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Fig. 1 Environment to Obtain Group Dialogue Data for Mul-

timodal Analysis.
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Fig. 2 Amount of Each Feature of Multimodal Information in

the Dialogue Corpus
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Table 1 Average Amount of Multimodal Information Feature with Significant Differ-

ences between Groups with Relatively Facilitated Knowledge Transfer and

Those without.
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FiE ) 0.0001084  0.0006052  3.83(p < .10) | 0.0001603  0.0001497  0.010(p > .10)
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Fig. 3 Results of Regression Analysis Using SVR to Estimate
the Amount of Knowledge (the vertical axis and the
horizontal axis represent the coefficient of determina-
tion and the combination of features of multimodal in-

formation, respectively).
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Table 2 Average Amount of Multimodal Information Feature Every 5 Minutes with

Significant Differences between Groups with Relatively Facilitated Knowledge

Transfer and Those without.

kR R FATRIERD B 5 S I# =S IE VAN IE S

(4) EOWAREE RO AERS F(1,14) fi EOWAREE RORERE F(1,14) f#

0-5 ¥y F 0% 194.32 217.61 0.73(p > .10) 186.85 259.78 6.32(p < .05)
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5-10 BEL VT VYT 14 ORUIME 24.65 18.85 3.54(p < .10) 23.78 25.93 0.91(p > .10)
FehEDEE 107.73 124.43 6.67 x 1076 (p > .10) 26.78 21.88 4.19(p < .05)
Faik (1 MEE) ofF 102.68 113.46 0.002(p > .10) 21.93 13.79 6.48(p < .05)
g GRlE) 0.0001383  0.0000985 5.91(p < .05) 0.0000962  0.0000960  0.01(p > .10)

10-15 FEA VT VYT 4 OR/ME 23.95 18.70 3.39(p < .10) 26.84 23.56 0.41(p > .10)
KW S35 (FhF80 74.63 49.63 0.003(p > .10) 6.50 3.75 5.21(p < .05)

15-20 BEA VT UUT 1 DRUME 25.56 19.66 6.39(p < .05) 22.86 23.30 0.02(p > .10)

KRB L OCEMRIZZNTN, DON, AEKEI10%B I T 5% TRWARED V-T2 5 ThRWIIL—T L DEREED Y DIHHE %

ES

BT, SWVWHAEED L —THEY 26.78 &, R\
BD N — T DY 21.88 1ZHART, KEWKRTH -7z,
DUEDS, MEBEEENRENWITIN—TTIEREEBS 215
5 Mz VT, FEEEEN NS VW IL—-TITHR, F
HIHERDH 2B IMEDEFE A VTV VT 4 B—ELEIZiR
<, BIRLUEREVDURBETHIHLERNPT L, HiH
WO NSIEN LD B HFET EZ Ldibh oz,

Wiz, FlG 10 225D 5 ST WT, E81 VT v
VT OFUME, BXU, RENSHE @70 BT 25
WEIZEREENHERINZ., HHHOH 2B MHEIZE L
T, BB VT VYT 1 OR/MEICET ARMEETIE, &
WHIERE D 2V — THNEY 23.95 &, (RWHIEEE D 7L —
TOEY18.70 IZHART, KEWKHRTH-72. TD—F
T, HATHHDO R NBINFIZBENT, RBNEE (B0
BT 2REE T, SVWARED I — TP 6.5 &,
{RWHERE D N — T DY 3.75 1ZHART, KEWHERT
Hotz. UEDS, HEZEEIKEZWIIV— T TIEREE 10
36 5 AEICBWT, HRMEEEINNI NI I — T
R, HHMFERO D BBMEDOEEA VT VT 14 B—EL
RIS, HHERO R WS INEVRNEEEZ < EL R
NENZ bbb o,

BB, B 15 025D 5 iz nwT, &1y
TYYT 4 OR/MEICET 2 REEICERENHERIN
7=, BHIHEROD ZBMBZFIZBNT, B UTF VYT o
DOR/MEIZET 2R TIE, SWHERED 7L — 70
¥ 25.56 &, IRWNHIFEED 7V — T DY 19.66 1IZEHEART,
REWKRTH -7, — KT, HHHEROLWBINE IS
WT, BEREN D ZREENPHERINRLr o7, DEs
5, HMEMEERENPKEWI I — S TIREE 15005 545
FIZBWT, HEMZRINES WII— TR, HHiE

(© 2021 Information Processing Society of Japan

HBODHLBIMEDGES VT VT 4 R—EULIZHRNE
Lot
4.2.4 FAHBEI’HISMEOTILFE—FIVIERDKFE

HAHBD D L 2ME & %5 TROWSIFIZH LT, <
NFE—ZNVIERORMEDE NI OVWTHELE., TD
=OIZ, YR—IMRIX—<¥—2 (SVM) IZ&b, <)L
FE—XIVIERORBEOMAEE 2D L 1T, HTMFE»H
ZHEMEL T TROVSINEL OHEEEZRHEL-. £
DHNEEDOHREZR 41TRT.

SVM % Wik LK 4 BRT & 5102, b EWE
T0.9203 THH, TORHEOMARIX, TREWSFEL
[FEHA— v EREWERE], [RENSIEEEIE], T3
R— v LYHEEIE L RIGHSFE], TSR EIME L RGNS EE
SRR ), TREERRRE & A X — v L BEHIRENE & RIEH
Sk, BXU [HEHRH  RIFW S FE & SRBEIE & AR
M) O THEETH-T-. RENSELZE 2 VREEDOH
HETH [HERFBELHTEL— V], [HEEX— VRG],
DRGEIRME & FaEE X — v C MR ), TH6EE & — > L UEER
FfEe RKIE), BLO TFGER— v L EEEBIE & MERERE )
TO0.765 &, FEFHRELFKFm L —vEHONE, HERE
DEWVEISENE SN, UED S, HEHESIH 55
I ORI R EN S8BT 2R E 2 VNI S E
AT E, F-FERETRE L - OREEEZHWT
LHLBEEREEICHITELZ LR bh o T,

4.3 ER
AEDHIIE, NV —TOREERFIZTLVFE—X
IAERDHTIZ & o TRIRIIRRIGRALE L 72 2R 2 5
T3 THD. TOLEOICHFI—R"Z2ESHL, F
AT I OB OMEEIX E BT, FERICRFELER



BERLEBF SR RIRE
IPSJ SIG Technical Report

0.7
0.2

W3FEL—
AP
WS
FERRE+RENSE
b Easf$+%1§

Accuracy
in o

w

-%Eﬁfﬂn +§’\é

WS-+ EE
RS+ RENEE 415

FER — >+ EMEE+RNE
mHEFEZ—+RIGHEE
mREN + EEEREVE+ 1A
+'T’£4§

TREPEME+ A4S
—V+REH ERENE+ RIS TREREIE + 4G
FEER— >+ IEEEE+ RN+ IS E3] BE+ RIS+
HESRR+HEZ -V RENSE AR +RIE  REREREL VKRB
FHEZ—V +RBEOSE+ W+ RIGHIERE BEERE+HE2 - +REN
RS

B4 SVM %AWz VFE—ZVIEHRORBERICHE D < HETRE
B B BINE DIIREE.
Fig. 4 Correlation between the Amount of Knowledge of Each

TRERBHF+ A
EREH R+ RN

Participant and the Amount of Features of Multimodal

Information.

B SFEICBE T 2eE e HE D v, RENSEICET
SRR % WS Z & TR O MG E DL DD E WS E
THANTRETH B Z L 2 ST Uz, s R A
BB 2 ILVFE—XIIERE LTI, FEOM
WA M GEEIZT 2HERAZ VA) LZITELS M
(FEEIZW T B HERDDTRWA) OMIGTRAED ZEHHHS
WPIZU7z., ZORRL LT, HilizRI2ANIHE1 VT
VITANHLREMU EOKRETT, MUNSREETRIE
U7 REVBDIRNZ EDB ST o7z, X617, KR
WA B ZTGETE, RIERZE R 5 NEEERRRT,
Ba /NS SHGEL, SEEh 2 A 100X BRI E £ o TR
THEEDIT, TNLUEEES VT UV T 4 2 HBFEEM
FBCHKFELTWBZ WALz, TD—FT,
KGR % 22\ 2 NIENGEBLGIEIZ, Ry riRE sy,
MDD L, TNIUABNEZ & A 72 R GG R E X
LTWL ZERHSNER ST,

UED XSz, MEERO<ILFE—XIVIERE T3
T, EEEOMERE R B AN EZITES NDILEG % ]

(© 2021 Information Processing Society of Japan

Vol.2021-CLE-33 No.4
2021/3/25

TE, WRNZABEESNTVINEEIZEENZTILF
E— XVIEBMOFHEDH S Al o 7z,

5. ¥&H

TN —TREED D THIMEP RO T A2 IEHT
57O DBEEN IR AR B R 2R T 2OIE
HATHDEDD, FTOHEZODWTIEIILFE—ZILKEE
D OMESETIEELZHS N IINT IR0, *
T, KFETIIDAET L — TORNEFEERNRIZ, <ILF
T — ZOVIERD I & o THIRM A HIERRE & 75 5 R
ZHOSMIUE. FOEDIZ, EFTEHENOHEKREND
LBMED TN —T 2R, SIVFE—-XIVIEREEA
PR A — N ARER L. T LT, MENTFERCL O
A= RAERMRNTH LT, SROBARBEEE RS
NFE—ZNVEROFMEZFS I U2, ZOMEREL
T, WEEPOXRBEHSFECHET IREEZHVWS Z LT,
0.9203 DEHEE T, SNEZFHEOHFHZ T DAL ZT
BB ADNGED T B EDHARETH -7, 72, {2
FHDNIGT, NEEORBREICHE - 72, RN MER=E
BN IVF T — R IVIER ORI HER S 7=,

SHOERY LT, AMIEORRZEERKIERT S Z
&T, JI—THNEEDHEEICET 25 fike T nz
AW RAEORFENEIT S ND. AL TIENFETD
HIFEERZ AR T LT B2002, SINFH O E D
o 7-BRETONGEI—NRRAEZ/EL, L7z, 207
b, RIFETHERL TEAREZEOMRICER R~V
FE—RIVIEROREPENTHEHDD, T ORI
DWTIFERNLNFECTORNZET 2. TOHEEEH L
12, MNEEDIRD TRIFMEEDR R % FEi 5 5 Hik% B
T5. £, TNEMFHUNTEZET 2720 OEHRERA
VRTz—AIZDOWVWTHEREFELTWER .,

HEE AWFEIERIIE (19K12264) B X OFRF 2 HfiEL
AR HAH 2 FEMAHEDSOEEZZIT 725 DT
»H5.

ZE X

[1]  Aran, O. and Gatica-Perez, D., “One of a kind: infer-
ring personality impressions in meetings.” In Proceed-
ings of the 15th ACM on International conference on
multimodal interaction (ICMI ’13), pp.11-18 (2013).

[2] Beyan, C., Capozzi, F., Becchio, C. and Murino, V.,
“Prediction of the Leadership Style of an Emergent
Leader Using Audio and Visual Nonverbal Features,”
IEEE Transactions on Multimedia, vol. 20, no. 2, pp.441-
456 (2018).

[3] Hayama, T., Xu, L. and Kunifuji S., “Developing an ar-
gumentation support system for face-to-face collabora-
tive learning,” In Proceedings of 2013 IEEE/ACIS 12th
International Conference on Computer and Information
Science (ICIS), pp. 89-94 (2013).

[4]  EKHE, T RS, VT E— ZOVIERILE Y AT L O
REA,” N TRIBEE &R, Vol. 13(2), pp.206-211 (1998).



BERLEBF SR RIRE Vol.2021-CLE-33 No.4
. 2021/3/25
IPSJ SIG Technical Report

(5] Ak HERE, W EEHE, B AR T, EORE, ME FE,
CTN—TF 4 ATy ¥ a A=A E X O
M & DBEEMED 24T, THHRALEEF 25w 303, Vol.56 No.4,
pp.1217-1227 (2015).

[6] Lee A. and Kawahara T., “Julius v4.5)
https://doi.org/10.5281/zenodo.2530395 (2019).

[7]  Leecourt, H. M., “Locus of Control: Current Trends in
Theory and Research.” Hillsdale, New Jersey: Lawrence
Erlbaum (1976).

[8] Nihei, F., Nakano, Y. I., Hayashi, Y., Hung, H. H. and
Okada, S., “Predicting Influential Statements in Group
Discussions using Speech and Head Motion Informa-
tion.” In Proceedings of the 16th International Confer-
ence on Multimodal Interaction (ICMI ’14), pp.136-143
(2014).

[9] Okada, S., Ohtake, Y., Nakano, Y. I., Hayashi, Y.,
Huang, H. H., Takase, Y. and Nitta. K., “Estimating
communication skills using dialogue acts and nonverbal
features in multiple discussion datasets,” In Proceedings
of the 18th ACM International Conference on Multi-
modal Interaction (ICMI ’16), pp.169-176 (2016).

[10] Ponce-Lopez, V., Escalera, S. and Baro, X., “Multi-
modal social signal analysis for predicting agreement in
conversation settings,” In Proceedings of the 15th ACM
on International conference on multimodal interaction
(ICMI ’13), pp.495-502 (2013).

[11] Rabow, J., Charness, M. A., Kipperman, J., and
Radcliffe-Vasile, S., “William Fawcett Hill’s Learning
Through Discussion,” Sage Publications (1994).

[12] Rothmann, S. and Coetzer, E., “The big five
personality  dimensions and job  performance.
SA Journal of Industrial Psychology,” Vol.29(1),
doi:https://doi.org/10.4102/sajip.v29i1.88 (2003).

[13] Rotter, J. B., “Generalized expectancies for internal vs.
external control of reinforcement,” Psychological Mono-
graphs, No.80, pp.1-28 (1966).

[14] Sanchez-Cortes, D., Aran, O., Schmid Mast, M. and
Gatica-Perez, D., “Identifying emergent leadership in
small groups using nonverbal communicative cues,” In
Proceedings of the International Conference on Multi-
modal Interfaces and the Workshop on Machine Learn-
ing for Multimodal Interaction (ICMI-MLMI ’10), Arti-
cle 39, pp.1-4 (2010).

[15] Vinciarelli, A., Salamin H. and Pantic, M., “Social Signal
Processing: Understanding social interactions through
nonverbal behavior analysis,” In Proceedings of the 2009
IEEE Computer Society Conference on Computer Vision
and Pattern Recognition Workshops, pp.42-49 (2009).

(© 2021 Information Processing Society of Japan 8



