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Evaluation on Productivity of Group Activity
Based on Structural Analysis of Chat Communications
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Abstract: Communication is an essential element in group works. The communication using chat system
has a great impact on group productivity. In conventional research in communication, evaluations between
individuals and organizations have been performed based on the relationships between subjects, but the
quality of communication with chat tools is measured from ambiguity of concept of communication itself.
Therefore, no clear index has been established, and there is insufficient method that determines the qual-
ity of communication. In this paper, we propose an evaluation method using a complex network science
approach to the chat log structure focusing on the relationship between statements for the purpose of quan-
titative evaluation of group communications. Moreover, we construct an inter-statement structure consisting
of multiple nodes and edges from the time-series information of chat statements. In order to confirm the
relationship between the structural characteristics of communication and the productivity of a group, we
conducted analytic experiments of the structural characteristics. Significant differences were confirmed in
the characteristics.
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Fig. 4 Decision tree in the classification of Issues Corpus and Ubuntu Corpus.
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Fig. 5 Decision tree in the classification of Issues Corpus and Twitter Corpus.
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Table 3 Cross-validation in the classification of Issues Corpus
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Table 4 Productivity factors.
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*p<0.05

THWA. RENEROEEERITY Ty FTHY, K
FEEETIE, VARY M) Oa— FITETH 5 SLOC Bz H
Wiz, THUITEHLEHEERE CER SN TV L TR0
Ay MIZEBRWIETEFAN 7 7 A VO 260 TH D, B
-, 258, HIBROFIThH B3 SLOC SEfEfE % H v
T, Issues Corpus DFLHHZLH B L T HWAL LT »
TT—=NVRIOGAE LTz, SR, HEHE
DITHBEMR L7206, Bl E L TrbERZIT 72,
T =%ty MISLOC O TAENEM % £ EMED
EEEEARERIZEI L, Ak, SEEB L UREES L1, mh
2B L o TIHGFET IV 2 REE L7z,

422 HEREER

F®41E, 2F, AENEES L OREICBT 2 FHE
BEHMERZHWZEOGESHOMRTH L. ¥ 35T
L SLOC BUEIZ BT % t Mg DR R, MatiicaEED
HolbDERLTVD.

ERTIE, PRI OIS AKI DN, HrakdE
GOy, PHRREE O, B X ORI E OIS
BOWTHBENHRE SNz, PR L EREGD 2D
DIFFEIZBWTIE, 4.1 BIOFEEBRCTHGEED RS & o 72 2
OOIELFETH Y, APEMEICE D B B2 2 &N R
ThbLEZHNL. 72, SLOCHEITH LT, 34 HT
IRAR7FERR OILEL - BRI D DI TH 5 FI R -
THAKE, ERDL S - WmHEERICEDLIRETH L
G PR EICHEE RS O NS 2 LSRR S
N7z, 72720, PRI DT L PR R O P o]
JERENI B OME & 7 o 72, S AKREBIITES OE[FEOH
ERRSEIER T 2 BETH 720, FEHE LD L5
SO ET - BRI T B & S IR OFRED 5T
VETHDLEEZLNS., Tz, FHREEEIIFRRYINIC
BN EITRT A5 - Ay a I X BEHMmERIC X
NELC D28 bHD ) L720, ESHOKERYIZEIZIL L
Xy VOREMNTERATE2LENHLEEZLNL,

© 2022 Information Processing Society of Japan

5. bW

R TIE, MRIEE 2 EELs s L2 HMEL,
F— L ERE, FHTL) —Fev A -V P aI
r—a YREEORERYE T SO EMERO T v v
MY =V ETHHTEAF =203 22— 3 Y ORE
W 73 008 5 & o w0 20 BT R & WS L7z ARFZE Xt
Sr4ra3Iar—3a ORI, TEEPED:
AR A ROEICOVTORE LAV EAEEICED LG
BT LAI2=2r—2aryThHb. ZOFHIIBNWT
AEIRIL 2 HRYTITb N A F ¥ v b REERVIA I3 %
179 &9 3RS SNS DN 2 T OZ L LTwn
L, A3 =23 YOG, Fr v POFESOR
FINEE SR SEB O / — FE Ty TR SN S5 Sk
EEAWESTLIETHIDDOTHL, a32r—2arn
HEE R e T — A OEFENOEN 2 R T 5 72012,
IIa=r—a yOEEOE L EENERNOEELED
2l & S EBO TER AT o 72, MR ELT, A&
FEM AR ORERE RS HERTIO R B ERE S h, Z#h b
DFFHIE T — 2 DOEFEREZRET 2 EELFEIILYH S
EEZLNAS.

LSHROBEE LT, BEEOBIERELS, V-~
F=TwPa I —a yRERTI V- IVOREEE
R, LVEVAEEICGHE O I I a=r - a Y ERT
72ODF Xy bRy NOX ) BT AT LD L
WEZLND,

SENH

[1]  Salas, E., Stagl, K.C., Burke, C.S. and Goodwin, G.F.:
Fostering team effectiveness in organizations: Toward an
integrative theoretical framework, Nebraska Symposium
on Motivation, Vol.52, p.185 (2007).

[2] Manser, T.: Teamwork and patient safety in dynamic
domains of healthcare: A review of the literature, Acta
Anaesthesiologica Scandinavica, Vol.53, No.2, pp.143—
151 (2009).

[3] Dickinson, T.L. and McIntyre, R.M.: A conceptual
framework for teamwork measurement, Team perfor-
mance assessment and measurement: Theory, methods,
and applications, Brannick, M.T., Salas, E. and Prince,
C. (Eds.), pp.19-33, Psychology Press (1997).

(4] MEHRENE, LR, WL, FRAME D AFEMRICE
WTEERTEF— L4 - Tt ADRY], LHEHA
7%, Vol.85, No.6, pp.529-539 (2015).

(5]  MEEA—ER, BREHEPLE, KRB, &G, A
HZ L A=ty F B B RS OIRSEEE A RIS
R B RHDE R, TEHILIT Y S5 3CEE, Vol.54, No.4,
pp.1470-1479 (2013).

[6]  Smith, K.G., Smith, K.A., Olian, J.D., Sims, H.P. Jr.,
O’Bannon, D.P. and Scully, J.A.: Top Management
Team Demography and Process: The Role of Social In-
tegration and Communication, Administrative Science
Quarterly, Vol.39, No.3, pp.412-438 (1994).

7] #EHd MEEREOE] STz, AF% (http://
www.soumu.go.jp/johotsusintokei/whitepaper /ja/r01/

702



[BERAIEF =R EE Vol.63 No.2 694-703 (Feb. 2022)

8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

22]

[23]

[24]

[25]

[26]

pdf/0lhonpen.pdf) (ZH 2019-10-29).

Rekimoto, J., Ayatsuka, Y., Uoi, H. and Arai, T.:
Adding Another Communication Channel to Real- ity:
An Experience with a Chat-Augmented Conference, CHI
98 Conference Summary on Human Factors in Com-
puting Systems, Vol.18, No.23, pp.271-272 (1998).
IAME 1 . CMC TEDL LM I I 2 =r—2a v,
NTT Hl (2010).

Coskun, H., Paulus, P., Brown, V. and Sherwood, J.J.:
Cognitive stimulation and problem presentation in idea-
generating groups, Group Dynamics: Theory, Reaserch,
and Practice, Vol.4, No.4, pp.307-329 (2000).

HHNAR . EFIT I 2=y =23y &F— A0, Hik
BH#, pp.18-28 (1995).

ML, B, HHIES V7 by = T7HE 7D
T MIBUIBA YT ANV IT I — Y
DFHITF:, EF-HHEE Y XMW CEE D, Vol.77, No.4,
pp.823-837 (1994).

Goggins, S.P., Galyen, K. and Laffey, J.M.: Network
Analysis of Trace Data for the Support of Group Work:
Activity Patterns in a Completely Online Course, Proc.
16th ACM International Conference on Supporting
Group Work, pp.107-116, ACM (2010).

Kwak, H., Lee, C., Park, H. and Moon, S.: What is
Twitter, a Social Network or a News Media?, Proc. 19th
International Conference on World Wide Web, pp.591—
600, Association for Computing Machinery (2010).
Brin, S. and Page, L.: The Anatomy of a Large-Scale
Hypertextual Web Search Engine, Seventh International
World-Wide Web Conference (WWW 1998) (1998).
Kang, C., Molinaro, C., Kraus, S., Shavitt, Y. and
Subrahmanian, V.S.: Diffusion centrality in social net-
works, 2012 IEEE/ACM International Conference on
Advances in Social Networks Analysis and Mining,
pp-558-564 (2012).

Karlsen, R.: Followers are opinion leaders: The role of
people in the flow of political communication on and be-
yond social networking sites, Furopean Journal of Com-
munication, Vol.30, No.3, pp.301-318 (2015).

R, RIEHEN, T 2 RERBANY -2 [
W7 R DR, T HULBLSA R TIRE, Vol 39, No.8,
pp.2452-2465 (1998).

BAEE, INBREAN D A2y 3 15 EFH L7 Twitter
=TT 4 —VHEE, OART — & N— ZFEEH
ik, Vol.13-J, No.1, pp.1-6 (2014).

Kataoka, D., Kato, M., Yamamoto, T., Ohshima, H. and
Tanaka, K.: Context-aware relevance feedback over SNS
graph data, Proceedings of the International Conference
on Web Intelligence, pp.823-830 (2017).

Osborn, A.F.: Applied imagination, New York: Scrib-
ner’s (1963).

IS AR 38R Bl R D 72912, Vol.136, H
JeiEm At (1970).

Ozgur, E.: Effective Inquiry for Innovative Engineering
Design, Springer Verlag (2004).

Github API, available from (https://developer.github.
com) (accessed 2019-12-30).

Lowe, R., Pow, N.; Serban, I.V. and Pineau, J.: The
Ubuntu Dialogue Corpus: A Large Dataset for Re-
search in Unstructured Multi-Turn Dialogue Systems,
SIGDIAL, Vol.16, pp.285-294 (2015).
AR [V 7 by = THZT— 2 A 2016~
2017, A F & (https://www.ipa.go.jp/files/000057877.
pdf) (&M 2020-01-06).

© 2022 Information Processing Society of Japan

HEE A (ExR)

1996 4B A K B LB G A7 7t
R, 2001 A [F R AR BE BT A
FERHERE R T LR T,
+ (%), IEKFT, WREEK
FEF, FIRGEA 24T, 2013 420
BRFER AT MERIZ. 2018 4F

QRN = ¢ T VAV E /A SN Ny R/ 7o B A Niy A
T OWZEIHEF. HARY 7 b7 = 7TEE#S, IEEE, ACM

B% —8&
2018 LE WA R AR o R HL A R S A
T A T ALY AFREZE, 2020 F
IR K 5 K B2 e v BB RSB SR R 56
iy A T A T A T AR AR
BT, 51 (T2%). FEIZT R -
TA T4 I — 3y AR

it Att. 2021 EMA AT X - 27 - KT P —XH
M, BAECESL. Biry NI — 2R 2 HL-a 32
S =3 YONTICEE 2 Fo,

703



