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Analyzing the Characteristics of Listening-oriented

Dialogue for Building Listening Agents
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Our aim is to build listening agents that can attentively listen to the user
and satisfy his/her desire to speak and have himself/ herself heard. This pa-
per investigates the characteristics of such listening-oriented dialogues so that
such a listening process can be achieved by automated dialogue systems. We
collected both listening-oriented dialogues and casual conversation, and ana-
lyzed them by comparing the frequency of dialogue acts, as well as the dia-
logue flows using Hidden Markov Models (HMMs). The analysis revealed that
listening-oriented dialogues and casual conversation have characteristically dif-
ferent dialogue flows and that it is important for listening agents to self-disclose
before asking questions and to utter more questions and acknowledgment than
in casual conversation. We also investigated the effects of personality traits on
listening-oriented dialogue. We found that a dialogue becomes characteristi-
cally different depending on the personality traits of speakers and listeners.
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Fig.1 Excerpt of a typical listening-oriented dialogue. Dialogue acts corresponding to utterances

are shown in parentheses (See Section 3.1 for their meanings).
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Table 1 Statistics of collected dialogues.

[H] & Rt MR

REEL 16 16
FEREEL 850 720
B2 [ E 1% 20.60 | 17.92
HaBs | BELIR 26.46 | 21.44

BEZL > TWEZ OB, S, it GERICBURICKIGT 20 E 5. 15TE)
BOSOREE) , Atk GRS U TR & i 50, TEENE) , ki (F A=
REERZRENELINE S D) D5 DOMAFHYERZ  EMNTES.
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Tl>7z. TOT7Vr—MERICK D &, B0 TEEE LIRIBMEERIC K 5T, Jije
2R FETEEL THOTELATWVNS] EWIIEHZHEZTENTETNS (Welch’s
pairwise t-test; p=0.016). ZHUE, FEERBINED, MEHE L TORENZITATVWET L
LT, WRLHZEAFEOREZ T 5 C LICWEEURNDHZ LW0S e ZRLT
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R¥E (Greeting) : XMEEORM & RAZICH 5N 5 127

TNHDR L, —IEEEER S 7EDIES NI DAMSL 271w FY &, &5
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FJUMEHLEVWESICL, OO Sidai L0277 UL LEnESicLiz. Z
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Table 2 Rates of dialogue act tags.

[T SRR Table 3 Number of listeners whose tags
Mek BEAEAEE Medk AT increased/decreased.
EHABR | 66.6% 44.5% | 53.3% 57.3% B A
Tt | 6.5% 14% | 5.6% 5.2% EEEZ 8 |
FEAE 8.0% 12.3% 6.6% 6.9% TEHAEL 0 8
2| 4.1% 25.8% | 21.3% 14.0% FHAE 8 0
K 2.6% 3.7% 3.2% 3.3% | 8 0
#%8 10.9% 9.8% 7.2% 9.6% FL 5 3
ZDAth 1.3% 2.5% 2.9% 3.7% b2 4 4 ‘

T 100 fEl> HMM, &t 1000 fil> HMM %2224 L7z, 2 d 1000 > HMM » 5 Minimum
Description Length (MDL) RE7%Z W CliZs HMM 28 A 7. D& S 75T HMM
ZETVVTT 201, HMM BYIHHERITE L CHEERNED 57D TH 5.
4.2.1 XEEZ A TOER

2 Uz HMM WM & F5ontah & MR 25k C & 2 0 B2 1o 7. TDOFHEERTIE, 8D
DOHEIEERFEE, 8 DOMERZ VT HMM Z223 L, 5D D 16 X525 T X 2 0z
Nie. BRIICE, AJTREERID, B E R SR LIz HMM &M SER LTz
HMM O EE 5D HMM D6 KD ER I NPT E RS T ic k> T, Mk, BE5
FHOMAZ Uz, ZORE, 100 % OSE T#AIT 5 2 LA TE . Thud, TnEhoX
A TOREEDWHND HMM I K> THYNCEH TETWE T EZRLT NS, &5, X
MH0 HMM O7HTICiE, SREE2 A 7 16 Waid X TRV TEE Uiz HMM Z VT
W5,

4.2.2 Speaker HMM D45 #f

X 2 137 NZ N ERAEE & MERD Speaker HMM ZE L TW5. KPTH, L &S
ZNFEN, S1 & 82 LEUHEMBINEZERZLTWVS. TO D0 HMM 3L/ k&1 EIT
W5, TNTNOREDHERZ LT 2T LT, MGL TS EBDNESIRECONT, K
HFICHECU ID ZED k> T05. —DORHPDQ & @DIRER LT 2 C LT, MEENES
HTHE®RIE, ACRZES U, BREHBZESLTWE T ehbhd. 2ol eh
5, BEMIGMEREX DM TR OEETH S b S, XoT, HIEEME
AT IS THMOBEEMENE N EWVZ S, iz, WEEHTHEENEZ TWE D, SElo
KO TFAPMGE T EFA MR L L, BT UTH BIABRENH B b2
EET DL, BEENGHIHRNEARENEETH S b b, kB, @ZItkd %

Vol.2009-NL-193 No.10
2009/9/29

3 L:Self-disclosure:0.445
L:Question:0.492

S2:Self-disclosure:0.523
S$2:Question:0.414

:Self-disclosure:0.643
S1:Question:0.26

S1:Self-disclosure:0.662
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S2:Ack:0.12
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2 BERES (f5), Mk () MOIER LTz Speaker HMM. #5MIGIKEEZ R L, MMHAICIE, 56, #BHIME,
BliERZ a0 XY D TRUTWS. IREMOBBERIIRMBICR LTV S, BIREER, BRERE, T
NZEN 0.1 LEDEDDHZ/RLTNS.

Fig.2 Speaker HMMs for listening-oriented dialogue and casual conversation.
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5. BERMEEICHITBERIFHDOHMR

5.1 MEETAR T DEEDLER

[ & RRERC BN U 72 R BINE OMASRH O &, SR TAOHEE CREshoEIE) &
OMBERDZ. T 41F, BERIEHCBI ZREHTAZR T OHIGE, BEREGHLED
5 DOMFEFHOME & OMBEHEEEEL TS, TOET, BWVEZRLTVSEDIF, M
M RIER T AIC 5 2 BB RENE VWA S, MERICEHTRE, ROT EHDH
% (1) HEdE & ERICIEORBE, BHOBRSEDOIE, (2) St & e tticiEoM
B, (3) skt & | OBRICIEORE, AHRERICEOHBELNSH S, chbid, HlZE, HE
BEMED O & =PI U T B e DITIE B E R AT LI EHARZETTS LX) &
Vo e f E RS AT LR T % L TORE ERA DT M TES.

FRICEE LIRICTERT % &, ROT NN 1 (1) B MHBICIEOB, iz
it e IR OMBE, (2) ShatkidE OB RE IE, SR Ao, (3) kA
CBR & LUIIEOFBEA S 20, Hoh SAEHTICEb 265 (R, LK, $BE &
FEOMBENSS. cholk, FIZE, MEN CEEEO=ROVG LRI, A7 LIEH
CHRZERTHFEEZTO LX) LW0S XS RIEHEMAZ T ENTES.

5.2 HMM ZRBWeREDRNDAR

A OMERFIC K B FEEOHRNOENEDHTT BT, &5 WRBFHEOME W _EAT

© 2009 Information Processing Society of Japan



TR A TS
IPSJ SIG Technical Report

&4 HEE, GELED 5 DOVEARKHE L KR OSREE T4 OGO
Table 4 Correlation coefficients between the occurrence rates of dialogue acts per dialogue and the
scores of the five personality traits of the listeners and speakers.
[l & 1% A LT%
ECRDR Wdedt Ahe B UK B Tofl| 8RR SR MR B UK B Zof
E#| 0.03 0.41 0.11 -0.04 -0.31-0.24 0.26 | 0.36 -0.53 0.51 -0.16 -0.57 -0.06 0.43
#il| -0.57  -0.36  0.36 0.72 -0.48 0.20 -0.63| -0.22  0.41 0.23 -0.34 0.18 0.27 0.44
%8| -0.33  -0.34 0.31 0.33 -0.20-0.04 -0.19| 0.01  0.20 0.04 -0.02 0.12 0.08 -0.73
Hmy| 0.16 0.62 0.10 -0.17 -0.26 -0.48 0.36 | 0.53 -0.64 0.05 0.01 0.18 0.07 -0.16
Wk 0.79 0.48 -0.55-0.67 0.42 -0.36 0.40 | 0.47 -0.03 0.23 -0.52-0.54-0.71 0.37

x5 MEEME, WEENORE] HERELIEFELR) KB 2RIT7 4Ty heXxAT 1+ Ty M HIEK
L7 HMM Ol
Table 5 Accuracies of distinguishing positive and negative sets for each personality trait and for
each conversational role (listener or speaker)
o e B AN R EERTE
ME% | 56.25%  43.75%  56.25%  56.25% 56.25%
AL | 62.50%  25.00%  43.75%  37.50%  93.75%

DFE L 4 NOFERSINENSI LU TGS 8 ek (LA, K717k M) &, 5%
RO MEMEN TG LT 4 AOShEDShI LTz 8 it LUF, 2710717 v )
K7, 4.2 fiL RO FEZHNT, ZhEFNDLy MIDWT, HMM 28T 5.

5.2.1 MBSHEORELTS HMM D5

P LU HMM TRY 7o 7y bex A7 7y bty bR 0dtEiZ HMM
DEEFNTHI, 58D O THHIEERZTT- 1z, 28T — R L RZERT— 2 2558 URRRICH
IR 21T, R Lo TlidR b DX SISk Tz. £5 Tld, BERERZEFHLKEZN
ZNOMAFFEDMBETRY T+ T2y e X AT 10 TRy M0, #H%RELL
TW5b. ED, 5 LROBEEMEDN S OIMEOD E VI FEANC BN T, @Vl (93.75
%) ZRLTW5. s, WEMED &GS LR OXNEEHT &EETE AR ES LIZOXEEHET
& ORITIF MBI BV TS R AR5 Nah oz, DED, TOFBREFIEEELRD
WRKTEDAHMNEEL TVBH ENVZS.

K 3 (&R RRERC BV TEE LIROBREN m e & e, ROREOXGEEE W TEE L
7z HMM Z/RLTW%. TOHMMOEHICIE, ZNENTRTDO XA TONGEE (8 3Gk
I0) EHWE. ZNEIIRERSO~QIEH RO TA X T, @~@EqE LD
FTAR T DOREHITLU TS, DO HMM Z X EITEL, TNFNRIET 3 EED
NBIREICIIF L ID FEEIR->THS. LH L, IREEBMHEREEZ>TED, Fc, K
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L:Self-disclosure:0.404
L:Question:0.497

@ L:Self-disclosure:0.567
L:Question:0.343

:Self-disclosure:0.54’
L:Ack:0.301

S:Self-disclosure:0.568
® S:Information:0.106
S:Ack:0.231

L:Self-disclosure:0.437
L:Ack:0.368

S:Ack:0.344

3 HEEMEOEOEE LRSI UM ERAGE CRY T« 7y B) (), ROGE LIENSHI L T oEs (Gr
AT 17y b)) (4) WEIEK LT Speaker HMM. #5MIEIRAEZR L, WIS, 364, BIUME, B0
e an /XY 0 TRUTWS. JREEOBBHERIIRAMIORL TV 5. BlRER, BRiERE, ThT
N 0.1 LEDEDDARZRLTNS.

Fig.3 Speaker HMMs for playful and non playful speakers.

VT4 7ty b HMM LR, KIT 47 HMM) TIEHEER EGELERD X —2 DAH
DIz, DED, BEEEODEVEELROBEEICIE, 2= O K DHEICITDNT
W3, Zoc kiR, 5.1 ks NESEEOFEOGELEEE, HSOBMERNRT % HAK
REZODISHL, HTEOBEREHRLTE59, LVofe ks BHTADEHE T O 7H)
EfR L) Whixl, 2—YZ2REENEV] L0 alifERe s —Hd 5. MAT, FhL
BDWFIENE N & &, FEURIEIEHIHMEME 2, MEREFIUEMEZ T0a. Thig, i
BRME ARG LIRS F BN 056 2 LRI VWO T, BIERAE LIRICHK T % ¢ & THF%
FENCL, XDFIZFAEILELTVBEEZLNS.

INTNOEBMEREFHE LIRS L, KYT7 07 HMM TIEZQ®, xH7+14 7ty hh5
B U HMM (LR, 24747 HMM) TROICHEZEONHZ T ehbh b, #
B, K43 DRYT 4 THMM, 24T« THMMICEWT, #EEEDRVEE LR
MBMUTed 25562 AL Ulc & EORIURIRERINZELZL TS, RYT 4 THMMT
IFQDFHIETE, *HT 4 7HMMTIEQDIRENRILE > TWV5.

INHEMD, MRS AT LGEEED & RE 213 R 02—V E2ELFD, k<
RE51ciE, 2=V EHECRRT 2008 KL, EBEOROI—FId &2 XD Uiz
MONEWNS T Ebhd. iz, EEEOSONI—FIEACHRZ Lizbh e 0 S fekz
7z 9 7zdic, BMICEMZdI TRV EnS T ehbhs.

6. B W I
ARETClE, BEENEEORME DT B72Ic, BERHREFTE LB OINTITS NEE ([
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" nHMM ——]
p-HMM —---—-

State IDs

2l & PR .

o 5 m is 20 P 20 g 0 s 50
Time Frame
4 3 DZNZTND HMM I, D EVEE LRSI LT 0—D2% A Lz & EDORILFRY). Bl
HERE, MEARERSZ XL TS, p-HMM BRI T+ 7 HMM I8 %%, n-HMM B3 A7 17
HMM 2B 3B,
Fig.4 The most likely state sequences for the positive and negative HMMs for a dialogue having a
playful speaker.

R LB R T ontEh Gl ZUNERL, MUz, X9, ARIA-LoR &5t
A HEREIEE L, NEEICIE— T ONGEHTAR T RT /T—R2Ic k> TS5 L. L
T, ZNFNOWGEZ A TOXMNG TAOEGEIL L, HLT, MEEOFHNE HMM ZH
WCOH LTz, ZORER, MERIEASOERZESHE DHTIEAT, TORD, FHLERIC

OB, IHdedte S8 Thh, MEAEEhcE®E, BCRERS L, e
FHRBZIER L T2 T e Mbhrofe. iz, FURIEHERMRECB O THCMRICEFRL
TWBT EDDh STz RNT, MEEAEECHT B EE, 35 UBOMREMOMRE D
Wil7z. ZOR, HEEECBNT, REMEEOHRIUCENHTED, WEEIEDEWEE LA
MBINUTRERE, L0 Z—20yo &z h0ixd, FEHETTH % M &= RIS R &R
EIToTWAT Ehbhoiz.

SN TRt OBERE H O, NEhT4 X2 T OMEMN DRV, X FERCONT 5729
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