEEMAY S8 F 5B(VP-attachment) 5 ¥ a5 | E

i

EBH—EFT LA EFEREE T F o (RFEAEEAEEE T Tap the frog that
has the flower ; * " with the flower | 1EILISERAYE %z A sE(NP-attachment) © ££4]

SEE L gy R Cwith, RN RIRR ST S L T 5

13



58 o R A L I R A TR B2 0 AT > 53R /A | B e EhEh A A SRl 0 A
68% )T HEF—(Eaa (B 58y  frog ) )AIRFREIER » HEB— (5 " with |
Z B IR = S PN - (PR SR e IR B A 2 ] LU R 450 © /a1 wB

{EafBhEa 7 BRFGR SR & & A5 — (844 5 B /3 2 (T frog , A0 T with, ) 0 &

W

&l sB A 7 SEHE RIS —(E fa e Bl e 2 Y SRR LSS - T & A = ik
RAEREVZFERE -
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JitR (root mean square)5RMEE ; 5 5 PRASHH B [E S SR Al B Y i/ NESH BL SR
IRI&FEIRVER AR 2 72§ FRAT R FEiRRE S SiAVE RN N —E (1%
E)HREAAI ] 2 7 -

SR AaH R B85 % - WS BEF—r#3 \AVERRIE R RHH
AR R ] - PRI TARET i 2 Al MRS TS (adjus BRI 3 E A
AR A% - (e U I A () 7 BISK A 38 5 AAE 38 [F— 50 a% -1 5 [ 4
[ (range) THY 5 73 B fE (percentile) = . T Adjust intensity_X* ; #Y " X° | $5R[F%=

7 > THE Tspeaker x ; BY "x o R[EEEZ A -

(D

INtensity | X eser

~MIN intensity _ X e x
spesker X MAX intensity X

Adjust intensity _ X' - -
— MIN intensity _ X

speaker X speaker X

TEIER T BI85 A B — &) TP [E — Ay B R i E e R A HHE S
B P AR/ N (intensity_Xipwaen- MIN intensity_Xooeaen) > K H R A BI58 LT /]
SRS 72 0 PR IR MG E BRI MR N 2 A2 PR DL G & (range) MAX
intensity_Xserx - MIN intensity_Xaer) > TS EIHVBUE SRR S EI5R R 7B
{8 - bR & AR(ORBRFTSEINE 2RO ER AR S o
FEFTMEEYE LR E - R EEREEEE /7 0 5 1 2 - DLEE A CLY At

USHY "R O EIAVERE ) —H BB FERTAERY Tl FHERRE R 0.336(RMS)
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i/ IME Ry 0.017 > IR 58 FE #i & £y 0.319(0.336-0.017=0.319) - 25 A CLY gy
t—qiE "0 TR 0.021 0 K To0 ) FEREIRE Tl FEFPRIE R
FEIMZ R 0.004(0.021-0.017=0.004) ° FfZfF "0y FHYIR ARSI B/ NE g 2
ZBRLL T FeYsEEEEESE] 0.013(0.004/0.319=0.013) » HELZELL "0 ) F
A E T EEE -
FHIATE AR £ SRR AT A R R A a s > JRy 77 i o PRI S A ] T Al
W R e i [ (O reset range) BUEHYA[F] > FAIEH AFQ) R E L8 = AHIEIHE
s o B B E AT A A AR [E M B A B i B S (E P Y B oy B fE (percentile) = Horf
" Adjust 0 reset range_X’ ; HYSX” ) FEAEREET O EE " speaker x5 #Y Tx ) R

Biia
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fOreset range_ X yer x —MIN fO reset range _ X cier x

Adjust fO reset range X

speder X MAX T 0 reset range_ X —MIN fO reset range_ X
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TEERR S IR 88 2 AR — ) R — - [ e A B e R (R 2=
MR B A N A B B R B (EL(FO reset range_X seaenx- MIN 10 reset range_X
weakerx) * 2R H R A B R 35 A0 B B B B B B (B 2 72 TR G B 3%
A B /R B T R M 2 72 B DU e e i R P4 R e

(range)(MAX {0 reset range_ X swaerx - MIN f0 reset range X seaerx) * FTS-EIAYEE FE &
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CLY Frughy " BELOHREIRIERA: , iy ooy F1 Ty SR TR A REEE
Fo Ty AYERESABL T0y ) BB/ NEIR 2 7% - AR B B _E i KRV ESH A E
(B By 34.44Hz - /M B 19.83 Hz » [RLFTAH R A HEE B 14.61 Hz
(34.44-19.83=14.61) = TE & A\ CLY FugH R —a# > T 81 Tep ) AYRLHHED
(BB Ry 28.06 Hz » jRFe% BH s BB 25 d [ e i NS » S5 E Ry
13.45 (28.06-19.83=8.23) ° (&% [5 45 F b e B8] 1 i e/ N ES AT BB 22 PR DARK R

FAEFEE FTAL R AR R (FE 52 0.56(8.23/14.61=0.56) » kS ML AAEFE B E Y
B B fE -

ANHO)RAKE L 3 A S E— )i B e R E
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X B Tx g FEARFEEEA -
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_ duration _ X g euer x
speder X T MAX duration _ X

— MIN duration _ X

speaker X
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YB35 2 NV — &) hE — R A 5 B R A A R

]’j Elj EﬁT/J\Hj‘F‘(duratlon Xspeake1X MIN duratlon XQDSﬂl\CIX) _Jz II:EI JF%\&EI %Eﬁ F‘Eﬁ‘ J

R 7% FRR A SR e NF R 2 25k DU R 3 & (range)(MAX duration
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BNEEZ T 0F] 1 2/ - DAEE A CLY Frtedy " B O HBIRYERAE [ HhEy T o0 |
FRE FERTER 0 FHERAMER 230 28 0 f/IME R 168.18 ZF) > NILE
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Fh 19654 ZF 3 "0 FREEE "0 FRRHs/ NG BEHER
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PR R EE At s 28 BT DAEDKR M 883 A E—a R E—(E
HHEIERZ AR AT SRR o AR REUEIERE(E(normalize) - BV EE T H
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B 0.59 » SRFIBHY .0 RESERE 046 > SH5EH "4 BRASE
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FeFy 0.26 > FHESAAY "B RFR A ERE 044 > SHEBHY THY ) BRE D ER
F5 020 - FaEERY T2 IR EEER 038 SHEEN T4 IFREMEER
0.19 > FrLASE A FHVAE E 3 B BE Ry 2.52(0.59+0.46+0.26+0.44+0.20+0.38+0.19=2.52) «
HEORW T FRUEEEERF R E o EE > AR T 0 FRUBRERR R E O ER
0.46 BRELVE) 48 E 0 (EEE 2.52 » 5T DUSEIEAE LG & B 0 (EEL
0.18(0.46/2.52=0.18) * FHFESHAGRAE /LA REERHIME - B2 F TR R ED
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TN AR TEA ) ISNRFIER T EERAERA SR B R SR) - L
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R 41 BRI ERAEER T AAGRER R

A RS SERAYT

1 LG V#[AdjP+N]
255 [V¥NP]+N
2 QS [V+NP]*¥V
LG V+[NP*V]
3 LG [AdjP+N]*ConjP+N
255 AdjP+[N*ConjP+N]
z G NP*[NegP]
W59 [NP*NegP]
5 LG P*[N+N]
255 [P*N]+V
6 G AdvP*[NP+]]
P [AdvP*NPJ+]
7 G [NP]*V
255 [0 *0 ]
8 g NP*[V4+Neg+V]
W59 [0 *0 ] +Neg+V

43 ELEERER

FEENERT AT —(E5THHEZREEER =R BT EE =R
MR RIS AT T AV ER - N T as T 0 Z AT & o
ZIBATISEIVEERGRIE ~ B - BFR)IET VY - DUV iR TR EH I
sTOMT o 59k BE AR A IRIE B EI5RE ~ Bo SR AR S et #ilE] ~ BR

AIEEIRR > " ARIR ) BT T AT RHIERHY SR -
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I ERT > SUERCEHE  FERR N FEENERRIR 2% - EELER
PP EIRY 1152{ ) 5-(192 ) x 6 fiLdd & N) A 576 {él A (00 Z —) B S IRESGS
AYEST > Hg 266 il )RR SRR (& BUSTHIR 52 > {5 SR RIS A 5-HY 46.1%
R 4.2 5 RIBHY 8 i A TR HASEHY SR BUS TR A &)1 H o3 PR LU HARIR

R

7 4.2 JA) TR SR G BR TR RV E O LERI P &

AT RIRGEE EOtE(E) PR R(mS)

FE | G 22.29%(16) 50.98
55 0%(0) 0
ERIC) G 33.3%(24) 84.27
55 0%(0) 0
Y 3 Go 38.8%(28) 126.09
55 0%(0) 0
JERY 4 G 55.59%(40) 105.20
55 0%(0) 0
T 5 G 41.6%(30) 109.97
55 0%(0) 0
JE 6 o 44.49%(32) 128.78
55 0%(0) 0
7 e 72.29%(52) 116.32
55 0%(0) 0
FEE § G 61.1%(44) 101.11
55 0%(0) 0

HiZ% 4.2 AJLAEEER > SRR R GIHY A TERRHY R IR A BRI S - DUT

wt 8 TS ) ZBEHY SR IR Z SURIE B B9 ~ 5 SR PRESH & ~ RS IRATH

B RN LAT AT
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4.3.2 SR H RI5RE

FEiE A S Y= B3R 5 Rl B P50 - AR B B b 2

DRV SR R o0 S R B AR R A28 (HEHOA R 2 5l AR B A S 2

SR E RSN ERYBERZ AT T = A TR A2 8557 FT(Three-way mixed

factor ANOVA)EEZ A x (A FHEEY x FRRE))HE 6 (i1 Zz:E(CLY ~LPL

LPT ~ WDH ~ LYJ ~ LCH)H: 8 féi &)y~ RI58 ~ 9557 fREFFURIE H BioR LR 2 -

R A3 HFHEE A~ A B IR SRR &S G50 T o T IR TR 2

AYSER

R 43FZN ~ A - B RGREEIRE ZEITRE 2 = N7 R I REy
i =Es2(t © p<0.05 > ** 1 p<0.01 *= 7 p<0.001)

FEAR SS DF MS F{H

EL =N 26 5 05 1.96
)RR 92 7 13 3.53%%
FREE 1.08 1 1.08 21.52%%%
AITHERD x A 1.41 35 04 1.51%
RS x #3 A 29 5 05 2.20
BIFRERL x RS 38 7 05 1.09
2 N\ x Al TRER x RS 1.07 35 03 1.15
AR 6.39 240 02

IIMTESIREEUT - S A~ A TR - BLSIRSE MR S E (FH - HRY

RS E N BEEE SRR IR N AGRE S IRAZ S EORMREE 6 ir8% &

N 8 Tl A THABUDIEN By 48 4HE ) - WS ERIETT— N7 SRR S 8 5 8
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FK44 6 rsFs NH 8 fih) A2 SRR S EIRE — N B RBUMEERC © p<0.05 ° ** 1 p<0.01 » ** 1 p<0.001)

s CLY LPL LPT WDH LY] LCH

A

SRR

1. RO HR /R R 2R
YL

2. MHEERAT/ER B/
RIZRIE FEHY

3. BSRAVERN RS/
BRI R A
4. INBANBEZ/IN
BlEERAE NG

TS

AN

5. BRIWRFE/AT/
LEEIRFREIICE R R
HHE

6. AJRECE/HE [M/1H
Bl kel

7. BREEERIAT

TE/KREFEE,

8. EVARIG/7/KIERAE
A RE—EieftEAE

F(1, 6)=.33

B(1, 6)=46.72%**

F(1, 6)=.16

F(1, 6)=5.45

F(, 6)=1.08

F(1, 6)=.03

E(1, 6)=7.44*

F(, 6)=.39

F(1, 6)=2.20

F(, 6)=5.17

F(1, 6)=".00

F(1, 6)=4.60

F(1, 6)=.26

F(1, 6)=".08

E(1, 6)=10.50**

F(, 6)=".18

F(, 6)=1.13

F(, 6)=.012

Fd, 6)=.07

F(, 6)= .84

F(, 6)= 297

F(1, 6)=1.32

F(, 6)=.29

F(, 6)=.99

F(, 6)=".11

F(1, 6)=5.48

F(, 6)=4.29

E(1, 6)= 6.00*

F(1, 6)=1.66

F(1, 6)=.05

E(1, 6)=10.52*

F(1, 6)=3.28

F(1, 6)=3.57

F(1, 6)=2.87

F(, 6)=.02

F(1, 6)=.63

F(, 6)= .47

F(1, 6)= 21

F(1, 6)=8.04

F(, 6)=.09

F(, 6)=.17

F(, 6)=.07

F(1, 6)=2.84

F(1, 6)=2.47

F(, 6)=2.14

F(, 6)=.64

F(1, 6)=.01

F(, 6)=".18
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4. INBAIIN 6 45
BZU/NEIE 555 22
PGHENLAE
7. BEEARE @ 46 46 49
INARIKR 555 16 18 29
H/EEE

2 4.4 T DIEEER > {5 /A) 7R > 8 i) 2EAY d{% CLY ~ LPL ~ #1 WDH

3firsEs N2 A2 ~ 4~ F17 > HooaS Gl 5SS ek AR ERE KA - fEE 4.3 7]

LIE Y,  ma o KAERAH s S R BB R & e 5T IR 2 B4R 07 - B

FHIRGRE 2 ERH 2 P aAE R R 451 © SRR EEGRE AT H R R
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LY)-/\ g8 A AR BaEE B e LCH-/\ Bz ¥ R e T B 5=

Type 2

1.0 Tysel Type 2

i o _ -
g —_— - e e
ey -z BB =g o a
0.0 0.5 1.0 0.0 0.5 1.0 0.0 0.5 1.0 0.0 0.5 1.0
SR EEEE R SR oy R B 5 TS R 5 Eor HER

M 45 6 firsds AME 8 MRS A o S IR RS Bi5R L R (4

4.5 H R AR ST PRAI T B SR o e AT e SRR B RASRIE & FRALURAY
SRR ATV ER - DR ARAVE SRR ER S 5 T HVE R © 126 4.5

o FRRREBLICRER 73 2 A THEA S -

433 5 SRR B

T 1B AR 5 PR A B A [ R SRR R o B B A A (B B S R AT Y
B ME 2 72 - WE SRS S ETR SR 7774 » JedT =R RIS Ry
#7(Three-way mixed factor ANOVA)EEE A x (B8 x FRERGEE)AHE 6 fir
S NH 8 TlAFHEIAIE - 555 RIS SR A E s i E AT 2 - % 4.6 5HA

S A~ AR ~ BRSRR O S SR PR B S B M T T AT R TS Y
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SR -

R4oxF N~ ATEA - BFIREFSFIREFE R 2 = N RN RE )
FHEEERC : p<0.05 > ** 1 p<0.01 > % 1 p<0.001)

gL SS DF MS F{&
Eia=s 17 5 03 1.32
)RR 46 7 06 88
FPRTEE 3.0 1 3.01 40.39%#
BITHER x #F A 2.8 35 08 3.1 [
FREE x 35 33 5 06 2.54%
)RR x SRR 23 7 03 A4
2 N\ x A TRER xFUIRRE 53 35 01 58
AR 6.32 240 02

IIMTESIREEUR - S5 A0 ) FARAL Bl RS MSEEE S H (FH - RS

)RR B e N BLAERE ST AL DRUEERE T R A st B (E AR 6 8+

A8 Fl A JRAY > U)EIRK 48 Wkl LS B R T — [N TS IRSR

Bt - R 47 RN BRI TieE Z &5 - 3R 4.8 Q@ E/KEZE

FIREASH S S EuE YU -
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F4.7 6frsFs NH 8 fi s il 7 s SR RESA S S E — N T B BB ERE © p<0.05 > ** 1 p<0.01

s T p<0.001)

®E CLY LPL LPT WDH LYJ LCH
ERA
TR
L. BALAR/EERED R, 6)=495 F(1,6)=2.61  F(,6)=894* F(,6)=656* F(1,6)=9.51* F(1, 6)= 551
e A
2. MREREIREM  F(, 6)=.54 F(1,6)=143  F(1,6)=.30 F(1, 6)="7.78* F(, 6)= 6.67* F(1, 6)=2.61
R/BGRE TR
3. BURHVEERARE/ B, 6)=.02 F(1,6)=5.65 " F(l, 6)=851* ~ F(1,6)=3.82 F(, 6)= 8.45* F(1, 6)= 10.31*
PR ARAIR I A
4. NBEVNFEZIN - F(LL 6)= .00 F(1, 6)="63 W K1, 6)=:06 F(1,6=191 F{,06)=.12 F(1, 6)=1.30
AR A N
ES
5. EHIERE/RT/  F(1,6=1848  F(1,6=.344 . F(,06)= 278" F(,6)=5500 F(l,6=6397*  F(,6)=3.842
LRI REITIE R
HHE
6. HIREEE/H M F(, 6)= 831 F(1,6)=.165  F(l,6)=6360* F(1,6)=.896 F(,6)=19.904** F(l, 6)=.133
F/HEE]
7. BEIEAERIAATE (1, 6)=3.26 F(1,6=434  F(, 6)= .36 F(1,6=139 F(1,6)=12.02*  F(,6)=.82
S IVE S5
8. FHVAFZ/7K/ F(1, 6)= .60 F(1,6=101  F(, 6)= .66 F(1,6)=580 F({,6)=1.12 F(1, 6)=3.48

ARE—H
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R 4.8 K EIFHIRGRE 2 i85 SUIRESH R E I B FEeR

B
)RR FURsEE LPT WDH LYJ LCH
. BROHERZE e A4 45 56
ZREEEAE B 55 .19 20 18
2. SRR Wes 43 52
IERIBREEEN 55 15 23
3. BORAVIERETER  oa 59 39 76
B/RCRABSIR  #555 35 15 43
Ve
5. ZEEIZE/IE  Woa 56
T/2CEEIRFRRIRR #5555 23
EEFAEED
6. AIRE(LE/E T ik 37 43
IFEE B F] 99 13 .16
1. EREEERIN s 57
A RIKRE/EE #5355 15
5%

FHZ2 4.7 T DAGSE - A Faal - 235 65 K1 7 185 % A LPT ~ WDH -
LYI ~ M1 LCH | F {EEERREKAE » ST SOV 1 T B O S5 AR BRIV ER A
13 " BSRAVERAN/R BN RAERAGR A ) BRI /KRS AR - #5A
thSCELLYT R E KA A TR % - BRI /KA FERLRNES S IRE
R EE RO AR AR SR PR SR A [E A g A ] - [ 4.6 &2 THEREE > ¢
[l 4.6 A LAE Y > EERERE /K AEAYAH I Hom R 2 B8 SR AR B s s E L &R
LGSR ZES FIRESHERRHEE - ERBUEAR/NATIER 4.8 HYES FIRASHE R HE
B SPEEARAT - SRR R &) 15 SRR B S ek fu [ & B K R IR SR

SIH AT [E 4.6 23R 6 {iLEEE AAE 8 A [EIALIE 38 /) P s SR A B e #a E
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WDH-/\ FEgsm 5 =% E

5| Type 2

|

Type 4
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Type. }

1

Type 7 ‘ J Type
1 2 3 47

%

%
o]

Type 1

P<.05]| Type2 P<.05

LYJ-/\ & Iks 6 500 B 5 LCH-/\ EsZs B8

ERLE

EE EEHS HE

A AUE

Type 1 P<.05

Type 3 P<.05
i « i kﬁ
Type 5 ‘ P<.05

A

05 |Type 8

%
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Type
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FERE 4.6 o > fiEHY B O E R AR SRR R A5 HIES SR A EE 3
GBI IK G E R AR SR S R 55 ) T HIES SRR B S e i & - iy
HEMFORAFRYER - HE AT LG - B0 SR &) 5Bl g9 57 SR &) T4

LE - & EERORHTES SR A EE S ] -

434 &

FH AR S BRI 2 SRR 2 A SR AT 6 AR PRER 55 2 A HY[E) —
HH > R SRR 2 A EASHIR G - RIS T R 4 A SR AT Al
& o MESRATE EI5R R 087705 - BRI E R b 22RO AR SR 58
FEBR G RN B NN E 2 AR B A A R S R R E
HVEERZ - ATl T = R MRS S 7 (Three-way mixed factor
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LPT LG 0.14
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EHE EMEE: (Perception Experiment)
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o AR A BRI SRR AT - B R i (RS (R SR A -

7 3.1 FHHER 100%A1EHER 65%LL T BAZ IR GAY &)1 15 53 EEAI P &

EER SURME FEEZR ATHE Sttt CFEHETERRms)

100% 5 (108 H 78 72.2%  126.09
(252 ) fi 30 21.8% 4
G)) 55 (144 H 0 0% 0
J) fitt 144 100% fite
65% DL 5 (90 H 41 45.6%  108.71
iy ) fite 49 5449 4
(144 5 4 B 0 0% 0
) ) 4 54 100% fi

FEIE B LAST IR Ry B A > AR SR BRI - a /KA R.05 - 1R
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65%LL T F(l. 142))=8.681%*  F(1. 142))= 5.868* F(1. 142)=101.333%#*
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HlEl 5.2 FAMTATUE L - B8 S IRA A s s s B G TR SR s A [E] T A P

63



(5] > e ATy SRR A ) HLips ST IR A B s B B K SR 556 )

T RN AR RV R R E R R A R AR A IR & - WA

Wik B T AH 1 HLpS SR PR A B e [ (A SR R 5 P i ey L 5 IR R P 95 1F

FEREECN - SEEVE IR A BRI B Ry N - IS RIS i AR E e &

(EARER I AT« Al AE Bk B A AE 1 H ot 5 PR B 59 5 PR A A S [

AR BSHERGERE EE RN e B s BT R RS >

By BRI ERREEIEE RN - AR R RA

Perception Result

[y
o

. 100%
3 65%

o
©

Adjusted fO reset range
© o o o o o o
N w S~ [9,] o ~ o]

I
i

o
IS)

strong weak

[ 5.2 A[FIFRPR G B SRS R PR B B s [ LR

HHIEl 5.3 FIDUSAT » 1E AR A R AH BRI A0S s f B I 4H |
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