FIT2022 (%5 21 EERBFRM I+ —35 L)

CE-006

NEAT A BT 5 DBAREZ 70 B D 72 8 D Z bl 77 Fa 1%
A Multi-step Classification Method Considering Minority Tags in The Dialogue Act
Classification

=i ZBEY

= I/, \
i BaEY

Takaaki Miyagi Satoshi Endo

1 EC®IC

A, REEICBNTNEES AT L2EATE
PN > TWB. ZOMEES R T 1% X R 715
BINGES R T AW, B2 HNEERT 2 720 DX EE
SRAFATH D, —CL—HF MR T 2751 OEES
AT LR IEX A ZRRABINEG S AT L R, 0fEES A
T ARSI FER L —AR—ZAFERHV ST
7z. Vinyals & [1] 1%, BffiZzE 7L & KRR 2567 —
KRy N CHEREFEEPERERREIC L. FEX RS
FEMEEG S A7 2, BHAFEETI -V ERLELE
Z0HZHNE LTED, Malis A7 AITRPERVE
BREENTH 3 [2]. BEBRNGES AT 20FEFIE, *f
EENA R LY RICE 2K T 2R ES D 5. X5
WA DHERRIGE XKD 720 DIFHR [3][4] & L THEE
TEPAVLNS. WEATAIIFEEDOHITED THA
X IEX), E) 2RUTED, Z20EES T EXIEE
TR 7R [13]. M TASDHEIE, FEERIE N
L CONE I TAE DT 2METH 5. IEEDXNEEITA
FHEERTV, ZOXMNEATER 7% IEXERIISHT 5
e [3] H 3. %72, Cervone 5 [9] % Kumar 5 [10]
DL T, IBEERIRHICNEE T2 % AV 2 HO R
ZRLTBY, WEOXNFITAX 72T 52T,
BEXAEBORER TR TE 2. 207D, AT
B O T A EME LS.

WESE, B4 H [8] /R L 72 I0E OXEET AR TIX
ol FETHl > TLE o7 AL THHALTY
% Switchboard Dialog Act Corpus[5](LA T, SWDA) 7 —
&+ v hTIX, (Statement] %% [Understading] &
THEED 7 E% HDTEY, 7HEERDIZLAEYDZ
D2DERo>TLE ok AHKETIEZ OREL RS
572012, ZEREDEH Y a X VEEREED 2 DOFIE
PIRET 5. ZEBOETIE, 2EIREZ 7 Z20Mtio &
7 h PRI D IR UAGET 25T, DBURE 7013558
TEZ2HEPHMNT . axX MNEEREEE, YR 7
DEFEEREL TIHET, PREIRR 72 Z280R& 712
MOET2EERESE L RS 5. 2 DOFEEIOH
T 5720, HEABAMOEADHEE, 7— Xt v Mo iER
EEHELZ. ZhoER@EURD DR EITZ 5 DH
MRAES .

2 BEERAd
21 ZERESE

ZERE B, BB D 53 MR T E BRI U TRy

7 AGEETOIFIETH L. RIFFETIE, 2HRIRE 7

1) BiBROR 5 R B B L5 WF 25 B L% S SO BE 1%
# 7 v 25 4, Graduate School of Engineering and
Science, University of the Ryukyus

2) WERKRZLZEH T¥RMERE®Ra — X,
Computer Science and Intelligent Systems, University
of the Ryukyus

Input

l

Model

l

Feature Value

Z¥RS T YRS 112

L

DETRS 71 HEIRS 72
AR TIT S TEREDBOHE

Y IN—V YT LR T DMESEE BRI DR L
TV, ZHEIRZ 7 ORBEL BB L 2EEZITZ 5 L51C
T3, ZLT, REBETIEAPRIRE 2723008 ETWV,
PRORRZ Z7ORMEZITETE 2H2HET. K1 TE,
AT TIT S LEBEDFHOHE RS, HET X %%
BiR& 7 DBIREZ 77 1/2 £ 55, 1 BEEIZZHIRE
T DBIRR 7 1/2 OB EITVY, 2 BFEE I
IREZ 1, VEURE 7 2 O _fERRE#RITS.

22 IR +EEBFEEH

— R 2 o FERRE TR I & 2R M 2 TR%
o TWEN, HETIE PREZRA 98, Rite
TR Ry ooBEREDFEEL, BREE RS
WKRAZWGEDRH 2. [FAREERMBEE LS
B, ARG ERBELTR-TLESRALHS. ZD
728, REMZRMEESE LGS, BRAERENS
ZETHEAFELZEZ LTS, Z0k5u55HIcax
FEBREENHOLNTWS, I X MEBRIZEE T,
B2 5 ADENHERED X FRERTVEEEELT,
BRENNEILBZEICTIFETHZ. 209D,
a2 MEEINIF o722 5 RACEAOFEE RN Z 5 HH
TE3. XoT, FElRT—&—t vy s OREIIHIG
T37-DDREFEO—D L LTIRV, ZEMSEL T
BLUEPOHEMT 5.

B 1

3 EATHR
31 INEDHETANE

BB DX EEAT B I, AT I FEE Tt L
TOREXONGEITAX2 72 TNT 2METDH 5.
KIS [14] 1T HFERY| %2 LI 3 % Recurrent Neural
Network(LAF, RNN) & FEFERYIZ NS 2 RNN ZifH
AEDEFEEE RNN W TRV, HP S [11] 13
FEE R RNN 12X LT EETT AR5, NEG1TARY %
ERTHIEEREL, BiROXEEITAOBBREE Y
XEREER L. T’A W, AP SN L THERY
FEERFN D EFTIC B S iEEMAE %2 F W7z Combination

Copyright © 2022 by

Information Processing Society of Japan All rights reserved.

The Institute of Electronics, Information and Communication Engineers and



FIT2022 (%5 21 EERBFRM I+ —35 L)

Self
Attention

i N N
Self Attention
Positional Encoding N =
MEEfTRL
[ ! ]
YN YYS)
A N N Y|
SRR

2 Cmb Attention €7 /L DHE

Attention(B{ T, Cmb Attention) EF L 2R L 7= [8].
Cmb Attention E7 V%2 21T/RT. HOEEMEWZH
WRHT, BEELHGERTPHAERTOBREEZER L
T2 FEEATREIC L, RS DET A L D FEED M EL 7.
LoL, AT —2ty bORODENFE-oTLE
W, BTDRTENT Y AR GETEROEENFAE
L7z, 20720, ®WHhDH 2 X7 L TEAZMIM
R, ZORTORBEEZERADETESZ L5127 5
HCMERRER 3.
4 IREFE

PEIRE 7 ORBRB LS L, EMITZEL51C
T30, ZERESEE ax FERBAEEREITS. MUF
D7y arTE, AFECTREL-ZRE L aX
E B R RT.
4.1 ZERPEDE

(B8R
571 )

f

Others 41 . (R

Cl 1 » Cl lion 2 4T )

]‘ lOlheré? 72 -
Model I@gﬁ“ Classification N-1 —)« f ggldﬁ‘ |
22l X 4

(R
\#72)

lorhewm-1

Classification N

(aR |
\#7)

3 FHARDZEREDEFE

AFFZTOLEFETFFEROMEER 3 1TRF. K 3
T, 7758813 N M, Other & 2% N-1 1, 28R % 2%
N-1 8, PEIRZ 73 TEH 3. Z LT, Other X711
ZHIRE 726 N-1 2 TOVEKIRE 72T D%
DTHYH, Other X7 2 I ZZHIRKX 7 3 5 N-1 £ 2T
DVEIRR 7% £ i=H D, Other X2 N-1 ZE£TD
PEIRR 7% Db DL, FHEOEETIE, £
BIRR 705 > T % F TLIEFEINIIEEIE D —E 748
2ITW, DEBIRE 7 DADGESEEEITS. 3T
X, S 1 25 N-1 TR THESHE, 2588 N T2
DEEITS. RIS, F—X -ty b e B OREERT.

411 ZEREAOT—2tv MMER
*®1 EBEOT—2tv ~DEIE
2 7% (HIE) EEEEE RN
Statement(51.1%)/Other1 1 B HE 51.1%/48.9%
Understanding(26.4%)/Other2 2 BB E 54.1%/45.9%
Uninterpretable(12.4%)/Other3 3 BB E 55.1%/44.9%
Question(6.2%)/Agreement(2.7%)/Apology(0.5%) 4 BXF&H  61.6%/27.1%/4.8%

Greeting(0.3%)/Other(0.2%)/Directive(0.2%) 4 BBEHE 3.0%/1.9%/1.6%

AMETHEMA L7 —&ty b SWDA 1, 2 EDOEM
LEANFIZEZRHILTWVWAS. 7, ARIINFTEITS
RIBIE 2 W 7o TO B0, Fg OIFFETIE 9 i E
r 7. 3 DRERITID, T—Xty FEHZIC
BIEL, X JRILONT Y R LZ. £113F, KB
DT — Xty hDR I ZDEE, BisED X 7
ToEEERT. SEIRE 732k E 2 5 28 TEH -
EIDZWEZ T ERL, PEURX 7ZFN0LIT T
5. ZLTC 1 BEE»S 3ERBEETZEIRX 7 20D
fix7e L, 4 BEEHTREAPBIRE 70ADT =2ty
MEERL L 7z
41.2 DiE:HR

Cmb
Attention

(o Functon|

[oss Furcto]
M4 HEROHE

(o Functon|

ETx 27 7 A%FA—TH>S Flat BHETIE, &TOY
FREDETH I THD. ZD=D, Flat 3ETIX
LSRR B ERTER V. AETIE, B
DEEITZB7DDOHERERET 2. BENcyEE
1757012, HMulgoRFIFER T TAEIIZTETHEL
B2 E X 51572, Dehong Gao & [6] BER L7z
FEZ AW K4 TR, 32002 ER-DHEBED
B2 %/R3. Cmb Attention 25H 7 U 72K E R # %
EXP48 D Neural Network(BU T, NN) i A L, ExB4ED
RHIBREEET 2. 2L T, REOEE L oE-EO
FIE % RS X2, KD NN ICAS L, BB DR
EEBLUMBEREEE . SERETHI LR
W HIEHAEE KD, BBEEICINE L Z OE % K8
KAEr 3 5.

42 IR+ERBFEH

RIFECHEALTWE T — Xty NIRRT —&
Ty DD, ETNVORFETIRIFE ALDBZEIRE
WCHoTLED. ZIT, X7 Lo THEEEZET X
2, THILICS WX 7R OEAEKEL T3, #H
L 7182 BE%0UZ CrossEntropyLoss TH D, %X 7% L
TOHEAZHEL]. K1 &, 77 RDEAREDIE
REBOR 2., ZH2ED, EXTH L TEAR
ERTWELEZEH X8 5.

Copyright © 2022 by

Information Processing Society of Japan All rights reserved.

The Institute of Electronics, Information and Communication Engineers and



FIT2022 (%5 21 EERBFRM I+ —35 L)

exp(x)[class]

> epGl))

loss(x, class) = —w|class] log(

F72, 80 7 ADEATIX

o a2 MEERIRE V1 log( 2B & & 78D
ZRIRR 7 DESE R b e, DEURE 7D
MOoEHazx Y E LT, 2EBES R T
Horz, LrL, ZOFETIEa R MEDE KT
), MEBEEE -V 3T WEIZ Uz,
« O R MEERYE v2: 1.0, 1.0, 2.0, 2.0, 3.0, 3.0, 4.0,
4.0,4.0
lStatement] X 2'¢ [Understading] X 27 D85k
EFER X B3, o & 7 E2ZVIEIC—ERMFET
a2 MEEKZL U7z, MEEEFE T, Recall ° F {H
K ERRSN-aX MEERLE 5BROERD
WEPR SN D DHERAE UMRAES 5.

5 3B

REBRTE, BEE TN EFE I ZORBEFMZ
1795, REBETNVOFEMNMNEZRT 72, baseline ¥ LT
Cmb Attention €7 /VHW=. FHEFIETIX, Accuracy
¥ F{#, Recall, Presicion %\ 3. 5 E D EEIEFHIK
ENERE A Y 72572, Recall IZERZHT 5.
51 RRRTE

REBRTHEH LN R=RTRXA=RIFLUT 2 5.

« HiZE Embedding O XITEL: 256
« HOEREMHE/RNN ORIVE DXITE: 512
« X317 % Embedding/F2ALE ORIt 128

F 7, FEE DY A X% 20000 & U, RAIDOHGEH B L 7
LA UNK” EBE L. 2L C, 2R E OIELRE
Bid 155 3 BtF§H % Tl Binary Cross Entropy, 4 BF&
H Tl Cross Entropy & U7z, foE{bRIEUS, Adam(%
3 0.00005) & FW . REBRTIE, AT — &, BEET —
&, FHili 7 — X DHEEE 8:1:1 ¥ L, Fl#E%%E 30epoch
TITWZ DIEOREE T — X A/ MERAHEIC R - 72 BT L
DEAHINT X — X %2 FHlli7— 2 L.

52 EREER

521 VBETIOUEER
K2 BETIODEHR
EF) | Accuracy FfH  Presicion Recall
CmbAttention 59.53% 19.24% 27.24% 19.95%
aZ NERAEE v | 52.52% 2117% 22.39%  22.83%
a2 NERAEE v2 | 57.94% 2117% 24.49%  21.77%
E22 v 47.34%  15.22%  20.73%  15.56%

R2EBFETNOFEBRERLTWVWS., aXMNEE
RIZBSREER E L9 d H 205, ZERESEIE2T
DFHICBWTET Lz, ax MEEREINT, $IFL
TW7=z Recall 1 2,3%8< M ELTED, XHICFED
WHEAEmLE L, COZ s, aX FEEREE
T T — Xty b TH EF LG L EEMBAHET
hrrEZOND. Y, ZEMOYENTGE R T — X
v MCHIETERVLZDREROFAE T 2720, FE
FE DNE R LLE » IR R TA % SR 7z,

&3 BEODEER

FHIFE | 1 BRE H2BR 3B F4RRE

Accuracy | 58.45% 33.27% 3.20% 1.41%
F{H 58.42%  22.41% 3.96% 5.66%
Presicion | 58.42% 38.08% 46.10% 25.39%
Recall 58.42% 20.95% 2.08% 3.63%

522 ZRERESHEOREROER

BERETOSERNZ RTHETRT OFER 2 HE S
5. £ 3T, BEREBOEHRTH 5. 55 1 BFEE I
FRDLEDIER L 72D @ WSR2 5 T 3.
Lo L, 26 2 RS E DA & BBITIR T U, 28 4 BRREE T
1% Accuracy 1% 1.41%T® D Recall 1% 3.63%TH 5. Bf
B BITHEENEL TV EHELIDD 5. BREEORS
HOHWEEZI T0ED00HET 270, £X 7O
Tl & EfRERERR T 2 IRFETTHIZ KD 7.

503, ZBREDTHORERTITH 5. 5 1 BEH DD
FACIE, PEOR& 7 TH % Question) %27, TApology
& 77, TOther| & 27, [Directive] & 27" @ ¥ DL £ 2
lStatement] % 7 LB TW5. £/, 5 2 BFEHET
% lUnderstading] X 73R LTWVWBE X T D 3.
ZD7®, 4 BBHODEEZITSRNE o Tnb X7
23075 L, DRARE 770 Recall [A] EIZD7253 5 70 WAER
otz ZEBESFEICE - T, ZRIREZ 7 DR ER
HFERL, 7L T T 2ENEMNTE o 7203, RN
Cmb Attention & D 1K R o7z, ZEIRX 7 OFHHE
OHIZDEIROFHEE D EFh T/, SR
BARohhroitEZ2ON5.

5 ZRESBOERTTI

523 OXRMEERZBHOBERCER

a2 FERAEIZEEF I OWTHE R 7D Recall #3KHE 4
WCRT. DEOR A 7 D53 4EIZ CmbAttention & LR, €5
LA ELTWS, BEHEICH L TEARREIELH
T, ZTRNETHHEULIL 2o T2 R 7T M EEIC
ot DFD, BRMEERESTI2ETEORIDE
R ED, 7HOBICER R RHELTEETET
WiehbEeEZ N, DEIRE 7 TdH % TQuestion |
& 7% TAgreement] X2, TApologyl X 7 hEh
M EORMM»BHZELRZZ72D, FRAEFNLDODEZERXRTD

Copyright © 2022 by

Information Processing Society of Japan All rights reserved.

The Institute of Electronics, Information and Communication Engineers and



FIT2022 (%5 21 EERBFRM I+ —35 L)

HARERTOBENDH S, —J7D [Greeting] X713,
30BFRERTE e I o TWB = 2 Lo Eidd L
W, F72, IDirective] %27 0.10%7223F_ELTW3 23,
fOther] & 2% 0.00% ¥ M EORMAB R SN, 248
DORHEED L2 TDR IO EREDNR LT 2 0 RiE
ZA[HL LRI 21T S .

4 BRI D Recall

Ly | CmbAitention I X FEERIZEE vI 2R FEREEE v2
Statement 75.27% 58.31% 72.85%
Understanding 76.30% 79.13% 69.30%
Uninterpretable 7.47% 11.12% 17.79%
Question 0.20% 5.24% 1.20%
Agreement 4.01% 6.32% 8.14%
Apology 0.00% 16.63% 0.31%
Greeting 16.34% 30.09% 26.20%
Other 0.00% 0.00% 0.00%
Directive 0.00% 0.00% 0.10%

6 1%, a X MERAZEY vI TRD-MEEEHES
tSNE[12] 12 &k » CRIHL L MR TH 5. ZORER &
D, ZEIREX 713 E > T W3 LI ICHZ 3B DEIRZ
TEBOBD 2o TED, ZRIRR Z7ICBEIATLE -
TW5%., FORY, BRI WCEAEDTEERIToTH,
RO ERZIZI2FICHBROLEDI2EZONS.
T/, ZEE D ECIEREOREZEL T, 2L —H
DRITDA LT ERND, ZEREEETIIREE
PETLZEZONS. XoRBEREEEHEL §
570120, Hil-ie T — R EET VAN L LTE XS
REDD B, FIEXDBIEREIC X - THFEE DOLIIR
BEEETZ BT oNE. LaL, HiEXDAT
BRADD 2720, By L THNBIEREZIE L 20 %
EERTLITEREZONS. HlZ1T, HiFEORERH
B RV FREPSREFEEDORELRD AN, Zh
5DEMBIFIC OV TESERMEEITY, EFUTED A
NTWEWN,

EY 100 150 20

6 tSNE IC & 2B AR

6 SHBROEE

ARG TIIIEE DNEEAT A O RIE L 72 2 DI X
TORELUICK SERRTRLZEB I HEE a X N ER
BB PRRE L, TOHAEMEICOWTHEEL 2. EEBO
ER, ZEREAFIE 2 TOFMEETKTL, 2 X v EE
AIEINE Recall ¥ F HOM EEFER L2, ZERS DS

DREERTOFERE L LT, Z2HIRE 7 DfHE%Z EF<

RRZENTDEITER P o LHHNEFSNS. (SNE T

DR LXK DT, EXIH—DICHE L THDELD I

BRoTWARHENKERERILZLEZ OGNS, aX MERE

RIER T, o727 — &ty MR L TERICE <

HOPMERTE D, SRIDFEICOVTHET 2.

L2 L, R MEEEIEHICORAD D 2 7, Bk B[

FD7dRFEH BRI ONVTHEEOMG 21T 5.

SE X

Vinyals, Oriol, and Quoc Le. "A neural conversational

model.” arXiv preprint arXiv:1506.05869 (2015).

/NI, and FFRFC. 7 2 — Y ORELFR AR %2 & &

T2IEX R ZIRABINEE S R 7 4.7 N THIBEE R SGE

(2016): DSF-502.

Zhao, Tiancheng, Ran Zhao, and Maxine Eskenazi. ”Learn-

ing discourse-level diversity for neural dialog models us-

ing conditional variational autoencoders.” arXiv preprint

arXiv:1703.10960 (2017).

PR, HEP=E—HL, and A 7 SRR TR V72l

MHARE = 2 — Z AREE TV OBE A LAY =2

ER =S 5 33 [7] (2019). — AR ATHIREESR,

2019.

Jurafsky, Daniel, and Elizabeth Shriberg. ”  Switch-

board SWBD-DAMSL Shallow-Discourse-Function Anno-

tation Coders Manual, Draft 13 Daniel Jurafsky*, Elizabeth

Shriberg+, and De- bra Biasca** University of Colorado at

Boulder &+ SRI Inter- national.” (1997).

Gao, Dehong, et al. "Deep hierarchical classification for

category prediction in e-commerce system.” arXiv preprint

arXiv:2005.06692 (2020).

Raheja, Vipul, and Joel Tetreault. "Dialogue act classifi-

cation with context-aware self-attention.” arXiv preprint

arXiv:1904.02594 (2019).

IR EH and EHRBEE T BECEERE2ZH W

JE7E DX FE1T 2 H#EE.” IEICE Conferences Archives. The

Institute of Electronics, Information and Communication

Engineers, 2021.

Cervone, Alessandra, Evgeny Stepanov, and Giuseppe Ric-

cardi. "Coherence models for dialogue.” arXiv preprint

arXiv:1806.08044 (2018).

[10] Kumar, Harshit, Arvind Agarwal, and Sachindra Joshi.
“Dialogue-act-driven conversation model: An experimental
study.” Proceedings of the 27th International Conference on
Computational Linguistics. 2018.

[11] HFEE, BILER, and FRBEHRL. 7 MRS 27 2B
% JRIEZE B L 7B E DRFEITRHEE” ALHBEERE
FER =iCER 5 33 M2E AR (2019). —fRAEEEA AL
HIRE 2,

[12] Vander Maaten, Laurens, and Geoffrey Hinton. "Visualiz-
ing data using t-SNE.” Journal of machine learning research
9.11 (2008).

[13] Boyer, Kristy, et al. “Dialogue act modeling in a complex
task-oriented domain.” Proceedings of the SIGDIAL 2010
Conference. 2010.

[14] KEBEF, R, SokiEms, SEIES, S8)E. 8
B RNN 2 W GE B 2 0B ONEETATH. 558
JLERAREE 24 ML R, 2018.

(1]
(2]

(3]

(4]

(6]

(71

(8]

(91

Copyright © 2022 by

Information Processing Society of Japan All rights reserved.

The Institute of Electronics, Information and Communication Engineers and



