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Abstract

The effectiveness of meetings is highly determined by interactions among participants.
However, due to the complexity of natural language processing, it is difficult for electronic
meeting systems (EMS) to analyze the dialog. This research introduces the conflict
management model to text-based EMSs to analyze the conflict status and its trend so that
conflict management and agenda facilitation can be implemented. The proposed text-based
EMS facilitation mechanism is composed of four major components — sentence opener,
feature extractor, status analyer, and agenda facilitator. Sentence openers provide a natural
way for users to identify the intention of their conversational contribution without fully
understanding the significance of the underlying communicative acts. Feature extractor
extracts critical parameters, which are used for status analysis, from selected sentence
openers. Status analyzer uses the hidden Markov model (HMM) to analyze the
assertiveness and cooperativeness indexes for recognizing the group conflict status trend
and predict the possible future meeting confluct status. Agenda facilitator, based on the
predicted future meeting status, guides the meeting toward the expected meeting status to
increase the meeting effectiveness and efficiency. To evaluate the proposed mechanism,
four constructs, aiming at meeting goals, freedom of participation, satisfaction of results,
and satisfaction of meeting processes, were used. Based on whether utilizing sentence
opener and/or meeting coordination and facilitation mechanism, sixty information
technology related major college students were randomly arranged into three groups.
Anonymous meetings were conductes in the experiment. The experimental results revealed
that sentence openers have significant positive effects on both aiming at meeting goals and
satisfaction of meeting processes and no significant effects on freedom of participation and
satisfaction of results. The meeting coordination and facilitation mechanism has significant
positive effects on aiming at meeting goals, satisfaction of results, and satisfaction of
meeting processes and no significant effects on freedom of participation. It implies that
only utilizing sentence openers does not have significant effect on meeting effectiveness
since no analyzing of dialogs is implemented. And the proposed mechanism can improve
the meeting effectiveness and efficiency without limiting the participants presenting their
opinions.

Keywords: electronic meeting system, group support system, conflict management, agenda
facilitation, hidden Markov model (HMM)
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w2 Bk MESBEATHAN T AR A XIFRBEAMBGREER  TRAE
JiE5 4 B BF BY ) € R R 00 A S AEAEBERY Dt R £ 3£ £ 4(Group Decision Support System,
GDSS) - — AR IR A KW EROE THERF G B IE A% KA ER
&R % v 18 & A Ak (Alvarenga et al. 1995; Foulds 1997) » vA32 4 B4 ~ I 5 ik
BENBRESHER - ARFAFCHBEY » SHERABLEFEiE B AT R E
BRI R E N BHETEIME  ARXR T FRAFCRIBEARES TR
P AGKREGEH BB AR AR ETHRAW A 0 R R R 2k
KoM IBLARIFMARIBELART > ARG R F M BB A - AR R
%3t 5 ke T -

HM I AGENESAEMNERIBELEE W% E  BAWHA - FARR
BRIRAEHF A —EESER B BRABEXOETRNE K BEBRAEN
P B R ey AR  REEHRIL XA TR » ARH R LK1 T BN TH R
A2 0 T B M BE B AT A 04 2% F Au 2k A% o Dennis et al. (1991) % 2 57 #F 2 X Bk 15 » 2 2%
BWIBLAARHATRZEFUBETRF BB ARGER - BTN IBROTATER
ZAE R ARMB FAZEE Y B MSNLICQ % IRC 5T A » £ 24% EAITH
WRE > EMFFTEFRARNI R T AEFRLYIBBARA - FHMRRTHE
RASHFZ P AHER A LR FEITHAPTLR > B L35 2 4B & 7T A3 B
W ERImaymE R - AP ETERALERN A AA LRI BER AR - REFAKR
TIALFI BB X F) B R R BT R B R R Rk s - FIgeihr &
Aoy A EBALNFE AR ERERLBIE LA T TR A SHAAREN RN
SEEERBBETFE L BRALRA A ()dAE T LA RS A
FTERETNE MBI SHLRERTREFERBENTRER  Q€HRRZH
ey hl B A FRAL MG HIAR T AT EALAS I LMY TEFR LT
o g EIRE R

MABNBEFEBAAR —AHERIN EANHEREEE R L —BESHERY
B ARG CEL TS EALCEBE T —ERABRERETF o R T A AR
BHRATAFSKARCR LA O H & R Mmey Z44EA & Rahim 1992) » B3 F E #t
B FeIRNSHEReEHNZEREAKRATREARY BAZHE 2N ERH
(Montoya-Weiss et al. 2001)  BH st » KR FAE R E L T 947 HE@HE X > F1 A 2%
B EAANTATZERE SR LA MBO R RAREAARL FLeAd
o PRBELENETHEEEA TR  EEREHETOEAHEY -
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De Santics and Gallupe (1987) 4 28 S A h X &2 A T R I B L0 AL 5@ N
THRAE - BARBEANERAL > BEGRAEEABM B AR  RELSHELY
SHBEXRTE - URA AHKOIEFN R ARG RE > MHEFREF O E oK
4, Dennis et al. (1991)A BB A AL T AL MAH L ARGIRE » LKL
AR B REF AN ERIET AP EAARBENTRESEXTR
B EE s B2 B UARWM A AEE A4S o @ Nunamaker et al. (1991)R] 45 :E A
BARMABREwHREREE NN A LB AT T 3R % % (Electronic Meeting System,
EMS) -
RATTFEHRALE EE25AEF MNAIXFE=ZH - UABHARDZT > AR
CHRRABALEEH SR > RAMETUREINAGEHFT  CTRRRINEEHK
%“,ﬂ’;;‘%’;‘iéﬁié R BRAFZEZRSHOEBIATL > TRREERGET D 2R
EERH O BRARAGEREAIKL EREZBETRGOER REINFHER
DI ER  FE R TFHARLSBARMEHE S XFREA T T eRUIMBEEZR
BEXFRAE > MRIEA—LERANNLSE  FREANALRK FBHHXF
FELITRAE EARORTYT  FAFEAFHERL R IAREIZTTCHRAURE
IR VE 3
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HREE R P&l | ERAT | EERE

RAEH [ HEET B F| BAdm = =
EH & VoIP ¥ i
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BRI EZAEGE LM - FTER - FFHLE - AR UEAHEBERERL
AB) 45 Mk R 5 SB35 ML BE R 4B Kk A9 M ] (Dennis et al. 1991) « B & M & £ 18T AR
AL kEaT Ry - BAEAAREIE  PITRABHAHB IR ALY LERIK
T LAXTEFETETAIBEIRL ) ML BAFRYE LBk THY
RRBEARRIATEREELARRLEEZNE N ABBRIBLAATITEGEHE
HARBE LR IR XL RO ER S WA A — B Ry X3& > FIEH
B EH - B = F A8 e84 0 LK o BF B AE B & R 69 2L F #L3 A8 (Bostrom et al.
1993) A M RIEFHBIBL AN LRZT i BRE - FBAL - HHBYTHA
MR F -
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MABRERIEBENEN ST » URAMGRAZT ¢HRRMGE ELAEAGTHRALE
BRARSBEEMET  HAZR EREHEITAGTRZBLBELMOME > LA
HMRAE > HREBREGRER ~ AAEE TR LB A A RER(ARRGHED
TOBMNRAEAINAGE  HAEBEALEERMK) 2RBEAMBEE L - HRE
5&32 BAUBRHAGCEATITAEBE LR EXAUYNELHAEBEIRESHMD

CAPRE R R BAEAR Kk b AT ERBAEI B AL EE BRI AN > LB
Eps %ﬁ% 5K A B 3 A% B M o ﬁ%ﬁm@ﬁﬁﬁi% SR mE o Ao EEER
B, AABRAACE S RE AN RETERANEIH(RALELT M -ZE0H B
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XFEEAETTARBARESE - RAZENERTA -
HEF RN ARESHARTRANMATES > T TARAHZER

F ok 64 3 A4 (Carell et al 2005 ; Donmez et al. 2005 ; Ingram and Hathorn 2003) - g7 &
T aHctw %W&m$ﬁﬁﬁuﬂ e REA > oL EBEAGER > FFH AR
BT REAAMMMAAR L AR EF GRS AARE ZRMAMNY > EH T
&ﬁmﬁﬁ%i%%%$M%%°%ﬁ’E%%%ﬁﬁ@ﬁ%HM—r%ﬁﬁiﬁﬁJ
AEHAEFELLH R E LS LR RRS] > BREHAMEPBAAROETF TR A
KRAEZESHOETH N TR BLRARFISHFRIBLASLBMARETEREK
SmENT AR RPN BARTREZZEA R KRBT 0 NIFEHL — 4
BAMER LB EBOELZRRAZ — ATHAXFHEFRARTERAEHEE
l B Frey £ B f2 0 Soller (2004)4E A 3& ¢) B Bx 33 (Sentence opener)k & # 35 8 8) T
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Thomas (1995)fe#i R & % & T — B8R LN FHFRAEC LB REFHBF LI TH Y
ér‘n‘z SE S MBRBHRABEERTHAMES - RHHENER GBI (View)T 5 A =
— G BRE A AR R I A BRI AN R RTH
B RRABRF s EE TR % HLAFENHERPEBEERANRER > &
ﬁ%%i%mﬁﬁl%%%%%i% ANEM GBI EZ RS " RAA B
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HREFLBRABEHERGFALASIEIL > SR E ZRATA 19405~1970s 2 R 5 A
BRBEmMT  BRAEERABR TN —RIEBNE > RRABAHEEE BN LES
2o RUEBMROEAHNBEREYTLRMABRRGOT - L AR > HRLEIFELE LN
B JE 2 R IE ) 0 AR EFAA T 4 B o fiE M7 R (functional conflict » X 4§ & R MM R ) 8L
7 iE % 481 R (dysfunctional conflict » X 4% & BHETR) - hAeteiy RT A X35 H 4 B %
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T AGER  FEFRLEERTHR > EmEAgAKERO TR - BERZT  KER
R Rfofh-F BEEHERAARMY  DRERAFHEN T BACEFEXM 2
BEHGRFERRELTERARMEER > EWKR-F EEHER > B AR A SR
BBERBAHERLN R AARRMAR B
MM XK BB AEERENT €48 &K E 84T A E B K ERahim 1992) »
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(assertiveness) ¥ &4k JE (cooperativeness) iy 18 # & hu SA 2| 4 #4 2 A8 RAT A @A X,
(B 1) :
HFRTEFAILAA T RRAHBE S WEBFAZE—G B -
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Zth R TAL AR F R FE R A FA BN AR A AR R R
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EE &Y FBH KRBT AMHMH RO RES XA AR LR E %8y (Volkema and
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EHREABMY > Wl REBEREEHERR? RRZ  wRHEHEERK FEH
BHRE > XZEABREILFIRFEEHERERORKTT - R 2B EZHMAHR
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FERMER TE=ZFWAE ) REFTZ - KRR EZEREIE AR E
#oMARRHER T EZFNAL > BB ERET RS EHRBEERE -
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(source: Robbins 2002)
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EF @SR BB EE -

AARREZXFAEF R BIA S @0 H3E W) L — 35 4 B AL (Sentence
Opener) ~ 43 # f& % B 7014 (Feature extractor) ~ € 3% 4k A& > #7 70 ¥4 (Status Analyst) ¥ 3% #2
4% B 7L (Agenda Facilitator) % w8 £ & T AH(B 2) - B HAAEAHEH T A
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MEZEBEWMABLAARETREZ SN THLERFRCELERATEIELS &
MEERAMHKERLAEZFERANEGHAATYT  EREAFFANBE ST SE
HoRBBHBRKREGBEINZA  SRKE>WH U FERB ML H > BB
& R & 7T X4 A (Hidden Markov Model, HMM) i 17 2¢ 8% & 8] #k RE A8 % 933k 3L FA R 14 &
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Soller é(2000)ﬁﬁ X EH a%ﬁﬁ;b I B n#a 0 63 % KRequest) ~ i@ 4o (Inform) ~ % B
(Motivate) ~ 3t # (Discuss) ~ # 3 (Maintenance) ~ £ % (Task) - 3 1% (Mediate) #1 2 &
(Acknowledge) ERA(k 3) ﬁﬁ% EOMBMAZLET TARALKBESHWE 3 Aw -

&= 3 ErRRREAARTEA

aA R

R R L dm e L ART AR - ARBAER 5 ...

i# Sm RAVE HFH AR RETTWRE FHEWH AR,
gl BB EET ; w5 A ..
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(source: Soller et al. 2000)
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Thomas (1995)2 AT R ey A A R EARFERSFEREHEE > mIEEd
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25 &) B k39 FREERE REERE
BREE | A | BEHE | AEE
RHBEET ... 5.798 4.385 0.395 -0.254
KETRE  Bh.. 6.875 3.678 1 -0.807
B # (BT R). .. 4.498 3.87 -0.336 | -0.657
i FAET... 3.319 5.107 -0.98 0.311
ECE 3.317 3.432 -1 -1
HAT B B LA ArE 4.291 3.792 | -0.453 | -0.718
T 4.365 4.429 -0.41 -0.218
B 4.429 5.331 -0.375 | 0.486
fa % ... 3.691 4.084 | -0.789 | -0.489
T VA R IE AR (5).. 4.004 5.32 -0.614 | 0.497
KA AR AR EHE| 4418 4.112 -0.381 | -0.467
‘iﬁ%}&% T vf%? .. 3.605 4.196 | -0.841 | -0.402
BEREFR. 6.727 4.454 0.917 -0.2
HARE HH 5.847 4.205 0.422 | -0.395
K(oe)FE.. 5.253 4.149 0.09 -0.438
&KL 5.452 4.176 0.205 | -0.417
1R¥ A AT F k. 4.159 5.964 | -0.526 | 0.982
HAREFK.. 3.625 5.987 | -0.827 1
T VA S AR AR R AT . 4.944 4908 | -0.085 | 0.155
 SEEEZENTH

BHREAERAMFK CHEZ LA EZHERNOEORBKEA Y  BITHELIHENARERE
R REBHEKENBEIVZA -  BEGHAR T TUERBEAZAKE ~ B
A& BB 4 ~ 18 A%é@&iﬁ%?ﬁ’ﬁéﬁ BEEZESIEEMN  RESBKES THAEEN
BB E SRR o KAGAT R @RS HMME L -

(1)EANERIAREE (ap, cp) :

'J)ﬁfifﬁ%""'ﬂiﬁﬁéﬁ SRR FAIBRIFHENBRIFERSAEMEE > TRANET
TAA, N TEAN, 9EB > AARA(ap, cp)RETBAEAKRE  HF ap F5EA
TABRFE  @Mmp RIABANEAASEE -

(2)E A RHIRHF (AP, CP) :

ERETAMHAERREYF XA B L a9(Volkema and Bergmann 1995) » £ H 18
ANELRERITAHAEER P €A B THBITF BB iFEEmEs — 8 TUmAHER
B2 TR BEBEARPAGLE > LRUAP, CPYRET - AFARAA T8 TH% 0 #
HEAERRERREZBRGIOBSB AR  REFHOEIL FHRORESLRAZFNE
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AP, = ATHA M 25 1> PiR Al 69 S % R R HF B AR IFAL -

CP, =& aTHA M B ¢ 0 PRl 69 5k R 615 B R 4514 -

AP_ = sx VL HA P 86 t-1 oY S L A AN B AR AT 1A -

CP_, =Vt 8o P 85 -1 09 S L H 1B A SV AR AF{A
‘W:mm%m%t’ﬁﬁ%%k &) B BRI BT B B

cp,=F BBt S E g ﬁl%iéi:aﬁﬁ/%/\ﬁﬁ{ﬁ
aLPFERERO<a<) REEPFTLEEDESFE A RNREFEMHIT
ey AR & -

BEFRHBEHO L) REEMITEHEERDE SR LRI ESEERIT
fEegFanR & -

EAWRETE=1) AR =ap L CP =cp, °

FMAEBPFBEER G EBARBBEE ToOLEHEDS

(a) K A EH ML iBA2 @ R BPTA AN R T (ap) AN SAEE(cp) » E £ZA -1
M1 2P B AP L CP AL R/ -1 81 1 2 o 4wtk > TIRERIFE ML
ﬁ&%%mﬁﬁxﬁé%@ﬁié¢ﬁﬁ&%@%iﬁ’&K%%ﬁ%ﬁﬁi
AL ey ;i By 1E o

(MTFA%H EAFE T B RAHH B TR ERE R s RO B

REA BTS2 ey A Hm B BEAKIGBIT -

(@%%ﬁ&ﬁ FHE ARG EHED R TRELBLEZ TR —F 0 AT
Heestaem-Piae P g R L AEBALRER RARET > BA
EHBEFEBRIEZUPL, CPER LRI KRS BHEF 20 AREHEHESN -

(d)@'ﬁ/‘%ﬁ FHREBRERM TR LR ALEER '—jta%;J —F - A&
BEHFXAFANARREEHYAARRE — R FEE A REREE > Rk 7 E
ZLEHALRERIA > PUTRER -

CEAZREE :

LW E G B RN T ARSI A F WS BARRE G AR T AR
B T3 1A 0 i 1B S BT X R AR B A 4k e 33 R LA e H g S RAZ T
(4)BFRESERE -

HBAEA S e ke sk 0 SHARERES S R BT £ o T AR R FI BT FE AR & AT 04
ARl (B 5 sz L) M AR S ME NIRRT -
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