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<Abstract>

SVM-based Utterance Verification Using Various
Confidence Measures

Suk-bong Kwon, Hoirin Kim, Jeomja Kang,
Myong-Wan Koo, Chang-Sun Ryu

In this paper, we present several confidence measures (CM) for speech recognition
systems to evaluate the reliability of recognition results. We propose heuristic CMs such as
mean log-likelihood score, N-best word log-likelihood ratio, likelihood sequence fluctuation
and likelihood ratio testing(LRT)-based CMs wusing several types of anti-models.
Furthermore, we propose new algorithms to add weighting terms on phone-level
log-likelihood ratio to merge word-level log-likelihood ratios. These weighting terms are
computed from the distance between acoustic models and knowledge-based phoneme
classifications. LRT-based CMs show better performance than heuristic CMs excessively,
and LRT-based CMs using phonetic information show that the relative reduction in equal
error rate ranges between 8 ~ 13% compared to the baseline LRT-based CMs. We use the
support vector machine to fuse several CMs and improve the performance of utterance
verification. From our experiments, we know that selection of CMs with low correlation is
more effective than CMs with high correlation.

* Keywords: Utterance verification, Confidence measure, Support vector machine.
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, SAbe] W3, AQde] W o2 A SA4UAA HAAFAA A8 X EAA

°] g Atrt ojm g
A& & Aok 53] dA FAdMe L] W3] Rt weay A 3
BeA AMGE A7 e JI4E AFrt ReEA EE o= I AT § 3
<Al gk Aol Pasirh o] o] lE ST HE AL Ay A
3t NF=E A3 71E€S 23S (utterance verification)ol gt 3tk =, i3
AsE  F3  HAdA g3 (out-of-vocabulary) S AAstE, A A F
(in-vocabulary) 2= /\131457} dolAe JI4ZAAE AHF)

FEHT Ve GEE SEECkIA FHEE F du SAHAAA A="HY v}
g w4ET iginﬂ ojdel F4UAA Vee HEY de 52 FF9 HIAA
gl g Adrlsol 875, dAUHAAHTE 2A4e FE3] FAH
Folop gt o]Ejt |&L PDA, FUIE, 2R F AA FHo) =259 e @
d7) HEol ot 2 9o 4o "J*‘ A2E, EstE $A4E dsta AF
Hoz2 AFAS AY, L3 A daf AFHes Bdg HG}es A&

ot

s &Eok AMEE = A3, 871 FUHekR Yt
A FA 9 B 2o Ad7E0] wElEEe A= 22 % H T (confidence
measure)& APstE gt HHES A7 ok AIE H2E AlEle ¢x
g Fol wet A A 71X HFE E5FE 5 o AU Y (heuristic) 71¥F A I
# 5 [1], LRT(Likelihood Ratio Testing) 7%t A Z| = HX[1][3][41[5], T & & (posterior
probability) 71¥F A2 HE[1]2]0ltt. @A L3 @Fol Aol F2 AIE FHE
€ LRT 7|9k ABE Hxe FHE v AgE FHEolx '5471177]'7‘] T oA Y
e AR v AFE U3 o HIZd e ¥ 5}7424 TS E®ol7l sl
FLDA(Fisher’s Linear Discriment Analysis), A7, S VM(Support Vector Machine), 2
FE3, Bayesian[l] % Z2 7|&& AHEEH A8 QY AIx AxES 5
3te Ab&ste WIS JleEel MEHA

B =RdME ZEd Add 2AUA ) ASE Hxol LRT 7w APE
Az log-likelicod F+E-& AHES WAHA 76k AE Az F22Y3Ee A
g 2 & FTFHA WE JFEAE AL LRT 7|8 AIE A E Atstn F7}
A SVME 53 QIFAFA] FEyARS AR PSS A2dHS T4

I
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ok B0l @70 ZAF NMEL A HxE My A3 doidE, F2d
AT Az BA, AMEE A HEzhe AA#A, FBBA N BE SVME
g U 4¥e 53 24U B =89 74 bgsd 2ok 23¢0A
E 93as ANa"E 293y, 3dME B =44 AHEE AR xS
sl 71¢8ta, 480l AE ETRIAA A8 2358 S4vIHE M8 243
% ABE 71%383, 5PAME ZEF tE] AHE H= Age] B3t FF %
ot FA el HF ALE Tt
2. W F Al2H

sl AZ e Wity SAoZRE oAd® Ay} o= AT ANFHEE zx

7t did =& AN Witk o8 AMgste BN HE A

1, 2048 Ao Fd daME NHxo] wet ABETh HZo) ALEH

ol

e THAZ Asde AFE HE shRe AEsA 4D G9d AE
ol AT <2Y 1>& BAHA WHAF A2UE B F2 9]

22 9% A% AEse 4Y $4%FoEvy I TAAL &4

N

o o
o

_L,ro

AARRE 7 £ Jy, JAAHRZRE 7 F Ue AHE FE
B USRS 2& 15F FBE o]£3 highlevel AT H o}
’%’:V—‘? 719k AEE HE LRT 7w AFE e F3g 79 A3E Fxe)
£ low-level AFE HE7} ot F2E Ui JEE HEEZHE FLDA, 2
2%, SVM, AAEg, BayesianE AME3A HFHOoZ WHFES I E =F
e AAAHQ B3AF A2HBETE low-level AFE HEo sge FHE
F7l B <2 1>l dlzAdA ¢tel e A2gEwS FHIAL, EshA
Z BF7)d AH83 g1 EL SVMolth

THE 2IPt
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i

E =RdA FEE U3dF Alage JEFHSZ HMMHidden Markov
Model) & A3l Viterbi BS 3t SAQ0A7E S8 d& QAAFHE
Hlgo g tdd 2T FHEE AT B =FAM AEE 24947

N

ECHOS-1.0D[8l°lth. d¥td o g SA4047Ie F48 44 UEYa O/ Hu

o FE& Ze HAY ZFERE v FAT B =RAXe Do gIe 4l
Az AxE 737 H8 EHNZ FRE ZYPYAELEZ ALE3T, 1-best [
N-best (14 Z#AE 25 AME3t 28] F42TH9] AAFRE DojA F4EH
o AHEx AEE ALE F UZE 31, T3 S429HY AAEAHRZRE oA

AAE SAEE AJAstd 74 = deldd Hohel likelihoodE ZEE  states}
likelihood FE& <FEth FAIA7 AHgHe S¥EEDLE MFCC
(Mel-Frequency Cepstral Coefficients) 122}9] log-olU XS TS+ 133}l delta 133},
delta-delta 1332 THEIX 39x19] SAHAHEE ALE3ld F@E HMMS AH&Sc
A48 249 F2& 16 kHz, 16 bits, PCM H|©]E{ o]},

2.2 Support Vector Machine

g3t TP AFE HEES FH3E B4 A9 A AT, B =
TolAE SVMS AHE3te JE® HzES EFEA AMHEET e SVM &
< LIBSVM?[9]°|th. SVM B4 2359 Fdo AL&EHA &1, HAE A=
TEHA e ARG Fd FEHE A dHolgH ol olyzt HAA Y
Folfz FHE 4 dolguolxE FHo] Hrh SVMO] AMEHE kemnel
exp(—y(u—v)?)(radial basis function)©|Th. SVML <1 1>dlA 28 aA= BF7)
BEA AEHY, vlg] SVM FH Moz FEd SVMEY-E 7HX3 3, 48
4027 T3 g JNIHE HEES JY2E Wol SVMEL S A}-&3
o HF FeEyAd Z9E I

AT FTE UTE 720 wdil g8 71x wyog BEF 4 9oy B =
FolMe Iz Axg FIe= ¢ad

1) ECHOS(Easy Compact Hangeul Object-oriented Speech recognizer): SiTEC & ¥ 3a|Z ICU,
KAIST, S5 tAA FF A" 5o $4U4 ERE.
2) LIBSVM: http://www.csie.ntu.edu.tw/~cjlin/libsvm2] F7} SVM &
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LRT 78t AgE HAx 227 3FE 7|8 A8 ¥z Ve =& =
SEE 7v JYE HAxE FHEEHA &G

3.1 THEA gt MEE AHE

W7AH A 78 N2 E AT E baseline YA 7)Z2RE oA YurEQ AR
BE dojxt) o E 49, A4 H likelihoodS & 731844, N-best Sj2E2] QU4
gdojo] A, = A 2 9 likelihood®] Ho, e JAHA Tof, &4, state
A&EANT ARFE 53 4& 5 e A HEE 490 B =FdAe ¢d
WA NIE FeZ 48 A9 loglikelihoodE A7F3HEH 3 N-best 912)¢o]
9] log-likelihood ®l&, 123 ZHYE log-likelihood THERE L& & U=
log-likelihood LF &S AL HF=Z ALE3IAT}. loglikelihoodE X733 3

N-best 14 +oy9] log-likelihood H]- &2 7 ]&«] B I3 HF A2d"dA Bol A
€53 3, loglikelihood S.FELE AFHA <Aool o]Fo] HE H
log-likelihood®] W3}7} AAZH o= uﬂﬂaif AL 7HAE 2¥X @& AF o
2 SI¥Ed log-likelihoodE Al4talok = 7] wfE ol log-likelihooddto] A3HAl &

£ Ates JE o83 B =&dA AdsTh
1-best 2o 9] log-likelihoodd] HF3LE F3l= AL oS3 2.

MLL(w) = T(tu) logP(XIA,) = T—éu—

~—

7 (w)
b )logP(xtlst) (1)

t= ‘rs(w

A7 r(w)e 448 @Y ZdY AT, A, @9 v HMM Ed, X= ¢
549 EFHEES Udeidth 7 (w)e g9 AR ZH 4, 7, (w)e 94
@ole] ppx|Et = Qle YEldY. MLLERE 193] €& F e A3E I
= o5 2o

Chr(w)= MLL(w) 2)

2l )9 Az HAEE vfS dedty WbES Aol 4 41 &7 v
$- W7ASAY log-likelihood2 7} b3 @] #GE 5+ A AHE AYx
Ut N-best UAZAAZREH AL & de AZE FHEE N-best word
log-likelihood B]&oj1 th&3 o] F3jzc).
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N
Crap(w) = Zj MLL(w™) ~ MLL(w™)) A3)

A7l wME pEAE 2L FE8S /AT Q4F BolE wath FAHoT
S 4 0] o]7]A AL Ibest AT} nbest AAT} Ate]e] AE 29

¢

2 He W B Ioe HOE o]§d NFE HEolt) loglikelihood 8.5&F2
o2 o] Tz,
. (ph
Crrr(ph) = Z logP (z,ls,) — MLL(ph))? @)
Crrr(w ngmd (Crrrlph;)) &)

2 (5)dl A AFEE sigmoid = 1/(1+exp(aCLLF(phj)—ﬂ))°]§1, a=1.0,

e FHE RE 249 loglikelhood LF &2 HFHE ALLstdc ¢ARYF
ZIgt AF % 215{— LRT 7% g% Agy Z3E 7 AIds g ¢
AZ ATol Bol "o A dutyozg HHAHA Nk AR HEE §F

2t A= 7—‘13'——4 BZ $T0F Yol ARHY. £ =AM FrHHo=R
N-best monophone Bt2 €& Alg3te] LRTE T& wf 2AAE likelihoodB T} &
likelihoodE 2= monophoned] 7I4+E UYelE A= H=E AH3lAEd LRT
71 NEE Feo $AME AR3E AFE3m YA likelihood B1ES AMRELR
29ty wiell FAYA J¥k AIE Ax2 ERIAT Cpyee FFHLE
e HY9S A9, 4 S4dA A4 H likelihood7} ¥HS22 4 9] likelihood 2t}
AHoz AgE ARz 994 HYPL AL AAHA 849 likelihoodBT &
likelihoodE Zte WHeAREY /47 Boldtke A& o83 AFHE FHEo|th
Cyacs T3l A2 o33 #oh

Cyacloh)= Y, ( })(MLL(m) > MLL(ph)?1:0) (6)
m = monol{ph
n (w)
Cyaclw) = 2 Cyac(phy) 0]

np( j=1

mono(ph)¥ triphone phe] base monophoneS YEMNI, me WA EY
monophone °©] &S YEHTE
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3.2 LRT Z[dt A2z T

LRT 713k A% Hxe FAF /14 A5 B4 71vs 51 Ao 718
SAJNAVZRE  doW $ADHe AHEARERE ¥RIS AR
log-likelihood Hl &S F3th <@ 2>2 LRT 7t A3x HAEE Alsie 43
&< veha ok girde AAste 9yl oigk All Mixtures ¥HEE[7],
Cohort ¥FZd[7], N-best monophone WFZ@[4], &H-& ¥txd[7] 5°] AT} 2 =&
e 49 A 71X wEd-g ALEFo dukdeZ LRT 7)HE Afx Hxe ¢
g 2z 40 dE) 4 99 log-likelihood Hl&(PLLR)S T3 ot Atg, 713},
Z3 HFE 3o do] &Y loglikelihood HlE(WLLR)S T ¥t}

| PLLR(ph,) |

|
. PLLR(ph,) | I
. ® 2)§m~=<> 2 EE | WLLR(W)
.
i
- PLLR(ph,) |

<1¥ 2> LRT 7|4 AFE Jx A ¢uF
PLLRE TF3f& W4L 453 2o
log P(X,,|\p) — log P(X,, 12,
PLLR(ph) = ®
(ph)

Crir (Ph) =

1+ oxp(— a PLLR(ph) = B) ©

a% pE AYE FN AAAG. 4 2ol Hel TAR Cpph)E B, 7]
3, 285 FE Astel ©9 ©ole AAE HEE U /HWTL PLLRY
Aol7h & woldl el H&HF woh G WHHEES st AH} Yw, ZHWT
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2 PLLR® zolo] 71 & 91733 & 7FAd. do] ©$9] LRT 7|y Ad=

» 1 5
ti%"—ﬂ' . CLLR(w) m E CLLR(ph’]) (10)
P j=1
1 n,(w)
N&EE . Chplw)=exp @) log (Cyrr(ph;) +1) (11)
14 i=1
n, (w)

(12)

3.3. S43EE 0|88 LRT 7|8t A2z XMT

oF Ao A¢HE LRT 7)¥F A% HeE Z+ &44 PLLRS 943 4k%, 7
al, &3} HEg Tt dol @99 MIx HAxE FIHch AT SIS
FAse AANAM BA od a4 FE A dHolEHrE FE8T 2o F o]
Fo{A 7] dfiEe] wi¢ AnFg FFEdo] YAHHIE 3, od 4 FHE S
4 delee BFog W Aud FIRGo] AAHIE o} a1 ofH 4
© WEEY Aol WA= WHol Hlxsta, AW Fihe LA AlEA @
g WEol A% 47 Utk B2 40478 B dAsHe AFeE BE o
H 49 SFEdor = HEH %H“ o] MiIiPA o] FAVIE IA|7, ojH &
o] FFRAAE HIEH o] E&Fo] A3 likelihood®] W37} A3 747t
S gk olEdt AL HiRdoAr e Aoz Pojdrt uhepA
2o 7}EXE I PLLRERE WLLRS AlMste wide RE3 Hol .
olgd EAHEE AAsr] s £ =EAME SAYEE ©]€3F LRT 7|4 A3
T HEE Aitste U¥E AL

S File Welth. o7|A ALEFH
NFHE SYELZEE M2 likelihoodE H

T v4Y AfEe F |

sjA Tk FAC] A HAY WA WHolrt He S¥ERIDL 7] Al
SHEA] AYE AN B %L likelihoodE 7}z]-t~ AL & F Qdaw, 18
A BE ALE 3E likelihoodE 7HAE AL ¢ F Utk dA ez .rrMO_q
A9 =& likelhoodE 7IATHE AL FdxE LgndzRE] FAE 4 Uk
47 AYE AHES AEB T WLLRE Fihe 42 oS3 2t
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CPA () = — " Cualphy)
LLE n, (w) =i D(mono(ph;))

A71A F471e Agle 9T Zo] F3i.
K
D(mono (phj)) = kzlmklogP(okI/\mono(phj) )

2 =ddMe d4d 2%

_';L
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(13)

(14

ph;< triphone®] ™. 714 mono(ph;)E triphone

ol
ph;¢] base monophone° edt}. o= ono(phj) &gndo kHA mixtured
= Kt %249

O
mean SAWEHE e, mE kA mixtures] 7HFX o]t

mixture 7o)t}

T OHAZ AY7INe) £AHRE o83t WLLRE T8te Wyolth dwty
22 F459 B¥Ac 42 W likelhood”} HE 5T fgaﬂ—g— } A 2A
RO Ao & @& et 193 fES °ME )TEE

5 bt 4L AL hkellhoodc’] Wstr}

o] Bt} Eglo] ol BFE U
]

REPS REE:
LYY 0|2
FNE A%s

453 4357 UE B T JUROE BE FE e
BE FAg 59 dolAmz Hae JAgAdd dal BYA)
BAS] A% AEAL BagE A4 RS G2ERA 9%
Atk g4 ERE A4/ g8 £5HOE AN FUas BRH 4 22
itk B XS HEsel WLLRE THYTh A Sdxs) Zze] AFAE

953 2ok AES(15), GEF08), °1FES(13), Bl(1.3)

(1.0). 919 F 71X SAHRE o] 4T H&PHF WLLRE —';7-6]—,_ e

) Crir (Phj)

CLLRA (w) =

1
n,(w) 1231 v(mono(ph;)) D(mono(ph;))

T 0(L6), A=

<3 2}

(15)

o 7] A 'y(mono(phj))r‘:— ph;¢] base monophoned| HFEE 7tFXE Vel

4. 44 4 2%
4.1. tflo|E{to| &

£ ATNE FFANENATUNA $78 Bz g

KX
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e

& AMgtETh A48 £ EdS FHI) Y 28 AR BHAA 3
# 800% 9 3AZHE AAFH 79948709 mHEGO] SA dlolEHo]AE AR
Fot. 4 54 Fdgv"He MFCC 123¢] 2211 YA E ©§ 133}, delta 133,
delta-delta 132}E ¥3 39xE A3} 3L, CMN(Ceptral Mean Normazliation)g 2
£3tQth FHE SFEDL 379 states} 7719] TlolAg BEXE e @E A
Z AL Y Fdo AMEHA FL 1,0008H0] TR AFE nPG] 24 H
olE{H| o] 2 & AlR-3ITh. SVMEY S A3y ¢ A3 ulojejmo] 29} s}
A% A% 28 AHEE HolEWolae FH ALRE dolEMolxet TGE A
74e] mlolZE ARGEte] o] HIYth AA dHolEH o]z g MHELE <E 1>
I 2ok A4 7IECHOS-1.0)9] BlZE Alo tfg 1445 95.90%°1tt.

< 1> ¥3d58 D54 HolHM ol
H

T ¥ £ ARE
W e | 2y g ‘
B o 2= KR A=A ,
za A o] + 10,2821 SR
32 4+ | 800 = Clanhs|
w3l = | 79,948 23}
Wl e | 1Y o
AR FAF ;999
o] §
vl A A iAol F - 400
SVM & Al Az = A2thdel3 : 80 1 SVM =4
v Aol d - 60 ©
W 2 12t Adol3] ¢ 7,995 w3}

iAol § - 3,200 23t
w3l dg | 1Y go

A2t dol#] ;999

H 12313 ¢ 400
H2E Al A2 odol3 ;20 B 3 aE A
2 dold 8 ®
Xl Ael 3 ;1,998 L3}
H) el A i 44o13] : 800 &3}

42 Alg gy

E =FdAe @483 Zbk Jgx Fx 471X ¢ wtEde mE LRT 7|9
A= Hx 97FA o dis] HHF s 28 S L, AU FALAFEE o] &
3k LRT 7]%F A Hxo] ik A H-2 N-best monophone RIEd] s A5
ASE 9 RE #3AF AHE dolE, $4HEE 431 AIE Hx A}
ole] AT|BAN T RAZ FHEch 2R Az Hxo FJIAAY o
SVME W3lAazE AT Adx sldY. 23 dE A% ZId= FA(False Alarm)3}
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FR(False Rejection)}2 &< EER(Equal Error Rate)E £33}t FA© 2944 A
o] A4Hoz AAE Aoz Yehli, FRe AP AAE Ao =7}
ol Add A4E ¢t

AR S AHE o) B BFAF ASL <E 29 2ok <E 259
A BEo]l wagE A% AR A ;
o AP AAT AEE BHPF ALDN R2HI £V0E Bo| AW

< 2> YA 7N AYE Hxdd g LHF 4

AL HE EER(%) FR(%) FA(%)
Cure 30.42 30.33 30.50
Cyep 33.18 33.23 33.13
Crir 39.16 38.94 39.38
Cvac 12.76 12.76 12.75

LRT 7|9t A= AHxo dig EaHFT 452 <E 3>34 2. 4 9)°A
PLIRS T& 9 ALEE oM a=-1, v E€ HAYUFARY ZE 54
of T PLLRS HFFL AM&stdrt B AN gE 25304tk LRT 7|¢
A Hxo FHF A Windo] E3E AdFole AA Holm UA
@A Cohort RS ALEF Aol 7 FL& Hsg Holzn ok LAY 7]
B AME ArEgs 3 958 45E Boln gtk HaEe Aste A o

ol

s

E A%atole ZA JEhdA] &9, PLLRE Aol Wizhg AeH o] uid 3
0% £L2 A%E HolT AUeS ¢ F AUtk 7EHEe] deHTRY 34 e
#E 27 W FEo ¥& PLLRE zte 471 & 2% 7183 FAE WLLRY
2 %S FA EA deFTodA WLLR°ﬂ Zo] ¥tge] Aot g1z

%3
040]3, “H-E+N” HF PLLRS 4630133‘3} 7+

o
Z
o
B
fo
ot
=l
=
-
=

“H-E+N”0] & & AAE 731 79 WLLRO] AEHdo WLLRET
Zh7) & 29948 8ol £ ¢ Ate RAE ¢ F Utk A4 A w
o] Aex WHAF) gFo FA NEHo] %E}ﬂl:— g & glAg —%ioﬂ u}2}
PLLR?] WLLROA T & HZ & 7R3 58 §53 & & Sldh



176 =42 A60Z

<¥{ 3> LRT 7|9 A3 E x4 Uiz Hs@dF 4%
Hed e H el | EER(%) FR(%) FA(%)
e 11.33 11.41 11.25
AllMixtures 718} 11.58 11.66 11.25
=3} 11.77 11.66 11.88
sy 11.06 11.11 11.00
N-Best Monophone 718} 11.22 11.31 11.13
z3} 11.52 11.41 11.63
A 10.95 11.03 10.88
Cohort 7] 8} 11.18 11.20 11.16
%3} 10.82 10.80 10.84

S4B E o] &3 LRT 7|4t

[

1512 T gt #3AF AL <X 4>9
AR} o= AE wtgo] o] ¢l N-best

2o FAAFEE o] &3] & &4
monophone RFZ o] 3] A% AFE AT AllMixture ¥R H-E o] &% LRT
718E A E HEd SAPRE o8I E e I3 AFY T FAo] v9st
Aot 2 olfr= AllMixture HED ] APoe ZE 49 dig FAEIT REZFHO
2 57t A7) dEolt. &4 A FEGE ALY E wWie EERe| AUF
22 8% AE A% ¥4E Holn A3, F MR AR EFE AHESIAS A5
= AUFeRE 13% AT e TS BAF3 o} AT PLLR7ES] 3fo]o
Y 9RT AT Bl 2318 A% EoAE AR & F U F
w47 AE7F PLLRE 78 o #tgo] Holx =3HFE Hete &3F 2 ZH 0]
AbgRA 7] WZFo 2 A5 o
<® 4> FAAHHE °| 8T LRT i AAE HExo
g daas 4%
Hred e % ¥e | EER(%) FR(%) FA(%)
e 11.06 11.11 11.00
N-Best Monophone 7138k 11.22 11.31 11.13
%3} 11.52 11.41 11.63
N-Best Monophone N 10.13 10.01 10.25
&4 Agw 738} 10.31 10.36 10.25
PARCR %3} 11.88 11.76 12.00
N-Best Monophone e 9.74 9.86 9.63
(RE 231 7138t 9.77 9.66 9.88
AL z3} 11.63 11.51 11.75
HZ2 W gF A" ue Az HEE JHA I HIEFES A &
I 4y TR AR A E FHEA #3AF dsE Foln YU B =&
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dME SVME AHE3tY FollA AFE AIE AEE FHA HsE AT

. BE NI AT E A AMEste Ao ulZAsY sVM 2Y £d A7
# SVM Edo] AHgE WE2 L IR ETstn dF AR JEE A
g ARG Aol & AU A o)d B oY A FEE VYT

9
F 9t Wgel Wasth AAE A= FBBA GE SVM 45 vlm B
FozA SVMOl A8 AT HEE anHoz AAY PYS 9 4
<E St AHE HERY JVBAE VeI Aok wEE A A
HE} LRT /)% AAE Ao 4BWA Hee ¢ 5 AL, BEshe
HE AFE YT ARBAL WS 50 AL T 5

e m&

Ak,
<E 5> A¥E Hx7Ho 4TBA
A& H= | Cyyy Cyap Cyvac Ciir Ciir Ciir
Crrz 1.000 0.673 0.841 0.836 0.835 0.840
Cypp 1.000 0.792 0.797 0.793 0.803
Cyac 1.000 0971 0971 0.957
Chp ~ 1.000 0.995 0972
C&r | 1.000 0.968
Chr 1.000
<X 6> SVMY| A48 NIE Hro wE A}PF 45 2Fa Yok
SVMell ARS8 A E JEEe] 2@ FATACd wet BF ddsdn, ¢d
AT HAZZH 7M1 5ol L 08 N1FELE 2FE YT FA¥) EE
AEE HRES AMEStE Aol 7B £& A% S Bolal X, AR A4adA
b A¥E AEES AR AS w3EFY ATl A FHL UA &
S EAFa vk AT AABAVE AL AR HEES L5 AMEIAR
FeHFe] Aol ARaArt E AR HAEES ¥

¢ BAFD Uk B He JFE 3
g A= Hud 2ge WA Y 45l F
FURAT e AUE AES 49 ZUIC Aol A HRAFIE AL 2
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<3 6> /}_]E]E Z‘}EP,] /‘\jénoﬂ tq.E SVM \?__]_.3:]_7‘42 “5‘

AFe Hx EER(%) FR(%) FA(%)
Clp+CEp+CE L 9.1 9.09 9.13
CA e+ Crac 9.00 9.04 8.96
CLr+Chrr 876 | 880 8.72
N-Best Monophone HF2 @S Al&-3F
EE LRT 714t A8% e + 8.08 8.15 8.01
HAYA VN AEE s

5. A &

B =RAMEe $E3A=S Y 7129 g2 dFEEA Agd® @Ay
AEE (e EF Po| A& e RIS ALE3 LRT 78 A% HEE
T3 wEo], 7+ ZH YUY loglikelihood F+FE o] & T HTE A Us}
I, $47He S¥nd A Ee 4 Y JHE o]E3 LRT 7N I

3~

CE =Fo AYLS B3 SAHHE o3 LRT 78 AFE

So] 714 LRT 7%t AHE Hxd B3] AdFoz2 13%
BHa F3 ot SVMES AH83 2333 AP dAe

r MorR oHe oo St od ol M B 3R O B

43 sy NS HEE ASSE ARG A AY VS HESS 5
N AHESE Aol 22 4%E RelT Yom, AAT =zt FBRBAL 2
AT HESS SUHE Rol YFAFA Bk FL 4ol Holw e
9% & AT G AHE TS P vojd, 4¥ FAZ A%
Moz §3 22U ALY HAT FEE Dol B VIR Hr2
et Y WANES FAY 5 AW, AN 43 S @ e A
£ H5E A§Y "eyol 87HUG hekA FF olHd dAWS I=Y
45 A5 A79 FHE AHE Fxol UF PH L A7, 3D B 3

A% AYE Az P AT Baseh

SRR
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