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L2 English speech

Student: Wei-Fan Chen Advisor: Dr. Sin-Horng Chen
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National Chiao Tung University

Abstract

In this thesis, a statistical prosody modeling approach for L1 and L2 English
speeches is proposed. The study focuses on the modeling of two prosodic-acoustic
features: syllable duration and log-pitch contour. Several major affecting factors (AFs)
that influence the variations of these two features are considered. They include lexical
stress, word length, nearby break type, phonemic constituent of syllable, and prosodic
state. A sequential optimization procedure is adopted to automatically train the two
models from the TWNAESOP corpus recorded in Taiwan. The corpus contained both
L1 and L2 English speeches. Experimental results showed that most AFs estimated
agreed well with our prior linguistic knowledge. The differences in the prosody of L1

and L2 speeches were explored.
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X with prob. g
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A o E R
log(ﬁo)~ﬂ-N(u—log(Z),02)+a-N(y,02)+(1—a—ﬂ)
-N(,u+log(2),0'2) (2-8)
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R R PRI RIS L0 R R AR L Sl AR R
[16]% © = i > HA PR BT BE LK - T A LA 0T | G

et RER HE®A gt =5 logHz -

PFERIVES S S SRR RS SN SV L

L1:
Order 1 2 3
RMSE(10%) |25 12 7

LN e 4 pitch 2_ {¢

Order 1 2 3

RMSE@0™®) |25 12 7
L2:

Order 1 2 3

RMSE(107) [ 22 12 8

RN e 4 pitch 2_ (¢

Order 1 2 3

RMSE(10%) |20 10 7

22.6 A

*em e ER[17]° a7 E > VR A -3F 3 7] (break syntax model) 4 & i -
- # 4] (break acoustic model) o #7i¢ * PIehR R H L & 24 @& * Flen¥g f¥k
% 1 ie % pF [ (pause duration) ~ A4 % # (pitch jump) % it £ % # (energy jump) °
SHEARE IR LI TR R L2 TR R T2 LI AR

50 e L2 cniB A aEa] o B3 SR AT g AT
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(1) @&[17]® chinitial FF B4 212 B P HEE R T~ 40 R fR3e » H A K AHc B

2.22 9751 o

pd, > Thy
Y N
pdy, > Th;
B4
N
- pd, = Th;

B3

(3) £ d 3D A R A o

(# 4 ()i kPR BHILL P S £ A7 0 (likelihood) -

(&) LRE)DE Tl4p iR drars b o

19



RS

total log likelihood

L L L L L L
o 2 4 B 8 10 12 14
iteration number

W 2.23 @ BApiRce Al Ap i R b ARE

Hoapan g ko anim ag e a0 4p i & 2 4o @) 2.23° Break syntax model 4
KR 224 0 5 B E BT 2 o S RIS AT E 8 BI-BAG 2 3 4 ik et
Bl 2 BT iF NAZEERe T oAl 2 B E BT HFAR)EA T AR

FAgs i 2 (mAE T 2 F e

“q2F A PMQD)?7 -z < FE % inter-word(Q3) ? 7 e ",f NS EIE VR L.

+ ] % function word p¥ » H i PR € ok o

1=PM?

=R function word?

s ra
g 4

/s /

=R stress? =L function word? i
4523 285 339
i
i

A1 0 B
=T In;:?—_‘ !‘:H_I Inﬁ‘

B 2.24 : Break syntax model ;4 ¥ #t
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F 240 K AR NP LS

Question number

Q1 2% i PM

Q2 E3LPM Y . (98)
Q3 £F 5 PM ¥ v, (iE5))
Q4 £ZF25PM 7 eh; (&%)
Q5 AF L PMY 5 ? (K5
Q6 ¥_% #_inter-word?

Q7.1 = 2 AT & stress syllable
Q7.2 + % & 7 #_stresssyllable
Q8.1 % Z & F #_function word
Q8.2 + 8 £ F % function word

H a2 0 K ene B Break acoustic model 4o ) 2.25(a)(d) >+ B & 22T  #ic
347 E BT B IRE B 5 fE Al o d ] 225(a) %7 05 1 0 BI halh A pE

Fgiice e @ b E £ N AR SALTF S inter-word(Q1) 27

1=inter-word?

-
- 1743{ms) 125
-~

1 ;Er(ms)
s
ra
y
P
=R stress?
1.375%5)1858
/
/
/
/
4 92
1.34(ms) 1101 1.41(ms) 767 1.34(ms) 1708 1.50(ms) 512 1.58(ms) 3506 1.37(ms) 3579

Bl 2.25 (a) : break acoustic model ;4 ¥ #F for Bl(?ff? Bt LR
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B 225(0b)" > RE & DR E @R o ¥ b g = F A stress syllable > » ¢ ¥ iz

R

N
o

R o
+

1=inter-word?

~
~8383(ms) 1
-

40.81{ms) 421

53.26(ms) 411

B1.57(ms) B04 51.80(ms) 246
B 2.25(b) : break acoustic model /- % #for B2(5 & & 718 B 1% 47)

B 2.25(c)® ¥ g 40 B3 k- KAt G @ H oovE- R AT £ F Eaegk o

303.83(ms) 162 307.02{ms) 74

Bl 2.25 (c) : break acoustic model ;3 5 £+ for B3 (e el 2 3 5L 1% 47)

B225d)? > B E & HRALS L3 LOBQND?T v AT h- BIHT G A

BT 2 5 HY g — A MA A AE 3G FS ONOXXXT dnEe o

22



5952.05(ms) 50

821.97(ms) 66 B64.78(ms) 38

Bl 2.25(d) : break acoustic model ;4 5 A for B4(fi £ % B 13 5512 4F)

w ff ik AF cn S 4 e ] 2.26(a)~(c) B ¢ ()T Mg e AT B AL o
g i 0 W BIAeB2 feiedg & R E S e BE0A E] S G RO % 6 (b)fri

E£ %8 (c)t > 302 B3 feBddict Bl e B2 4] o fe 53 B AT o

20 : : : : . : . . .
—+— b1
5% —&—B2 |
s —e— B3
—&— B4 ||
14 _

g00 1000 1200
pause duration(ms)

1400 1600 1800 2000

Bl 226 (a) t v A ATA P P G - BEERA G R
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POF

_D5

: ) 1 14
pitch jump(log Hz)

B 2.26.(0) D AB % 47 57 2] ol it i - RITE B2 5

0.06

20

-5

10
enargy jump(dh)

Bl 226(c): z RFHEYUNEEBLLG - R ERBL G

24



# 2.5 : L1 phone st3+ F L

(a)¥ < § (monophthong)

Phone | Count | w(ms) g
AO 819 76 44
AA 677 87 49
IY 1625 123 69
Uuw 923 95 74
EH 1790 97 47
UH 251 74 41
IH 2188 68 29
AH 2620 71 53
AE 1052 108 59
oW 776 195 103

(b) 8~ 5 (diphthong) 2 2“5 (r-colored)

Phone | Count | (ms) g
) 741 134 56
AY 1374 169 69
AW 102 178 84
(0)'¢ 52 283 73
ER 783 113 66

(©)% 3 (stops)

Phone | Count | w(ms) g
P 638 66 26
T 3330 61 44

K 1091 73 41

25



B 534 44 20
D 1672 46 33
G 260 49 17
(d)% #=% (affricates)
Phone | Count | ((ms) o
CH 143 126 40
JH 207 93 32
(e)¥= (fricatives)
Phone'| Count | - @(ms) o
F 935 116 47
v 936 76 44
TH 243 106 57
DH 910 46 19
S 1701 131 41
Z 1072 130 73
SH 286 125 23
ZH 13 83 28
HH 468 65 33
(D4 3 (nasal)
Phone | Count | w(ms) g
M 1235 95 42
N 3304 77 38
NG 338 92 55
(g)in 4 (liquid)
Phone | Count | w(ms) g

26




L 1170 72 32

R 1838 79 46

(h)X # 3 (semivowel)

Phone | Count | ((ms) g

Y 508 56 27

W 1008 75 41
(H#F 3

Phone | Count | w(ms) g

sp 603 66 179

sil 2873 958 519

# 2.6 : L2 phone i3+ 7 i

(a)E = 3 (monophthong)

Phone | Count| x(ms) g
AO 5216 109 53
AA 4298 113 48
IY 10162 144 70
Uuw 5875 134 72
EH 11430 128 51
UH 1569 103 45
IH 13852 101 41
AH 16986 113 61
AE 6673 133 57
(b) = % (diphthong)% 2 i § (r-colored)
Phone | Count | ((ms) o

27



EY 4721 160 61
AY 8813 179 58
AW 643 209 92
004 329 324 82
ow 4841 206 88
ER 4984 151 73
()% 4 (stops)
Phone | Count | w(ms) g
P 4062 70 31
T 21240 75 4
K 6921 75 44
B 3395 52 24
D 10558 54 38
G 1633 55 22
(d) % #=5 (affricates)
Phone | Count | ((ms) g
CH 910 140 53
JH 1327 96 46
(e)#=+ (fricatives)
Phone | Count | w(ms) g
F 5955 122 47
\Y 5943 87 48
TH 1551 127 53
DH 5766 68 38
S 10946 140 50

28




V4 6738 151 80

SH 1821 143 54
ZH 83 70 24
HH 2972 102 40

()3 5 (nasal)

Phone | Count | w(ms) g
M 7863 100 40
N 21056 88 44
NG 2143 100 55

(g)i+ (liquid)

Phone | Count | ¢ (ms) g
L 7501 85 47
R 11650 83 52

(h)x = 5 (semivowel)

Phone | Count | [ (ms) o

Y 3222 77 40

W 6504 89 47
(H# 3

Phone | Count | ((ms) o

sp 8726 97 209

sil 18362 827 477

29




% = B aF‘ -‘——’]r-ﬁ\—_i
AAREY SBALADR Y 0 BRI S SRR M S S AN
PUPHCR] o T Rk B A BECTIRGE TR Y SR IR AR
> 44 3
31 § &P

R R AP T R S - o7 o 2 EeE B H 8 Apiten

ERCHECPEEEREHETET FEBRAY -

312 WAE#

Rehe o R[IS]Y R Bk AT G R § ek i £ A e

%F%&’A;T‘&?,I‘J%fpéi:

’ A
=X + +y, Y. L+ +
Xng = Xng 7Wn,g yhn,g ysn,g ypn,g M, (3-1)
2o x;,g AR EERP| N SR TN fcn,g A gL o T

mls
EUAN
b
Iz
St
¥
1%
q-\
/e*n
b2
2
c
4
=
<o
~J
)
RN
—
(02e]
| S—
Ty
-
e
—anl
q
o
S
b
Y
1\
N
mly
43
™
g
=
(ﬂd\
oy
mly
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F P AR et R & 0 kp 32 & HPG(Hierarchy of Prosodic
Phrase Group)[20]ig = e78 58 o

313 PR

L W”‘&rf b-ﬁ;»

(1)

)

3)

(4)

)

1= N, )

(3-3)

(3-4)

(3-5)

(3-6)

xff; = xffg? Ve (3-7)
PE AT A

2 :de,g —H, (3-10)

R B E AT RS Y T R AL R FE T d,, &

EI %«;gas-_gmﬁ-‘—‘-'—?t g, -3' ‘% m mli:’{)i

“ _ (3)
Xng = Vg (3-11)

PEIERE T AR E

31



(6)

(1

2)

3)

(4)

)
(6)

3.2

4% K-means % & ,f:lfrx A,\:,\. 3 2%

5 _ (4)
Yng =Yg "V pe

STIrS
Z( (5)) /N

n

B KPR

&'
e

AT A TS

\\\?{r

$c:
Vg :(Z('xi:,g Ve Vg T ng TH)OW, =W)j/25(wn =Ww)

A

L3

iy

\\?{r
i

¥+

q,

She
0%

Yhe :(Z(x”,’g Ve Ve T g TH: )§(hn :h)j/zé(hn =h)

AT 2 & FF

5
9

#c .

She
ml4

ML shig 2™ > R 2R 5 R DR R

me,g :xs’n _(7/w,, 7, +7pn)

mes,,

2ot Mg N 3-10 A ATen gl

Ysg :me,g -

mes

(3-12)

(3-13)

(3-14)

(3-15)

(3-16)

(3-17)

- AP i Kemeans i B i A g 1R 0 RS A AR

o

A 16 #H ; hz fsandp it o P E 3R dp R

o=
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1%
ml4
47
"
=1
F
]
e
il
E‘ﬁ
5
=
5
Fii
)
<le
63@'
7-\
~J
‘ﬁ
’“‘%&
A
4y
1
g

322 A%

e 7 RR[16]7 % e TR A R FEF 30 6 log Fo*TA 2 e
DALY et R C RGeS ik S
wa:$£+khg+x +M

y
pb,.g Bog T )"vn,g 3 }"p,,,g + M (3-18)

Y, AR 2 e A Sl Y, At B S T O

JE T Ul ke i) ke S, 37 S e g A0 A 8 A U
AP RFAF ARG E e PR A TR g AR

-

BARM > A BB R3S A AMGp, AR ERETS 5 4 A E e

EEAL I BEEAlE? Bl &7 ?f’?ﬁ%@ e 4 B2 4 o7 A ?]55% ,
SR anieag  B3frBARIA B R A RUER RE SRR BB o ¥ iR
Fehe 0 SABEARRAAA > AU L BAFHI 4B 4

AR N I S(HE e 2yesmo s K e 3)F K & (4)wh &

33



3.2.3 PHIAR

=
E

PAME R R AR SRR < R B 2R A SR

5
LA I SB35 R e M £ (vector) 0 @ A R E — 1B 4 E (scalar) o

34



FrE FHREFELI

41 3 EPEFHT

VB AP E R LB 4l T UBFRGAES S AT 2= T E TR

T oL gt L2 i & T idp g kg o

=3.5¢

—L2

4.5F

5}

-5.5

average log-likelihood/syllable

0 20 40 60 80 100
iteration number

B 4.1 55 & mF R 2 9 SR AR AR 0L R %

¥

FHIDE I 4 DBE A PR R oA F R K R E R T

# 4 H #35% ms o

%41 FEIHE
Group L1 L2
Group mean (ms) 225 277

FEFG flchek 420 TS N E R EARE 0 5

o
iy

N

_

%
5
IR
Z&g
T
b6
)

Fobs L2 ensg it bg R s 1t L1 ket o
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Word length APfor L1 | AP for L2

1 15 28

2 -10 -18

3 -29 -48

4 -20 -49

5 -71 -66
T T3 Sdkcdic# 430 B LI A ’;fr"ﬁz_%f'g g3 BHEf @ BV
SA 5 A ES>HERSAE S 0 SEA Pl @ B3 SRl E D

o l2as o BLIbril AN A e Gl ffarsdivad

epF s Ay G FIRLL g RR L L2kt o ER L Y

|k

BN

FEEEF MG AR B RN R R R O T [6]40 (G2 L T
i@ % SFAY 0 targetword 1 g R G A 2l § @ g 0 A XL
FaemLg) LI#F 8L § L uah{ # -

¥ ooby B21]¢ hR R e Fup (22 E 2 2 E 0 329ms:250ms >
FE32%; 7 223 1 35Ims:277ms 0 £k 27%) 0 EHRAF ] dEH A 3

v

B 1B A E PR 21%; P 2R F 2L 4% d 021]¢ 24 T R E

s F]F o Fptfcdp i AR 2 ARR A % o
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% TE RS S
Lexical stress APfor L1 | AP for L2
Primary 24 21
Secondary -1 -18
None -20 -15
Mono-syllabic 0 0
F ok F3 Y LRF EndiciEick 44@)~(h) =7 B % - ?g_‘ 4 i;"‘"ﬁ‘

AR o b AT RS A e BRI R ST SR s Fpt B2 (S e (R R
SOE AU gl BT R kSl g B A TR AT -

B >k b RenE L2 det AL Ll Renf £ 5 58 AP et s
Foflsiod 3BT S BRA PR L2 AR o d R P e bl TH(IY)
¥ 1Y(eat) ~ EH(let)#? EY(late) » L1 % ¢ - L2 % chf B £ Bog + ((AY-IH)/IH -

65% * 35% ; (BY-EH)/EH ».32% & 26%) ¢

(a)E ~ 5 (monophthong)

phone AP for L1|AP for L2
AA 94 119
AE 111 140
AH 80 118
AO 88 118
EH 105 131
IH 79 111
Iy 130 150

37



UH 91 112
Uuw 108 140
oW 192 209
(b)& = % (diphthong) % 2 1 % (r-colored)
phone AP for L1|AP for L2
AW 171 206
AY 181 189
EY 139 165
oY 288 325
ER 116 156
()7 5 (stops)
phone AP for L1]AP for L2
P 42 52
1y 45 51
K 49 55
B 60 63
D 58 72
G 62 67
(d)E $:% (affricates)
phone AP for L1|AP for L2
CH 126 133
JH 96 89
(e)#% (fricatives)
phone AP for L1]AP for L.2
F 107 113

38




A" 73 84
TH 100 122
DH 45 63

S 129 141

Z 121 141
SH 115 137
ZH 70 55
HH 55 95

(D)4 4 (nasal)
phone AP for L1|AP for L.2

M 92 99

N 72 84
NG 81 93

(g)ir 5 (liquid)
phone AP for L1|AP for L2
L 65 82
R 73 81
(h)X 2 3 (semivowel)
phone AP for L1|AP for L2
Y 44 67
W 59 76

45 SRR L T B s B d o] T x5

BiE Bl P PRS2 BREKLEE

# A4 ERIRER E FS

39

S

b

2

d
ViR

=



AP for L1] Count |AP for L2| Count
-151 206 -178 1225
-112 711 -127 4124
-86 1213 -93 7244
-65 1703 -66 10089
-45 1805 -42 11856
-25 1951 -19 12711
-5 1894 5 12509
16 1774 29 11240
39 1427 &, 9401
64 1093 81 7502
95 790 113 5412
133 567 151 3679
176 423 199 2269
229 232 264 1103
303 109 368 386
427 30 620 47

42 F & A4 R

VHEARZAPME R Ao 42 ERIALEN T UBPRGAEFE v T X

LAE P e 1 S BRI kb o o LI gt L2 6 & Tadn iR

at-

g o
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L et

e T

= B-II -—-11

7, —02

5 3.5

= i

=4 i

£ 54

= 1

= [

= 4.51

=)

L

o 4

o

®

g 35

®
3 L L L L |
0 20 40 60 80 100

iteration number

Bl 42§ &AM FP A 2 D FUEAP R B

FHET O A B 430 F g 81 Ll e L2 £ R4k e iiag o o

o
M

&
-

n

log pitch{log Hz)

-
>°

0.5 1
normalized syllable duration
—e— 1 —8— L2

B 4.3 1 F# T o0

F 3 3 AR R 44 bl s o BB LA E S o £ B

- BERTE AR ] B AL

ETRS

MELE P BE R A W A H ARz fEap ] W

FT
]

FHEICRESSAES o L2 AT > R Ay £ E G

B R

—d MEE T W AR e ARG A S R T ZAEE S AT AP A

5y
-\\

£
T

2F 4 iTs B A A pER )Y éf*]ﬁvéﬁg%zﬁﬁfu L2 F A wegEE AN E

frREF LR o igs H[6]% 7 R LI LR ARG RES hLw o

mly
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L1

-0.05¢

log pitch({log Hz)
log pitch({log Hz)

o 02 04 06 08 1 0 02 04 06 08 1
normalized syllable duration normalized syllable duration

—©—primary-stress —&— secondary-stress —+—non-stress —%— mono-syllabic-stress

B 4.4 £ 5 FF R P

LB H B2 F fart i o B 4.5 #- L1 o dcid 4% 5 semitone » T H#-1 £
BHGEEG R ETE CRI46 5 [22]7 0 FREF S S R R
W8 A g i B2 0 B 0B O i v B3 i AT T L (R A
PR AL R R TR R RB A T A %) o BT R

5 - o s 0 3 EEA N § S8 AR A R Ap e

L1
0.6
0.4}
U-ZW
o Of
&o0d
g '0-6\
® 0.8}
B
1.2

0 0.2 0.4 0.6 0.8 1
normalized syllable duration

‘ —e— primary-stress —8—secondary-stress ——non-stress

Bl 45 #-F 3 7|15 48k#E % 5 semitone
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€ A

- L] \-—\

e 02

g

) -

£3 0.0 -

£3-02 ) -

3]

ﬁ't' 0.4 -

° .

b S

# B s T

£ -on ]
-10 .

a1 o2 Qi 04

Portion of vowel duration (in quarters)

Figure 1. FO contours of primary-stress (*17). secondary-stress (*27) and reduced
("07) vowels.

) 4.60 % fR[22]% & A 5 5 R AT FLi

Bl 47 55 55 % Fagdlizp oAl o R Ll1d#H > v U@ &"EJF:] eI

BA- BB TR IB4E B3 5L RE R RLDRAE > 1R kA

1

iR
ZeF S5 SRR | B4 s 47 £ % (pitch reset)IR % €0t B3 k chp B (& 15 & {

7
)5 ¥ Bl{r B2y pigi@ g PAGLR o

L2 m g o H o FIRgE L1 sl e E.&é&g@'f:}ii"ffﬁ“iﬂ v 2 4

R
L2
~ ~
T T
=) o
2 2
= E
2 2
2 2
o o
=) =)
k . . . ) -0.05E . . . . )
0 0.2 0.4 0.6 0.8 1 0 0.2 04 0.6 0.8 1
normalized syllable duration normalized syllable duration
| —e—p1 5—B2 —+—B3 —¥%—B4 —v— Sentence start

@48 rv!-_ 9"2}]\»:'1/ (ﬂllméﬂﬁmﬁﬁoﬁﬂ 4% ‘ lm]%-&,? :‘%_____li_g_
Eéﬁl’ d r—g A E BI>B2>B3>B4» iz Ll &2 12 ¢ ¥ {.&rﬁb e L2 e A

Bl o ¥ b 4fEeni B AEA] 0 L1 2 L2 ehd Bl £8 1 £ 3 i H(SE2-1) %

”}1&
St
ol
o

Ao TR e EGELI fr L2 M g1 4 - ARG HE



F¥ ool ¥ - [ E g5 yes/mo & K #(SE-2-1) » B 5 — Lt s

A o FRL2 A RenE LI+ 2 2 =t Bl E_wha B ¢ (SE-2-2)> &£ yes/no

FAEOFF o BEFZHIEEAHLR GHAP AL PRY Fug Lo 7
B l2? > PR AE®A IS 0 # A foyes/no K 0 B E K p AT F M

U

FE A IPEEAE A F T

— TP EE R e BRI R S '{F% Flen, ApEw F] 2 L1 e L2 ad T

597 T ,rg,f,';u“ B A el (s

FARR 0 A B R

~ N
T T
o o
2 2
=4 =4
2 =]
2 £
o o
=) L
0 0.2 0.4 0.6 0.8 1 0 0.2 04 0.6 0.8 1
normalized syllable duration normalized syllable duration
&—B1 5-B2 —+—B3 —%—B4 —+*—SE1 —&—SE-2-1 —%—SE-2-1-1 ——SE-2-2 |
B 4.8 1 3 &8 BagaEa) 75 AE pin

Bl 4.9 &5 a3 Fa] F B o g i 0 B 5 Bl 4.89 9 SE-2-1-1 4c ¢ 7
FagalF B o enT3agp ik e o2 P g ke (B211-postitive) % 7T AiE £ b A
¥ o FREHEERELF e R R (E2-negative)p| £35 3+ 720 F K
HEAFRL @A FaFat 22k 2L LI L R HAB(B P miE o g
Rsrl P $ 5K 2P ABIrSA S F R P 4AeSB A F G F R a) e H

PAPT UG ALl aRd BRESF N LRDELFE F R F NG

[«

SR D a ER A TH R FRE G F RO § R0 yes/no 5B S 4

hEROREHRELE - RERTE o F 2 B L2PA R AT 'M%*{m
FROL2ZR2A N AT FHL R o BT IURAR L - A yes/no 5 K ¢ KR e
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L1 L2

0.6f 0.6f
N N
b o b o
o 0,41 o 0.41
L 2
E =
L0zt 202
= 2
g of g &
_L_U o
= 1 1 L 1 1 1 1 1 I
0 0.2 0.4 0.6 0.8 1 0 0.2 04 0.6 0.8 1
normalized syllable duration normalized syllable duration
—o—— E211-positive ——H—— E211-negative

B 4.9: F F&AF B & chik M B

B 4.10 5 7 Fag 3 8 ~ 5 AR o 27 5 s 5 high vowel § 8UH 5
low vowel » high/low vewel e & % ¥ 1345 vowel chart(Bl4.11)¢ g K@ % o o
B 4.10 ¢ ¥ 125 1 high vowel #21t low vowel kehg - igfd £[23]¢ L% o

[23]¢ # 3| UW » 1Y & high vowel ™ 2 AA g low vowel > d 3 LM (3%
R st vowel snTE AT A 2 CUWZIYSAA B R Pk ipk o
TABELS R 2 W RARHR AR A SRR 0 L EER])

Tr PEAPHIEIRAC S AT AT R LT v eI B A5 ALE

L1 L2

log pitch({log Hz)
log pitch(log Hz)

-0.0 X . } t -0.0 . . Ly
0 0.2 0.4 0.6 0.8 1 0 0.2 04 0.6 0.8 1
normalized syllable duration normalized syllable duration
&—AA —H—AE —+—AH ——AQ0 —%—OW —2—EH QO H O IY % UH % UW

B 4.10 : H ~ 3 A AF it

45



Front Back
High UW
IH
UH
EH AO
AE AH AA
Low
B 4.11 : Vowel chart

412 Lg~dz i

w L B 40450 H

FF»‘
(‘5\
.\:1‘&

* 4 d4 low vowel %

i

.m\y

B AR (e

Pz E kptkEy e 2 OY g S A

7| high vowel > F]p

1 GRR S LA FIF2 ¢ i

i B 0 A G R R A i

mZi!}‘}th&’ﬁ’ﬁ ¢ |5 ’L.‘é}' 7_2\ ERa_‘!_f'_"é "Qb Y %;U'g ’
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EY(EH-IH)

AY(AA-IH)

AW(AA-UH)

OY(AO-IH)
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High v UW
IH UH
\
EH AO
Low A AR AA
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# 4.7 : function word ¥ content word =pF ¥ vb i

Word type |AP for L1|AP for L2
Function word[-41(-18%)[-18(-6%)
Content word | 12(+5%) | 10(+4%)
L1 L2
p M . ?EME—E—E_EM
g g
£ 0.02 £ 0.02
B G B
g -0.04%%%% oA
G

02 04 08 08 1
normalized syllable duration

0 0.2 0.4 0.6 0.8 1 0
normalized syllable duration

| —— function word B content word

] 4.14 : function word £ content word = L #7 L™ 1t &

% 4.8 L Epe 5
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v1)® target word & = %
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—\;’J'/\—{F‘lﬂ,ii }
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%t 1 : TWNAESOP © & 33

() p#ExX BH & § =% (Target words embedded in carrier

s
5

% f

5

sentences )

Fp e R g s B W - BT AP s BR S R LR i
BREFRA

Read each sentence once at a natural speaking rate and volume. Try not to stress or

emphasize any particular word or phrase.

1. I said apartment five times.
2. Isaid overnight five times.
3. Isaid misunderstand five times.

4. I said supermarket five times.

5. Isaid money ten times.
6. Isaid hospital ten times.
7.  Isaid white wine ten times.

8. 1said elevator ten times.

9. Isaid available ten times.
10. I said information ten times.
11. Isaid January ten times.

12. I said experience ten times.

13. I said California ten times.
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14. 1said Vietnamese ten times.
15. I say department store ten times.

16. I said morning ten times.

17. Isaid video ten times.
18. I say tomorrow ten times.
19. Isaid Japanese ten times.

20. I said afternoon ten times.

Q2):F (1) p &z @]‘i’?:‘ i 3 o4p = B 8 (Target words at prosodic boundaries )

G et AR g Bl - BT AP kA A Rk £3F 00 iz

Read each sentence once at a natural speaking rate and volume. Try not to stress or

emphasize any particular word or phrase.

1. Do you need any money?

2. Did he go to the hospital?

3. Has Jane found an apartment?

4. Can packages be shipped overnight?

5. Would you like a glass of white wine?

6. Where is the elevator?
7.  When will Bill be available?
8. Who can give me the information?

9.  Why do you always misunderstand?
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10. Where is the nearest supermarket?

11. In December and January, the sun rises at seven in the morning.

12. Although Fred didn’t have any experience, he had no trouble learning how to
make a video.

13. When Sue left this evening for California, she said she would call me tomorrow.
14. If you want to learn Vietnamese, I think it will be easier than Japanese.

15. If you want to check out the new department store, we can go this afternoon

B):kF (1) P Ex ﬁﬁ x g AP ¥t £ 5 = B (Target words in narrow focus )
0 enit R Al By B BT AP S FE TR AR LAY
I ET T

Read each sentence once at a natural speaking rate and volume. Emphasize the word

or phrase that seems appropriate for each context.

1. Context: Did Bill lose everything in the robbery?

No. His MONEY was taken, but they didn t take his computer.

2. Context: Can doctors give blood tests at this clinic?

No. You should go to a HOSPITAL for blood tests.

3. Context: Can we open a branch of our office in this building?

No. This is an APARTMENT building, not a commercial building.

4. Context: Will 3-day delivery be fast enough?

No. We need OVERNIGHT delivery.
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5. Context: Did you order a Coke?

No. I ordered WHITE WINE, not Coke.

6. Context: How will I carry all these boxes up to the fifth floor?

You should take the ELEVATOR instead of the stairs.

7. Context: Would you like a table by the window?

Someone is already sitting there. Are there any AVAILABLE tables by the window?

8. Context: Why couldn’t anyone help me at the serviece desk?

You should have gone to the INFORMATION desk.

9. Context: Did you misunderstand the question?

I didn 't MISUNDERSTAND the question; 1 just chose not to answer it.

10. Context: Do you buy fruit at the farmer’s market?

No. I usually buy fruit at the SUPERMARKET because they stay open later.

11. Context: Have you been trained to do this job?

No. But I think EXPERIENCE is more important than training.

12. Context: Do people speak Chinese in Vietnam?

No. They speak VIETNAMESE in Vietnam.

13. Context: Is Teresa still living in Texas?

No. Teresa lives in CALIFORNIA now.
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14.

15.

16.

17.

18.

19.

20.

Context: Is Lunar New Year in February?

No. Its in JANUARY this year.

Context: Does Mary’s flight arrive in the evening?

No. Mary is taking a MORNING flight.

Context: Are we allowed to make audio and video recordings?

No. VIDEO recordings are not allowed.

Context: Is Anna leaving tonight for Chicago?

No. Anna is leaving TOMORROW for Chicago.

Context: Do you like Japanese and Korean food?

[ like JAPANESE food, but Korean food is too spicy for me.

Context: Can we meet tomorrow morning?

I would prefer to meetin the AFTERNOON instead.

Context: Did you say you work at a bookstore?

No, I work at a DEPARTMENT store.
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4 : 4k é?’{}‘}{ rapAmZastit £ =% (Production of reduced and unreduced
function words )

Frp A R oW - BT A H R T RAR K EF A
BREGA P

Read each sentence once at a natural speaking rate and volume. Emphasize the word

or phrase that seems appropriate for each context.

1. If the birthday party wasn’t for Mary, then who was it for?
2. Jane saw a picture of the boy:she was fond of.

3. John went to visit the woman he had written to.

4. I can run faster than you can.

5. He was invited to a costume-party as a guest, but what did he dress as?
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B):Fmipk 2F - BRI &ML hiee (Prosodic disambiguation )
THFIEFOF 2o REMRONE TR 2R A E A4y 2
pHe o ofiiR (context) > # P &K I > FiEL R e o Grikdkon chfiie 0 #
AR EDFIRo L B I F % {84 Stopht © B A Nextggit » T - oo

You will see 5 sets of two similar sentences appearing in two different contexts. Try to
read the two versions of each sentence in such a way that you make the difference

between them clear to a listener.

Context 1A: Alice is going to divorce Tom.

When Alice leaves, Tom will be upset.

Context 1B: We think Alice and Tom should stay together.

When Alice leaves Tom, we'll be upset.

Context 2A: Is anyone available to baby-sit today?

I'll look after the children until lunchtime.

Context 2B: Can you help me find the ring I lost at the kindergarten this morning?

I’ll look after the children have left.

Context 3A: Fred and John are arguing. They both want Mary to be on their team.

The fight is over Mary.

Context 3B: Mary doesn’t know why everyone else has already left the boxing arena.

The fight is over, Mary.
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Context 4A: I’m not sure if I should let Peter into my English class.
He's a good boy, isn't he?
Context 4B: James always helps the younger children with their homework.

He's a good boy, isn't he?

Context SA: Wherever Sarah goes, everyone stops and talks to her.

Say: She knows everyone, doesn 't she?

Context 5B: Should I introduce she’s met everyone before.

Say: She knows everyone, does

62



(6): ##HEE "4 k22 XK | (The North Wind and the Sun)
R At I LD W e

Read the following passage aloud at a natural speaking rate and volume.

The North Wind and the Sun were disputing which was the stronger when a traveler
came along wrapped in a warm cloak. They agreed that the one who first succeeded in
making the traveler take his cloak off should be considered stronger than the other.
Then the North Wind blew as hard as he could, but the more he blew the more closely
did the traveler fold his cloak.around him; and atlast the North Wind gave up the
attempt.

Then the Sun shone out warmly, and immediately the traveler took off his cloak. And

so the North Wind was obliged to confess that the Sun was the stronger of the two.
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(7) * #1228 % "5 (Computer-prompted dialogue)

(22 2438 ] 83 5P 3 R HORE Bz EVAR Pank x4 i B =%
PITROT B RE AR EA S AL i Ry R AR R
W HEITR TR o HEE A PSRRI T S E G o R RS §

RFRRBEFEONF o BT F A FHT oL RN FF L o R A

ol
|t
-

In this task, you will play the role of a reservation agent at EVA airlines, helping a
customer to make a reservation over the phone. She wants to book a ticket from
Taipei to New York City. Please respond to her questions and requests until you have
completed the reservation process. During the phone call, you will hear the
customer’s voice through your headset; at the same time, everything the customer
says will appear on the screen.-Written prompts indicating how you should respond to

each question or request will also appear on the screen.

Introduction: You.are a reservation agent for EVA Airlines. Help this customer reserve

a flight from Taipei to New York.

Customer: Good morning. I’d like to reserve a ticket from Taipei to JFK airport in

New York.

Prompt: Ask the customer: “When would you like to travel?”
When would you like to travel?

Customer: November twenty-second.

Prompt: Ask the customer: “Did you say the twenty-second or the twenty-seventh?”

Did you say the twenty-second, or the twenty-seventh?
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Customer: That would be Tuesday, the twenty-second.

Prompt: Ask the customer: “Would you like a window seat or an aisle seat?”
Would you like a window seat or an aisle seat?

Customer: An aisle seat, please.

Prompt: Ask the customer: “Would you like a special dinner?”
Would you like a special dinner?

Customer: No, thank you. I don’t think so.

Prompt: Ask the customer: “When would you like to reserve your returning flight?”
When would you like to reserve your returning flight?
Customer: I’'m not sure when I’ll be returning. So I’'ll call from New York to reserve

the date.

Prompt: Tell the customer:

1. Your flight, BR 317, will depart from CKS airport at 11:15 AM on November 22nd.
2. You will arrive at Narita Airport at 2:50 PM.

3. You will transfer to Flight 809 to New York JFK Airport, which departs at 7:08 PM
from Gate 13F.

4. You will land at JFK airport at 4:30 PM on November 22nd.

Your flight, BR 317 will depart from CKS airport on November 22nd at 11:15 AM. It
will arrive at Narita Airport at 2:50 PM, where you will transfer to Flight 201 to JFK,
which departs at 7:08 pm from Gate 13F. You will land at JFK airport at 4:30 PM on
November 22nd.

Customer: Um... wait! Did you say the flight from Narita to New York leaves from
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Gate 30 F?

Prompt: Tell the customer: “The flight leaves from Gate 13 F, not Gate 30 F.
The flight leaves from Gate 13 F, not Gate 30 F.

Customer: Oh, sorry. Got it. Gate 13 F.

Prompt: Ask the customer “May I have your name?”
May I have your name?
Customer: My name is Lucy Hasegawa-Johnson. That’s L-U-C-Y H-A-S-E-G-A-W-A

J-O-H-N-S-O-N.

Prompt: Repeat the spelling of the customer’s name L-U-C-Y H-A-S-E-G-A-W-A
J-O-H-N-S-O-N
L-U-C-Y H-A-S-E-G-A-W-A J-O-H-N-S-O-N

Customer: That’s right.

Prompt: Ask the customer “May [ have your credit card number?”
May I have your credit card number?

Customer: It’s VISA number 5924-8013-6702-3516. Expiration date 09/ 2012

Prompt: Repeat the customer’s credit card number: 5924-8013-6702-3516. Expiration
date 09/ 2012
5924-8013-6702-3516. Expiration date 09/ 2012.

Customer: That’s correct.

Prompt: Ask the customer “May I have your billing address?”
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May I have your billing address?

Customer: It’s 1425 Lakeshore Drive, Apartment 47B, Chicago, Illinois 60195.

Prompt: Repeat the customer’s address: 1425 Lakeshore Drive, Apartment 47B,
Chicago, Illinois 60195
1425 Lakeshore Drive, Apartment 47B, Chicago, Illinois 60195

Customer: Yes.

Prompt: Ask the customer “May [ have your contact phone number?”’
May I have your contact phone number?

Customer: It’s 609-472-1358:

Prompt: Repeat the customer’s phone number: 609-472-1358
609-472-1358
Customer: Yes, that’s right.
Prompt: Ask the customer: “Is there anything else I can help you with this morning.”
Is there anything else I can help you with this morning?

Customer: No, thank you. That’s all I need today.

Prompt: Say “Goodbye and thank you for calling EVA Airlines.”

Goodbye, and thank you for calling EVA Airlines.

Customer: Goodbye.
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Vowel |AA|AE|AH | AO EH |IH|IY |OW |UH |UW | AW | AY | EY
Count |20 |27 |61 |21 |45 |56 (33|15 |8 15 |7 21 |24
A% 0 1 1 0 1 I |1 |1 0 0 0 1 1
vC 2 4 |4 3 8 |6 |1 |0 0 0 1 3 12
CvV 4 4 14 |2 5 11 |16 |6 1 6 3 3 9
VCC 0 0 |3 0 1 1 10 |0 0 0 1 0 |0
CvC 8 8 (2310 | 1442949 |5 7 3 1 8 10
CCV 0 1 . 0 2 42 (3|1 0 4 0 1 2
cvcC |5 6 11 (4 > 0 9 Lig | Y 0 0 1 2 10
CCcvC |0 = | IR 1 5 |10 |2 |1 0 1 0 2 10
CCCV |0 0 |0 0 0 [0 [0 |0 0 1 0 0 |0
CvVCCC |1 0 10 0 2 (0 [0 |0 0 0 0 0 |0
CCVCC | 0 1 0 0 2 (0 |0 |O 0 0 0 1 0
CCCVC | 0 0 |0 1 0 |0 |0 |O 0 0 0 0 |0
OY | ER | Total

3 25 | 381

0 1 19

0 0 |34

2 15 | 101

0 0 |6

1 5 141

0 3 121

0 1 |43
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0 |0 |17
0 |0 |1
0 |0 |3
0 |0 |4
0 |0 |1
AA~UW : ¥ =3

ER : s2it 3
AA:
class Count | Syllable
A% 0
vC 2 AA-N, AA-R,
CvV 4 HH-AA, K-AA, M-AA, N-AA,
VCC 0
CvVC 8 JH-AA-N, K-AA-N, M-AA-R, N-AA-M, N-AA-T, P-AA-R,
T-AA-M, W-AA-Z,
ccv 0
cvcCc |5 F-AA-N-D, HH-AA-R-D, K-AA-R-D, P-AA-R-T,
W-AA-N-T,
ccve |0
CcCcv |0
Cvcce |1 P-AA-R-T-S,
CCCvC |0
ccvec | 0
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total

20

AE:
class Count | Syllable
A% 1 AE,
VC 4 AE-F, AE-N, AE-T, AE-Z,
Ccv 4 F-AE, JH-AE, K-AE, P-AE,
VCC 0
CVC 8 B-AE-K, DH-AE-N, DH-AE-T, F-AE-N, HH-AE-D,
HH-AE-V, HH-AE-Z, K-AE-N,
CCV 1 T-R-AE,
CVCC |6 DH-AE-T-S,; L-AE-N-D, L-AE-S-T, R-AE-P-T, T-AE-K-T,
TH-AE-NG-K,
CCvC |2 G-L-AE-S, T-R-AE-N,
CCCV |0
cvccee | o
Ccvee |1 S-T-AE-N-D,
CCCvC |0
total 27
AH:
class Count | Syllable
A% 1 AH,
VC 4 AH-N, AH-P, AH-T, AH-V,

Ccv

14

B-AH, D-AH, DH-AH, K-AH, L-AH, M-AH, N-AH, P-AH,
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S-AH, T-AH, V-AH, W-AH, Z-AH, ZH-AH,

VCC 3 AH-N-D, AH-N-S, AH-N-T,

CvC 23 B-AH-L, B-AH-T, CH-AH-N, D-AH-Z, K-AH-M, K-AH-N,
L-AH-S, M-AH-N, N-AH-M, P-AH-N, R-AH-N, S-AH-K,
S-AH-M, S-AH-N, SH-AH-L, SH-AH-N, T-AH-L, T-AH-N,
V-AH-L, V-AH-N, (V-L), W-AH-N, W-AH-T,

Cccv 2 N-Y-AH, T-R-AH,

cvee |11 B-AH-L-Z, D-AH-N-T, JH-AH-S-T, K-AH-N-D,
L-AH-N-CH, M-AH-N-T, R-AH-S-T, T-AH-N-T,
V-AH-N-TH, Z-AH-N-D, Z-AH-N-T,

ccve |3 B-L-AH-D, D-R-AH-N, F-R-AH-M,

CcCccv |0

cvccc |0

Ccvee |0

CCCcvC |0

total 61

AO:

class Count | Syllable

A% 0

VC 3 AO-F, AO-L, AO-R,

(Y 2 K-AO, S-AO,

VCC 0

CcvC 10 F-AO-R, G-AO-N, K-AO-L, K-AO-R, K-AO-Z, L-AO-NG,

P-AO-R, M-AO-R, SH-AO-R, Y-AO-R,
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CCv

CVCC |4 N-AO-R-TH, P-AO-R-T, W-AO-R-M, Y-AO-R-K,
ccve |1 S-T-AO-R,
Ccccv |0
cvccee | o
CcvcCC |0
CCCvC |1 S-T-R-AO-NG,
total 21
AW:
class Count_ | Syllable
\Y 0
VC 1 AW-T,
CV 3 HH-AW, N-AW, TH-AW,
VCC 1 AW-N-D,
CcvC 1 L-AW-D,
Cccv 0
cvcCe |1 F-AW-N-D,
ccve |0
CCcv |0
CcvccC |0
Cccvee | o

CCCcvC

total

72




AY:

class Count | Syllable
A% 1 AY,
vC 3 AY-D, AY-L, AY-V,
CcvV 3 B-AY, R-AY, W-AY,
VCC 0
CcvC 8 F-AY-T, F-AY-V, L-AY-K, N-AY-N, N-AY-T, T-AY-M,
W-AY-N, W-AY-T,
CCV 1 S-P-AY,
cvcC |2 L-AY-N-Z, T-AY-M-Z,
CCvC |2 D-R-AY-V, F-L-AY-T,
CCCV |0
CVCCC | 0
CCvCC |1 B-L-AY-JH-D,
CCCVC | 0
total 21
EH:
class Count | Syllable
\Y 1 EH,
vC 8 EH-F, EH-N, EH-K, EH-T, EH-M, EH-L, EH-R, EH-S,
Ccv 5 L-EH, M-EH, N-EH, R-EH, S-EH,
VCC 1 EH-L-S,
CvC 14 CH-EH-K, DH-EH-N, DH-EH-R, F-EH-S, L-EH-T, S-EH-D,

S-EH-M, S-EH-P, S-EH-T, T-EH-M, T-EH-N, V-EH-M,
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W-EH-N, W-EH-R,

cCcv 2 K-R-EH, S-P-EH,
cvcc |5 D-EH-S-K, G-EH-S-T, HH-EH-L-P, L-EH-F-T, W-EH-N-T,
CCvC |5 D-R-EH-S, F-R-EH-D, K-W-EH-S, S-T-EH-D, T-W-EH-N,
Ccccv |0
CvCCcC |2 T-EH-M-P-T, T-EH-S-T-S,
CCVCC | 2 S-T-EH-R-Z, T-W-EH-L-V,
CCCvC |0
total 45
ER:
class Count | Syllable
\Y 1 ER,
vC 0
Ccv 15 B-ER, CH-ER, D-ER, DH-ER, F-ER, G-ER, L-ER, M-ER,
T-ER, TH-ER, V-ER, N-ER, P-ER, S-ER, W-ER,
VCC 0
CvC 5 B-ER-TH, D-ER-D, L-ER-N, W-ER-K, Z-ER-V,
CcCcv 3 S-F-ER, S-P-ER, S-T-ER,
cvcCe |1 F-ER-S-T,
CCvC |0
Cccv |0
Ccvccc |0
Cccvcee |0

CCCVC
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total

25

EY:
class Count | Syllable
A% 1 EY,
VC 2 EY-CH, EY-T,
Ccv 9 D-EY, DH-EY, JH-EY, K-EY, L-EY, M-EY, S-EY, T-EY,
V-EY,
VCC 0
CVC 10 D-EY-T, G-EY-T, G-EY-V, JH-EY-N, K-EY-M, L-EY-K,
M-EY-K; N-EY-M, T-EY-K, W-EY-Z,
ccvV |2 S-T-EY, T-R-EY,
cvcC |0
CCvC |0
CCCV |0
cvccee | o
CCVCC | 0
CCCvC |0
total 24
IH:
class Count | Syllable
\Y% 1 H,
VC 6 [H-M, IH-F, TH-N, IH-Z, TH-T, TH-K,

Ccv

11

B-TH, D-IH, K-TH, L-TH, M-TH, N-IH, R-IH, S-1H, SH-TH,
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V-TH, Z-TH,

VCC 1 IH-T-S,

CvC 29 B-IH-L, CH-IH-L, D-IH-D, D-IH-T, D-IH-NG, DH-IH-S,
F-IH-F, G-1H-V, HH-TH-M, HH-1H-Z, JH-IH-Z, K-IH-NG,
K-TH-T, L-TH-NG, L-TH-S, N-TH-NG, N-TH-R, P-TH-K,
T-IH-L, T-TH-NG, TH-IH-NG, V-TH-NG, W-TH-CH,
W-TH-DH, W-TH-L, W-TH-N, Y-TH-R, Z-TH-Z, Z-TH-T,

cCcv |2 P-R-IH, S-P-TH,

CvCC |6 D-IH-NG-Z, L-IH-V-Z, S-IH-K-S, SH-IH-P-T, TH-IH-NG-K,
W-TH-N-D,

ccve |0

CcCccv |0

cvccc |0

Ccvee |0

CCCcvC |0

total 56

IY:

class Count | Syllable

\Y% 1 Iy,

VC 1 Y-V,

CV 16 B-IY, D-1Y, DH-TY, HH-TY, JH-TY, L-TY, M-TY, N-IY, P-IY,
R-1Y, S-1Y, SH-1Y, T-1Y, V-1Y, W-1Y, Z-1Y,

VCC 0

CcvC 9 HH-IY-Z, M-1Y-S, M-IY-T, N-1Y-D, N-I1Y-Z, P-IY-T, S-1Y-T,
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T-IY-N, W-1Y-L,

CCV

S-L-TY, TH-R-TY, V-R-TY,

CvCC

L-IY-V-Z,

CCVC

G-R-1Y-D, S-P-1Y-K,

CCCV

CvCCC

CCvCC

CCCvC

total

33

oY:

class

Count

Syllable

VC

Ccv

B-0Y, N-OY,

VCC

CVC

N-OY-Z,

CCV

CvCC

CCVC

CcCCv

CvCcCC

CCvCC

CCCVC

total

77




OW:

class Count | Syllable
A% 1 ow,
VC 0
CvV 6 D-OW, DH-OW, G-OW, N-OW, R-OW, S-OW,
VCC 0
CcvC 5 CH-OW-Z, F-OW-N, K-OW-K, N-OW-Z, SH-OW-N,
Cccv 1 K-L-OW,
cvcCc |1 F-OW-L-D,
ccve |1 K-L-OW-K,
Ccccv |0
cvccee | o
CcvCC |0
CCCcvC |0
total 15
UH:
class Count | Syllable
A% 0
VC 0
Cv 1 W-UH,
VCC 0
CcvC 7 G-UH-D, K-UH-D, L-UH-K, SH-UH-D, T-UH-K, W-UH-D,

Y-UH-R,

CCV
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CvVCC

CCVC

CcCCcv

CvCCC

CCVCC

CCCvC

total

UW:

class

Count

Syllable

VC

Ccv

D-UW, HH-UW, N-UW, S-UW, T-UW, Y-UW,

VCC

CvVC

F-UW-D, N-UW-N, Y-UW-L,

CCV

B-L-UW, L-Y-UW, N-Y-UW, P-Y-UW,

CVCC

CCVC

F-R-UW-T,

CCCV

S-P-Y-UW,

CvCCC

CCvCC

CCCVC

total

15

79




