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Using Group Evaluation to Investigate the Balance of
Match Making in Online Games

Student: Jhih-Hung Huang Advisor Dr. Chuen-Tsai Sun

Institute of Multimedia Engineering
National Chiao Tung University

ABSTRACT

The interaction between players is always one element of fun in online games. If a
game is not fun to play, it will not sell in the marketplace. When players can have fun in
the team competition games which are based on interaction between players, it is
closely related to whether they can match with the same level opponents. A team will be
matched with the opponents which have close scores by the match making system in
team competition games in the past. Even so, we still can findauh#hduration of
game in some matches is too short, which means one team is defeated by the other very
soon. This result may be caused by the actual strengths between two teams are unequal,
in other words, we can call it unbalance matches

We use the theory of group dynamics in this study, besides the players’ ability it
also considers the group structure and communication, and we digitize these three
elements with the data collected from the past games. Furthermore, we use previous
data and machine learning to figure out the weights of these three elements, and
combine them to become a group dynamic value, which represents the team’s ability,
and then we discuss the balance of games based on the value. Regarding the findings of
this study, although the group structure and communication would certainly affect
team’s ability, the most important factor still depends on the players’ ability. The
average duration of game will be shorter when there is an obvious gap between both
teams, and the proportion of matches which the duration is too short is with higher
percentage of such unbalanced values. On the contrary, the average duration of games
with a smaller gap is close to the duration of all the matches. And the proportion of
games with duration too short goes down gradually while the gap is decreasing. It
explains that there is a better balance in game when matched according to the group
dynamic value.

Keywords. Online games, Team competition, Group dynamics
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B v5pk (Digital Games) s B Mg F s ik hy 5 - ¢ H 2588 (0ffline
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MUD) » < $R3% 5T 118 3 32 Fe dzit 7 3 -

Mo d R e MBSOl BF o B AR A 6 BB H A he 3
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FEFT R AEH B RR2 Bk 5% (Brown & Bell, 2004) » 3% #ciz 258
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ARFERME GG AT RRFE R L AL X EDEB PR RF R
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F-BAFE?P T Len i@ frd i A REPEPF TR L - BERY - bldoi
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Wi R A * K@ f 75 %A (Johnson & Johnson, 1991) -
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Shaw 1976 | W48 Ed & BAA B enA hpt g FIHE T ApREE

Johnson & | 1991 | MR EA Bt it e » 79

Johnson 1. 5 &

2.3 Bk 3 ;3. fﬁtb%*““rﬁwﬁ,4§

1)
.

LR B AR S D UV 6 F LB e
¥ o 25 kb ik

#2.1.2 BT &

2.1.3 BHsH 4
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FARTE A G Z B T FEE  EARISEC DR o o T LR
R hF o PR TR e FRREFT 1 TERUE RBER > TLRFE
%%‘i}%fﬁ_@wﬁvﬁf%fr#%ﬁvﬁﬂ: s BACA BT A BERE > LA FH LS
drx IApRA R £ o WA AL R BHE 4 ERSERHREORE ¢ 74
FRE ARFREL  FROFLF WA ELLSEF AL RIS %
S S A EME A chk o BV R Fe ZARAE C BHEE KRR MK

feid- (482 > 2002 HH&4 2 1992) - B4EF 4 FivIrhicz BT HE L
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W2.1.2 W& Tre g
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2.2 @

2.2.1 BTk

b & o B (Teams) & BT a0 § L AchL & > T 7RI F 4 T &

L E P (Sundstrom, De Meuse & Futrell, 1990 ; Robbins, 1994):

% ik ENE S

Sundstrom, 1990 BipE s  E35 -t NEHE ALY SR

De Meuse & AP AR AR o FN AT ha (TR PR B o e AR
Futrell PG LS EGERORE S 1 TR

Robbins 1994 | BB EFAFIARRE A3 T2 LA FHES

ARl 23 Fev gt = 2 B B -

#%2.2.1 BT &

B R AT E S ML AR R R AR R T RER R
S AR AL o FI 0 AR IR ) B K 2 W 0 R 5 B -

£ ARG Y mAR e 4

2.2.2 AEEHTA

d 325k Y R EZAek BADBG- S Ho dd > £ - AREBG
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(Virtual Teams) > F]} 2 7 -4 1 S ERBF2Z A - EBEFES IR

-

v 7

BEErR LR RN HEERAn AL o - AT REREAEL
CES RS TR ) AU SCE SR £ F 0L Tk
# (Lipnack & Stamps, 1997 ; Townsend, deMarie & Hendrickson, 1998 ; Redman

& Sankar, 2003):

&R # & T_&
Lipnack & | 1997 |- # % &% p{Reh3l BT > @ % 3@ s P s B
Stamps BRAXPF Y 2 LR o A RSk T
Townsend, 1998 | R BFRA]H Rl T BMTRT B B
deMarie & Lilgde ko G RA - Bdp LERORTA BRI
Hendrickson

Redman & 2003 Hem FEAPIE A o EEAe R 2 B 61T ok

Sankar F AR pap e

Maznevski & | 2000 |» 2 ®RFEL4r 2B EA LB ~ 2 5 LR @

Chudoba Fro * fs 2op it miR B -

%2.2.2 mEBGHTE

g AR R B PR R BRI - Al - BRI
ﬁlh‘f]]q* k%?ﬁ lA)Eﬁiﬁj\?#ﬁg = E’»fjuﬁ,—}éi-‘i m/ii o 4 ?eg&g’%%}i
BER IR GBI S A RAALER DB LRRG AR - A7) &t

ﬁ%ﬁ@ﬁfﬁ . 2;& K%ﬁ*ﬁ&’]‘%z’f‘lf‘iﬁo

BB S AL O s SEART LI RES- BEM 2758
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AT F o bilde D FEU R AR B AR (TS T%i Y IPAERE N R
VLgpr 4 gl enk § % (Freed, Rockwell & Villwock, 2001) - izat

WA F AN > BE R F Y R
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2.3 AR B

MY SR PR ST A AR B - R R Ao RIS g
(Guilds) - 3o 4 ¥ Bk eize o & F & 5405 4 » B eniG5% 0 & 32 e
» e - AT A OB Ak AR IR R REE A e M i HE R ML
L R A GBI o PR 2 oA R L W] Rt e UK E W enis Lo

Bl R AL I ESHII R BB BESEE > EABAG N - g

Kk GE R R TP € {7 LG AN ‘g‘nﬁﬁﬂi s B RE 3 PR A L R
E 5 o

twWilliams ¥ 4 g7 g ¢ &2 ¢ & S v < 3g4] @ 422 4] (Social ) ~ #dk 3l
(PvP)~ & 44 (Raid) ™% & ¢ ;%3] (Role-play) (Williams, Ducheneaut,
Li, Zhang, Yee, Nickell, 2006)c % 23 # 25 Williams & A = 7 » #-2 €

R AIR R Z 8 0 A Bl E 1A ] (Social )~ =ixAl (PvE) ~ #43] (PVvP) (F

u*mpmﬂﬁ*’aﬁiﬂ?éﬁ’?é*ﬁ@iiﬁi%ﬁﬁmﬁﬁ

PR F R PR A L hor S A 2 Benibg i o H g Rk
P R AL 7 R L DR G S (R B R L3R & (Yee,

2006) ° Ft o R AT T OUEFR N 0 AR 2 § P FIRTLe 2§ b il
ARELTBEANRE G R

EiA N g7 RAFREOBMERE > 2 g S i L P ALY R R
P ES PR TER e ERF 0 g o LA EHIE G B R
Aok B S B ADB A PIT  FEBGE T U BT
FBE o AR ENEER R AT RF] T UFRERE S 47 SRR

g 5 E S E R
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A s f Y AR P RS H R IRTERE > 2 g s f ARl
PRYREN Y et & (Taylor, 2003)c = f Ao g7 ¥V UBEEF HHmIFEHETT 0 & E
B AR LR Ro Az fd s (Villiams et al., 2006) ¢ #7040+ ¢ §F

Ao mBEASEP PG R 4 A G T E S FEp ko

FIRRS N DEPET ARG PR KFL AP A p AT~ 6
e VR FEEEA] o RO AN IR RS AP TG L o8 TAp 7 20%
gz Ryt p e A ¢RI AR (Williams et al., 2006) o fe 8§ & 3 3R
Bederih g BERAHEYE BB Eant by § 25% @ 2 A ML RRL
R R AT €45 > B €4~ 2@ 2 ¢ (Ducheneant et al., 2007) c #7124 »
B PP UEET IRREHPEFE P A B E A A BN g o TR R

dok L AR o gt D g TR RIS A B4l o

Rl i 2 ¢ 3

LR PR
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2.4 B EFLas SN

AP FOTEROF Y IR L S A BRI 0 - LT G b ¥ Lend S5k
B - 20 il B MRS 3 e > B ¢ X 00T S

S R

2.4.1 DotA %3] 255k

DotA #_Defense of the Ancients ehig® » & & £I2 1% (LA L)
(Starcraft) ® e BHIEEHB A * s o A v &8 & - BHReD L

BRFEF I pdpafr (RBRELH =) (Warcraft [11) e BHERHD I

L3N 2 ke v dp e o 4ot (DotA Allstars) ~(E = B& #) £ 0 7t DotA
AR AR PR R L A S - kgl e

DotA #AI 25N iE (7 P> A B L RIRRL S d BIRIL - BIFIL? 5 1 BIefe
BETRRA AR - BA  EAhEd > A PP T Z EREIRA L ITE Y
- BRI MEFSRPETEE  RRETERDE S ¢ F L FaE G R AR
Brgag o RS- HH RS W EF R X st A L 2R eng B P

gt ch o § - e (e arE 2 ®) (Heroes of Newerth, HoN) ~ (3
z2 8 B ) (League of Legends, LoL) % > 82237 % BB H e m = » v §_

d TR SR 4 T AT S DotA 3]s - 4 e

2.4.2 5 A ki & R
(Racing Games) ™ fF & Z5ptd 5 ",ft“a by - 272 0%
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L.
Wi
?‘a

i 1B cndsph Aol TR s ARG R o H O B PHAk S U :T“u{#ﬁ Tk 1

SR E BEERE 0 RSV HES - HmE R R

LESEIEY g A - B L F2F 5 R pehEce do(EE 2 3 D) 4 7 (Initial
D)) T NBIRFLGEEY HH U IRRE S X R S HEE R o A AR
PRt aw B P {HRETIRREREFRMEE OER > o (FaEaF 7 2)

(Crazyracing Kartrider) T} AR R SR CE ) § i - E<) AT ek gk |

f;’l.;iL o

http: S fwww. ygdown, com 2

2.4.3 5 A% A ST ATA 25
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¥ - A fLst#F 5% (First Person Shooter, FPS) - 1&?%&5&%&»{'1 - A
ke et FSR SR LGSR FRF GG I L R R R
F* 2Hpk P B E RN B RS RA o PR R A R G F R A o & AT
R BHFTEE S Py - A FEEFEN 7 (FRR L) (Doom) & 5 S

HUgd LR RS AT 2 B8 7R 2SR S Doon- ke 2L -

F oo (FFHL) G & - AL ¢ R A e P
SR U ARVE RS B G BB SR R CUFI NN o S e At AL
R BTN RS R AREA 2 (5 IR - LR e (R RS )
(Half-Life) % £ Hupeeg] > ¥ 50 4455 L8> &% - A i

SR DB 4 iR

m
4}:
hi

B2.4.2 5 45— X fLsHF o5
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2.4.4 % A pEEEal g7 A BN

- BHREAREER AR FUTIBAFI R ETR SR AY FR
FE > HIE A E o Aok e P TR TR G i*u‘%k % pEgoaz 258 (Real-Time
Strategy, RTS) e 4v : (RBRE ) (7 ~(E AL H) 47 (¥ &+ ®) (Ageof

Empires, AoE) i 7]% » #nE 2t X grienigph o

TRERESREFPF > RRF UL NG L BE RSN L HE g 27
fihghd TR T 2 AT REFE  BRERY  RTT UEY #
BFmkZEgE e g add > R ERHEK L F s &L

e i p H e

- Bhpen TR e IR R HRT Al o (REREH ) hdim
BRGSO HR DS G R RIE T p e 2R N Al H b
BRI F A PRS0 A B RO 2 R R S 0 B
biesprs o BALEY 3 BRI AEY o R B BRRS NER- B

Kig (st o Bl 0 LT BRGS0 B A R R

B enggios $a- BER RS o

Fd A\ A DotA Racing FPS RTS
PP FE £ . 8 8 £
pARE - 2 2 P T - T
£¢ 1B % a £ 7

22.4.1 5 A B HRSE 2  f)
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FEAPREY LRSI TR BRI AR Ao 8 (Michalski,
Bratko & Kubat, 1999)c A% BE ¥ ¢ » &€ & chl 4 23090 chE ¥ /5 5 2

(Learning Algorithm) » ¥ &R v chiF | #-8 ¥ 7 B2 4 55 fE884) (% &%
2000) :

- ~ 2 #72 (Black-Box Method) : bi4esfal 5 4 pt o B bzt 2 47 > d 20 H
FEARAR 38 endea B s N RE T 8 Y o Do sE A SRR S
Blicandeff i 1R % FRZBRED BEA LR EP AP gD

TR o

v

= ~aoE e 2 (Knowledge-Oriented Method) @ &4 Rok 5ud B2 g #
g‘f’]é’- E]'J ) r’l"q,\lj ]'4 %;uﬁj Ir"ﬂs. “LﬂE’A-_m K fu ’ ':;] EY Ir"f-\.lvq F Eﬂ?q_\l,{ ]L Z fg;
IR R e e s b E Eﬂ’%uﬁﬁﬁﬁﬁ%%gﬁmgg’ﬂ

R E g AL P a2 (White-Box Method ) e

WEEY S 2 TRBEIAESI B A LA LA AN T4 1A
ELAHEEA o R LA SRR A#E R o A A 1 E S A g
Pox TR gy R0 L ws Swiet Y (Rote Learning) ~ W & 5
% (Deductive Learning) ~ jF 3 :*F ¥ (Inductive Learning) » 3 MEL% 3

(Learning from Observation)~ #f+t ;¥ 5 % (Learning from Analogy) -
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=

Vil

]

T

3

Sy
-

b5 # ¥ (Case-Based Learning) % %4 % % * /% (Rich & Knight, 1991)-

VLR S R B AR S T s G B Y (Supervised Learning )
LB FY (Unsupervised Learning) = A5 ¥ i o @ iz Wi g ¥

EE A FERAREY U TSV R AR o

# B ol

rB

S A LB g
= ' AL
%“’ 71

F2.5.1 BEEY A

B2.5.2 BEEY » 5
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3.1 F 3z

ARG K A5 I PR o I RAE (7 W R A e B 2 WA G
ATER S SEH RS g Bl 0 AP LK A DR AL B an

ENUIE R #%’?{E’ iR I v mE Y TR L R oo

AT EB A B A Y s RUEAAR il B2 TR G > %
RS BREBOREEREI G L RREL AT kS

IDIR - gy i

FOEHRY B TR R EREIEG R 2 o YR HENY E B B
KT~ B3FrE (N THEZEMEA E) L2 K7 b REE 4 B 7Bl

$o BT g Bl G -

v

N T 20 ARA T2 B ARG

- RERR AR A REEFEAAM R R I

S RRERE R AR EAL LR AR RS

CREFE D PR RERSITCFLFTHEREELIT AL BESHT

m

WY ERIE I -
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ERELT
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FERF R RS 2

I %7 5k

Pyl B
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FE A A

B3 1.1 = § m A2
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3.2 FRIIHE

3.2.1 BAEMTEE

ARy %#ﬁ%wﬁﬁmﬁwxf@m®w@w,ﬂ;§ﬁ»%ﬁpmA
game F 3 5 4B 12 oo dr D A e s T P 5 R - ko % 3 F IR AT
B om0 Bk b 7RI B g kg o K6 0 BRE TR DotA game ¥
ML 5Ap0 e

B3R - BERBPEFRIA 2 BRBRNERS 553k o AP T
*RRRE S By e b 2 RE Ry b #8T BE (The National Alliance For

Youth Sports) % Greg Bach #7#& ! cpLgl > )2 T 7 = BLRL 5 3520 - B £ 3k 1f
EF g
-~ IJJ: ﬁ it P

Bz g P F s BE B E S T3 Gk s KT F v
Wi b g B~ SERM S BT TE o WA - BEIRA Ik a4 o Thap
beE - R e ﬁsﬁgﬁki—*“ﬁﬁﬁ\bo Flpt o R B oa 4 23T

B ERIFDE - B LY FFE o

Wk R RS F I kF o BTk TS S BRSO

§éﬁ/
- BEMY O 2RI ESLRWERE o e ) B HNE

P
2 EEME o B LR (e o BB e & R - 8
FRe P EMPELTRE SR Y p i ¥ WAL R i

BERPEBRFOIHF o ARMHEAS FY > Bl w4 LR EBEMO
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Frv FABMME WMo FFeEES TR 7 B LA
HROEApFA T Tl o AEREF O A ns R
R @A BWIAEE c L F NI s v 4o B3 S d R AT
BIRRZf F el o - BRI LE B ff_ﬁj‘,gfi“ﬁ fv A ez R U E

a

i?@m?ﬁ’/]’:ﬁ » G %’f v - BEEFE

dod A FBREIREE 0 0T HT PHE sk kg o 2304 HE R I AT R A

b

3 NI I o 1 B 5 3 s RNy 7R A TR R o B crak B AT T
A

FOTRE o EIA AT AL A NRE Y AL DFIL > g B PRI

]

&P o

B RS  Famlip kg o Tl MM SIS Sl o B
AEEY AERHEHY PR AF AR FEFE s AL L R
% (Kolk, 1985)c — 4m = » MM 4 ¢ T REM S A Lengdd » 2 4
FRPLBMY FENER LRATE FhiRE  TEE AR T
PR E S o - BRSO3 | LT AR FE L RR L o g B

BRE- PRMAET IS TSP

N 359 3

It

Bro- Brfppadl s s BRA CREZFOREE S ¥ SRt B
B o » TR ETR R A R R B R o MBRETRIF R > A IR PP 4 Ap

Jaw o (B ATR T fute PR~ A B anR AR BRbrg i o
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T T P IR IR R G eis o SRR ST 2 TR - maRE s EiE P

T

FAERE B UL R a AT SR 0 B Rt ] ®
£ 02 HABER A LR a S G o Bt Bon il eE s R nd
BREA > FNRE LA o Flt s - BIRIFAT G it Fak o A

Balcl $:3 EeEHEN T S AaF I

BAgH 4 Y L D A AR f._g@,ﬁ]gé‘r—‘;;_'fp;;sbm|rﬂovsr},<ﬁ_§/§_
oMM RIR e - BEMEP DX B Aok B LR 0 B

= 3‘%11} @]%g?ﬁ@’?giijﬁiigz o

3.2.1 1 §3M T ERIFHMER S E k| $HpTE ERBNES TR HE

ISR B -

S B ANTR > AP TRNAL N DR > T AL T2

F

BIA T IR BRI TR 4 e ek i 4
HESECT T R S C R SR LS T e TV
3

k- LR RO R R

B A o W IRFE AT raA] o PREVE (PR v I IR e

o BB RTET HE Kd F I ANMPatE o LS RSES B
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R E o AREAEY TRRCNES € 4 BE K 2 PR £ o

dk
e

LR o empAi by  (TEHEIRFSREDD Eam 4 o Fp o
AR ERY ERORAR A R S s pERRE Y A H

SR RIS R A 0 R ER AL B BRGNS - B RS FIE -

B HRIIER ERHEN T PR, 0 AEHC Y 0 R

F_*

s bR f A AL PEE cde kR H R L F ol g

- fae s ﬁ%? Wik LT o B R aREL o

FIREE - BB RS EFd Ao B Ed RS
Bed AR T U RGBSR o d kA RBAM LS U Z Ear 0 R HF M
BRI ek R IAdpke ik ¢ (Avatar) BIRFGEHE 0 SRR

T2 fpend d BEENET > BEF 7 Pz

R o 4ol B3 anle g o MR mpSrEE b d B E 0 p R
JEF AR R R LY £F RRhE s o WAL I HEHE 4§ -
TR AR YEEY o BB R ERE LS B E S WA - B

Fld oo Flpt 0 AT ESD PREY hd d Bl LR Y B

A MR TIER BTk T gk, A 0 2 B REIRE 2 e
AW B SR B R R LG L e k2 e

B
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3.3 A3 LR
RETL 2B B e

Lo 0 el IR P 4 B A 4 3 eniR g 0 SRR Y 2 0

ST PR A9 L S

EESNGEF ERL Lo UL SRR LR R AR

TR R BB A R RS
2. BFpi 4 HERERLE 3 BB

Bkt A Es 4 IR eh kg 0 B A 4 ARSE o PR g AR g o B o
AR RR 4 ST AR S B LS B RE PR N B F 2

3. PR AML VY DB o M N A - BREOREE S B R F

* e BREE 4 B HB A A e T bl oo

Bk P AR A hER S 2 o BT HARE s 2 T H et T
R o FEut AR Rk Ark AR 4 B RR TS BRGR T R AR

- B s HSRER RE o 4 A etk e iR T
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3.4.1 F5i1ehi

FHRIAF AP REFAT R FER - B TR 200 i
AL B AH R ARSEd LR 55 H - gt p R o B
Bt A7 EHE DotA B3] endEgk o d Riot Games 1 173 3% 2009 # 7 (w22

w5 ) (League of Legends, LoL) #i i A5 25 18 o

LoL # - 3B Ie i p e B8 T § =R B s 2 R 4 2

Fird el & & v IR PG EH o+ 5 H - oSt piR—H S gl i
e AP 2% o Lolbase e rb B2 re R MRS RN e i L LY R

BAE TS AR R o

LS RS L = U P = O S S Y
£ o figw RIS E Y JOR R R SRATE R R A R (T2 R G en
T RS R T S S T S R TR N R
BT B 0 % 26 32 e Lol BHE M RS 0 SRR 1 At - RS B
PO AR 0 REED - RAER G 0 T LR B LHRS o BUY R R

AT ed B A Rk ¢ B e i BT AT

Ratindl & ¢ PR Cs o

veb s loLKAF T S EE Y F S I o B¢ ¢ 74 IGN (Imagine Games
Network) 3# % & & 5 2009 & & i Feod D0 pT B ik 5 4 S 2548 - 44 Gamespy #
B ELE L 2009 #3327 B EH DT SR 1P f2ia DotA #7325 7 Beg 2
1T 5~ Game trailer h & B B8 v k2 - B E > v A 2010 & WCG
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B3.4.2 LoL 5k & &
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Choose Game Type

Normal Game Ranked Game

¢

Custom Game Tutorial

B13. 4.3 LoL &F5% 5"

3.4.2 FHd

14 Lol hIeflf 7 ps A 2T H h o - A T > SRS K g
BRI FIT PR RA A S 37 (novice )M & & Flexpert ) Cornett, 2004 )

AEF R ]F@eéﬁ/»\ B3N BRI RL LEITE R E B IR RO P 4o T

)
/4
She
-

f

=R

LIRS W4 LoL st o AT IS 2 L et L m e A
o RER B AR WRIRTERNE nlicd 0 BT i d m g s phot K

) A B R B R R R S e -
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AT IEEFIEFG LOL Y Sz L AR LRGP T TE
PR TIRTO F IR RSN RREE T c RS Ee R
W BB 5 B8RS > A At Lolbase FALE cnficdy o S8 PE D

G L SRS TR 3B R RS 4 3 A 42

Fo§ et T g o
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.aﬁllﬂ -F)»’A'\F'J'JC!EJ' fﬁ?‘{ ﬁ gbufﬂa%

ERT R R RIE o GATE R RILHE TSN T W SRR AR TR

FoRER RN ¢ g PTRTR - R H B

FHBT R FAALLE R FRFOBRTHL S - F 35 R L

FHA AT B REERT- BAK PP BERY 5o 24 E LTS
HntE o BRSO TR R A A 4 o

3.0.1 %-FE

Fo PR OR REFITI IR

2 & FERTE RS Lol ¢ ey st

TE DT BOT R FHR o FEAARLE - R TES EL A S

FREFS D2 - RTHRRE S e - TR LS -

- KT EF BELK

M PERY hb A F A LA ANE e BB IEY B
;}'%IE;_#;' I’I§ E’ﬁﬂ.ﬁu‘j{] ’S'- 5 ’ 'Q\-_" -:[__ o ;}';tlg’_jigt 3 %é ~ fi?ﬁf_'%ﬁ-iﬁ E‘i"’;:t‘gti'
DA o MR R Y REF B FA R RE S

5 v e Eengfer Al &4 > 4o 2 EF ~ d2fF (Ducheneaut, Yee

£ 4 o dr

ﬂ—\nb‘Et‘

Nickell
& Moore, 2006 ) -

Flb o A g #-LoL ¢ ek oo F A e B A S e - ka3 o
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- BEdRFEG OB ES AN ARGIEB e b4t A B4

SpFz BAEAES A BR AL F RrFALS
SR A (& § =Y

LoL ¥ 27 & H5 - d AT E R R 3 RE > AP R B Y
FEHEATEIRFRE Lol o 10 2 e ie2 2 « R BRI 0 375
RRALFEABROAANTS > TR WD NEF

SR AHBORR

LoL endf % #38 @ > 3 4= o 4k (The Twisted Treeline) 14 2 7 wf i 3
(Summoner’ s Rift) = 34 R o iE 4% 7 w2 B 155k @] > T B fo— F sk o
KT BOT#AR Z 7% T FROTREZHEZANES o LR L omFL &0
G RV -3 e d W ERFTHRE V- Pmkd BERTERE oA Y

22 BOT i€ 73 Hreht > 2 Gohih 1o Mo dif e b -
RS A

d 30 BOT Sk *3 % 0 W3R A F 4 ¢ w b A o S plE
WA ek d g B Bfa 4 hd o 2a A4TEd B E A KE PE

R bk d o b ABHORM2L Fehid o

% 25 18 32 R B et S )L 6n7 B o W gRE 2T 3A 00 T gk

BEpE kg o P70 RELHBEG S LE 3 B8

]
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Bl13.5.1 % - M Srin A2

3.5.2 ®-ME

FOMEROFEHRESEHE FIRRIEF 0 I W R FTAREF AT o IREE P
B A A ko WL TRRGL 4 A i o BT Bo PR B R S FERE
Bk d A o REBE AT ¥ - PEEY R TR w5 G W

W G ES

Bofs o Rl B b Rald Al A B L AH - HE FE AR 0
WEEY 3 2002 AK S SHRFEFIMAMS A B oo ot - ko A

(3B B E 4 EpF > LI F|Z 2 E AR oo

R B AL R BAS S B E S L aX +bY +cZe Y X 5

mFGe A A YL b etk SEE TR A koa~brc B RE L TR A
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4.1 H-PEELER

A H - R S R : Lol AT E R RO R R L 2 L BT R
FBIF o X RFHRKTIA Pinb d B S BEIFAS LR TIERG el
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IR |

L - PREY o AP R B Y SRR hn o SRR B
dOEEEAR A o PREVEE A ARCE o gt vk 0 B RA R Y o F IR TG 4 RS B
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By ¢ BF- BRBOBEER o Ft > AR - AT g AT el

o

E3P: RUR 5 )05 ST R - 2 U

4.1.1 @Ffac 4 gk

F LR AR A 8ok R B 4 LW g
BAD enii 4 o 4 R R B G R RS e T B4 AR
AETECTE LRFEEEES S P EL TR LT R R RS

BT R A B4 e

ﬂklgmf}u?}{’l =BV N B PR A mﬁ;;% S iiﬁﬁ;:%ju Lol H R
47



¢ﬁ§&$\ﬁﬁﬁﬁgi% U H RS A &Y AF TR
AJE P = B g B RS S 2 B Rl o R P A B R B 4

o

B AR Rl DR & A B FHER 4 do e - 440 DotA 255¢ 0 Lol

PRV TR Bl - RPN € R ffeden ] B KD A v &
Do R T oA g BRI R A o F IR R L &

P SRR B B BFF R SRR B R 6 4 o BT
RS £ S SRR A S SuA R S

% % # A g R TR g T sl g g T gk IR
FF M E VR AR &

CE RS AR R hiE S Y 2 o R
RIS i S i

a1 o

SR R SRR {LE R G

_E

PR R gy 32 R 25N Y R £ s ol
o % - BEER)E > FRHF | BT

FoORBERKRRIFRY 2 P 2T AR ROEBE S TP A
IR RO S AR E - Y e FH B B RRERY 2R T
AT BB D RETVHRBROEREFY D EPRAT R S £

&

FofAFRER B YRRt R R e £

£ BT TNERZT &

oo drdk B v - ABME T B PIEZ P £ AR > T iRAD AT R

o F g T Al G| A e o

Su g BEEE G e A R h) ¢ T
48

In
A
T

—=\
i
=



A chE el ) Spf o A3 2HEREEEP- FT L &% BT
ZERGRLE SR N kAR ."zéé%%f?f;ﬁﬁiﬁ
PR Rk 48 B o

PE A B ) S B L H T RRR e
LSS EER St S-SR LN S R
Glcs 0.73 > E @G TaiaBESS adphl Bdes 0.059 » 8 25 FRRE
B Mg adp b Bl s 0,91 0 2P 7 AT BR Oz IR 0 MK

g fp B R 0 B4 KA BRE R S B RS S AR

Feerhi o AR BGEV Y RBRIT E& DB o ARG E S SR AR e T 0 &

FLis bh-BEOTHY » Eo@mFRKEEE 6 AL BRL 4 ot ik

4.1.2 Mg 4 2SN pEER

dNEHSEF IR - BRGATRES 2R g IR RS L
BAEG F0 o T a T H R RE BE il £ s Bl 4 R L il o

Aol E-dEY B R R R B BIFRA 4 B Sh e

AR ERAER Y R B LIRS SR b e
m%a,xgaﬁziwwﬁﬁggégﬁ%% od WL FEER FT ¥
ST A TR R R R 0 N R RIS R el o R R B A
A AR BN R T o

49



4101 A AP FBR 0 NIRRT Mok B TR 0 1R BN T TSR
R R BRI R B a4 Bk o Rie B p TR E Y 5 T A BOT e 4

~2

FHRAHGAT LT DB

% :
S L 8 1
S R 1 7 2
ZtFetod 6 3
LR LR 5 1

4,11 Blrga s & B

E3FFe AR RESF T RFOR AR BS T EGw B
b GHcE 0.8 S BATAIM o SR A BIFHFESEANL > B S 5A%E o4 #
A0 AR LR B TR T o0 R R se e8] Ff oy E%%Ei&%fw fe AR AE P
NPT R 0 VR Pl B ?feﬁé%ﬁwb WHEA - B R T T i5Y W
P B FRA 4 ZERAR L PSR ARE o H O R ok Bk e AR T T g
P25 % P Y AR @ o

AFEL S - R LR B ERA FOES BE S & F B TRRS O

Aoz p RS OBE T EXZ P s § F BB o

50



AB SHRELEL

0.8

0.6 -

0.5 -

0.3 -

0.2 -

mAZHPR m BEH R

B4. 1.1 ABw e & ¢ 2 &2k 500 i ] (p<0. 05)

B4 1.1 ZAedd esoy BIFEBELEd B &7 BB o H
Pl Ed L Ta g L T3 Bk d mEenTiah L 58% e A R
Hu FlEenfn ™ B g e s ash? bt B e s 57 15% -
ARG REF e b 2 B BRI SRRy S ATE R R Bk

Flwegaes oy L4 2 EHMEN 4 5 B ETHEE -

51



B $H AR ELER

B AR m BAH R

Bl4.1.2 AB5 2 & d 2 & 5 %l 1 E)

B4 1.28 Aedd st MpEBeEsd wbfirg B2 Bifa+ £
Gt B0 A Te% e s 551l A Bl TsEe i 507 A B3R AD 5

652 B & ABA B TIoWT L h 40 S dE - F R

FEEm™ UE TR ¥ - BRReF sk o MRS Y g R P Ed g
oot LR PR 2 4

RS p s AF L RREL TR 6B PR

52

¢4 o & loL & & -

=y



GenDotAREg Y K R AL EEf F L TAaRGRp > - RERZ] TR
Srlr o WXERNM P FIL A S a4 B R FRRRE MR L A e
Srh AR R RO B AT g E) AR S Y B

R e LR LT P SRS

o 4
=
da

W
B

y

RT

AT e BIR et st B T o & B 0 F] 5 A Lol ek
E g ER e P ek A B - BEASFR 0 A E e T

EHAv o ok N 5 A B b m R I ERSD B T AR BaR

Flpt o § B R AR ARG ¢ R BE R R - BEROFR
AL A I Bt s R A BRAEE s fice B - EERF &Y A F
b B Et T L (.34 BRAE BRI IE - B ER T UKL
0.34 =t b5z o 2877 W12 (.34 5 A > vb SE & Bl B B R A ol i

P2 B a3 07 oo

Bl 4. 1.3 5~ #cg 3 T 3ad Mo T iamB ff 2 B2 5 ant o 915 3
TP EE B B S G 80% 0 R A B BT % S 5 0T - ST
FF g B AR DRSS R NEL A OB o RF 0 KRG

M B PR PR PR s e

Bl 4. 1.4 5 &0 A g > T iad Kot T 0mB 2 BT 08 soant i ji

LRSREE I SUR Sl A A A S ST e S

feg o A A R PR I0E 55 5,950 A i A BB T 0% sk 4,89
AEELT AN BRE S MARTPEREBEREL S 0 A2 PP

53



stk R BIRa 4 PR

0.9
0.8 -
0.7 -
0.6 -
0.5 -
0.4 -
0.3 -
0.2 -
0.1 -

Bl4.1.3 % Mk BlfEs Fot i (p<0. 01)

SEEVE SR s

W EUERER wm(REEER

Bl4. 1.4 3 <50 BFfE 5 #i

54



4.1.5 Mrga 4 | %

4. 1.1 ) &amatr? B3R H -l ics e S ap 453 ’Iﬁ.’éjjﬁ

SgtiE- B RHBE SR

[oL ® cnd & KiRv A L 5l (H ) E IR (L H ) kBB T h

PO LGB BIRRE AT £ 0 A SRBAEE g A
&

LZF £ W o @ IR R PR B e? M,\)I}Kw v ATIR AR B s B 2 s BifE e
I/,£ Hi:go

FARER] S RAFH I ERDDT Y B E - BRI -

s

Ben] £ ey g B L BT S e - 0 B AR

SRR fE 4R KR £ i & p ki

L S S A St B AN Sl R
2REP-HRF O FF Y R FIFRE ) LB R ER R /?u
Uik > $0 R R 5 0 R DR R R R S s S SRR

PRl P ER AR 6 AR Do

BFFAFRFRHBERDOTH . FBERKRG A P 0 52 F
Spehg B0 o B ? 2R 0 e e b A D RRSTHRE ) T
LR B E P R pHOFRERERDE RS RF o W

00 RS R RS A R F B B L p i S S

F_*

FRERTHERRRL > Frah e IR o

F_‘.

B FIHREE R B - R EIR RO R o § W2 st o

WX EHE 0 D 2T RF o PRI BRE OG0 R A AR
55



BN d N g R R AR TS DB R

VIGRIEEPS AR € R kAR R o

BAert b o S AT B Ih g R PR AR FA B ARG s g
FleE AT he £NT IRIRFRET E B ke p oo hE R F IR RITHRE
@PWHERARS T IR LB LR EDEL S L] AR BB S
Frw e STHHTEREIG RG  ARG PRE TIEGE Y TR OB AR 186 R
Al e s FAGR  BIFRRERALR T Jn 7GRN ¢ AR S

Foebo 41,20 &7 P 7 Bfga 4 L B AESEEET R oo WP ®
Frae 3 LB AR RIS prFAs e £ 4.1.3 02 4. 143 ] &9 plEp > &4
EBEMEEATFFER TGRS o KR4 L2 ME 4147 FugR o Al

FlE G BB A S S R

SRR AN T AP REEES VS U SR S

Ao Z BFF AR T A AT B4 BTG S g DFE o

56



s

o~
DO
>
p

Iy
el
T
-~
[u}
o+
4

AT SR EHHY S LoL ek jonfo S8 R=RS 5 lol ® %
%30 B0 F B LS P F T Bk iesaae R #4471 1% Lolbase W & 1206
Bk R R TR B S - FRA &R UIRTES ~ A S w s
Y IS SR L S N S R R S
Bagd 4 @ 2 B Bl R R SR E O o f RS

et g -

FoRRNRERS FR o E IR 2 b R R EA Y ER

g
4

] F5
4o AL AT RRY W E T 1206 B AN T s T A XU &
T2 p e ELO A B S TR R 4 At B Rk o N4 A& avpigd LY 1 TR

Fnfp A IS TT 30 B R IE  Sfe B R ) BRI R 4 A fe

TR BN o

AL AR - R EY S g A ek d m L ERERFON S A
PR HRE S L AR EFREFNEI . FY > FoOfFERY A L
Boehd i o W UEIER A BEM R ML TR hikdy o AW HINA AL F -
P feeniads > % WP 24 o )Y GG R ETE R enikdy 0 TRRd R iR A o R

REFEE DTS T - TR o

AT B EE Y P ofiRi? V2 (Simulated annealing) k38 & F& 41
B2t E e B AL ZBERY 2 RIFER G A R R RSB R (S

IRz BAEE 4 E < YRR B 4 E -

57



ARG aX +bY L5 MARS 4 et E AR o B9 X SIS Y
S A RN L F A AE A a b CRIRA EFASELE o L 0%
FfenBIAR e 4 (6 4 R PB4 @ 02 5% a (X1 - X2) + b(Y1 - Y2) +

B0 T BT PR

\\\?{r

B

I

c(Z1-172) > » #5’\5 AR d 4 Bt - R P asbc

R 4 ERF 2 PR B S BT AR o

2

i 600 HF AL R AR A B06 BTS2 E N fdka b et

\\

Ble 51 4o @44 Lol # &5 ¢ thi poe s A 7 0 1AL P
BARSs 4 A4 M4 0 Bl RGBS - X A b b B

RG-SR Ao

WP IRRGL Y BB A P AR R hE R X AR R L A
LR THRARE IR TS Y G MR Y R kg BB ES RBP4 o
LSRG A PR ROl RET R AP LY hE FIRRE T ¥ g

I

SRS A 3R B RE R G B AR S & ¢ L SRR

P SERTIEUENEN - Ry é%“’iﬁ‘??l VR E R LA R
RAET LS 4 9 Srien B XS Bk ¢ R

4.2.2 MEWEA4 B4R pREOT

AL IR S SERPER S A 4 - B T gEendadh o @ 2t Lol T
PREVEERY & X /30 30 A 48T 40 A 40 AFE Y I T& AR 30 A B S B ES
%o feloL # &HA ¢ 0 R st N EEEE Y F BIRRenELO fF A i
KFEBRFBIFES Y - BHRARTOMRL - A7 TR E 1206 H-2550 F

#¢ o ELO ff & 3B B F3 25 5 255, 39% > T 3o25pN 837, 14 4 48 - 4o %k it

58



AT A R A S R el 0 RIT U RS S R
- WIF% S L 69. 4% B A AR AR Z RS B T AR Af T

e N VLR R R k-

AT AR A ARt Y 205

FA4EE (X)) = BpEMEH4 E - R4 &

BEMTL QG LS A T el (0 KA TR AL T
7 o
74 LE LR R
% gt (%) PR (4 41)

X F 2% 5 (%)

X>5 55. 00 (22/40) 100 (40/40) 30. 12
5= X>4 39.13 (27/69) 100 - (69/69) 34. 30
4=2X>3 30.36 (34/112) 100 (112/112) 35. 88
3=X>2 2336 (50/124)  78.97 (169/214) 37.71
2= X>1 26.05(99/390)  61.05 (232/380) 37. 62

1 =X 23.02 (90/391)  54.99 (215/391) 37.93

e 26.70 (322/1206)  69.40 (837/1206) 37. 14

N

#4.2.1 BRE 4 B JEL SR EE R~ 25 R

59



100
90
80
70
60
50
40
30
20
10

100 100 100

78.97
154.99 61.05 I

X1 1<X<2 2<Xs3 3<Xs4 4<Xs5 5<X

IZEL 391 380 214 112 69 40

B4.2.1 § 4 Z e ss rpo

100
90
80
70
60
50
40
30
20
10

=81 391 380 214 112 69 40

B4, 2.2 # A £ B 55 2% 5

60




B 4.2.1 &7 4 AFEERHFEEIOM G 2P Xhd 3 pf 4 LFEY dha_
MRS 4 ERFIFLEF o h B 4.2.2 R Aahfe i fi o ZEER A S o &
PRl 4.2, 1 ch3-Bck-R Ao 2 88 o X 87 o e A ZEE Y fhALH A BB IR
% o KR 4.2.1 7 7 U IREEF 4 LIRS % e 56 DT ARE B o
L E AR AP ok LRSS FLZERFATIT R B

5 Ff = %

100
90
80
70
60 55.00
50

40
20 26.05

20
10
0

X1 1<X<2 2<X<3 3<Xg4 4<Xs5 5<X

(O8]
O
Al
(O8]

W
)
w
o

IZEL 391 380 214 112 69 40

B4.2.3 7 4 L2 E I 5

B 4.2.3 8 F 4 AEEFEFHOM G XI 3 Faof 4 LY
T FEHF X AZARENTT e sribant 6] o Bl 4.2.4 £k Aanfie g o 4

FERE A (S RRB4.2.3 MR A OfE A o X I B s LY i

61



P A LR B e IR 4.2.3 ¢ LE MEER S AR
EEH G RN 2 L AR 4247 ERR AR o f A LIE

LRUECE SN RS R

100
90
80
70
60
50
40
30

: 29103
20
10
0

0~8.8 8.8~17.8 17.8~29.229.2749.8 49.8~93.8 93.8~346

N
00
To)
o

N

Ul

~

(o]
N
oo
Ul
~

W
(&
N
W
w
N
U
(@]

8L 391 380 214 112 69 40

Bl4.2.4 4~ Z IS EEHT B

PR S (%) | EEsE B ()

X =1 54. 99 23.02
X >1 76. 32 28. 47
+ 2 LE | 56. 62K 4.01%

*p<. 05, **p<. 01, kkxp<0. 001

24.2.2 F i et g ]

62



Bferi 2 A AELRIAG SRHY 0 03 94 XS] S A
Tfrenpedt o 2 4.2.3 7 T g o X1 = 2 o A% S g es v
bl g X>1 =i § BEF LR o LAY TR B 1206 F5p R e s o X

=1 ehg=x @5 391 3> * Qibdrg F=h= 22 - o

Fpt o AT LG RA et 2 Wz A2 - RGBS T 4

63



AT 42L& ELOA B A R B R o 3
LB R S Y B S A 1184 1206 HosE s T
EHEREF 2 AL - AR e AT A LR T e e R R RSN

O3 SR

AT H AT LI RN R AT TG B IR 4 o TR 4 FIT R
CRedte 7 K3 E S A BG4 BAlE Bz T A A ¢ S A f a4
R A E R A BBk s AR T T BT R o @ R

2 R S L L TES LR RELY R

FIb o ERIPPI RS 4 B T U \lpkpﬁbq:i‘li(% A R A PFER B 4 2
BB e B o AP RRIBGEL A deh® 2 5 T L R R ReE S S
Z P TR R TR 0 R A IR R - Feii il Ak 20 BB AT

FIRRENEE S BT 35§ TR B A A BT R E o
4 BBEEERIES 0 T I S R ELOMA B A B s 3
B AL ES BAEE 4 et E o N R B G RS 4 B

4.3.2 BREE 4 TR E S T g

64



AR A1 1000 HA € FHRFOR B BG4 TR

oy
=
=¥
4
=1
R
PrR
D)
pac)
m
B
<l

SR € EEE o B 4.3 1 5F 4 AFEEHIEHY Sl ko KR VR

BAAEAR AT T AR -

100
90
80
70
60
50
40
30
20
10

85.29 00.24

o))
)
B
w

X1 1<X=2 2<X<3 3<X

Bl4.3.1 BEgH 4 FpRIEDZL R BRh e F

Bl 4.3.2 5 L85 4 LT anf @t b KRY » T U REF LR
L R AL B1Y G R4 o — B B I A ¢ H e s ¢
S 2 it i EH S iR AR U AR o ek S im0t B T 4 iR
w1000 H A ¢ HRFA TG XS] =t i T 2 & X>1 endh=x &5 I 4p ik
FHESHEFLR P ok AP R R AR BE SR XS] =S

Fod 54 o JpERT R A chfe = % o Bl AFT § e 2 TR0 g 23%eniB E - o

65



100
90
80
70
60
50
40
30
20
10

U1
o
)
S

33.33

26.05

X1

1<Xg2 2<X<3 3<X

Fl4.3.2 B4# 4 FFRIEHL R B FEHET b

5 2% 5 (%) | dEst B (%)

X =1 53. 67 20. 66
X >1 69. 09 30. 71
+ T E | 13,27k 24. 98%x%

*p<. 05, *kp< 01, *F*kp<0.001

24.3.1 iy it 2

BRI B (%)

g

20. 66

Y BdE:

26. 70

3R TE | T.08%K

*p<. 05, **p<. 01, **xp<0. 001

#4.3.2

AT R e e R
66




4.4 RIS

i

AT ARE LY R F S BRI T OE G

4 ARFRITRF 0 YN
FEHPETARE o KF & 4.2 2% 435857

S FOFR RN EME S B
fefticdp > T3 8+ BHE 4 B LR | nIp Ll - FEE7 o R e
S BT o R ERAR e RE R T Rl

,M_”ft"/( | fig‘j—j\/}jﬁm 7 ]{ZT'” FF {Ebha ‘.im]?ﬁ_rﬁ\?—r .

>
>

FOOHEERAE SR G e Rai s HERIR S 2

¢ o
é‘, ) l]}»é—)ﬂ(t‘ wm/f_xg ) %—J-ﬁgx[#]ﬁ]:ﬁﬁm 3 Pb—,ﬁ fgio
¥ =

AT - PR T RERT #R 0 § R a4

BT R 4%
b5 B i) AR B T R 19 2 )

SRR 4 ROTT R
A5 PR R AG 2 T be ek S I 1 0 o

ZFTREY 0 RNk Ta A d N E TRRTEER R TR AR

-

Fp T - IR R 4 AL o d
s £ BARA 0 Rl

LGP f TR B E A

EREE T AT RN SR

DEBMBERDE L Aok B BGF 4 RT o PN R

£ o ek B BRF 4 LEERS > PIREFRFFRE -

S

It

67



AR RN E Y B WA 4 a2 A
B R et enT fro B AT ¥ BRI B2 1206 TR B R EY

B MIER 4 LBES ] TSR E T A Q30 A4 A3 3T Ak e

ARTE R A KIS S0 A AE B RS AR RS B
BT g ? Tk Gl A F RS F S WL R 4 LT % el
SeRib I Bl AL TR P 0§ MR AR Eed
UL BRI o 5 2 Aok BAEE 4 B S AR ke RIS 4 A

BT € ] RE AT

68



ST . =3 ] =
% 1 :pﬁa
A
0.1 B
AT E S Slcip st Y A & SR SE L
LRS- X FEFER T X mRG A PRBR 0 BT & o

4P IR G H B R R 0 7 SRR S PR - e g R G R
LRI A AR Bk o d 20— B A BTG Y BB

Wiz R R WY RRE G T R .

ipﬂm@W%4§m mﬁﬁﬂi’ﬁdﬁwﬁ4§ﬂwﬁi @W*ﬁ
it s RS R X T E o PR AR SEVBRERE Y G R EBR o 1Y
DotA # 4] n@ 1 #H4esgh Lol w2 2 3 1 5 - 1% 25k ¥ endicdy 0t = 5 %) 4
Bpito R E MR LB S SERS e AFT  2 Ba S ARER S
FlE R oow o PTURR AR AR R a0 L S L o P ENM SR L 0k

i o BT R B R T R .

S gt ek L AR ET 4 BT OH LR FRIL STUETEE § B
ARITOR LR F R o A o AT A il BT FPF IR RS
A AFEA DI L pfSs o2 2HETR S S LE 2L Sthamy

R DEF Y AT EDLR -

AP TR 29 € G BRaDERF 2 o AT L5 B RFE o AR BEh
LRI AT RTAHLBRAP LT ARERFEF XA > BA §RT

A ZFERRDI LR od AF Y AR DD E 2 T L G T EenR F

N

i h-

R

\4

A3

1
z

ETI

> 27

g S R

D4 IR R T S e ST s dek B F (F
E

ll'b—;’/i'-‘ ’ ?KFE‘

i

A BT E s RIS R E GRE EFER
69



- BT grends gt o I R
TR o

TR R ST BEPE R i £ e

FRPER B R T LR AH 6 R BT L e
# 5 4o MMORPG cBf ~ 2 ¢ E % o TPRHB BT - T E 5
TEERT ERT 4
B

N A

GEGEEE RPN IR S F
AN R IR YR
& o

= 4 A Y Lﬁ]
HFF A A RT Lor 5 WS
BB RS S S RRAER S FT L e o

v

70



AR L

2% (2009) AT ERFREAFETEBBEI BERLAE - W2 5
AHT B FRES A AR LI L%~

irimE (2009) WAL ERE FAGEIL - BHES - FRER P HFLE
RO M B2 o B2 BART A BT ARy Lk

3402 (2002) - MAE 4 £ - BME S FEB FHBEAFL M HIRT
KA (2005) - WAl & o 24075 o

7B (2007) BRI - g IR F RO L —
MR SR FRFEAERTE B L% -

HiEL (1992) - MHEE - BHERB - 2417 5 o
E IR

Britton, M. (2000). Agroup dynamic interpretation of a teambuilding eveéatase
study Unpublished doctoral dissertation, University of South Africa.

Carr, D., Buckingham, D., Burn, A., & Schott, G. (2006). Computer Games: text,
narrative and play. Cambridge: UK: Polity Press.

Cartwright, D. C., Zander, A. (1953kroup dynamics: research and theory. New York:
Harper & Row.

Cornett, S. 2004. The usability of massively multiplayer online roleplaying games:

Designing for new users. In Proceedings of the 2004 Conference on Human Factors in
Computing Systems. ACM Press, New York.

71



Csikszentmihalyi, M. (1990). Flow: The psychology of optimal experience. New York:
Harper & Row.

Ducheneaut, N. & Moore, R. J. (2004): The Social Side of Gaming: A Study of
Interaction Patterns in a Massively Multiplayer Online Game. In Proceedings of the
ACM conference on Computer-Supported Cooperative Work (CSCWRE4 ) ork:
ACM, (pp. 360—-369).

Ducheneaut, N., Yee, NNickell, E., & Moore, R (2006). Building a MMO with mass
appeal: A look at gameplay in World of Warcraft. Games & Culture

Ducheneaut, N., Yee, N., Nickell, E., & Moore, R. (2007). The life and death of online
gaming communities: A look at guilds in World of Warcraft. Computer/Human
Interaction 2007 Proceeding§op. 839-848).

Federoff, M. (2002). Heuristics and usability guidelines for the creation and evaluation
of fun in video games. Unpublished thesis, Indiana Univ.

Forsyth, D.R.. (1990). Group dynami@&nd. ed.). Pacific Grove, CA: Brooks/Cole
Publishing,.

Freed, E., Rockwell, E. & Villwock, M. (2001). Virtual teams: What are they and how
can they be applied in construction industry. University of Washington.

Furnham, A. (2005). The psychology of behaviour at work: the individual in the
organization(2nd ed.). New York: Psychology Press.

Heap, K.(1977).Group Theory for social workers: An introduction. Oxford: Pergamon
Press.

Jakobsson, M., & Taylor, T. (2003). The Sopranos Meets EverQuest — Social
Networking in Massively Multiplayer Online Games. In: Proceedings of DAC 2003, (pp.
81-90). Melbourne, Australia.

Johnson, D.W., Johnson, F.P.(1994). Joining together: group theory and group
skills(5th ed.). Boston: Allyn and Bacon.

72



Kolk, V. (1985). Introduction to Group Counseling and Psychotherapy. Columbus, OH:
Merrill.

Lewin, K. (1936). Principles of Topological Psycholofdew York: McGraw-Hill.
Lewin, K. (1951). Field Theory in Social Sciend&ew York: Harper.

Lipnack, J., Stamps, J. (1999). Virtual Teams: The New Way to Work. Strategy &
Leadership, 27(1).

Maznevski, M., Chudoba, K2000. Bridging space over time: global virtual team
dynamics and effectivenegdrganization Science, 11, (pp. 473-492)

Michalski, R. S. , Bratko, I., & Kubat, M.,(1998)echine Learning and Data Mining
Methods and Applicationg&ngland: John Wiley & Sons Ltd.

Myers, S. A. (1994). Student perceptions of instructors’ affinity-seeking behavior and
classroom climateHow they see what we do. Paper presented at the Annual Meeting of
the Speech Communication Association.

Redman, C. A., and Sankar, C. S.(2003) ,Results of an experiment comparing the
Analysis of Chick-fill-A Case Study by virtual teams versus face-to-face teams. Journal
of SMET Education: Innovations and Research; Vol .4, Iss. 1/2; (pp. 55).

Robbins, S. F.1998 ), Organizational Behavior: Concepts, Controversies, Applications
(8th ed.). NJ: Prentice-Hall.

Seay, A. F., Jerome W. J., Lee K. S. & Kraut, R. E., (2004). “Project massive: a study
of online gaming communitieConference on Human Factors in Computing Systems,
(pp. 1421-1424).

Shaw, M.(1976). Group Dynamics. New York: McGraw-Hill.

Sherif, M. & Sherif, C.W.(1956). An Outline of Social Psycho(ogyised ed.). New
York: Harper & Row.

Simon, B. “Never Playing Alone: The Social Contextures of Digital Gaming”, in
Proceedings of the CGSA 2006 Symposk006.

73



Steinkuehler, C., & Williams, D. (2006). Where everybody knows your (screen)
name:Online games as "third places.". Journal of Computer-Mediated Communication ,
11(4).

Sundstrom, E., De Meuse, K. P. and Futrell{ D890 ), Work Teams: Applications and
Effectiveness. American Psychologigip. 120-133).

Taylor, T. L. (2003). Power gamers just want to have fun? Instrumental play in a
MMOG. In Proceedings of the 1st Digra conference: Level Up (pp. 300-311). Utrecht,
the Netherlands: University of Utrecht, the Netherlands.

Townsend, A. M., DeMarie, S. M., & Hendrickson, A. R. 1998. Virtual teams:
Technology and the workplace of the future. Academy of Management Exek2({B)e

Williams, D., Ducheneaut, N., Xiong, L., Zhang, Y., Yee, N., & Nickell, E. (2006).
From tree house to barracks: The social life of guilds in World of Warcraft. Games and
Culture, 1 (4), (pp. 338-361).

Yee, N. (2005). Motivations of play in MMORPGs. Paper presented at the Digital
Games Research Association Conference (DIGBA) 16-20). Vancouver.

Yee, N. (2006). The Demographics, Motivations, and Derived Experiences of Users of
Massively Multi-User Online Graphical Environments. PRESENCE: Teleoperators and

Virtual Environmentsl5, (pp. 309-329).

74



	論文 內封面
	論文 摘要、目錄
	論文 本文 

