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Abstract

Consensus is the process or outcome where two or more parties reach a com-
mon opinion, solution, or decision. In social, economic, and political contexts,
consensus-building is fundamental for groups, organizations, and communities to
move forward. Achieving consensus allows individuals with conflicts or differing
perspectives to find common ground and cooperate toward shared goals.

Effective consensus building holds value beyond merely making decisions. It
strengthens relationships among stakeholders, lays the foundation for future coop-
eration, and leads to better outcomes.

In meetings, consensus building involves participants working together towards
common goals or solutions and reaching a shared understanding or decision. This
process is particularly important in meeting environments where people from di-
verse backgrounds and perspectives come together to share information, exchange
opinions, and deepen discussions. Consensus building in meetings serves various
purposes, such as achieving organizational or community objectives, solving prob-
lems, and making policy decisions. Typically, the process includes clarifying issues
or setting goals, discussing proposed solutions or ideas, and exchanging views on
their merits, drawbacks, and feasibility. Through discussion, participants enhance
mutual understanding and gradually converge on a common solution or decision,
eventually finding an agreement or compromise point everyone can support.

Effective communication, open discussions, mutual respect, and flexibility are
essential for realizing this. An environment where participants can freely express
their opinions, listen to others, and adjust their positions as necessary promotes
consensus building. The role of facilitators is also crucial in guiding discussions,
managing conflicts, and helping participants focus on common goals. However,
consensus building is not always easy, and strong differences of opinion or conflicts
can sometimes be barriers. Facilitators are needed to resolve such situations.

Facilitators play a central role in the consensus-building process in meetings.
Their main task is to structure discussions and ensure that all participants have the
opportunity to express and be heard. They maintain a neutral stance in conflicts
and seek constructive solutions to manage them. They also foster communication
among participants and deepen mutual understanding. Facilitators guide discus-
sions toward common understanding or compromise points to promote consensus
building and focus on shared goals or solutions. They also record and summarize
meeting content, decisions, and unresolved issues, helping participants understand
the discussion outcomes and move forward.



To effectively manage online meetings and promote consensus building, it is
necessary to support participants in overcoming technical issues, actively engaging
in the online environment, and taking measures to protect security and privacy.
High-quality discussions and effective consensus-building can be achieved even
under pandemic conditions by leveraging the advantages of online meetings and
addressing new challenges.

The development of Al agents to support consensus-building in online meetings
is advancing. These agents offer various functions, including structuring discus-
sions, organizing and summarizing information, encouraging participant engage-
ment, managing conflicts and issues, promoting consensus building, and providing
technical support. These agents aim to address the unique challenges of online
meetings and enhance the efficiency and productivity of meetings. Agents are cru-
cial in maximizing meeting outcomes by focusing discussions, encouraging active
participation, and guiding toward constructive solutions. The development and
implementation of these agents are expected to overcome the challenges of online
meetings and realize more productive and satisfying meetings.

This study proposed an agent for extracting objective content during meetings
to address the potential influence of facilitators on meeting outcomes. This agent
aims to reduce the subjective impact of facilitators on meeting proceedings and
evaluate opinions and proposals from participants in a fair and objective man-
ner, thereby improving the efficiency and fairness of meetings and promoting more
meaningful consensus building. The agent was realized by collecting text data
generated during online meetings and applying natural language processing tech-
nologies for topic extraction and attention assessment. Subsequently, a platform
for online meetings was constructed to conduct meeting experiments and evaluate
the agent.

In the experiments, students from various fields within the university were gath-
ered to discuss issues related to the Sustainable Development Goals, conducting
six experiments divided into morning and afternoon sessions, each lasting 30 min-
utes. After the experiments, a survey was conducted. In the survey, participants
selected the content they focused on every 10 minutes in a format that allowed
them to choose from the provided options. Many participants were able to find the
content they focused on among the provided options. However, some participants
chose "Other," suggesting that the survey options did not cover all the content of
interest. Future research needs to analyze the content entered by participants to
improve the accuracy of the focused content.

The AI agent developed in this study has been shown to be an effective tool
for supporting consensus-building in online meetings. Future research is expected

to explore the applicability and effectiveness of the agent in various meeting envi-



ronments and discussion themes and to seek ways to support consensus building

more effectively in online meetings.
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MENFHEDOFHEERHEMCE EENHITZ (0F D, BHET ZRESCREEHT
3) WERE2RT 2, SUVRLI 21— dOBDE. SINEDEED SBEN., B
LWESEICRIT S 200, Rikd Ol 3 2R Z R T,

EEEDOIGHTIE, PageRank 7132V X AE Ry T —ZHNDFTXRTD/ — K |
THOVIRLETEZIN, %/ — FOD PageRank [ENZE ST 2 T D71t A0
o ZHUTED, MPBEEDIL2WVIHETDOH L /) — RERETE S,

X 3.6 KA NDEEZRLE—HTH 5, KA M 1DPERVIDOKFET, KA T2
CRZPIDBEZRL LIHT BEE. KA FADRKRZR P 21T 3RETHD, R
A+ 5IEAER 4T RIETH 5,
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(A 1 5)

X 3.6: &> T4 UEFBIBITBERA DGR

JE(REL 0.85 R E L. PageRank ZitBZ2{To72 2A, TNZNDERRX +D
SUFR VBT O@EY oz, RAF2ERZF VTR AR 110
TBRETHEH, XHIREIFHSRRAF2DHD, KA+ 3 LD 3 PageRank
WBAEREERZ, ZOEHAEIE. RAR2XRAMIIDFHEIATHWS %
HIRT %,

1. KR b 1 D PageRank fi: 0.3859
2. KA b 2 D PageRank fH: 0.2460
3. KR+ 4 @ PageRank {H: 0.1769
4. KA+ 3D PageRank fHi: 0.0956, K Z b 5 ® PageRank fH: 0.0956

3.6 FHARBDFEwWZHIA

LDA EF M &% by 7B L PageRank I2 & 21EHRZ b D¥Ei 2 HAS
LB T, DBCBIIAEH Ny 72 X DRBREMICKRET 5 Z & 230 HE
%%, LDAETADHLPIZLZ Py 72 D73 %ffio T, PageRank 713V
AL Lo TREZINLTFHRRA MNZEENS My ZHERDMPRDRKZI WV
Vv Z%EHM Y272 LT, GPTATIE v Z70H <) —%2EKT 5, T4
ED. REOPTRICEHELR 7T —<PHEamDRA ¥ P2 ofEHNiciiET 2 2 e n
TX5%, 2%, BHROFTED My V7 PROBELEEDTVWED, £12Z2D
My ZICBET 2 EELRFES IO ZIHMEICT 2 Z A RRELE D, 772V
T—X—3 X DMRNCERTETL, AEERZRET 2700 BRNZ T 7
PavelAa I N TE S,

GPT (Generative Pre-trained Transformer) (&, B SFEUUE (NLP) 1281 % %
JEEEETNLD—MET, OpenAlIZ X o THFHE I Nze TDET I, Transformer
T=XT77F % 2223 KEDWTE D, KR T—&%ty + & HWEEHE
IZ X o T, JLNHiZ F B & A KRE N 215 5 5, Transformer (&, FEHEME
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(Attention Mechanism) ZHUIMNIHEREINTWS, ZOEMEICE D, T LIEA
HNENETFRA ORI LT, CORED FE) 2 O5XRELEEET
%, ZAUTED., XROMELHEE D, X OEEMEOE VT F X MERDAHEC
25,

GPTET WX, REDTFRX T —XEHOWTEIMIIIREN S, ZOHATI
Wrat 2Tk, ETVIEEEOEARN AR - oMEEE2FE T 5, 20K, K
EDRZAZIZEDLETHHE (Fine-tuning) 217 d, ZHhzkb, E7UZ
FEDICHPTIZBW T MWt R T 5, N—Ya> e LT, GPT-15256
AED. GPT-2, GPT-3 (L EZRITTER, EN—Yavid, EFTLDHA X
(T X =2 DFD). XIRUERES), ZEEMNDREN R DR THEIR ST
%, D55, GPT-41%. HEA OpenAl i X » TR SN -HASELE S
NDEHRTH S 24 TDETNVE, FiIHTH 2 GPT-3 DEAMEZIEL D
D, EDREBET N AR RT X =2EeHb, 2Tk b X E#L k%
HEL, BEOEWT F A MM ARETH 5, GPT-4 13RI RVRE UL 3
ZHENDEELTED, BOREPLTEICBVW T B D 30 2T 2,

PageRank CiMliS N FEHEDOEH WA bD My 72 6t I /- HEE %
FALT, GPTETAEHWT Iy 709~ ) 2EKT %, < Vik. DD
FERHIRARA ¥ b ERIE R, SNERRO2IRMEE IR T 2 DI&kiio,
T/, BEOBEDLE 22— 7 r0—7 v FOBICH, BEER MYy ZITEREL
772 AL, RRBRET27-00HEE 125,

ZD XK DIZ, PageRank TRHfiNz{FEHRA PD My 725 BiGEZHIH L.
ZNEIICGPTETFAEZHVWT Iy 70H < VU BERT 2 5K, A 574>
DROMBN e RO 2R T 298Ny — Ve b, £/, ZhoDT
212k, REOEBELRAEEZHELOEMICEN L. SMEIEROARL %
WABZ BT ZIEDVARETH S, DFED, AV 74 VRHEDT — X
DHEECAHEZED 2 Z N TE, RFROMBLESNEOFEE R LICHS
T3 ZeRHIRFTE 3,
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F4E RREER

AETIE, BRSNLEFEOEMEEZREL ST 2720 DEF ., ZORRICED
SEEZEITD.

4.1 EERIFIE

4.1.1 XEBM

FEEROEMZ, 74 VRBICBI AR E IR T 3 -DICHRE N
IV OMREFHET 222 THD, BRMCIEIEROSINE2ED, * >
T4V T Ty VT —LTRRFEFRZITS, 2%, FEBOT—X%2{fi-> T, LDA
ETVEMER L. PageRank TIEHKRR M Z2RET 5, WK, LDAET LT,
HRZAMZBWT My 7 OWEIHIRDEVDIOEEH Ny 72T 5, X
512, GPT-4 TH~ VU =4k, SIMED7 > — b e LU THREFEOZY
W23, /7. EBORFET — R2ICHEILIock b, BEFEOEMAN
CIRFEEBHO2ICL. SBROBERERET b,

2B AREBIABEEI AR AR 7 4 734 =0 ABE2 (N 05-061)
DHEBEZ T b DTH 5,

4.1.2 BN

FUIGAVEBRT TV P T A= LBV TTF R NR—ZXDFEREITO 2D, H
AFERFEREN 2R B, —EDFXF—KR—RFANREBREFR OB X NI ARFZDEAE
ENREL Uiz, SEEZEhTHh, BEL2BEEE2FROMATHH ., BHELRHEN
M OEEICEENT 2 Z e RN B,

4.2 FEERAE
4.2.1 XHERIRIS

KBOEM 2B R A—ITT 2720, BNFHERFZHRZIEEGL. FEHTHDS
AT — PRV a2y TREFEBREIT o 2o FEEBRIIFE U HDFHT & F12IZET 6 [1
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FhiL 7z 1 BIDFEERL 5 A THERE N, —HDOFEERISINEDRIE L7729
A4 THGR Lo EBROSIFIZGF 8K TH . 2 %R & FIRROERM /75
b[] l./j:_o

4.2.2 FEERDHEN

. REBEOEIT: BIN—1F AV 74T Ty b T 5 — A%@ﬁbf&)?ﬁ
DEBEATD o DD T —<WXHFNIEI N, ZIME X DT —<IZih
THHICHmZED 5,

2. IEHNADGH: KFET. 107 T8 SMEICH LT, ZORETORHED
EHNEZRLTHS S, ZHUTE D, SHEOET IS FHAOELE
2B NTE D,

3. T—XRIUE: BHEOLT XA N T —XENEL, BEFEEZHOTONELT
50ﬁﬁkw\HM%TNK&%EEW%@%ﬁ\E@kaki%@%@
IR EEN S,

4?@%&&%%%7% SINE I L 2FEHNEDORR CRRRFIRIC K 5500

TR R LLIGEHiS 2, ZBIC X b, SRRFIEOBEE L HEOSINE DR
ﬁzm BE LS %,

4.2.3 EERT7VI—F

FKERT > — ME. ZMEDISDEHNEZERT 27-DICHWONE, Z0D
T7Ur—bME AV I VERDOZEBETESMENED Py I imAR A > b
WRDBEOLER >0 ERET A2 ZHNE LTWS, 77— MaiX, #F&im
HIZED BEiIFon7zFB R Ny 70 i4 >~ PRV A N7 v X, BE
BFENLDOFLOHRDFHLEARZERT 5, 207BEXIZED, ZMED
o B-EROBEERAEDHS 22122 b, BRI N-FTIEIC X 2 0HER
DO AREY T2 5,

4.3 EEIXATL

431 FUSAVEREREBERIS—LT74—L4A

F T4 VERBDEBH T T v b7 x—2F A —T >V — XD Discourse Meta
AL THELL, 2077y b7+ —240d, ConoHa THREEXNZ ¥ — N —
FICRRE X, no-ip 2B U TEROD KRR N EDFIH XN TW5, Discourse Meta
E. KRB HDRARTA APARERT A A v > ay I+ —F LY 7 V27 ThH
D, A2 T4 U TO#FEmPII 2= —>aIELTW3, ConoHa DH— N—
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F4.1: EEHT 7y b7 xr— 4

OS Ubuntul8.0
Open source platform Discourse meta
SSD 100GB
CPU 2 Core
XEY 1GB
$v b¥A b https://disme.hopto.org

#£4.2: EITRBERIA T2V DNR—T g v

Python 3.11.6
mecab-python3 1.08
mecab-ipadic-neologd | 2020-08-20

gensim 4.3.2

WEZELER e BER Y Y — A2 L, no-iplcX 2K X MRIET 7 ADE
GEIERAET %, ZOMAEDLRICED, ERSMEBFBEILRELLRETA Y 4
VEEREITO e TE, ERO T — XL L SOHIRINATObN S, K 411X
KEBHATZ7 9 b 74— LDERERLIZDDTH S, £ 42WEFETTHONATZF
ATV DN=a eR_mLizbDTH 5,

4.3.2 +~EvIHhtEEE

By ZHIH S 2121E, Python 5382 MH L T gensim 74 77V —B XU
MeCab 74 79V —2{EH L. A 9A4 V74— LDTF—Z05%#o>TLDA
ETNAVEERLTHIS, Py 725, BARNREEZDINITRT,

o T —XHS:Discourse APIZF L THRED My 75 RA M EIET 5,
T/, MAGIRZERE S 2720, API¥F— 22— —ZZ2HWTEIF L. £
FED My ZIDIIHT3RZ % JSON A THIET 3,

o« T—RIV—=V I BURLEARRAFOHTIML 22 ) — =2 73572012
cleanptml B3 %, [EFHFRB e HTML 7 > T X7 — 7L %58 U
T. 7¥ A M256 HTML % 7 %2kRET 3,

o JEREEMNTMeCab ZHH LT, 27V —=v 7 3NETF A MO ERRHE
RE (%EA. #iE, ARG RHH T2, Ay FU—FV R MNEFAL T,
PEZIE T THEE DRI 21TV, — R TR HEE 2R T 5,
2T, XD WVWERRMNTERE KD 2728, MeCab F D HAGERESR
fEAT 28 DEFE "mecab-ipadic-NEologd" %2 i » 7z, Z4Ud, HHED MeCab &¥
#FH (IPAdic) IZEDWTWE D, #iik, BfE. A Y X —3v bRF V7, [H
GHFREDT Y MY —FKIBIZHRREL TW3,
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e MY ZETY ¥ gensim 74 77V —0DLDA (Latent Dirichlet Alloca-
tion) EFTNLVEZMHLT, XE»ro by 7235, MYy 78 EHH
[F%, R2ABUGE DRI =REFEL, ETNVE PL—=U 7T 5,

o EFILFHM:LDA E7 L —8 A 27 (coherence) ZEtHE L. ETLDMNE
ZEHS 5, —BHRIEET AR L Py 20N EKRINIC—E L
TWVWA2EHIZIEET, Ra7EEWEErRVWE &b,

TZNaAY XL 43 VFFHAEDT NIV AL ZRLEDDTH 5,

73V XL 4.3.1: Discourse 7 +#— 7 L b 75T

1: procedure ANALYZETOPIC(forum__url,topic_id)

2 data <— FETCHTOPICDATA( forum__url, topic_id)

3 keywords < EXTRACTKEYWORDSFROMDATA (data)
4 lda_model < PERFORMTOPICMODELING (keywords)
5: DispLAYRESULTS(Ida__model)
6
7
8
9

: end procedure
: function FETCHTOPICDATA (url, id)
return Discourse API 225 F ¥y 77— X ZHfE
: end function
10: function EXTRACTKEYWORDSFROMDATA (data)
11: return 7 — & 25 ¥ —7 — N2
12: end function
13: function PERFORMTOPICMODELING (keywords)
14: return ¥ —7— NIZEDS LDA P ZETV
15: end function
16: function DISPLAYRESULTS(model)
17: return €7 LR DERR
18: end function

4.3.3 RANIBERHKEE

Python Fa&Z i L T, Discourse 7 + — 7 LA DQHEPAND R MEHEZH TS
%712, KA FMEDREREFRZ W AlA2Z 7 7 2 Bl L7z, Z D1k NetworkX
7477 —=FHWT, Bl L7=7 T 712R D ZHK KRR b D PageRank [H%Z G HE
3T %, PageRank fHDBEW=DDKRA FZFHEHARA M LTHHT 2, 713V X
L A32FFETLTY XL ERLIEDDTH S,
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7T XL 4.3.2: PageRank it HE B XX AL 3D
1: procedure CALCULATEPAGERANK (topic_id, api_key, api_username)

2 posts < GET_POSTS_FROM__DISCOURSE(topic_id, api__key, api__username)
3 G < CREATE_GRAPH_FROM_POSTS(posts)

4 pagerank < CALCULATE_PAGERANK(G)

5: return pagerank
6
7
8
9

: end procedure
: procedure PRINTTOPTHREEPOSTS(pagerank)
sorted__posts < SORT_POSTS_BY_PAGERANK(pagerank)

: for 1 < 1 to 3 do
10: PRINT sorted_postsli]
11: end for
12: end procedure
13: result < CALCULATEPAGERANK (post;d,' your _api_key') your username’)
14: PRINTTOPTHREEPOSTS(result)

4.3.4 FBERAFDODREYZHBIE LDA EFILICEDSC YT —
=274

Python SfEZ#H L T, 43281k 4338 CTHEH L7 LDA £7 /L ¥ PageRank
LA 3MLDRA NDHNS Py 7 OWERSHPRDEVIE Yy 72 EH M Y
272 %3, ZLT. openai ® GPT-4 D APIZFHLTAN L, #&FitL=Fur 7
MZEOSWTH= Y —ZH AL, oy 7 MIDIFTRLTWS,

o LIRTD N % A

o HBRLFRFHBDT A

o DHENBEZH > T, LDAETFIUES T2,

e LDAETNVII MYy Z72HIL., Py ZIZHFEDI

o FTIXBIfRYE Py ZOHEEIIE ST, TEXA T MYy Z7HEERRIFH L.

My 7OV~ —ZflRLR—F THN
o ZADVVOBI'FEEEFRD R L WS MEICOWT T Y XL OIS (Al
D )"

o MHHIIDLER W, ZNFN Iy 708 <) =N

rhehodle LT, METONEICHEINZWE I IZ, FElZRDZ, B
S, HORNEEE. b Ik 2 HEER L. FEFEEIGEh TV,

FIATY) XA 433 BHET LIV XL EZRLESDTH B,
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73 X4 4.3.3: LDA 7L ¥ PageRank I2HD  KEEANBE DY~ 1) —4AK

1. procedure GENERATESUMMARY (forum__data)

2 lda_model < CREATELDAMODEL( forum_ data)

3 top_posts < GETTOPPAGERANKPOSTS(forum_ data)

4 highlighted__topic <— IDENTIFYMAINTOPIC(Ida_model, top_posts)
5: summary < CREATESUMMARY WITHGPT(highlighted_ topic)
6 PRINT(summary)

7: end procedure

8: function CREATELDAMODEL(data)

9 return LDA E7LIC L5 by 701

10: end function

11: function GETTOPPAGERANKPOSTS(data)

12:  return PageRank @ A7 3 DR A k

13: end function

14: function IDENTIFYMAINT OPIC(Ida_model, posts)

15: return FEy ZHERGMARDEV I Y 7

16: end function

17: function CREATESUMMARY WITHGPT(topic)

18: response < OpenAl API Zf# o CTH <1 —4 ik

19: return response

20: end function

4.4 EHERGEE

EERTIX G TRE 2 IS EI R (SDCs) MO BB IR L. 2hzhiliis =2
o FRIOH T — < I RIEEC

o EER1'ERZLZLTIITEE S TRV T T ?"
o EER'HIMMA L RICT AR E S THIERWT TN ?!
o FHER3' Y2 A —FHEEREHTZICWEEITHIERWTTR?!

Z LT PR oM 7T — < I3 HIEE T

o EEA4HOEVWHBEZAARLICEIIEZE S T WT T2
o EERSARCEHDOPEFLZEL FTIFE S TN TT N ?!
o FER 6" SUREENC BRI RIS T Tn 2

Eizb,
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* 4.3: FErT— &

FER1 | FEBR2 | EBR3 | EBRi4 | FEBR5 | FEEBR6
ZINER | 4 5 5 5 5 5
KA MREL | 27 49 58 28 29 33
FHAZXL |9 15 21 12 10 11
RIEEL 18 34 37 16 19 22
4.4.1 HBEFT—2

EFNETRDERBROKRR PRRRE-RZR 43117,
£ A3 KD, PRI FRORR MBI EROET & HITH S BT 2 2 A

yIR¥:9

%o BIMENPEBRICENTVWEINREEZTWD,

4.4.2 +~Ew e

LDA £ 7NV OFHi /775 L LT, Coherence (—EM) DEIZLIRD T X — &2
HEBIND, RFETIE. ZRHDRT X =KL, W ODrDEEFREL.,
DIRLEHHEZITV., Rl —EMOEZFET 5,

topicy,ums: ¥ ZOELDA ET VL o TREZINS My 7 DE % T5
ET b, ZOREIZT -2ty bR HOBIICE > TRR S, EFRTIE[3
5, 7| Zi6E Ll —BMEOR a7 it HE T %,

passesyist: 2SADE: A= R ZAEKIZH LT LDA 713V X LADFEITT 518
AR EIEE ST 2, IDZBLLDAREFHT 2L, EFANT—XITHL
TEXYRHEET 2D H 203, FHEREIEL 5, FEETI 5,10,
15, 20] ZH5E Ll —HMEDO R a7 2583 %,

chunksizejist: Fx¥ Y 7P A X —FBIZP L —=V T ENERF2 XD
BetiEs 5, TOEPREVIZE, ~HORETEIDZLDRFaX U}
B EH, PL—=V T OHEDEL b, EBRTIX[5, 10, 15, 20] 245
E LR —EBMEOR a7 Z23HT %,

alphayist: 77 7 b ¥ 7 auto’ (3 HENNZ BB E %2 TRE L. 'symmetric’
BIRTDO My ZIGELREAEGZ 2 L 2RHKT 5, FBRTIIMEZ
ffioT, mEA—HUEDRa72HET %,

update.veryjist: BHAEE: ETNDNRT X —XPEH XN ZHEEEIEET
%o EPKEIWVIZEHEIICEHF SN, L OHHORT 205N H 5, Z
T2, 0 2% L@k —BEDR a7 2587 T %,

randomgtate: GLELS — FELBERGD S — FERIEET %, ZOMEZEET
52T, ETNAD ML ==V 7HEROBFHRMEZIRALTX 5, ERrHHET
5%, ZZTI100 LEET 5,
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30 7DFNFNDOERRICH LT, 107HEMNTI Ny 7%

DTH3,

IR LRI o

F 4.4 EE 1 O LDA ETL8F X — X

SEBR1-1 | R 1-2 | 5EER 1-3
topic,ums 3 3 )
passes;ist 15 10 20
chunksize;ist 5 10 10
alpha;ist auto auto sym
update.very;ist 2 1 2
random,tate 100 100 100
Best Coherence
MBS =4 0.658 0.666 0.552

4.5 EER 2 Ol LDA ET L85 X — &

FEBR2-1 | FEBR2-2 | FEBR2-3
topic,ums ) 3 3
passes;ist 5) ) 5
chunksize;ist 5 10 20
alpha;ist sym sym auto
update.very;ist 0 0 2
random,tate 100 100 100
Best Coherence
CNEGEILT =4 0.627 0.460 0.513

% 4.6: EER3 DR LDA ET L85 X — &

B 3-1 | FEBR3-2 | FEBR3-3
topic,ums 7 3 3
passes;ist 15 15 5)
chunksize;ist 5 20 15
alpha;ist auto sym sym
update.very;ist 2 2 0
random,tate 100 100 100
Best Coherence
NG R = 16) 0.576 0.483 0.490
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4.7 EE4A ORI LDA BT RTF X —&

FEERA-1 | EBR4-2 | EER4-3
topic,ums 5) 7 7
passes;ist 15 20 5)
chunksize;ist 5 5 5)
alphayist auto auto sym
update.very;ist 2 2 0
randomgtate 100 100 100
Best Coherence
MBI =) 0.477 0.547 0.489

* 4.8: EER 5 ORI LDA BTN 8F X —&

2B 5-1 | FEBR5-2 | FEBR5-3
topic,ums 3 7 7
passes;ist 5) 5} 15
chunksize;ist 5 20 15
alphayist auto auto sym
update.very;ist 1 2 1
randomgtate 100 100 100
Best Coherence
MBI =4 0.662 0.620 0.603

7% 4.9: FEEi 6 DR LDA ET 8T X —&

FEBR6-1 | FEBR6-2 | FEBR6-3
topic,ums 7 3 )
passes;ist 5) 5} 5)
chunksize;ist 5 10 5
alphayist sym auto sym
update.very;ist 0 0 2
randomgtate 100 100 100
Best Coherence
NI = 16) 0.458 0.501 0.548

TDEIZ, FNFNOEBROEREES LDA ETFILDRT X —RIF—BMEHED 2
TOEBIICED, EBEIN, INOERERErLAD . —HMEDZR27130.45
m5 0.67TH b,
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L2rL. —BHORa73EddpIT RV Ny 7 THE I EEKT 5D
TRV [25], AZERZER, by 2T T5EZ b RS-0, BEIRIICRE
MBHBHE D&, EERCTHHE L& Ul 520,

4.4.3 KRR MEIBEEHEEESTM

feEHPHAND KRR b D PageRank TEIMHE L7222 723 Top3 i DR R + 2{FEHR

Abe3 B, FLT, 4428 TRIE L, ThZhOKE R LDA €71 T Top3
MDEZX ML, ZOHFTO by JHERSHIRDEV Iy 72 EH M
78T B, mRIZGPT-4%2fioT, <~V —24ERL%,

£ 4.10: EER1EHE 10 7BOFEE by R <) —

post id:1134 post id:1137 post id:1138
EHME Y topic0:0.9915 topicl:0.9631 topic0:0.9964
topicO D HiZE EZ25, 8N B>, Tx3, BHE KL, £XK, EH, B, #
S

topicO0 D¥ <V — | EREDEIRICITER & JEH OERDINEL

topicl D HLFE BN, 85, M@, MR IR, Bk, A, 20 5,155, ¥
N

topicl DY =V — | BRI RFE T, BUN OFEE 72T Tl gk R

F 411 EBR1HR 10 7MoFER by ZHBERE Y~V —

post id:1143 post id:1144 post id:1146
FHNE 2 topic0:0.9954 topic0:0.9848 topic0:0.9923
topicO D HiFE +57, BN, EZ %, Wi, b b, TE 3, E&K, HE 153,
G
topic0 DY~V — | BRODEF & MRRIZIE 153 72 0Hilli & T OTECR DI EE
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K 4.12: B KK 10 0B OEH Yy ZHHFRE Y~V —

post id:1150 post id:1151 post id:1152

FHNE Y

topic1:0.9496 topic0:0.9615 topic3:0.9635

topicl D HiZE

B, BN, R, 1ok 2, R, W&, B, i &, AR,
i

topicl DY <V —

BN ORDIIIFEFINES 721 T, ARREDZR T
BLREDD %

topicO D HiGE

W, o7, Ml B, ZZ 2, BE 155, 82, S5, &
C%

topicO0 DH <V —

BN DRI A 7300 il & S22 72 B PRAIE

topic3 D HiZE

S, ATRetE, &2, BR, BAFE, Hr L, £l FEE, BPUR, %
22

topic3 DY <V —

B L WEIROBFESL AN OB ENHEDOMBRK L 725
AIREME

+* 4.13: EER 2L 10 oER vy ZHHER <) —

post id:1160 post id:1168 post id:1162

FHNE Y

topic3:0.9194 topic1:0.9599 topic3:0.9330

topic3 D HiZE

S, BN, REFR, Hik2, R, g, B, i &, AR,
T

topic3 DY <V —

HIRACHE & 7 27 & 2ADUEIT & % BRHEE D FR

topicl D HiZE

IR, Bhh, HUEK, HAR, fRER, SRR BRfE, J6E, 72X, 1 v
k

topicl DH¥ <V —

ALK D R & Bl D R I DWW T D

F 4.14: EEB 2RI 10 70 FEE Py ZHBER Y~V —

post id:1178 post id:1185 post id:1175

THMNE Y2

topic1:0.9647 topic2:0.6606 topic2:0.9416

topicl D HiZE

B 185, TE 2%, ¥, JoiEE, E, B, 28, &,
{EPN:S]

topicl DH <V —

RN & 2 2 FLRAE & B SR DB

topic2 D HiZE

IR, ok, L, 85, T& 3, L, ol 2%, %
W, Bl

topic2 DH <V —

FILBIRIATE oD R TR & AT 72 0 SR D
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* 4.15: EF2RR 10 7BoER vy ZHHER e~ —

post id:1192 post id:1194 post id:1197

FHNE Y

topic2:0.9651 topic2:0.9651 topic2:0.9888

topic2 D HizE

B, 0w, SEtEE, R, W<, TE 5, Bl By, £

topic2 DY <V —

ES
FetEE b BEE O ¥ BE T X 2 HUEE O DR O
R

# 4.16: EER 3L 10 7EOEH b Yy ZHiHFRE Y~V —

post id:1213 post id:1226 post id:1215

FHNE Y

topicH:0.9040 topic6:0.5587 topicH:0.9329

topich D HiGE

ik, B, B S, A, ME, 550, JoREY, #2E, M, L

=Y

topich DY <V —

B e QAP 72 7] D& A AL XA

topic6 D HiGE

HA, M4 L, 7, ARz, &U 2, B8, =tk —K, 558
7, LES

topic6 DY <V —

HADY = ¥ & —[H# &t XA A

2 4.17: EER3HE 10 pBE0FEH Py ZHHER <) —

post id:1238 post id:1239 post id:1240

THMNE w2

topic2:0.9675 topic2:0.9574 topic2:0.9490

topic2 D HiEE

A 21, GENDER, B, B #L v, <5, EH E
KL 5

topic2 DY <V —

Vv HX—FEOEB ZDHL X

3 4.18: EER3RIZR 10 7o FEH by SR~V —

post id:1253 post id:1255 post id:1261

FHNE Y

topic2:0.8761 topicl:0.8251 topicl:0.9720

topic2 D HiGE

e, B, B <3, 20w, B, B, #im, GENDER,
B2

topic2 DH¥ <V —

BLBOYEY Y« v X —MEOER

topicl D HFE

W4, 21, GENDER, B, 85, 8, #L v, =, &
®, H

topicl DY <V —

VxR —VEOEIL ZDHL X

31




+* 4.19: FEBR4LHE 10 pOER vy ZHIHER <) —

post id:1276 post id:1277 post id:1279

HHME Y topic4:0.9544 topic0:0.9865 topic4:0.9908
topicd D HLFE BE, a8, 244t Z2 5, 8H, K, °T& 5, BE &

ES

topicd DY <V —

EHEZHAE O e 208 @

topicO D HFE

ik, IR, G, 71, 02 S, BIR, B, £ X5, WA, EH

topicO0 DH <V —

HH D HZE L A DRI

% 4.20: FEER4HRI 10 70 FEH by ZHEER Y~V —

post id:1286 post id:1291 post id:1284

FHNE Y

topic2:0.9738 topic2:0.8186 topic2:0.9599

topic2 D HiGE

UE,E, @, %2, B2 5, {l, @ L, fEE 24 2
5

topic2 DH¥ <V —

HEDE L FDZTFOHE

+ 421 EERARZ 10 DBOFEE by IR <) —

post id:1299 post id:1304 post id:1296

EHME Y2 topic4:0.9627 topic4:0.9643 topic4:0.8284
topicd D HiGE HEH &Gl F25, Tx5, 85, |\, 7t =255, DL

4t

topicd DY <V —

HEDE L FDEKDEE

K 4.22: EERS L 10 7B OEH Yy ZHIHFRE Y~V —

post id:1309 post id:1308 post id:1312

FHNE Y

topic0:0.9845 topic1:0.9870 topic0:0.9883

topicO D HizE

T TR, BB, B, BER, 4 7o, R, B R,
& — IV KA

topic0 DY <V —

HEA V7 7 ODREFERITOWT DR
)

(HH. B A

topicl D HiZE

FRE, 2R B A MR, P TRAL B S, B, RX B, &
D3

topicl DH <V —

K72 & Z RN DN T OTFAN 5 5

32




% 4.23: EERS5HRI 10 70 FEH by ZHHEER Y~V —

post id:1318 post id:1317 post id:1316

FHNE Y

topic2:0.9741 topic1:0.9699 topic1:0.9488

topic2 D HizE

Bz 5, B, B M, SR, TR HE AR Fo, #
B

topic2 DY <V —

PR & BIRE 2RISR 2 RRDFEB

topicl D HFE

AR, I 5, N, B0E, #im, B R 5, BT, B, L
N5, &

topicl DY <V —

HEONVERED S H D70 O/ BB R O

EVN
5]

# 4.24: EBRSBRR107MOFH My ZHHFERE <) —

post id:1327 post id:1331 post id:1324

FHNE Y

topicl:0.6143 topic2:0.8455 topicl:0.7428

topicl D HiGE

BERHER, MR, DI, 4 >R —3 v b, B, A&, #il, 1T
$, Wi, RE

topicl DY <V —

BN AT OMOHEF & 4 > & —% v MREDOIKE

topic2 D HiGE

TEE, FR, #HE, B, KE2v, B, Bk Bk, %
LW, —IR

topic2 DY <V —

BEONFELREDZE 270 DEKREARDILD A

+* 4.25: EER6LIH 10 pOER vy ZHIHER e~ ) —

post id:1341 post id:1342 post id:1338

FHME Y

topic0:0.8929 topic6:0.7857 topic6:0.7857

topicO D HiZE

HA, AV VHE ZZ5, A, TV, AR, Bk, 1E, [#

= ==
D, BEX\

topicO0 DH <V —

HADES MR EWERD AT Y ) » EHORFEM:

topic6 D HizE

FZE, XR, B S, X, 5, 5, AV V>V, =3 F—,
EHENE, T

topic6 DY <V —

BXEBHE Y A Y Y EHOBHFE & AR

33




% 4.26: FEER 6 HRI 10 7D FH by ZHHEER Y~V —

post id:1353 post id:1354 post id:1358
HHME Y topic0:0.9920 topicl:0.9875 topicl:0.9875
topicO D HizE SUEZEE), Dizwv, HZ2 5, B HA, B, #5, &0, %)
%, H
topicO ¥ <=V — | HARDBEXEME & <URZEBI N DXR
topicl D HiFE HA, =7, 54 70, B, 85, R, 21, RENRA
A, G589, BB
topicl DY <V — | HRIZBIF 2 = 7P A 7LD L IRERNEH 2 DHITE

3+ 427 EER6RZ 10 7BEOFEE Py ZHIEERE <) —

post id:1361 post id:1362 post id:1363
EHMEY Y topic3:0.9326 topic3:0.7319 topic2:0.9578
topic3 D HiGh i, LW, > =7, A4 70, Bk, SR, mEIRT X,

H.5, B, $df

topicd DY~V — | = 7V A 7LD N CIRERNET ZHITEDOF) R

topic2 D HiGE EZ25, 8 Lhs, T, &g, W<, Ha, <5, G,
TIRF v

topic2 DY <V — | HEROREAN E 77 XF v 7B ORE

ARIHFEIE PageRank 123D 2a7 ) 7z kb, &FEEy > a v THRBF
HxWh7z by 2R EI N, £7-. EFGERON, ERME, ¥z X —F
. HEOHE., KEEFRY, XFXER Iy IPERINEIEERLTY
%, fiizix, GPT-4 2R L CTEK Nz~ ) =1k, LDAETILVHITD FE Y
JHNDOHGESHEID, E MY ZOBLEBEICRHEL TS, 2512, FEY
JOHIEL <Y =5, RSN MYy 72 OBEN: » EEENSH SIS,
Bz, BRMEEICE T 2 Cld. Bl EHOMRIEZETH 5 2 & 5l
ThTW3,

4.4.4 T 27—

FEERTIE. 10 7B CHEENEOHMER(ZITS, 77— FTld, 20t
L7-HEHWNAZ - T, SED Z OREMICHEHR L NAEIEEREIC Y T E
2082 0% ERT 5, FREOBE. M LAZFHNEOBIZED 120530
D%, d L. ZMEOTHAREIE. COBRICH Y TIXE SR WEEIE.
ZOMDERZEDH D, B THEHNEZ ANT 5, FEEIZ6EIT- T, HEIZD
WTOBENFIZ3 oD 2, M41IFFDOHEERLEZHDTH 3,

34




16
14
14 13 13

X 4.1: 74— MER

X 4112 &% & BFEBEMET MiH L2EERNEZZEALN) O T Z2ofthz
BAEAND & TRAN OBEI D BHLLIIZWZ 2D 5E, ZHUd, SMED
ZLADE 2 o NRENICRE S BRI OH 2 o o3 EH LI-NEZ RO
FE2ZeNTERLILERLTED, ZOBEAMIL6EIOEBT—ELTWVS,

Lo L. —EQEEGDOSIMENT 7 — s DFERBEOFICHTOIEHNEE R
owam? LRICERATIE=70—0 TZ2ofty Z23RLE, 5% ZhsD
SMEDBAT LT-NEZ 2L, EHNEORER L2356, X612, RA
1 DEBRP BN eh o, BIMEOHEEGENGEGL. FEAEDABT V7 —1
THRZOFHARZRLTWS Z bbb

35



Hi

RiEEL-FTEREBEZZATLA mF0MEZALA BFRAS
X 4.2: KD 7 > — MER

AEBRTIX, HEHPAND KRR kD PageRank Tl L7222 7 5 Top3 fD A
A MEFEHRA M LD, HFHEOLD LORIX MO My 7 THEKI N
P2V =D LD ZGERINE 02T 272012, K43 2EK L7z, Z T,
PageRank 2 a2 7 B —FHEHWERZA MDD My F TERI NV~ — 2R IEHX
N7Z=NELE L. 433 RDBFHLIEARZERLEEZRLIZDDTH 5,

14

12

9 9
8 8
7
6 6 6 6
4
3 3
0 I I 0 0 0 0
= S| ES ) S S ES (3] ES 3

aELEFERATERALA mThBUAERALZA wxRAR

12

10

(9]

(%]

X 4.3 DEHLERNBEDO 7 7 — MER

36



X 4.3 Kb, FEhi2 L FER3ITIEIERDTHLLAEZERL 2 ANE, o s X
DZDolz, TORKE LT, ZNFNDORZ MU 49 £ 58 THDH, Zhrlt
B3de, MOFEBORA MUI0BELIRV. ZDOIZeh b, KA MO
LDAET AL NEN by 7 OREEICHET 2[R D 2 e E X b b,

4.5 EE

4.5.1 FHAEOHME

FERFERIC K % 2| PageRank IZ & o TRFE S N-FEHIRE . LDA 7 M & -
THHXAZ MYy 271k, BMEDOT7 V7 — MERL B L TRZYTH o7, 7
¥ — MEREZE, BEFEISMEOERTFOFEHNE MR ZI TWE %
RELTWS, 72720, FHCEE 4 TlE. WL D00 INED T20fM) 2#ERL
TEDH, 77— BB MEOFHANBZTEEIIEIAN=L TRV EDHHL
PITTI o 77,

T, RRAMEDEZr-72E2 L 3 THEH N v 72 &R L 2SINE0EH G
MEMoT=Z e o, BN LDA EF VOB EY 5 X 2 [HEEN RS T
72 ZHUE, AV TA VERDOGEE T —XEN Ny 7 ETILOBEICEREY
BrHBZ3Z 23 BERFATH 5,

ficd. GPT-4IC K2 mMND by Z7OH <V —4pik, EEFICSmED
HEHLZLEINS Py 7 2RBICELDHZ I IRILTWS, ZHUE. 2FE
HOEBERERRA ¥ P ERINIERE T 27200V — L e L TOBENLZAER
HERLTWS,

XoT, BEINLFHEEIA Y I VRRICBI AR IEY -1 LT
BYURFERZRLTWVWAD, 77— MNEEOWESRS T — X B EFAEEDH
RDOX SR SEORETH 5, DI, BRI2HERDT—~ITL->ThH
Vo ZETNLDREENRED X IICEDLZ DN, ED XD REET TR IR
P =GN0 E, BIWENLETDH 5,

4.5.2 R INTFE

7 7)) T =X —DITHRHM A RROMERICKEREELE X 20D H
%, RWIFETHREINIZ Al T —Y = > M, BENZSIEROFENE %Mt
L. 773V 7= —DFEBNHELHEKCTZ 202 H 5, LrL, 77
V7 —R—IZKBFHIlT. =— = > AR 2 IEEOHEE DY, EE ORI
fFIZBWTEDRERNOh, £/7 72 ) 7 —X—0HAEEY CORERRT =
B2 DOWTIE, SEROME TR 2 D EDH 5,

37



FTHE FrHEEDFE

51 FL&

AT, * ¥ 74 Y RBEOEEBE MRS, [HHRUEZROHED» S, &
HSMEOFHNEZ 7 72 ) T — R =~ T 2 R/ — = > P 2 BHE
L. ZOEIMEZ RN L 720

ZDT—Y =z M, LDAET /N E PageRank 7132V X L DHAGHEIT K
D, RETOHEBERRA ML FEy 7 2HBRINKRTETE L, UL D, ZHD
F—RA YV MZHEL, SMEOERE XIRT 22 e WREL Ro 7z, F7z. il
HEz by 71I2ESWT, GPTAZHWTH <Y —24R L7z, ZHuckb,
DROBEREERICE LD, BMEI RO ESRB LML LT 2o T2,

ZOB%I—I 2 L il 272012, EBOREEREZITo 72, FEFRTIX, A~
T4 YT T M7 =L ETERETV, BT —XEWNE L, ELT—
2%, LDA 7V & PageRank Z W T ., iamN AN THOL7,
SMED7 o r— MERCK L, Al=—Y x> FORRZFHE L 7=,

ZOMR, Alz—Y =Y M ko TRESNEEEA e izt >
. BIEO7 7 — MER—HLTHB D, BEFEISINEOERTOTH
NEZRZTWD Z RSNz, FHT, KA MIDPZVWEFHETIXLDA 71D
FEDM LT 2RI R STz,

MUEozehrs, AMRTHEINZAIZ -2y MEL AV I74 VRBICH
FEEBRERE BT 2EMNRY —LTH DI LIRENT, BIEDDDEEH
HRFEHANEZ 7 72V 7 —X =t T2 2 e 3 TE /e, SROMITTIE, R
RAEMT —VRRRBETOI -V FOBEAM IR E X SICKEFT 5
EBHIRFTE B,

5.2 S1EDRE
5.2.1 RKAHBDOEZRER

RANBOZHTIE, ZEOER, HIARL SROSHKEIHENT 2, 20
SR RO 2 mo., BRIERO 7o X2 LD EMICT 5, Al —

38



VYV IDRIDEIBERBIRFETED LS ITHKRET 20 2T 22 1. £
DOPHE & B EZ Rl S 2 D ED D %,

5.2.2 I—Jxy M MUIBEREDMREL

72 LDA BT NVDRT X —REBET 72D, ZNFNDRT X—REHK L, —
BYEZ a7 25 il Lz iUl o0, EETbi Macbook Air, CPU:Apple
M2, XEV:8GB DHEX, 5 FEEREDB 2D, V7L Z A4 L TOREDEH
NAEZFTHGT 2 Z e LV, ZD720I12, @RI XA —XRET LIV X A
ZEALT, ==Yz ¥ MUHEZA X823 Z e PRETH 5,

5.2.3 RAMIHTIEADIT

HEHRX M ZEEHET 2K, PageRank 2o T, 5tEZ1To7%, ZDK, T4
TNV P TRTORIXMZFEICEATHEZ L, LHrL, EEORETIE,
SOHEAZZINZNUIEIDER S, HlZIX, RO Z, —RTROKXES & &M
ROFEEDEAIFR L TIERV, F, REICHEAIEET 5, 1 FHEETOHR
SCHEOHEDEAIIELR S, TNETNDOEAZED LS IZERLAHT %25
F. SROFETDH %,

5.2.4 7)) F—2TOFHE

77V T =R —DFENE. FRMOMBRAMET LR L. SRR ERRESR
EEERERETZ 2D D, 20D, 772 T —X—DITHRHMNE
BMOMBICKEREEREZ 30NN H 5, AL THEINZAI -V >
M, 773V 57 —X—%FZEL, ZOFTHWEELrBBIT 22 2HNL LT
WBEN, T—Y Y MOMREZIERICHMIT 272012, 77>V 7—X—HY
DEFHAA AR TdH %,

772 TR X BEHEE. T—Y = v MRS 2 IFEOHEE DY, FEIRD
ZRETICBVW T Y ORERIIOD, £/27 72V 7 —X—0HAHEE Y OREER
BRTE20%HWs2 LCEELREE RS, ZOFGZEL T, =—Y = b
DISRERE R, 773 VT —&R—r—Y x> b OMHAEEAORELTIES
FFETZIeMNTES, LEDoT, 773 V5 —&X—ICX3iHiilZ, =—Y=
YIFOEMEEMIEL, A2 IA4 VRBECBIDZEEERE X DR ET
57D ETH 5,

39



I ESE S

o EWEH, A KHYE— BRI “F ¥ I74 VRRIIBI2E5EERDI-HD
77V T =X —XHT—y x> 7 20234 5 4 [ 5 & HAl (Consensus)
e, dbigE R, (2024 in press)

40



EfT

RIFFEDZRITICH =Y, FEEAETDH 2 LB AR M KA R D RS/
o, BRI BHERe R XA L2 R THRELYE 2 WL E, ZOHE,
R L £ 5

FRISES TS TFER. BHHEREED» S, RaXOERIZHZD, BlEL L
TEHUIRZMEZHD E Lz, ZIRXHEHROEEZRLET,

&I, BRINHEEDOBERICIE. AAKEORTIIHID ZREZTHE. T
HEZFE L, ZZIEHOBERLET,

41



S22 Xk

Fangfang HU. “The Process of Consensus Building seen in Group Discussions
by Students Learning Japanese as a Second Language: Based on Oral Mate-
rials during Peer-Reading Studies.” —#&HAGEEE WL, vol. 4 (Mar. 2016),
pp. 127-136. URL: https://cir.nii.ac. jp/crid/10560568617183515392.

Terri L. Griffith, Mark A. Fuller, and Gregory B. Northcraft. “Facilitator
Influence in Group Support Systems: Intended and Unintended Effects.” Inf.
Syst. Res. vol. 9 (1998), pp. 20-36. URL: https://api.semanticscholar.
org/CorpusID:39682852.

Hikaru Ishizuka, Shun Shiramatsu, and Keiko Ono. “Prototyping Agents for
Resolving Opinion Biases Toward Facilitating Sublation of Conflict in Web-
based Discussions.” 2022 IEEE International Conference on Agents (ICA).
2022, pp. 18-23. DOI: 10.1109/ICA55837.2022.00010.

Et2EE. “Filanr v 4 LV REREOHE L 2T EERHRICHR S H
BB HEE.” Mar. 2023. URL: https://www.mlit.go.jp/kankocho/
content/001580267 . pdf.

AT O, AR R, TR AN, and BT fRH. ‘T —Y = ¥ MEAMICHED <
KGRI AR S AT LRI : HE)Z7 72V T —2 a2 -T2V + D
FHNZ AT T.” Journal of the Japanese Society for Artificial Intelligence, vol.
32. no. 5 (Sept. 2017), pp. 739-746. 1SSN: 21882266. DOI: 10.11517/jjsai.
32.5_739. URL: https://cir.nii.ac.jp/crid/1390567172581532288.
PAERHERABAS M. ATV  BRER - SO LY
TAR¥REHEE ; 2. TAKR¥E, 2004.3. URL: https://ndlsearch.ndl.go.
jp/Pbooks/R100000002-I1000007353894.

T, “Hian F v A )V REFIESHRIT S 7o & TREE” TR 2 FERIFE
FEEZE(PDFHR). 2020. URL: https://www.soumu.go. jp/johotsusintokei/
whitepaper/ja/r02/pdf/n2300000.pdf.

Zin RAIN, av o Nt Ay, B 5l 1Y) F 4 v+, Koji Hasegawa,
and Rurina Iwase. “X{[H, 7F A PR—Z, T4 F v v b THDIAI 2=
F—aryBY =%l K= b well-being IZRIFITRE  FHiila
07 A )V R EGHERIRDUT BT 2 a1 B2 LR E © KARP,

42


https://cir.nii.ac.jp/crid/1050568617183515392
https://api.semanticscholar.org/CorpusID:39682852
https://api.semanticscholar.org/CorpusID:39682852
https://doi.org/10.1109/ICA55837.2022.00010
https://www.mlit.go.jp/kankocho/content/001580267.pdf
https://www.mlit.go.jp/kankocho/content/001580267.pdf
https://doi.org/10.11517/jjsai.32.5_739
https://doi.org/10.11517/jjsai.32.5_739
https://cir.nii.ac.jp/crid/1390567172581532288
https://ndlsearch.ndl.go.jp/books/R100000002-I000007353894
https://ndlsearch.ndl.go.jp/books/R100000002-I000007353894
https://www.soumu.go.jp/johotsusintokei/whitepaper/ja/r02/pdf/n2300000.pdf
https://www.soumu.go.jp/johotsusintokei/whitepaper/ja/r02/pdf/n2300000.pdf

[12]

[13]

[14]

[15]

[16]

vol. 24 (Mar. 2022), pp. 25-39. URL: https://cir.nii.ac.jp/crid/
1050291768485575168.

Yuki ANZAI and Shoko AOKI. “Workshop Practitioners’ Recognition of
Difficulties in Facilitation.” Japan Journal of Educational Technology, vol.
42. no. 3 (Jan. 2019), pp. 231-242. 1SSN: 1349-8290. DOI: 10.15077/jjet.
42073. URL: https://cir.nii.ac.jp/crid/1390845713050130432.

HILEE. “FHR | #LL 7242007 72V 77— a Y AF)L. HAZ 2—
F ¥ — 7 —F— XM=, (2021). URL: https://japan-future-learners.
or.jp/columns/urayamainterview/.

Takayuki Ito, Shota Suzuki, Naoko Yamaguchi, Tomohiro Nishida, Kentaro
Hiraishi, and Kai Yoshino. “D-Agree: Crowd Discussion Support System
Based on Automated Facilitation Agent.” Proceedings of the AAAT Confer-
ence on Artificial Intelligence, vol. 34 (Apr. 2020), pp. 13614-13615. DpOT:
10.1609/aaai.v34109.7094.

Ryosuke Kinoshita and Shun Shiramatsu. “Agent for Recommending In-
formation Relevant to Web-based Discussion by Generating Query Terms
using GPT-3.” 2022 IEEE International Conference on Agents (ICA). 2022,
pp. 24-29. por: 10.1109/ICA55837.2022.00011.

Yuki Yoshimura, Shun Shiramatsu, and Takeshi Mizumoto. “Semi-automatic
Summarization of Spoken Discourse for Recording Ideas using GPT-3.” ITAI
Letters on Informatics and Interdisciplinary Research, vol. 3 (Feb. 2023),
p. 1. bor: 10.52731/1iir.v003.070.

Takayuki Ito. “Towards Agent-based Large-scale Decision Support System:
The Effect of Facilitator.” Jan. 2018. DOI: 10.24251/HICSS.2018.047.

B 8 and 5 2217, U T A ZRICBI R -V 2V MAR K Z2EROZE
fLD5Hr.” NTHIREF R EERETH L, vol. JSAI2023 (2023), 2T5GS504—
2T5GS504. DOI: 10.11517/pjsai.JSAI2023.0_2T5GS504.

Chunsheng Yang, Wen Gu, Takayuki Ito, and Xiaohui Yang. “Machine learning-
based consensus decision-making support for crowd-scale deliberation.” Ap-
plied Intelligence, vol. 51 (July 2021). bor: 10.1007/s10489-020-02118~2.

Katsuhide Fujita, Takayuki Ito, and Mark Klein. “Enabling Large Scale
Deliberation Using Ideation and Negotiation-Support Agents.” June 2017,
pp. 360-363. DOI: 10.1109/ICDCSW.2017.75.

BLEI D. M. “Latent dirichlet allocation.” The Journal of Machine Learning
Research, vol. 3 (2003), pp. 993-1022. URL: https://cir.nii.ac.jp/crid/
1571698601169800320.

43


https://cir.nii.ac.jp/crid/1050291768485575168
https://cir.nii.ac.jp/crid/1050291768485575168
https://doi.org/10.15077/jjet.42073
https://doi.org/10.15077/jjet.42073
https://cir.nii.ac.jp/crid/1390845713050130432
https://japan-future-learners.or.jp/columns/urayamainterview/
https://japan-future-learners.or.jp/columns/urayamainterview/
https://doi.org/10.1609/aaai.v34i09.7094
https://doi.org/10.1109/ICA55837.2022.00011
https://doi.org/10.52731/liir.v003.070
https://doi.org/10.24251/HICSS.2018.047
https://doi.org/10.11517/pjsai.JSAI2023.0_2T5GS504
https://doi.org/10.1007/s10489-020-02118-z
https://doi.org/10.1109/ICDCSW.2017.75
https://cir.nii.ac.jp/crid/1571698601169800320
https://cir.nii.ac.jp/crid/1571698601169800320

[19]

[20]

[21]

[22]

Rickjin (#7:8X]). “LDA $#/\Fh.” Feb. 2013. URL: https://github.com/
zpfbuaa/Paper-1/blob/master/%E47%B8%BB%EI%A27,98/E6%A8%AL%ESY,9EY
8B/LDA%E6%95%B0%ES%AD%A6%E5S%85%AB%ES%8D%A6/LDAY%E6%95%B0%ES%ADY
A67E57,85%AB%ES%8D%A6 . pdf.

Lawrence Page, Sergey Brin, Rajeev Motwani, and Terry Winograd. “The
PageRank Citation Ranking : Bringing Order to the Web.” The Web Confer-
ence. 1999. URL: https://api.semanticscholar.org/CorpusID:1508503.

Despina Christou. “Feature extraction using Latent Dirichlet Allocation and
Neural Networks: A case study on movie synopses.” (Apr. 2016).

Ashish Vaswani, Noam Shazeer, Niki Parmar, Jakob Uszkoreit, Llion Jones,
Aidan N. Gomez, Lukasz Kaiser, and Illia Polosukhin. “Attention Is All You

Need.” 2023. arXiv: 1706.03762 [cs.CL].

#IX CV. “Transformer AN fi# (XfREHRTEEERR).” Dec. 2020. URL: https:
//www.overleaf.com/project/64ae0034e3a0b6a5583205ac.

OpenAl et al. “GPT-4 Technical Report.” 2023. arXiv: 2303.08774 [cs.CL].

Enes Zvornicanin. “When Coherence Score Is Good or Bad in Topic Mod-
eling?” Baeldung. 2023. URL: https://www . baeldung . com/cs/topic-
modeling-coherence-score.

44


https://github.com/zpfbuaa/Paper-1/blob/master/%E4%B8%BB%E9%A2%98%E6%A8%A1%E5%9E%8B/LDA%E6%95%B0%E5%AD%A6%E5%85%AB%E5%8D%A6/LDA%E6%95%B0%E5%AD%A6%E5%85%AB%E5%8D%A6.pdf
https://github.com/zpfbuaa/Paper-1/blob/master/%E4%B8%BB%E9%A2%98%E6%A8%A1%E5%9E%8B/LDA%E6%95%B0%E5%AD%A6%E5%85%AB%E5%8D%A6/LDA%E6%95%B0%E5%AD%A6%E5%85%AB%E5%8D%A6.pdf
https://github.com/zpfbuaa/Paper-1/blob/master/%E4%B8%BB%E9%A2%98%E6%A8%A1%E5%9E%8B/LDA%E6%95%B0%E5%AD%A6%E5%85%AB%E5%8D%A6/LDA%E6%95%B0%E5%AD%A6%E5%85%AB%E5%8D%A6.pdf
https://github.com/zpfbuaa/Paper-1/blob/master/%E4%B8%BB%E9%A2%98%E6%A8%A1%E5%9E%8B/LDA%E6%95%B0%E5%AD%A6%E5%85%AB%E5%8D%A6/LDA%E6%95%B0%E5%AD%A6%E5%85%AB%E5%8D%A6.pdf
https://api.semanticscholar.org/CorpusID:1508503
https://arxiv.org/abs/1706.03762
https://www.overleaf.com/project/64ae0034e3a0b6a5583205ac
https://www.overleaf.com/project/64ae0034e3a0b6a5583205ac
https://arxiv.org/abs/2303.08774
https://www.baeldung.com/cs/topic-modeling-coherence-score
https://www.baeldung.com/cs/topic-modeling-coherence-score

	目 次
	図 目 次
	表 目 次
	アルゴリズム目次
	第1章 序論
	1.1 研究背景
	1.2 研究目的
	1.3 論文の構成

	第2章 関連研究
	2.1 会議と合意形成
	2.2 オンライン会議とファシリテーター
	2.3 従来の会議促進エージェント
	2.3.1 Kinoshitaらの研究
	2.3.2 Yoshimuraらの研究
	2.3.3 Itoらの研究
	2.3.4 Okuharaらの研究
	2.3.5 Yangらの研究
	2.3.6 Fujitaらの研究

	2.4 本研究の位置付け

	第3章 ファシリテーター支援エージェント
	3.1 オンライン会議の構造
	3.2 エージェントの役割
	3.3 エージェント処理の流れ
	3.4 トピック抽出
	3.4.1 LDAモデルの概要
	3.4.2 LDAモデルのプロセス
	3.4.3 LDAモデルの応用

	3.5 ポスト注目度算出
	3.5.1 PageRankとは
	3.5.2 PageRankアルゴリズムの説明

	3.6 注目内容のトピック判別

	第4章 実験と考察
	4.1 実験概要
	4.1.1 実験目的
	4.1.2 実験対象

	4.2 実験方法
	4.2.1 実験環境
	4.2.2 実験の流れ
	4.2.3 実験アンケート

	4.3 実験システム
	4.3.1 オンライン会議実験用プラートフォーム
	4.3.2 トピック抽出機能
	4.3.3 ポスト注目度算出機能
	4.3.4 注目ポストのトピック判別とLDAモデルに基づくサマリー生成

	4.4 実験結果
	4.4.1 基礎データ
	4.4.2 トピック抽出機能評価
	4.4.3 ポスト注目度算出機能評価
	4.4.4 アンケート評価

	4.5 考察
	4.5.1 本研究の知見
	4.5.2 残された課題


	第5章 まとめと今後の課題
	5.1 まとめ
	5.2 今後の課題
	5.2.1 大人数の会議実験
	5.2.2 エージェント処理速度の向上
	5.2.3 ポストに対する重みつけ
	5.2.4 ファシリテータでの評価


	研究業績
	謝辞
	参考文献

