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Abstract

Collective crime is an emerging phenomenon along with collective intelligence soaring in
recent years. In this paper, the notion of collective crime is regarded as a form of universally
distributed crime originated from spontaneous interactions among online community users.
The issues that collective crime addresses focus on deviant or criminal behavior existing in
common groups or crowds rather than traditional topics at computer crime or cybercrime. In
this research, we use the theories, “Differential Association” and “Social Learning”, to form the
conceptual foundation of the collective crime phenomena and model the dynamics of virtual
communities with the BDI-based multi-agent approach to simulate the community social
networks. Prevention of collective crime is then regarded as an evolving network function based
on the micro level of function simulation and the macro level of network analysis with two
controllable variables (initial crime rate and network size) and four indicators (average amount
of crime skills, average cluster coefficient, average degree of top 10% users, and rate of users
with degrees smaller than 10). Our research findings are believed to contribute to the prevention

management of collective crime in virtual communities.

Key words: Collective Crime, BDI Architecture, Theory of Differential Association,
Theory of Social Learning, Network Science
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A ¥ #9number of paths of length twois 64 & #£ — {8 & 2545 % (Out-Degree ) 69 &
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(informational state) ~ Ey#%k & (motivational state ) 218 %k & (deliberative state ) *
it H ke TREAMKRZTE (Rao & Georgeff 1995) - it & A Sutherland #2Cressey
(1978) % £%|HAH 3% M Bandura (1977) XA @ £ H Wam R —F R REA RS
FAEKACBE R AL T F RIZA R R R 842 J1 4k & 7 By Bl 47 -

RELAGI BB AR BEE AT BB R Rt AT WL SRR A S —EAE - ZRb
AL EAL G M AR TEEIAT T AT e ERT R AR RR A TR
B ARMELEMAETH > EOAECEBN I T AT AR ERGEBRERENE - AW
Watts (2003) BJ3244L @& SR AT LSRR L N TR ERGER > RIS
EHETRY B ALK - A RAAEFALTHEL ST OIGERE T ERER > Ad T
Bl Z g fe AR IEABE S AL @4 AT 00 456 BB A AU A A G HEB S HTPTH 0
EINAH MR ERIEEFRITAG ZE RE LRI A R W - ARy L H R AR
BHBMEHE  F—EmBa Yy - AR A AR GREABRFERFRLERGEL B
a4 B E M T T i R A AT SR T AR 48 48 2 M AR IR AR BE P BERE A SR B R R AR
A I o

— - HAEBF T EFRER

Bandura (1977) A RATIRZ A G L YKL » 4 P17 — LA L EHR
O F A ARRFE o A2 R0 & S TARI KRR 0 — BT ey LR AR LRI s L R B A
TR pE R I Koy BAEEM 0 IR R IR A AEAE P SN B E R B R 09
oo ARG HEHHNRRE T BRI T me M LR T AT A TR R
A R RAEIR A ARG S E W ey LA L5 F M) R 3 3HBDI AgentX £ B 38 £ H 4T




UBDIRIEAZRBRER < E ST SR 0 TR TR 93

Social Mental
Shaping Process

{
| |
. | - | .
——> Observation > Association | | —»| Take aciton [—>
| |
| |
| I
| |
| |
Model : Regulation :
Selection | |
‘o ____ )
Attention I Retention | Reprodicing
Now Future

Bl1: AR AgentiZERE

Bl 14 A RFFZ AR PR EHRNAgentiR1ERAZ - TH & =A% @ EEHEE
PRIFFE LT & BB - h\uizﬂf

LAEAERE  RIERZZ2EER  BRAFTANITEERABRRFE MR > b LAgent

R L AT IR 09 Context L FEBF F Fx FT0H AR > TEA AN R OEHA L

REAGEE S BANELS  BENELE REITAEMMEARES B2
Observation process & 3;@# ® AW A Sensorty f & o i F HUE i — 5 F2 it Agent
B B EARBEPT B FIETE R > A AR T REHIERAIZT » AgentfZ AEHHbiE

h— e HAMTRABB H L A BEH R -

2RI BERMEZE 0 SRS @ HAgentE AR AT H R EYE
2 e R RAR I Agent#) BE L T A b Agent AT LA o Agentif A5 1 Bl 4%
FEIEEAEBLY 1T B PR F AT LR H—AAgentty 2 FH L TR - AEFa
N Ad R EAE 0 LB & AT £ 548 (Differential Association) = & iH—3:f5
TR 6952 LB R R 09 4T & R L o Agentfe — iR B BT 69 AL € 4T B AL B B
EHETRITLERE (E8) » ALTRAZIWMAANEE AL TEREA
BREAPTEN 2R CRREREGTE  AgenttlFEZ A BB BR A 9175
REE 0 Sboh o T AREE R T RITATEERGAL - e & & ey 4 R TR
T8 RE %J’\f%‘r °

34T AL ¢ Agent/E AT — MBS BN BT AT oY 4 - AR T AL € W BUR Bl 947
LEE  RERBATFRNITSE - EEBAFFE  —BIiTL007F d L hAgentH i
1847 & 0 REPT R > ATHNEN TR LB EITLEOEE » L2 L
Agentty LA -

Bl A AZLEGFHMEFIVROBRTINARARITLEOEL  REAGHAGTHY L
BRI e T A TAER R R AT A B A FAR T (Predictor) » #EX
75iE BRI A T B oA M R FARIR AR RZAT S o AR ABDIK I AL
Al R ModelingfX A 8947 % » BDIRAREA— P Z — T B =@ RN ER RRE
RIZAGSIRE - BB AME oy Rt B BT L 0 £ BT F A HHFAR TS
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4o 82 2 BDI# =& B (Bosse et al. 2007 ) ©

Action
Opportunity

[Tt T T T It T T TTTTT T

! Desire |

! I

' |

| |
Observation | Belief in Intention |
O : Reason |

|

! I

! I

! I

Observation : Belief in |
|

| |

! I

O

B2 : BDI#tiR =B (Bosse et al. 2007)

& i BDIA A 2R AR AR XAL AR IR P 3100 22 M 4T 2+ R AT/ A ) & AT 4L 7 28 49
AT LB RE  BRPRIEA TR A RCHRE AR I AT IR IR EAT B B P
FAMARE B R e XA -

R AARRIL AT L 7 AR RAF R R R R R AR 4 - BB IT L AL
REGEREA TREERT ooy lA%  HER LRI RS » A RMFILE T A48 M
QBRI AR L TR AL, LB AEKIEIER RME is"f CIRAITHIER
FFRER  mABERILEITSE A Ef‘ffiﬁfﬂ*—fﬁﬁzé%é’]?ﬁﬁ“ﬁl” ez 0 [ FAgentk
& B H oyBeliefs R~ F] (BeliefsZ B30T & 4538 AR #2482 X AT 64 Attitudes ) ’ﬁtfiﬁéiﬁ%
2 #Intention ° Sutherland ¥ Cressey (1978) R&FEF AR A S A HITEH L H MR »
EAFRY  REATFEBEH@AR  LHANITEREE -

% A5 Agents 2 W] 6 Z B A #3847y AR 23 0 Jo F B 3404 8 T AR R AFRY AL
EHTEAMMA E&TER © & —1ENodeX &k —HAgent#)Beliefs# £ & » & —4&Link X &
AgentZ M0y Z 8B4 - ARG R ZH STz E (HEE) Ml kTR
Akkey e 0w AT S @34 (Outgoing ) #9851 X &k Beliefs ¥ A6 & L APT2H » &
frear @M (Incoming ) 4 AFIEAX & % F # A ) Beliefs ©

2y
L

B3 : MWISEHB T 2 BN ARRILFEAEREACTEE (FMEEE)
(A:REE ;B BEE,; C: EanE)
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B3% T LAgent AZE M P rEAE TR A C - HAMAgent AR ZH oy £1E
#HE2d o HwiEHL@mAgent A% E - HibAgent ALK KGR EHESN » HiTL5TH
BREE o FBAEELIVOIGIE > TR EHE— B 245w & (Centrality) * #
SEMBZARABEHEK - 5 —HAgent B&F K A0 > Agent BAE LB 8E b £ T4y iE
BHAE AL EAHEBES » 270 Agent BE 5 F 5|7 — L Beliefs 41
b AR e Agents MR EEpALE > M B HAEEAZNH L MELANTERLE
MK o fmAgent CA|ERIZAAFEBZ B4y ig —15 &P A% (Belief broker) #9 /4 & » A
Agent ALAgent B8 #R 15 & » Agent BT A& #Agent CLAMRAFAgent AR & » RZ
Agent A7F 7T A& & # Agent CYAR{F Agent Bag 13 & ©

BEVE M E 0 — B A A3 Youtube #9148 Fl 3 4o RIEAE 238 S M @520 % B 8
EHONE  RATHRELTIBERMRE — T8 - RTHGAOBEZS  HER
LA AR R H AR PTR AL E R ELRK - BB GEE I TR LB
B EMEET  TRARBAEFRYIRAPVENGERA L SHHGERENH L K2
HVABase-level ¥IBDIdf s ik BI FARI L R B A LR ITH EE -

AU RA AKX KRB > T AT

1. Agent ™ VA T2 A AAT & 4 R 0948 (Payoff ) @ Web2 04834 IR A% 04 3%+ F

WE YA TR Hae T AN SRR H0 » ARRRZERAH
15]dm £ Youtube #- 8 F » {BABA X 69 A E AN A 09 ORI ~ STHIAR » FAARE R
Bohct XA RS TRAMEICERBZR - Bk RFRIKRHAF—BAgent
FIT 43 51 3R B0 4% A 9T 1A 58 A B AR AT 12 B 352 A 09 Agent P LR
2. Agentty B H AT 8 75 KAMT BRI E 7 AR ARG S 0 AM S M
AR L A A A RN RO TEMEITSE W LR EA B X
AAES B Ry T84 TS (Bandura 1977) - 4 4c8f Ldg - (2R EiT A E
RIEAMEAGF F > ARES LR LTH S0t RERAFEN X ITLHEB T RY
BERR AT HEERBOZELBEGREA - BRI R A B ZAgentH AT
LBy HE ik L2 H O ER 0 Agent B HAiT A0 E B A A KA RBIEANG S
i+ R B 0y T4 B A FH R B ) BRA G - F MR o) TG mE AR 2
TR EEAFEHOETE -

3. Agent® AT By Context ) » £ B R R0 E A~ #H KR - AWEBALHF LG

F AR H B LR R RATE T2 LA K AR LT

R E R AR N BRI ER o

Z - MRABEHEEE

A RAZEFNHEEHAAGE T LR L5 FRERFRLFEIRERRE -
BDIKEAZRMYGERESAE LS Y TR A CEBREETREEANTZE A
IRAE ~ By RAK R IR B BB G 0 B X R & 5 —fBknowledge-based b4 3 35 @ #F o KA
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EE2H F+TE FH

n

%1% FILEADSTOZE &

(Bosse et al. 2005) 7E &R IEARBEM A0 R > BT AMEY

1t~ BACHE A LB B AA 0 RIEARL S - FRRRIU FEALBAR A A v FAE A 5 %) & Belief
FAEA! ~ Desire T4 %  Intention T4 & 2 Opportunity T A » 57| & A\ {Blocal dynamic
(LEADSTO) properties (LP's) Piféit - #il X oF & & H LR 2Ly S ¥ - B4+ FF
T AF R AR R TR AR R 1&2 o BMETHRA (LFEAERMZLPs) Mo RAET

54 i PR -

%1 : Local Properties Z S & F &

- S 47
_ ; Desire (&%) & =A BT LRGN LF
) B |
d: DESIRE dRFIE— 1A o
a: ACTION ak TE—AIT4 a=k A% A AT ek AR B A

x1, x2, v: INTEGER

X, Vg &R RATE Y K

Expected_efficacy (a, 3) & # 475 04 HA

3B 53
B % 3 A 4 g JE A m={# %, Wi} R TF TR EMIT Hab AR
b: BOOLEAN l;jﬁ%**ﬁ#ﬁﬁ B LI R AR Willing_to_learn (a, 1) R THBEXEY
s Action a
p: PROBRABILITY | p&—# &1 p=0.5/% K& & & #AT 5 69 & K 550%

&2 : R A

&

R

Belief (satisfies (a,d) )

#81% Action a¥ A% & desire d

Expected_efficacy (a, x2)

1B A 304¢ S Action aT8 A JE 43 04 3R B L x2

Willing_to_learn (a, b)

FE & 6 R % 2] Action afdfE AL B 015 A

Required_crimeskills
(a,m-n)

#5347 A Action a £ 48 JE & AEm-nty13 A

Attitudes (a, d, x2, b, m-n)

TR AR ART T XITLEE > Attitude B B4 AL B
B R A A L EE A RERMA SR T AR MITEEE

Intention (a, x2, b, m-n)

Intention & ¥ & 2 v 8 4 ¥ » K F 89475 B LR MAAKRIR AR B 94T

Observe_rewards (a, v)

R B A F Action aPT1F 2] 69 BN & v

Observe_skills (a, m)

R B A FE Action aPf F 9 AR & m

Existing_skills (a,n)

1B B AT R A #¢ F Action ady 89 3R 54 4kn

Personal_rewards (a, x1)

1A A8 4¢ F Action aPf FE 4% o 3B L x 1

Opportunity (a,p)

HANE I X AT Action atd M E 213 A Lp

Perform (a, P )

B BR 4 F Action aty % E Lp
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| |
} Desire(d) !
| |
|
Observe_action } . . |
(satisfies(a, d)) | Belief(satisfies(a, d)) }
|
I
O ! L ‘
! p— ;
|
Personal_rewards } |
(a, x1) | [Expected_efficacy(a, x2) }
} Attitug es |
— )—ﬁ (a, d, x2, b, m-n) |
|
Observe_rewards (7 } ! Intention(a)
(a, v) Willing_to_learn(a, b) ‘\# |
|
|
I
O ‘
Required_crimeskills(a, m-n)

Existing_skills(a, n)

o
\_/

OhservefskiW
Opportunity(a, p)

B4 : A7 Simulation ModelZ224&

(— ) Belief Submodel

LP1 ¥ 8y Attitudes 3 & B 7> Beliefs= T %& » #2352 » Attitudesdy — 2 Beliefs Ff 4 5%, °
Attitudes (a, d, x2, b, m-n) ¥ &4 A8k A #ALP4 » LP6 » LP7¥1LP8#) %4 ¥ - Belief
submodel 9y LP1 » LP2¥1LP3# % » H £ BB 73R ATH B 22 BDIEH =~ & E -
LP1

8 AgentiT 4 & B 04 A& A w842 & ¢ Action a2 & 7T VARG & Desire d » ##ait 4
o A& R AR ,\MI%JER’%%"*““ACUOH ati iz MRS A E Btk - wERE £
(A0 8 By A% S R B vy £ AL 0 A HAttitudes (a, d, x2,b, m-n) F &k o
Va:ACTION Vx2, v:INTEGER Vb:BOOLEAN Vm, n€{SKILLS}

Belief(satisfies(a, d)) A Expected_efficacy(a, x2) A Willing_to_learn(a, b) A
Required_crimeskills(a, m-n) —  Attitudes(a, d, x2, b, m-n)
LP2

Attitudes (a, x2, b, m-n) ¥ZDesire (d) # €Intention (a, x2, b, m-n) ° & AgentH —
{8 Desire s &4k i & F#Intention (a, x2, b, m-n) iﬂ"Agent%ﬁ’;\Acﬁon Atk I — 4% 2 8y
& &R ATAEEEX2, b, mmnEEERZ GLmE L E
Va:ACTION Vx2, v:INTEGER Vm, n€{SKILLS}
Attitudes(a, d, x2, b, m-n) A Desire(d) — Intention(a, X2, b, m-n)LP3

Opportunity (p) #iIntention (a) & E &% 89 Action a ° 45 & #9Intention# =T A 4 B
Ty Action & & R Agent & 8 B R Actions# #8 2 #154Opportunity 8915 & » & pfi
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i K BB P4 F Action ab) R A K -
Vp:PROBRABILITY Va:ACTION
Opportunity(a, p) A Intention(a, x2, b, m-n) — Perform(a, p)

(Z) Desire Submodel
AHF R 3R E R Agent & 4 Desire 6y #3842 » f& 3 A 345  Desire (d) &=
Agent# A — 18 Desire d % A4k i 2

(=) Intention Submodel

LP4 % T & Agent#l R 3| Lt AgentiT & 094 R > Agentsh 4812 sb— 174 T A%
3k —{ADesire * #]4e : John#afs EAEM S o4 A A & AT 5 EEB R RITSL
HAER—FRESHRARBE—THRERETHINE - LPAT R Y B b &

(Association ) BYHEA °
LP4

Agent¥# 7 Action aty L EAF F 312 A —Action a & #8549 7% & Desire—# & 4 °
Va:ACTION Vd:DESIRE
Observe_action(satisfies(a, d)) — Belief(satisfies(a, d))

LPSA|»f J& 5% 22 3 ¥ 3% 5% (Reinforcement) #9484 » S AR ZMAAZ 8K &85 F 1%
139 IREN AP E AR AN 09 R B F 0 L Agent/T & AT 09 B 5 AKIE R @ 3 e K Y
Agent¥ 4T 5 9 TAM A o X KT F AgentfE1F LB Ex14 B FE  LHL—1T4
TR AR @3 A - & AgentSEAT LB W x1 & AMAAYIFIR - ¥ — 47 4 09 TR 2R B
Gy KPIx2 1 BRI TFAE R ey @B AL - &1 x2 18K R T8 80 80 64 38 48 SR 1A 2R
WA -

LP5

Agenti# F-ABBUAT & 09 FEAF 09 3R B E 25 & —TAM SR — 0938 SR KR
. x1, x2:INTEGER
Personal rewards(a, x1) A Expected_efficacy(a, x2) —

Expected efficacy(a,x2 + x1/|x2])

LP6A| = JE A& 52 F M oy AR > AgentM @745 2 A A {R{E 69474  Young
(2007) 32 2%KIZA & ¥ A3 0 - RIEIR AT A ROL b B AR % ZAF 60 A1 37 - Bk
LP6 #2758 5 09 47 & 3R B v AL SR B AME A L5 09 AN 2 R XML & IR 3] 0947 B3R
BiAR A TER 2R 69 BF1E (v>x2) ° Agent € & 4 % H Action aty Z B -
LP6
Agenti 5 L Agent## F Action aPT{F 2098 v - Fv B 5K ¥ Action aty FAHA 2L F x4

FHVSX2R R L DA &0 » K AgentiE 4 A A A 6 R H 4 F Action atifE A e
Va:ACTION Vx2, v:INTEGER Vb:BOOLEAN

Observe rewards(a, v) A Expected_efficacy(a, x2) A v>x2 — Willing_to_learn(a, b)
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Fe M FEALBEAE 0 BRCEATR 9B R A RS AL R R T WA ARG EATE
a9 At 0 B SLLPT A &k T Agent¥ A AR AY1E & - BPIM T » Robert® L% — 3R E 7589
F B TRRAT &L JA B k% 3T $ 04 4 /7 - 1= Robertsk V3 #6948 /1 > T FlRequired_
skills (374} ) & TRobertsbBF#i A 8915 & » S &k ¥ Robert TAL & A K 4 F  H At oy &
o
LP7

Agenti#l R 2| #¢ FAction ab A Atk om > B AMC A Moy ESniA LI
B mEESZEZEm R THRAMORELAE - HibAgent® A —BERA—FEE
= R QDR IR 3 A
Va:ACTION Vm, ne{SKILLS}
Observe_skills(a, m) A Existing_skills(a, n) = Required_crimeskills(a, m-n)

(P9 ) Opportunity Submodel

JeIntention®% = Z 1% > Agent R A LR A&H MEWFEL CRIRITE - (TAHEREET
&R AT AR W RIMEIR L B R agdEH] o b AN AT A RAREE L AR R K ey AT A4
H A HmE Y TAERE  BRAFRABRZRREY ERA AW ARG HE X - &
Agent#H — LR EE - LR GREICRA X EHA L0 09I R AL - AR LS RIS
A E LA o W LP8RT T
LP8

Agent B AT & B i #2 AL 5 Sned H AL MBI 8L > PR AIE F Action asb 8 ALt AR & Gmed 3k
REAB I & Agent P i 69 H AR A AT 0 Al AR OIS A G 0 MA T AL X FAction a R
2K -
Vm, n€{SKILLS}
Observe_skills(a, m) A Existing_skills(a, n) = Opportunity(a, amount(n)/amount(m))

B B kA

AFFRZ B8 0 & A E ABDUK AR RIE 5 AT SR R 0945 A A H - AR
WHF R A E G IRA] B RIBABRF ARG A ETHRGITAEE B AKX
PEAKEHE & AR IE BL R e IR AR Bt By AR AL e A ) L R ET R R R AL
MM R E -

AU R AAPTEAE G RIZABBAE SRR 5 Kl BITEROSHEA R F
Bz Byt T :

O IR FHAFHBMILRORRA LTE?

U AT ) AR R 0 R R 09 e R AR B AR R TR BB
® EIRALER Y KO NHEAANBERL I e R 0
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2
b

G AR LR T LW ey MR ALRE » AR A BE S F R 0 AP R b T RS
MR BHREZLFEARZNGRT @ SERABAL A L AR 5 F AR O IRIH

?Fc] B8 4GB M L 4R A5 B AY

Watts (2003) A4 g N RAHEER - AR A Gedbed fiAL 7 7 0 o B 43R - BHE
A E ARG R B % 77 A7 Regular network #2Random network 2 ] » SEERL 4552 T [ %€
KON B ERTE B A2 EH L (Rewiring) WHKE - RIETRE R
BN R $ 48 5 Regular network ¥ Random network B 7 #% 2 9 %% F2 44 % (Cluster
Coefficient) « & JUE MR + A IR A HATHALEF L - S JEHTAT 60 4 0 440 SL 1 Aa F 4%
WS EIME  A T KT ABERE ARG IR A S I P S BT R0 R (A
W H MR LR R E R F R EOREAPTER BRI S TR T @485 4 R 6
A6 > 3P BE R MR B B Watts (2003) $2 th X SRR 2 £ 1

- E.Eﬁn!n

BREBUTr AR RAMEER R $HOBAZTTHETRAIGA T @F 0
B o S LA A e R 3P

R3: BERSEREEEENRB

En &4 ES &S T Fofh
1 R AR Size 50, 100, 130
EURTE IS Initial Criminal Rate 5%, 15%
g Skills {1,2,3,4,5,6,7,8,9,10,11,12,13,14,15}
O HHHE A Criminal Expectation 4 < Expectation < 8

Expectation ~N (2,1) K #)

1% R AR User Expectation ~ | = Expectation < 5
2 Y Willing 0,1
i 7 R Satisfaction 0,1
A7 .5 B E Rewards T8 3% & Expectation + X, X~N (0,1)
E& R RS # % | Threshold Opportunity A% 50.2
A Wiring Probability When n<5, 50%make friend via friend, 30%random, 20%break;

When n>5, 20%make friend via friend, 10%random, 70%break

1. IRIBS YT
FTRBERGHBALEERE G T IR L > FILARTARZ SR K

FRBEZSMOIE B AFAR  LEE -

® EAHEAR (Size) @ KREBAMN R EABEZ AL H AT LS50, 1005213018 A - i
AT F SR AR VAR A IR AL BE 0 KL N A BE L IT SR e R R

® L #& (Initial Criminal Rate) @ AB Brak #2300 5 AE Y tb R HABE R S0 SR 3%
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HZBE > AR ETRAR TR FARGETFEZT o s ehiu i AR £ 55
HRB5%, 15% » AR £ R -

2. REBATTRESHELET

R ERE R RFEHAMMEZERIEIE  ERAAEICE —MEHREw V&%
AL R AL AL R & I TR 0y 7 iR R A B e PR AL RE E R F R R AT L0 R
ks — A FREETOHE > BARATRSEENFORER > L IFEHH—
FRAE R H o MARELERIEEEFERAEEF IR E > AR RITEL T
ik c MARERY > LEHFEMBIALTALE THREHE ) » EEBAKRS
0 TAT B M TR, c MR FR R AM TRRERE,  tHAMY
AU E ARGy T AT BB B TR, o

M EEFRME L THEMNSEEAERA A RGEEHR T 0 M A EAREERY
B B wm o ERARTEAFEEEONA LRGN FHOMAE (ex: £
&olvsk) o BBLRRF RAR R E RIEAG IR BT AR FASHIFAE A 50% 09 #
FEBN R RE IR » A30% M EZEMRE IR » A 20% 094 F 4 B A o9 A
EAEPHE L TATAEE | RN ARKIERZ AR F I ARE KASY
BEAE » A 20% 09 e F i W B R R SR 0 H 10% 04 M & R REAR I BUIE — 48 7 i
LK > HT0%0#F M T 17 4580 E | ALY A& LR MA% -

758K (Rewards) : L3 HHMFAR T ARG OIT LB E - M — AL A H 008 7
LREAREL  REAERESLERETLAZIRATRRZOHNE (FHIE— &
A) o I ARFREZAE A FMREI A A EE T > B h AT LB E RS0k
RAHmEBROHS - EAFHFRETHRAEEA -SRI TESFEGTE R
B A6 TAT B ) RIS Ex (0<x<1) -

#9%2 {1 (Expectation) @ B0 {A & T4k A & H08 F40 B 475 TR AT 3R B - 1A
AL HARICRA B3 T AT AEE ) a9 3R 0 ¥ AT E &SRR BF B Expectation
= Expectation + x / | Expectation | * & #% 5 & & 371 i > BExpectation = Expectation -
x /| Expectation | * &, ¥ YAl Expectation | % 5% » ¥ Z /L @15 % o FFA K HHik
BEREEER -

ZH &M (Willing) : #AHET—EREH RIE - e ey T8I
A TITEBE o sHFTOITABERAATHITABE - A A T2Ee
TR, BRHFTRLITEEE B HFZREFE - AH wRH T
TirsBE AT THABE O BIREHEEMEE -

& & (Satisfaction) : & THAEAL | KA BFEA KL R HH L — 78158
o MEEEAIRTHE  RZ > HA0RTIME -

Ju st AE (Skills) : & A EeYHEBALRE Y » AR B Y FETARE B 1R et
& ARKEFTNRETSE & T HRERGBFIIES - L RF LA 1542
KR Hat SRR EBEAIZOMLZHE  TRMERASGERTTARE
ARG FETE - i —MRERA X TREIZERXMBETFLEHER  FTRGEEAS
TRETRYFFGIRETS -
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n
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® 55X {A (Threshold) : E&SRAH M AdE e A B HASRZ H T LA E - PTAE
ey AL — B4 % T3 40.2 0 R TH KRB (Association) R A w ke €F
F—Eiat  B% EHAF—EERIE 0 BN REEAFHARERTY
Y R o

® I#E (Opportunity) : AR E# » TEERAE | Ak A Rk e R HHRE T K
BB EETFEGRE > FERMALL030 > REMEAZA ZROERSHF ERHE
FHE - HRERIFAE G0y T ABE | AREMAE A (0<x<1) -+ R&il4T
"HARAE R H PR S RZ > BREFEBITENR AT
P LBE | AR EMERAx (0<x<1) - Ri#gsr "2 ) 237 -

— ERRERER

AHF Fe A Jadex BDIXFEA-F 4 (http://vsis-www.informatik.uni-hamburg.de/projects/
jadex/) Z LB — R ALBEBEREIC FAR IR A 4 0 FEOABEBR M R ALBEAE ] & B B L
Bard o FIFEE A By B R AT O A IR AR A T M T A — BRI A RS S Bk B
Hpb o 4R IR LB A o Jadex AR BB BB R K E T AR PTHAE » Jadex &£ — £ A Javazk
T AR RIEABE RS, - RREABDIBE R & st 2 B ARG & KIAE © f£Jadex
G o RIEAMmodel L AAXMLE T R &K » K ¥ A<beliefs> R ERKEAZZE 2
<goals>R & HKILAZ BAE » MA<plans>R & A RILATEFN T - mREAFTEHEA
8 ) B R A Javarg RIEH » Jadex AT 32 4% 04 3 36 5| AR IE AL A K 7 3251 09 4K 22 Amodel
F AT 0 3 ey iR A B Javat F a9 function © B5&Jadex A S w0 A L HAE
B2 p T A B ARHF R BT 3%t 69 = B4 2 Amodel : CommunityUser & — 1B AL 845 F X, 22
Amodel/® & » UserGeneratorfX 22 A X 5~CommunityUser#s € & % b X & 4 3 $4T % 18
CommunityUser instance * Z£AXIEAIAT Z 85 1L 64842 F > NetworkModule X FEA A &
W WAL RILAE T tbeliefsk B8 - AR E F o438 A R -

File Model Help

Gae H% D26 4 L 4 Jadex
o {14 cleanerworld -] settings
i | garbagecollector - I = y "
o (14 helloworld Filename h\mypro]ecf\sv:\Jaue)(\examples\mypmJect\CommumtyUsevagemxml E
o= |14 hunterprey Configuration |defaun ["
©= [\ marsworld —
9 [ myproject Agent name ‘CammunllyUser ‘ [_] Auto generate

& CommunityUser.agentxml

& Networkmodule.agentxml |~ ‘ Start ” Reload H Reset H Help l
& UserGenerator.agentxml
o[ ping — ipti
& o puzzle ( 7 Ci i
o= |14 help ‘ { ‘ ‘
o [1) model =
b > A cotecti ; " ion=Si
i m Tl Crime Single Player
2T = T A Collective crime is a form of uni istri crime ori from
&l res among users. The aim of the simulation is to
¢ 4 zackery

‘ ams@zackery nio-mtp140.119 observe the dynamic results by tuning agent parameters.
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