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A Feature-granularity Training Strategy for

Chinese Spoken Question Answering
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Abstract

In spoken question answering, a segment of audio is usually converted into a
textual representation through an automatic speech recognition (ASR) system, and
then input to a text-based question answering model to generate the answer.
However, based on the ASR transcriptions, which usually contain lots of
recognition errors, text-based question answering system may produce imperfect
results. In order to mitigate the performance gap, in this study, a
featured-granularity training strategy is proposed. Accordingly, we evaluate the

proposed training strategy on spoken Chinese machine reading comprehension task,
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which not only demonstrates the capability and ability of the proposed strategy, but
several valuable observations can be drawn from the experimental results.

BRgEGE - CIREME 240 - sEE W RrE0RE - Sl SRERN -

Keywords: Spoken Question Answering, Speech Recognition,
Featured-granularity, Training Strategy

1. 4&3% (Introduction)

T es iR BE R 2 — (8 5 7R56 5 P B (Natural Language Processing, NLP)<H s - A & B 211y
5% - HESERA L BRSNS TR - AR SR 7 g - (el
EAHR 2 M - EEIE AT ERE A PRI EZE - A LUK EHIERUAY
A~ IR E R A RS DU BRI R « 20 > R ERSRE B E Sk
ARV RIEHEAERE T ST 2 TEH R & B — DAV = B0 £ %0 (Question Answering,
QA) - #f5E £ % (Dialogue System)LLfz #8555 % (Search Engine)5s o [K|[H % e el S HE 1
s AT B2 fit SR B S LA A E i = VIR ST (EAE -

TMFRMELRR A REVFRARRE - BB RGNy /LM - EREG
& 4~ B SCE RS RS BRI 2 EE - BATEREGME 2% 12
I R % 5 FR fi#(Scene Understanding) » B HEEZ4E —REG @ BAKETYIHRR
(Scene Object Retrieval)E5 547 ((Scene Segmentation)ZE(E7% - B4 52 & BT AL
(Kingma & Dhariwal, 2018; Karras, Laine & Aila, 2019; Wang, Shen, Guo, Cheng & Borji,
2018)#i e Kl Easg 7y LSUN #JE£E(Construction of a Large-scale Image Dataset using
Deep Learning with Humans in the Loop) (Yu et al., 2015) - EA W FEINBEE L - T E#
&t 5¢ LI 22 (Cloze Style) Bl SU A By (Text Span) FUMISN - 5F 2 W FE 4y 40 12 t & AR
(Multiple Choices)F1fH2Z fE(Short Answer Questions)AY[HEER - SR 7E 2 o4 A ch
HIFEERERE » FE ARG TS - HEEEEEE T WA TR BB N RSO #EST
Mg RS B D A S DUE R R B R AR S T - By TR e BEZE YR 2 » 2016
RS RIRBER SR B Ja R 838 82 SQuAD (The Stanford Question Answering Dataset)
(Rajpurkar, Zhang, Lopyrev & Liang, 2016)fE# M4 » [t —#iBEEE S T E L EMEEE
W IAE BHEEERINSCE o BT LRE - BLS ISR THMIZ - R AR 48 8 U
%  tRES TR SO P — (i R B F R i - st 2 Y S 245 E Ry
ARy —{E 7 B o Bribz Ah > [H 2 R R i 3 1 B2 i (Single-turn) [ & B T 20 2 % i
(Multi-turn) ] 2 By J7 [A] 48 |2 > S0P Al T %56 =0 AY 2 Z2 45 (Conversational Question
Answering) » HoF B FTEEEZ CoQA (A Conversational Question Answering
Challenge) (Reddy, Chen & Manning, 2019)E QuAC (Question Answering in Context) (Choi
et al., 2018) BB EE - S94b » BEEEAI IR E AR TIRES SCE - RIREDL 25
TH > PRES A S BT T i — (M A B il » RACE (Large-scale ReAding
Comprehension Dataset From Examinations) (Lai, Xie, Liu, Tang & Hovy, 2017) 25 {EE =
& A&t B AR MEAVEIE S E e B P Bl s Ay T AR M ey R s £
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GBI E ASHEE - BN SCRRIR B > R EEN F o #0A dsk s Eay R
EEITTEHHEH (Tang, Cai & Zhuo, 2019; Wang, Yu, Jiang & Chang, 2018; Zhang et al.,
2019; Ran, Li, Hu & Zhou, 2019) » {H2 [I5ERE Z &8 HIWFT I DI PRET Y SHI, -

FEOEEME 248 —(EfEE B aMEm E A E R O 2 N %5 (Spoken Content)i% 45 H &)
BB R R RO R B A GS RN SCTI & U B A 415 (Shiang, Lee & Lee, 2014) »
SERRIIGE R E 2R HIEREK - 2801 - i H EREE PaRE e sCE - BmE grEE
EZHEEET YRR > EASUETEE I - PR IEER R R T N R A ar
BREME > NitEEEAaE BERE T  BEEEHEEREENOFHEE - A RES
e PAZC 2 B 77 (Subword Unit) (Szdke, 2010; Heerden, Karakos, Narasimhan, Davel &
Schwartz, 2017)5k 2 4E152H % (Domain Adaptation) (Lee, Chen, Lee, 2019)Z & =31y » {H
HRRIMEERIR « AR OERE AR AR ARNES - R S S OB E £
& 0 FR N — BN ERIA [FIHLE BT (Granularity Unit) A3/l SRR » 7 S A B8 2R
ISR BRI R R JI—ERNIRAN X FRIE L4 Siol IAROt 2
FORERE R 2 AR - WL M TR RS E =T E 1T —ER A B S
A B A DO RO & A S AR HE eSS R B S 2 R -

2. }HRE A (Related Methods)

BRI L FHI S L5 # » QACNN (Query-based Attention CNN) (Liu, Wu, Lee, 2017)
B Co-Matching (Zhang et al., 2019) B3 20 AV 4L BHfERT » QANet (Yu et al., 2018)H]
Ry SOR BRI AL B AT - QACNN 2 JE AT SO IEBY A A » phE A A & =
{E EZEHR 53+ A (AW E g (Similarity Mapping Layer) + QACNN JgEATE I o FEAH (DAL
f& o > g A S S35 i 5] o] &= (Mikolov, Chen, Corrado & Dean, 2013; Pennington, Socher &
Manning, 2014; Bengio, Ducharme, Vincent & Jauvin, 2003; Bojanowski, Grave, Joulin &
Mikilov, 2017)F&oR1% » B ERIZAH DU a1 R BRI S o Bl R 288 T o AR {DUSE S A
S5 SEE P QELP C A% 7 i B I (Location Relationship)f 23f,

i i
PQ = {Cos(Pn,Qf)}i:lJ_=1 (1)
Hhnfy X RIHRMEGT - [BJHIRZ SRR RAMEG TN ERE - 832 - &l
QACNN Jig 15 8 A P EA 119370 72 ) #4751 (Attention Mechanism)i{ir BAHRI 017 B — TR
(Pattern) 2% 4= F 4] (Word-level) E| &) 4 (Sentence-leve D AVHRF Ern KR m {EEETEIFY
SR BREATE

Tm = QACNNLayer(PQ'PCm) (2)

A1 5 1 PR e A SR AR A B T Y & Sl R TR FI RESE B ZEHYETH © QACNN Yy
RS ~ FRES BT AR UE R T3 R R — DN B2 E
(Pattern Learning)y 5 2K 237 (AL » QACNN Jgof » FIF 281 K/I\(Kernel Size)#KHL
AR RUEHIREL > S &AM S SR UG T B 2R AT - QACNN AR EE41E 1
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[ 1. QACNN AR E/E
[Fiqure 1. Hlustration of QACNN Model.]

FT QACNN 4 » Co-Matching [l Ry T S R RARY 4K SLASTRY » AT [ 401 ] 2
B o IR AL FHUCECH 2 (Match Feature) SR 42 SCE ~ I BLUBETR I P 4R - UCFCHr
BUEE AW A 0 53R LABLBAERIR » i H & #8 & B FrE BRIV E B SR BA K E
A7 A TIRENERETE K - WXG)FIR -

Choices G,

— 1
]
Question Q > Match H
| FQ | Feature
Word 7y H X
Passage P, » Embedding Rnm [
Layer L i F
i B.C,, —> FMatch
Choices C;, Editie .
R - - - - - e
Hierarchical Aggregation Layer
M TN o
’_ ]
Prediction , .
Answer |« T hly = HBIRNN RSm {[#— BiRNN |+ ;
N ==

/B 2. Co-Match}ng ﬁ;@/ﬁgﬁ
[Fiqure 2. Hlustration of Co-Matching Model.]
7B UL RS B BUH B (Correlation) & s Mat ch AP 538 % 22 ABA B RHE R (% > 205X(4)
Ffi7i o Co-Matching & S E& FFFY 4] B, ~ fEEQBLEEIHC,, » AR A Ry FHE DA AL 1R G AL
FOREEH » a0=0S)FTR - A B FnEL moy il Ry 8 5 S8 5 DL S 26 (8880 -
A = Attention(4, B) 3)

Match4B = ReLU (W ﬁ:g g] +b ) 4)
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R nm

[ Matchfn? ]
MatchPntm

PR A1 (A TR HAE A (Recurrent Neural Network, RNN)AR SRR 7 4RRF EiRyum 2K
AR R,

h3m = MaxPooling(BiRNN (R,m)) (6)
W SCAR B AT B A SR Bham ER FERE AR - SRR E Ryl
Hy, = [hims h3ms o5 Rivm] (7

FF 4 e P 43X 5 £ (Hierarchical Aggregation) $f 1 &5 {E 5] & 1Y 45 1 B2 & B SUAE 8%
(Document-leve){VEF iRy, » i FH I RHECR TR A 0] RE R & 251 BE0E -
ht, = MaxPooling(BiRNN (H3)) (8)

Answer

Encoder Block

Embedding Layer e -
Highway —
Network Layer Normalization

Meodel Encoder Layer
o)
Character-level Self-Attention
CNN .

Context-Query

Layer Normalization

Attention Layer

"

Embedding

Word

]

Convolution Layer

A
Embeddi
Layer N
| |
| context | | auestion |

[E 3. QANet BEURE /&
[Fiqure 3. Hlustration of QANet Model.]

HEELY QACNN £ Co-Matching » QANET & THHISC A B AR B 1A » [hiE I A & 7
{EFEEE S ¢ i AJE(Embedding Layer) ~ iz A 455 & (Embedding Encoder Layer) ~ B A
#h),% = J1J&(Context-query Attention Layer) ~ fEEI45HE & (Model Encoder Layer)EiH! &
(Output Layer) = H Aif K 2 85 1% 25 el 58 5 g 5 U 3 22 By DUJE & J7 1% ] (Attention
Mechanism) EL{EIRFHAS4ERE £y T Z40HE - {H QANET EERSn s et B s EIER a4
BE % 1) G 11 1 &L 48 & (Convolutional Neural Networks, CNN)FIE £7% & /7 4% il
(Self-attention Mechanism) (Vaswani et al., 2017)Z& 4% » H> QANET i A PR ER (g
g - RIEL T AT DABR A A TRAYEINISR T2 (1531 R 28 [ Bl HE 5w (Reasoning) 2R & BT R
SHAREHT » QANET £RFGIE A AR B AN R4S - T B HOEE TSI DI
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B o BEE B R G 2 RAIAVRA G > A I R EAVIR AR (% o AT DA Y B
WA SRS R 3-13 % - HEsm 2SR 4-9 £ - QANET Fi{f HIV4RSEs &l 2 A —
TERIRS SRR > WE 3 Frr 0 EHE - EEEENBEETEN s 2R
& F#i{L(Layer Normalization) (Ba, Kiros & Hinton, 2016)Ei5§=44% (Residual Network)
(He, Zhang, Ren & Sun, 2016)2KF& & 5| 1L © FRILZ AN » QANET L5257 E « RRE L
RIS ES 2 AV fEE - DUESIEINZALZ R -

#THH BERT(Bidirectional Encoder Representation from Transformers) (Devling, Chang,
Lee & Toutanova, 2018)AY[tH DL K %48 XLNet (Yang et al., 2019)¥%}/> BERT Ay » 3%
BIEERES TR AI T G245t - BERT 1518 2% [ [m) Sl 45 1 22 2le 31| 4 o {18 f s
ERITERER - ol Ryl =05 = 40 (Masked Language Model) BLKz T~ — &) FEIMI (Next
Sentence Prediction) » BRI Ry S R M R EERE L > 16 Bt — SR E TR FE R
Sy i8EE (Fine-tune) % » BT 15 &0 H 2AGE S R EAER RIS HEE IRV (Zhang
et al., 2019; Ran et al., 2019) - XLNet A2 XA BERT AyGLEL#EFTHOE » 2 —F 2L E
(B EFHYE)I1 48 7775 (Generalized Autoregressive Pretraining Method) » $1%f BERT ¥ #E#(1r
B A TR B A TT 280 - FEDLZFRH BERT 48RS -

3. ENSERNLE 2 3|8 RE% (A Feature-granularity Training Strategy)

3.1 SEEEYHREOZEMZE LY (ASR and Spoken Question Answering)
H BRSO A A BRI ~ SRS 12 SR B 5a] 52 A 17 AE A B L o T S A
PR BEGESPRRERNEE BRSNS R e SRR A SR
FEEARNESE T A M o 15 SR SR R A S R A SR Y R B A
BTN AN SRR > ML —EF RO EME RS E R AE - aE
4 TR e £ DAFAE (Word) f BRI A5 AT T - 188 TE PR S0 28 2 38 A 52 4 R UCHE (Mismatch) 155 -
EEFFENE - RBEEYARIRCEN L@ E e AR Ak - Rt
B PR S o (REEF FHRE = B SR i LS R B S iy R EEEE T+
of o PR TR o B TR 2 R (IE A B A R S R (Unigram) AR AR St i 1 BR ) o
PR AR R 1945 5 DLF £ (Character) £ 87 > HISEIEEL S 25 & UCHC 2 © 8§ 5 S (E 705 0 Tl
Ao BRI T8 A [FISERESE 2R UCECAYIA o I H BHEEM - BT
SRR AT RN - iR o BE YRGS R EF TR RE DS RNEE > EEK
{73 — 20 Ml 4T S DA B (Syllable) 237 > K2 o] DA ER S 2 UCFC Ay i | st 2sn
HUARES F o DG RS BT AYFRoRES o 2 O] DARARE R IR EERNEN > T EE
Hi R BEAIAFRES > SEE RN (BB S YERGE EE > AL BEAED
BRI E R A (B2 R RS PR R E TR A R T E
i & Fe M R 0 45 R A Y I SR IR OREE o i RGE R gy > 2R
SEEENY > AT T DATE R — L RE T WA AT IS B S SR RE o A EEN L - AR SR
HH e [ B (o FH R (R R AR P (B ~ B RT3 SR SRHE - DU TS B BhiE & P
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SEERPITIE ARATRRE kIS - SRIFUA ] B A 2 B B MEAYSCR -

Word N O ERE T RS k.
Passage Character : ...... g IR BE — O s g A
Syllable : ...... —EE YUB PL —9F A TN KA BF

Word  © [ Sl £AGET £ Etlrdn O Ryfa 2
Question | Character * [ F% $i] [ &5 1l 67 69 8 1lg & OB R fo] 2

Syllable : ...... — PA R HE UG h—s AN T E 7
Word L EE WA Word : SRS ShifA
i\::suiver Character : J5§ [ff] A KP as::gz Character ® [ #i #1
o€ | syllable T KA HFH | OV Syllable TN KA HF

B 4. HE)aEE s X PR = 2 R IE
[Figure 4. Schematic diagram of automatic speech recognition text and
feature differences.]

3.2 EREBHLE 2 JI4#5EHE (A Data Granularity Training Strategy)

By T E HERE S AR LR B AR R i 8 Attt —ER Al s &k
R [EHL FE B R FI| SR SRS o SEEAREMY - FRATRAF B BisE S B A Rl H HYSOAT
M0 A R SRR RE - AR G R AL Ty = (wy, wy, -+, wyd ~ AR R BLAL
Te = {cy, ¢, e MILLE B B BT = {1, 85,++, 51} > HBN ~ MEBALG RICESTRT iR
NG~ FATELE EIIFRAE » WHEEN = M =L @& S5 Frn o fEEEEr AL
R SURTAVE & ST ~ T CBUSEIET © » [ L3P o] DU — 2P 9 S R DA
TR B HIFoR BT, - TEBITS © [EIRERY > BIREBLSEE T LA BIFR B TS ~ TO »
TEEATS ~ TE ~ TE o B » AHRSTHE B 3 SR SRS S i 7 1o R B FEE B9 e A T R
—{E BB S B R BN 4 JE 6 P e

Tw = {wWy, Wy, -, Wy}
R B 1 SR b A TR /) a0 AR .

Te = {c1, €2+, cm}
W RCCEAEE 2 B HE RSy .

(@

Transcription
ASR Data

Ts = {51,52,,5.}

PAN' Y LB 93 T U F Yy—+ ..

5. B E

[Fiqure 5. Hlustration of Data Granularity.]
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T\f’-T$: Tlf’
o SITE AR QA
e Model Model
T={rrreTe iti
{ } Initial Model
Leanig
g - Loop
Transcrioti 81876
ranscription Learning 5
ASRData |  © “uyg-------= .
(e mm————— Model Training End

B 6. SLiaPrFir e FE (W-C-S) ZallRaRHE 1 /5 o] & R AU B 6]
[Figure 6. Schematic Diagram of the Training Strategy of the Pre-character and
Post-character Syllable (W-C-S) in the Multiple Choice Question Answering
Model.]

SOTHENE - LAE 6 B0 - BIA S R S LB R 45 - BULRRAE
SEHSPTANISER (BESCH - BIESUETE) SR R (TS, TS, T5) - DIFRF A
LTS, T TEVRIA B G B LTS, T TE YRS - B - (S B 1 D1
BERER T, T3 TS TR - FLITR BB AR (BITL, TS TEY) e
ETHEE TG R RS - WO RBONRTE (BT TLTE) &
TR B (TR - W IR » T PR RIS T R 2 (B W-C-S ) AR -
IEIBHA A — G P SR 28 - EEIENRL S I - WVEERTR - (ERI SR
RERTEDRIS BRSSO TR % FHA T — AR (TR - T
RSB SR D SR ERRTOR A RIS — 20 - A T —SE R0 - [ - AR
—AIkSRNERS © 3] - FRFELE E I RARAE R AR DUFIR B S
T -

UEE AL » AR HR S S R SRS SR M i
R R A SR R IR BT
TR AR - AR R B 136
SRR TR - SRS B A B L

EREEYy (RE2AF) 1y
R DLERIEEEEEE
MEAYSSR -

RERLEHIRTE - Gl

=
=
E{=]
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4. BEgsr EHEEE (Experimental Settings and Results)
4.1 EEs%E (Experimental Settings)

4.1.1 z:HEEEF% (Word Embeddings Training)

AEm ST B B A B ERIS - 5 S0 i () Rl sk R ek AR = 5 ~ 5
FrELEE - 0 H S R B 55 (PTT) AR, T 02 37 B AL (CNADSTAAE B3I SR3ER) » 4
FER/INES By 300 4 AGHFRESE/ A 5 IVGEIZ R o TRl S Bl r a0 - B AR
(Fasttext)[a] EREAU A AETTHIGE > ARSI EA B HEVAES o] DUE 8856 = 265
WA RS FRF R ERE - B EIHAERA 2SR (GloVe) AT THI4E -

4.1.2 HEREST PR AL (Automatic Speech Recognition System)

TEEFRE SRR RS L > A5 Kaldi (Povey et al., 2011) T B A, » BEFAIZE AL
28 48R A TDNN-F (Povey et al., 2018) £.4% » % Lattice-free MMI (Povey et al., 2016)#[1
sMBR (Vesely, Ghoshal, Burget & Povey, 2013)R¢ i s AEFTIE AL SR - HeMHVEEEL AL
SREERHEEL A NER-Trs-Voll~3 B MATBN (Wang, Chen, Kuo & Cheng, 2005) - sE= 54
By = iR S 58 (Trigram Language Model)ilfi DL Kneser-Ney /51 b i A fidt A 0 ot #05
HIRTRE o fef% b B BInE S Wk S 0 77785 255 (Character Error Rate) £y 7.79% -

4.1.3 COEEEEERZEEA (Spoken Multiple Choices Question Answering
Model)

AR 2018 FERHG ASE&-B1 Al %f5E(Formosa Grand Challenge - Talk to AIY)AELEE
BRPRETER - ZILEEEE NP X OEEEENNES S > HhEEEETgas
SCEE  [RE BRI 2 EAE o [0 AU E B T (R 2R o BHR LELERE R AT S 4H
BIFEEZ BRI RECCE ES  WMEAHE S 8 GLEERIRETE R
SRR - F R WENEE 2 St EHOE 1 Frr-SRESE N BRI E -
HEEER > R - S5 — TR E R A X E NEHEHR - 55 T EAEAENEE DT
EPEEERE SO T o BN E S EAVE R 0 HOCE - M B ERIE N o3 Rl Ry 22,538 -
2,230 B 5,904 {#iiE (Frame) ; £ [FHfESC A (Manual Transcriptions)_F » &4H8E H 14955 5l By
2353~ 16.7 B 4.1 (=TT « ShEERER A IEMER MRS FEEE £ QACNN H » [EEfE K
INELTE ST A Fy 32 ~ 64 B 128 - SRREHIRZ A/ ML ER[1,2,3] ~ [1,3,5] ~ [1,3,7]84[1,4,7]5K
HITER - £ Co-matching [ - &g A/NAIELERy 64 B1 128 o DL RSB F 53
(Dropout Ratio) &5 & 0.2 » &% Adam {B{E25(Kingma & Ba, 2014) H 25X £ 0.001 ~
LR (Batch) K/ N7 il Ry 32 B 4 > ZEEAZRE ST il Ry 13 B 80 « ASCE ~ R RE B AR 5EIH

! CNA: http://www.cna.com.tw/
2 Formosa Grand Challenge - Talk to Al: https://fgc.stpi.narl.org.tw/activity/techai2018
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M FE R & 57 Al £ 600 ~ 40 B 40 (AT - BE#E DL python 3.7.2 B PyTorch 0.4.1(Paszke
etal, 2017)EH-EH -

7 1. 2018 FIRAE L BHEE
[Table 1. 2018 Formosa Grand Challenge — Talk to Al Dataset.]

l|4fEE Training Set 2L Development Set JHEEE Test Set

7,050 1,000 1,500 1,000

2. GETBRIRIIFEIE
[Table 2. Delta Reading Comprehension Dataset.]

l|%fEE Training Set HIEVEE Test Set
A R REEL XA LA
5,014 26,936 1,000 3,524

4.1.4 SCAREFHIEIZHERT (Answer-span Prediction Question Answering Model)

b T EEERRE I RIS R 5000 » RemSUNVETT USRI IR B BB g - DUE—0
Epsg A Em et 2 AR FE RS 2%t - B A ERH - M G B R
fEE 5 £ (Delta Reading Comprehension Dataset, DRCD) (Shao, Liu, Lai, Tseng & Tsai,
2018) AT HR S AR B B 7 By > HFI SR SR B 2 st & A AIER 2 P - Hir
TS8R B # 2 H— B B R AT A R » HEZE R SRR —/ NS R R B - TRFIER
1 F1 81 EM 73 80(F RaAliFa AR o £ QANet 1 - [&jekfed K/ Nas i By 96 » 3l B ALK/ N
HEFI SRR ol By 10 B2 20 - HoaR B 20 I Em o 2 3119007 A TR Y - I SCE - [
REHY = PRI 53 1l By 800 i 50 {[E -

4.1.5 FSRFFIEI IS Z48 (Training Strategy for Question Answering)

A& SCE T SERISHE T E BT - B 240 (Baseline System)i LA T3l SRACHE - WEH)
CEREL S(EENAREH » s alFIm AGE & - T 0 RECE 1 E 4GNSR - bk
THEBERGHVEESS - BpsS AR SRR Y U7 A AT SRS U7X 0 Rl Ry W-C
W-S ~ C-S 81 W-C-S FIISRAFEARZI » o pl CFRHETTIISRE - SR IE A5 2 AYaIISRIIE
[FoRkéa THAMEITERE 5 (B2 C-S AR AR RIS T > S idIlsnN i &E
GBS T EEI R ERHETEY o HT—RZNE - RamSCREMEISRERR - BEFAREN
BB R E R 23R SR DU SRR - WA BN AR ERY
B R E R AGGHERE o R EERETENNY > v DUE 28 R (S S8R i s [a) = 2K A
AR AN E BRAS R 2R ERET -
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4.2 FEGEE (Experimental Results)

4.2.1 OzEEZBENEESGERE (Experimental Results of Spoken MCQA)

BEEERRGER T - JISEE23 QACNN LUK Co-Matching {£ /i X LIS B FERY & (£ 75
ZEER - TR E ARV R - BRGERNFE 3 R 4 AR o RIS
B ~ FRFLU AR SR o HAEE B E > S AR A LR AR [R5 [ 82
HELTTEON - FMEEE DU HY 5 A TR 230 140 C s3I aR B U AL by B
HRE AR ERETEY - AR ES A EY 2 BEE D2 A RETEERI R RE 2=
5 BRI R PIR TR T AR IR B RS IR o o] ISR AL A i A e Bass
ELAIEEE 1 | HZ2H S > C > WHGIRIL - JFIEE A2 EH B EhaE 2 Pk E L1
Rife: > BHEAFEREGAEENFNVENL | EEBTREAGNGRIEL > M AEE
AEHRIE B R 5 [ E G AR E R E E AT A B REE A T H -
Bl ST M ER > RERER G nER T HEE TREAERHER QACNN
AeEE  AREABEEN R ENERE L > TR E B 5 2 R L AR T2
H o WA S EE S 2 AR ARG R EGET 2 A By © SOERER
Co-Matching 2 ¥ AKX FHEITERIGES12 - FHUS ICRCR B0 TR R ZiiE - EE 5
o EBRRE SR BUNEUEE 2 thAn SRR o AR | B e ARE R HERME - FrLlE
RAE RS TRIUEER - AETIER - EERERSCRNVERGER L -

T o e PR R S R AR - TR R R TR IR R AR (B B PR AR Ry (o P - 1
HHIAE L 56 A2 LR AR -
& 3. BEEPF X 1755 BEN o 5 (FBERER . HBE 5 B e

[Table 3. Experimental Results of the Baseline System in Chinese Spoken Question
Answering Task with ASR Transcription.]

Validation Test 1 Test 2
W C S W C S W C S
QACNN 56.67 63.59 6478 68.68 70.73 74.02 39.07 3945 39.53

Co-Matching 54.00 64.02 6505 5856 7232 7486 38.14 39.62 39.20
KA. FEEPF X755 EE o] 5 (F BB RER R IEEX BB R

[Table 4. Experimental Results of the Baseline System in Chinese Spoken Question
Answering Task with Manual Transcription.]

Validation Test 1 Test 2
W C S W C S W C S
QACNN 64.76 7042 70.54 80.14 82.58 8226 41.67 4225 4253

Co-Matching 59.88 73.26 7290 6256 71.83 7322 39.17 4201 40.64
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BN B 2 AR SR L 2 F SRS 1 & AR » WRS B TFr « A
AR 3 Bk 4 IFRRE > W 2 W-C-S 245 &1 A B 03/ SRS I - Frfsi Ry Ea] [ 217
7 s TR A H QACNN[W/C/S] > FIlZ QACNN 775 I RIS T » Feff s FH[W/C/S1HY [
IR R A 2 0F Ryl ARE - HERITERIAERERS - HoE RIS BRI SRR
Bf - AR A ER 5 SR SR AV EEE RIE B I SRS A I FH 28 [a &K
HELTHIGR > WiEEEHETEL A AKER  BREE NS AN E - RATEEIRE
FH S fE S SR SRS > AHEC BB — [ &4 W ~ C L S 1R - & FI 28 1= & #1731
SR > A BN EAELT ORI AURCR - bR HEAGE 1 B 2 o s RilEEE|
1.28%~2.07% ~ 0.52%~2.35%82 0.38%~1.84% 7 SRS - FultHy B ER&S SR » A]LIES TR
QACNN #1 Co-Matching Wi{EfHA > AR ERREER A L > WIHERBEIAR T E
Lo whEE HEIAR A R [ BRI E R > A DL R L i R 2 E B TEHE R A
WEEA —E ZRUBE © (eI —E A KB » o] DI KE i EdE - R EEERA
g SRS T - SR F A EETI ALR > @ FHS R TSR KM AERRN
R HEEE S PRRIERRIVSCOAR | BEHIETY QACNN B2 Co-Matching R34 » 2 ELEAHF]
TR « R ZAETEMESCAR | AR F R A EREE R ER - FEEIRE &I
GHIR
5. FEBR P OB R A (T R FBaE S Bkt R

[Table 5. Experimental Results of the Baseline System in Chinese Spoken Question
Answering Validation Task with ASR Transcription.]

Validation
w C S W-C W-S C-S W-C-S
QACNN [W] 56.67 55.97 56.38 56.69 56.97 56.47 56.72
QACNN [C] 62.56 63.59 63.49 63.45 63.78 63.61 63.94
QACNN [S] 64.19 64.98 64.78 65.99 65.91 66.07 66.26

Co-Matching [W] 54.00 44.95 39.66 55.31 55.16 44.00 55.48
Co-Matching [C] 59.84 64.02 57.66 64.19 61.80 64.72 65.11
Co-Matching [S] 59.51 61.43 65.05 61.37 66.23 66.60 66.44
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7 6. BRBP P X7 EE T (EBHE | Z B St R
[Table 6. Experimental Results of the Baseline System in Chinese Spoken Question
Answering Test 1 Task with ASR Transcription.]

Test 1
W C S W-C W-S C-S W-C-S
QACNN [W] 68.68 68.28 67.57 69.33 68.57 68.16 69.07
QACNN [C] 68.58 70.73 71.16 71.22 71.30 71.39 71.30
QACNN [S] 72.19 73.36 74.02 74.05 74.33 74.09 74.54

Co-Matching [W] 58.56 49.97 42.97 62.02 60.48 50.15 62.38
Co-Matching [C] 63.35 72.32 61.24 73.38 65.31 73.36 73.21
Co-Matching [S] 66.43 68.65 74.86 66.92 74.88 75.26 74.98

F 1. BRI EE 2 (LB HIE 2 Z B S R
[Table 7. Experimental Results of the Baseline System in Chinese Spoken Question
Answering Test 2 Task with ASR Transcription.]

Test 2
W C S W-C W-S C-S W-C-S
QACNN [W] 39.07 40.19 39.35 40.24 40.31 39.35 39.65
QACNN [C] 38.97 39.45 39.10 39.59 40.16 39.43 40.01
QACNN [S] 38.09 39.18 39.53 40.08 39.08 39.48 39.58

Co-Matching [W] 38.14 36.46 32.52 38.79 38.18 36.59 39.09
Co-Matching [C] 38.43 39.62 35.50 40.64 38.07 39.89 40.97
Co-Matching [S] 36.37 36.68 39.20 36.94 38.71 39.73 39.76

4.2.2 IR EERGSE (Experimental Results of Answer-span Question
Answering)

HAFIE3R QANet {£ DRCD ERMEZ R » WAL & % (FI SR SRS B A [ [ B A Z Fl
Bl EM FHG4ER - FERETIRAIR 8 B3R 9 fion - [ERgt > W~ C ~ S AR ER 3 - BIAST
AR BRI ELRE 204 > W HERFARICE BRI ER TR AU o w1 DS
REEBRERR o AR EREEANER - g ARENATIMEZEE - B
W-C 8 W-S | A T RERYEDN © 75 W-C R3S > 2R & RIEHHIENR
FE W-S sl SRR _E > FLSRE B FLA I SRR MR 2 51 - Alle] e A5 2 >
—EZRAE © It » QANet fEASm AR HAVAIISRIE T - & ZHE RER W-C
31| R SR AN 0 - PR FH T R AR Rl A TS Bl ey < WUR - (ERE B Y2 DRCD
AVERIER DUERESCAAGE T E 5 - BN G & B Ehst 2 sl n R > PSR SCHE
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BRNEMINE b o B T R A SRS LR E BB TS RSO T+ thAT U
PR B — AL 3% -

7 8. QANet X DRCD HEFBHIFHEZ F1 EE#iaR
[Table 8. F1 Experimental Results of the QANet Model in DRCD Test Task.]

DRCD

w C S W-C W-S CS  W-C-S

QANet [W] 7804 2431 1276  79.02 7527  30.11  76.37
QANet [C] 5799 8161 1063 8340 6533 8077  82.23
QANet [S] 1156 2281 7652 2558  69.20 7478  74.00

7 9. QANet X DRCD BB HFHEZ EM EEiZR
[Table 9. EM Experimental Results of the QANet Model in DRCD Test Task.]

DRCD

w C S W-C W-S CS  W-C-S

QANet [W] 6421  10.12 2.31 64.89 6060  13.16  60.13
QANet [C] 3579 69.83 189 7440 4336 6897  70.30
QANet [S] 1.06 3.82 59.18 5.80 4880  57.79  55.43

5. 453 (Conclusions)

ARG SCHE H — TR B AV SRR - BB LIRS RS BB R R
FrES T RE S - ESEREE - AREIMERATSHRT - A AR FE R
TR AN 2 VAR R - RPIFTIR 20775 - HEBIR AR A4 - LB EEENE
Badi s > 57 74E QACNN Eid Co-Matching - » 155 2% 2 4%HY#ES © £ QANet it o 38
BESURETERAER - F1 8L EM 73 5IISE] 1.79%81 4.57%H L « ARAE 2 i 56 m
BT R0t » ZIuEIT A AR TR R T BUR R L SRR e R S B S B2
Basepisy - 0 HRF&r B2 BERT B2 XINET SR GE S AV IHAC GRS S TGS &
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