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<Abstract>

Rich Transcription Generation Using Automatic Insertion of
Punctuation Marks

Ji-Hwan Kim

A punctuation generation system which combines prosodic information with acoustic
and language model information is presented. Experiments have been conducted first for
the reference text transcriptions. In these experiments, prosodic information was shown to
be more useful than language model information. When these information sources are
combined, an F-measure of up to 0.7830 was obtained for adding punctuation to a
reference transcription.

This method of punctuation generation can also be applied to the 1-best output of a
speech recogniser. The 1-best output is first time aligned. Based on the time alignment
information, prosodic features are generated. As in the approach applied in the punctuation
generation for reference transcriptions, the best sequence of punctuation marks for this
1-best output is found using the prosodic feature model and an language model trained on
texts which contain punctuation marks.

* Keywords: Punctuation generation, Prosody, Classification and regression tree(CART)
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1. A

o

Ao 2R AR 7 M(information retrieval)S 24 <14 (speech recognition)
1&0] Ado]o]sl(speech understanding)®] FFOo 2 TAF ] JYoAA HF F83
AL F ot A $4& s HEWUY A7) diF ARHA A
A e g A7rt @3] 3 Fold, 53 HAe A=A AFoF &=
Heuto] k59 AIF A F AHE @dde A7 €43 J3¥HD 3
th dutAdo g AAe Are B 992 FAET 239 BAde B2 7

TR AXIA HEZ A} AT FFAY AHL 2 IR B
AsA 7B FHA 771 €0

AE F5EAH AR B T 2944 diE g ojfe FFH AFL
2 AREozA 2AJAAVY &9, F, Ao e HAl(transcription)®] 7154
o] ZA FFAE7 wWEolth o]F(vocabulary)dl e TAAER ZXTHE ToE
%, G880l 71F w8 Doldo] 404 AR EHEHY] g Ed, S4UY LR
7} 91 7%9lx Standard Normalised Orthographical Representation(SNOR)E %7
A UE BE 24947 29 e 75N 245 IFHA A 2o

wEtA, FE3 FFHo| AAHTPE SAUAY 404 Al tEAde
A FAEA Frh BolA7|(dictation)’t FHEHE B, ol Al2"HLE Fxt
NA BRI AFHo “riAF”, “PdE” T YA} FoezA FFEHE LT
F Atk 28y & AR di@d 24947 Zo] A7t A Y o] AFL
2 $£4904 Ha e RE2E Ffdls, old 22 48 FFH BAEe €
F7b gtk 53] 24 A8 d¥9 B¢ 404 /52 d%A AT FFA
AARL d% o £A7 HA "Ad.

£ =8dAe 4 AR g AAE FA- A, ool hal prosody FH
% FEHE TR FFE dojrd g o83 Aoz FHEHE AAst= W

& AAtL, o] WHE 7]1F HAlgeference transcription)$} 54304719 1-best
Aol A HAE5got

B =82 o9 o2 FAH Yok 2FAAME 71E] AFE 2MTH. 3
FAME & o]&8 FFH AL WHE AA T 476 ‘]*‘E wEREE ©
£ 4% U¥n 29 23 PHE A9t sFAdAME 71E At g FF
A ARY ARE BAFH T3 2L Wio] $4U47)Y 1-best 27 HEH
g 399 Axx BRAFEY. vlRgoZ A= B =80 U ZES A
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2. 71ES] A+

Beeferman, Berger, Lafferty:= lexical X0 7|43 215 753 A Al2Ho
2 Cyberpunce} E2& Al2E-S 73 TH1]. Cyberpunce 39 ZAAZ v
ARThE 7St FETHE AT A 'l £ FAHE #AHAM
TFHE 183 §4d dolRd S FHE3Y 4EE AT}

Chen< acoustic K 9} lexical FR o] 7|#3 THFH AAHAS TE S4UA
WS AQketa, 39 date] Y EA 24 A (read speech)E o] 83t AtHE W
He AFAT2] o] dFdAMs FFHEC 24U A HE doj2A bgF
olfth webA, /AT FAl] FEH Aol FAE W Ao FEHA O
A 25 Al (pronunciation dictionary)dll 5 &3l 22 Ao dt=dH, +F3H
of th3t W& O F silence, breath =& THE non-speech soundE<S 5=t

B 7o v ES AR BRI 249 wpxgtd] x5 Wi, £4 3
AE BAE3] dHete AL FFH AAHAA ul$ T30 Gotoh$t Renals™
lexical X 2} pause durationS ©]-&% B AA AA71E /HLAH3. EF BA
AL 7+ FAANA AT dojde disiA sFste B AA FHs, F <F
B FYs e EFY Fo] ofgd” ¥z €& ZEF JEHASH, A
2 d 1} pause duration R ZHE 2] & o] Ae] oA B HA A4 o]
F = A
A9 2o AAT +FHY A, TL} FFHAE OE FEHIZ AR Ho 2
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Palmer®} Hearstv= 5Y +
1251E 274 cH4). o] Ala"ldMEs F538 F99 dojel FAL
SHARL, AFE FALE oz FFH Elo] BFHHAT
Shriberg9} Bates 5 < discourse 7% 9} prosodic JE7+e] 73t FRBAE BF
FTH5]. Fachw= WA phrasing¥® prosodic phrasing?te] ¥nE F3P P Ti6]. ©]
ATolA £HA FZE Abney chunk parser[7]S ©] €314 AT, prosodic F+F
T ToBI[8] #Hol& YR FolHrh o] AFoA E5A +4 Az daf Ha
65% +HA 74A < prosodic AAEA EdHo] "rie= Aol ¥ AT

Taylor$} Kings-2 ti3A 34 (spontaneous dialogue speech)ol] thdt 543120l
A intonationg ©]&3A Tol AXNESL Fole WS 7IEJTHI ° ATelA
&
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N
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AF T5H WAL T3 discourse TFE EA X prosodic FEE 0] &3}7)
A3 A= prosodic feature FH& A= WHI, prosodic feature ZBE B4 HH, 2
21 g AR dF 2D} prosodic feature Zd-L A= W] A B
< FY7t 71 Aok st

Shriberg9} Bates 52 ©o] Zdl3} prosodic feature 2@ A3 WHE =94F
tHs5l. o] AN F Ede] AF WHE DA AEd FHLo] HIAU
Classification And Regression Tree(CART)[10]7} prosodic feature = d-& A AJ3}=v)
AFE ST AAES tractabledt Al THE7] 9184A] prosodic feature7} DA IHA
condition®] FH, ©ojdl= independentdlti= 71 S LT,

3. A% P54 44

2 AAME posody IR} TEHEL T F38 AJEdL o3t A

Soz TRRE AHANE BUE AE8T. AT AN AAH 4B TEY 4
gol 9B W, Golde oln] Fojzl Aelolth. wepd, YL Wol7ty TEA
& AA9sher 240) B3 ek

Y2 53 7135 golata 31, wE volg, FE 93l prosodic feature &
g &zt AF FFH AL A" wok FE FoRe | 4 (1)S Fu=

maximum a posteriori Y Yy pE T Ro|T}

Y p= arg y max X YIW F) )

POW,F)l tslA 52¢ AAsha,

_ Y WF PYWF P(Y,W P
PYWE =55 =" KWE PY. W AW

_PYWFE YW _PW_ @)
PW,F) P(W PY,W

— P(AY, WP
B AW

Y7} P(FIW)oll F0]7] o &

2) H1&E 71 L Taylor$t King $9 7P =433
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P(YIW, F)<P(FRY, WP(YIW) G)
F7} Yol vt E&roleta 714 8ba, P(F)7} uniformly distributed3lth 743 84,

e}bA,

ﬂﬂwmmﬂmxmﬂﬂmmlﬁg?mnm 5)

yE iHA X FFHolTt s, £ iHA prosodic featured} 3F=}. 1st order
Markov 7} & #-83td

Ky frooo, F)={yd £ ©®)
3 3.7} conditionally independent3HThir 3hw
Ky, VAR =TT (v |F) 0]
kA, P(YF)=
YR =112,y £ ®)

A @) d= BEEL classification tree®] terminal nodel A AAtH o] A 4 gl
Classification tree™ 4.1 1A A3 AWsir|2 ot 4 S)AMd pywe A
ARAZRE AR, PY)E training data®] countEFE & £ Ut}

d48 F5H 89 T, E dF= vHE, 4% 283 JERITNE e
&3 e, ol Al A EYvte] 2dg A FET ¥ s del
HE 7HA 313, B3 H2E Aldx J&3A 298 &3 & e 4
o|E7} SH 7| wiold.

TFHE 7HAL UA EFS wle GAE wy, o weoll TlEIA, 7 Toje] £
T5Hel ¥ F+ 3 1:} A A 54 Bds 753 §lS-No-Punctuation. ©]3}
NP)& ZHPE W F 4719 7153 I H(hypothesis)7 TS A At HFH
T5H €& Viterbi search &1 Z&[11]& o] &34 4L & Yt o] ¢uy&e
ol oz A, HH FTEHE FE Ad 2aFE AL G Fof lineard)
A "B <ag 1>& 71E AAle & oo dsllA, 75H Aol thEk Viterbi
search7} JPHE & BAET 28 ¢te] H& 4L A9 FRE Jepith
o] X o= @H7} “pensioners”$} “savers” FHolA BAATH

lj

Flo
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tax  breaks targeted at pensioners savers families and

o SEXANXT NI S o]

& 0»/ % \«05/ \w NI %
w- /X\ / ‘\v v,‘;é 4,‘\v 4[“‘\v 4,‘\v :,:\\
AV A VAVAVATAA

<3 1> g A 715 AAL F5FH PAo) 3 Viterbi search

Tede Fede A5 7RH 9 st 38 754
Qo wet YHY FEAEC] e e,

<Od¥ 2>= 71E AAb g 5 AR g 3L HAEY ST
© 71% #Abel W} time align®t} o] time alignment T ANA 7 %01«] A&}
AdH € AFol A Prosodic feature7} 2z} ©ole] EojA AXIH oA 1,
prosodic feature 2R ZFE P(Y|F)7} 3 A Qo9 FEHES Eo uig &
A PYIWE TAZ AojRdaz Ry Al v HHe FEHIEL Viterbi
searchE E3A AAEH

W Training data
Test data (text) (text)

Speech signal

N

P(MF) P(MW) Language
model
Prosodié féafu:e model Viterbi decoding
Output

with punctuation

<29 2> 712 ANERY FRUS BASHE HPY AEE
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4. A4

of

Wy A

A

3

e H2E 279 100417 B3] 1998 Hub-4 4 7 2(broadcast news) A
27 8% AeaA AMLHYT F2 d2E AEE (9] BNText92 97) 1992
oA 19973 Alolo] FRE 1.84% wolg TAH F& H2E AFo|th 100417t
2] 1998 Hub-4 ¥4 F2 A EE (©]3 BNAcoustic98) 2o ™38l acoustic A}
59 o] gt AALR FAEH Sl

NIST 1998 Hub-4 ' 7= WlX|nta HXEoA ALEE H2AE A&7} (o]
TestBNAcoustic98) 2 AT HAE AFEE AR AT} TestBNAcoustico8- 34
b B39 acoustic AE 9} oldl WhFF AALR FAHO ATt g5 AR} HIE
ARE <E 1> A Ut

<# 1> 8 2 HIE AR

Acoustic
g o] 4 =
5 s o4 £ An =
BNtext92_97 1992 97 72 BXE 184M | Bt AL 7
BNAcoustic98 100X 7+ 289] 1998 Hub-4 A& | 774K | S5ALE S
LTestBNAcoustic98 1998 Wl xX|ul=z Bl AE A7 K |HZE A&7 S

4-gram o] 2 BNText92_977 BNAcoustic98oll thajr Zt7] A Ao
298 perplexity A3 WS AME31A interpolationd] A ATt g ABER
A acoustic AFFE+ BNAcoustic98°] U 3}7] wj ¥l prosodic feature 22 &9l
+ BNAcoustic98%H AH&-5| 1t

#H7} AL 2E F-measure[12]9} Slot Error Rate(SER)[12]9] HEE o]&3A 3
7FetA El=d), F-measureS T317] ¢34 B L3 Precision (P)3} Recall (R), 1]
3. F-measure (F)¢} SER®] Aole o3 o}

AEe 54 7H_,_
~ hypothesis® FEA M )

Qe = 5
reference?] 758 NF (10)
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___RP 11
F="51p3 (1
cpr_ SRR FERAS 2

reference®] T N

4.1. Prosodic feature 2@ Al¢d

Z1AIZ Q] &3 o] 42 prosodic featureE ©] Dialog Act(DA) 2]l th3l| Shriberg
9} BatesTY AT [5]1914 #HEHUI, AF topic segmentationo] THE] Stolcke
Shriberg s ¢ =& [13]914 HAEHU o, AR FZ(information extraction)ol] T 3} A
% Hakkani-Tur$} Turg 9] A7 [14]94 HF=HA

DA 2o t3 Zt prosodic feature®] contributiond &3 F, contribution®]
E2 featureE F AT TFH Y Eop #H8E ez JdHE 10744
prosodic featureE& £ A7 AMEHTH <E 2> AF F5H AHAA AH&E
1070 ¢] prosodic featureSS YERATEH

<® 2> AHE-3F 1070 9] prosodic featureS 3} CARTol 3! contribution(feature usage:
B 2E 280 93|A feature”} query® 31<F. feature appearance: non-terminal nodeoil A
classifying feature2 4] AFg-E oA 34 50Hz < good FO < 400Hz)

Feature' we Feature Feature
appearance usage
Pau_Len o] Eo A 9] pause Ho] 672 0.5799
Dur_fr_Pau o] A pause® H-E] 9] duration 539 0.0230
Avg_FO_L 4% A= 9o)M good FOES HT 342 0.0246
Avg_FO_R 2EFE YoM good FOE Y H 230 0.0363
Avg_F0_Ratio |Avg_FO_R/Avg_FO_L 261 0.0461
Cnt_FO_L A% A= 294 good FO2 7|4 204 0.0429
Cnt_FO_R 2LEZE Y9x 994 good FOL| 74 230 0.0176
Eng_L A% A=A RMS energy 203 0.0038
Eng_R 2EE Y=o A RMS energy 160 0.0252
Eng_Ratio Eng_R/Eng_L 239 0.2006

Z gdole] & PPl AXE F & FRU Aok wEbA alignment A

o] Mg Z} ol FF XA prosodic featureS o] AT AE$ HolE 0.2

22 AE Ao 9% A=9E ol B uz o)Ad e A=9It H3, 2
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E% Az e dol9 ¥ uz tdid 9X3le 94597t Btk “Good” FO-L 50
Hz9} 400 Hz Alojol]l ¥ol&= FOS %3ith

Prosodic feature X 22 CARTE o] &34 wHEo] &Mt} Classification treed] A4
< #3 prosodic featureE-2 BNAcoustic9891 A ZA HATh. CART A4 Al cross
validation i o] ALE-= AT,

Z} featureS 9] HA A<l contributiond ‘feature usage’S ©|&3A FHo &
Ne=Y), feature usage™ EIEE AR a4 featureZ} queryd HAFEA FH 0]
Hch. X3 ‘feature appearance’ 2= Z7%o] 7}F3d], feature appearance™
non-terminal node®ll A classifying feature2A] AF&EoIW 3 F+E Ugdg. Z
featureol] W3+ AAAQ contributione <3 2>of A o] UTh

Pau_Len¥} Eng_Ratio9] feature usage: ¢F 78%°]T} ©] &3 A HE = tree’doll A
feature?] X E WY 3T} Treeidoll A feature®] YX7F &

S AAA At

£, feature usage #

5. F54 A4 A

7V BAL) Wi TFHE A A8 doRdnr ALRF A2~ (LMOnly),
prosodic feature AT Al&3F A]AE|(CARTOnly), 18|32 AE@ I prosodic
feature EH-& T ALET ALHOLM+CARTY Al 7HA Al2"E FEIAH.
LMOnly= 1.859 7le] @olz o]Fojx HAKBNText92_97 & BNAcoustic98)E -
B 3 HAoh o] AAbe FEAE s 7] WEd, dolRde FREHES
EFE A e @] Fol disld FFEAHY H4X 9 gYE 43 F Ut
4-gram 1o} o] LMOnlyol A AM&E At CARTOnly= <X 2>oA 71&® 1071
9] prosodic featureE ©]-&3ta] WAHUT ©lE featureS L 100417+ B#Fe] w2zt
22 FH =45 ATHBNAcousticIs).

Prosodic feature E@oll Fo]Z weight? scale factor (a)E AM&&A], prosodic
feature 22T Aol vdd 3 AUFEe =958 =3 & 4 9t} Scale factor
© otefo] Az Zol T RUte] ¥ EdE ARG

axlog P(F1Y, W+ log (YIW) 13)

Aojmdut AFE3FE A AE(LMOnly)S F-measureZ 0.5717, SERZ 7225%9 2
BE REPth. LMOnly7t 7% HAte]l Wajy FFHE Y i, precision
(0.5966)°] recall(0.5488)ll ®IsiA =A Uttt EHAE, prosodic feature?t AR-E-3F
Al ¥ (CARTOnly)”} LMOnlyo| ®isjiA Aol FA ke, F-measureZ<
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0.0521, SEREZE 0.54%7} FA Y$tth. CARTOnlyol whajXE recall(0.7417)°]
precision(0.5383) R0} ¥A ZFAHHUTE ©] AF= CARTOnly’t Fujzoez B
T TFHEE AANAY, AP FFEHY Y= AUFHoE HoAe AL
HogEoh

LMOnly = lexical R ZHE TFH-& AWA3Ia, CARTOnlyxs E T E FRY
¢l prosodic feature JRERE FTFHL AWAIEZ F /o nde A3RAFHY
Aol dFHY. ol 4 AA=Z REE d=o] =H=H, CARTOnlyd thside
recall®] precision®] ®l3|A =LA ¥, LMOnlyol Bl X precision©] recallo] H]
A %t ¥7) wEoln).

HAZ o] F 2dg AFRFo 2N AT FTFH AAY FAge IA F4HD
F Edo] AFHE AR (LM+CART)S scale factor’} 2.09) 7%, F-measure2
0.7830, SERZ 3230%¢ ZAE Ktk o] ] precisione 0.7683°] ¥ i, recall
0.8031°] Bt} 7IE Aol tidt AF TFH A AFHE < 3> HYH
At}

<E 3> 717 AAel WY TEH A4 2%

Al2d] o Precision Recall F-measure | SER(%)
LMOnly 0.5966 0.5488 0.5717 72.25
CARTOnly 0.5383 0.7417 0.6238 71.71
LM+CART(a=2.0) 0.7638 0.8031 0.7830 32.30

LM+CARTY] A5 scale factor’} W33t wabr WasiA ot <18 3>
F-measure, precision, recall 18|13 SER©] scale factor’} ®W3}3to| welxy Wil
A& BEAFET} Prosodic feature 2o th3 scale factorgte]l Al wWel recallzt
o] AXA =Heul, o] CARTOnlyol th3lA recallo] precision®ll HI3|A R =7
W Zo|t}. F-measurex= scale factor’} 2.091 7% Hujzkel 0.7830<& 713 th. SER&
scale factor7} 1.8 7% HA A 32.12%F 7HAh

WeF scale factorzhe Jidol B ATNM EYSHA Fhohd, dojndz e
o) %83 prosodic featwre RYEHE ] HEL 112 ARHUL Aotk Scale
factorzk &2 1.00] AlE302 W), F-measure™ 0.7668°] = i1, SERE 34.16%7} At}
Scale factor’7} = H .24 F-measuret 0.0162(2.11% relative), SER-E 2.04%(5.97%
relative) THE A= AT
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0.8t e

- — - Precision
--— Recall
—e— F—measure

0.5 1 1.5 2 25 3
Scale factor

Slot Error Rate(%)

.5 -1 1.5 2 2.5 3
Scale factor

<23 3> Scale factor®) W3le] w}E LM+CARTY 753 A4 A7

At FEH A WHe S$A4A4719 l-best A= FHE JhEsich
I-best 237} $A time align®t}. Time alignment 7 2o we} prosodic feature 3k
wolo] oM SAHE 3FANA Ved FFH A HIG 2], 1-best

Ao s 71g HAHe FFH FE0] prosodic feature REFY TEHE FEII
BAEoX Ead dof Rl oty YAFH.

A7 108] o]&}oll A ZF3Sl= (under 10 times real time. ©]3} 10xRT) s
At 5o e HTK Al2F[15]18 24204712 1-best 27 Ao o] &3t o

W
oL
L
N
)
ozi
»

1 WA DAl= segmentation THAIQIH], o] TA A ?ﬂ_—ﬁ“ﬂqz]t T
228 stream©] 3] #2}7} dlube] audio type(dll: wide-band, narrow-band )2
2 o)ol7) )= segmentE 2 E7F At}

HTK Al2®olA SA42A4L two passE o] He=d, Zb passolAe
cross-word triphone2 7|HtS 2 3l decision-tree state cluster® HMM¥} N-gram 19}
Edg Ag3ch A WA passol A& gender-independent(Z12 Y} bandwidthell &
specificdr) HMM3} trigram 1o} Ed-& o] &34 Z} segmentol]l A 7] JAALE
AAF} 21 % gender-dependent HMMS o] 8344 2 segment@ 2 3}2}9] Aol
AAREY. 1 F 7} segment ¥ E  unsupervised Maximum Likelihood Linear
RegressionMLLR)[16] H&& A  WHA passollA  TWHEARN  Z7] AL
gender-dependent HMM S o] &34 433t} W E HMMHA 4-gram AAEEE
o] &3 A F WA passNA HF SFAUN4 AHE ZHTT

FAEAZY e HIK Al2"e] Fdo g ARAFES Woodlandt Hain &
of AF[7)181o AAB N1&H o] 9li, 10xRT HTK Al2=Fle] F& gk A7
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>..

}8-& Odell# Woodland®] =%[19]9] AA3] 71&5 0] ol HIK Al2He] &%

o7l 981X 10xRT Al&HldiMe d¢std % 293 9¢38 decoding
g o] &g

10xRT A|2¥l& ol &34 2422 0] TestBNAcoustico8oll 3 =Tt ©ole
F8L 16722 EAHUT. 59F H2E AFo] thd] NIST 1998 Hub-4 %
& WX vt HAEoA 10xRT HTK A2He BHuE TGO FE&e 16.1%24
20] B A7 44 A}t 06%9 =o)7t Uk B AFA AMSE
10xRT HTK A|2El2 1998 Hub-4 ¥4 F& WX vla HAEJA ALEE 10xRT
A 2817} category-based U EE [21] AME AR, o] B & A8 F, oF
A7) A Zpol7t Ut

©] 10xRT AlZ&¥lo] AAIE 1-best 24U ZAE LM+CART_ASRIBest?}t 3t
Z}. LM+CART_ASR1Best®] scale factor®] W&l @& 7574 AA2] F-measure$}
SER®] #3} Folg 71E At Wi A% FF5FH A4 AE=AAM+CARTS
£ 44 AT WE Zolek §A8T. LM+CART_ASRIBest®] SERE scale
factor7} 19394 HAZE 7}AW, F-measurex scale factor’} 2.109]4 FHoizt&
7}Rt}. <¥E 4>E LM+CART_ASRIBest?] Z#E RHojFEt)

mlm

o

<¥ 4> LM_CART_ASRIBest?] A% 753 A4 A

Al2~e o WER(%) | Precision Recall F-measure | SER(%)
LM+CART_ASRI1Best(a=2.10) 16.71 0.5329 0.4304 0.4762 88.32

LM_CART_ASR1Best®] 25 F53H A4 ABs <k 3>9 7| A i3
T5H AAAARe} Bln P u), WER 16.71%S 1Hsitets B Xo|7t v
b=

B AFdM FEHY LELE  silenceR S AMFY  FEEHUTH
TestBNAcoustic98°] t3jx 715 Go]dE o] &34 alignmentES 3314 HH, A
A FFEA A silenced] FFE B8 4 ¢l TestBNAcoustico8ol] tajr z+
T2 A9l silence FFE AN B A, ulES F3E9 90%°lA silence
7 AdA, dEe oF 40%9 A= pause’t AT EI FFEFHo] ofd TolE
% F 15%9 dole] £l pausert HEHJUW. webA, S804 2ol A
754 AR AFAE FAAI 7] AdMe FEHY Egol oid F o FFEF
7+ o] .3ttt
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B =FdAe 348 A5 dig dAE 43 B4, ool tEf prosody B E
o TRAE TES FHE dojmd S o4 Aoz FHFEHS A W
HE AAASG o] WS 7E AALE ol &3l AFH B A, prosody HE 7Y
Aol mdd HgA F FFH A o K83, o] F FRAo] A34E o,
71E AALY] As FEH A AA F-measure2 078309 AAE AU

2o uhyo] 9_/\40]/\17]9] 1-best 23S o] &3)A 7455]041;} _CLHO}Mﬂg]
1-best 237} 4 time align®t}. Time alignment 235 H}IE S 2 prosodic feature
o] ALtEI, 7IFE HAAbe] disiA L8 AF FRE A THT T U
© 2 prosodic feature FA T AR o] g3t FHH FFH Fol AHHET
Prosodic feature 2@ o] i3t 7}EXx]2] WM3le] w}E F-measure ¥ SERS W3} F0]
= 71%E AAb g AP Mo W Folek FARSHA JERST
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