Contents

INENOUBEIONY /5 s et s s i st i T s e it B et e

Part A — Theoretical Aspects of Autonomous Systems

1 Autonomous Decision Systems in Multi-meanings Environments...................

J. L. Salmeron, E. Gutierrez

R G o A ST TR 1 0T A s I B R e S i (el A 0 B D i b
ol T OURAAIIONS . S5ii dini il S ol and it oy
Ll 28 Grev Apametieal ODerailons .. i o s e o s v s e e v
L3 W RenIzalion -« 5 i i s g R L G e T
L d ey METICes s o e T . i e ek

121 Ruzzy irey GognitiveliViRps ¥ 7o e 1t Lo TGt Bt o SR oul e s e 10
do TR ROURAAHON T I e B A e L e B 10
12,20 KGEM ys* BENM whit ik, s ol e U e S B O 12
TR S LG 1 e b R S S S L BRI i Y e A s ol s 14

1S Experimental AARATYRIS 1/ 0 0 i o e i 15

|70/ 00 s s K is B 3030 e R B0 R St NG S MR S A 18



1T Contents

2 Automated Trading Systems for Commodity Trading — Theoretical

I T o s e ot o O e T s X AT T ey PP e S s by o s B 19
P. Tuénik

28l e utemated BralTnE el L R et 20

2.2 itading System Blesign andilatecycle. i i i i liicie. 21

B el P 1 LT R e e R e U R e B RN S b 23

22 N ke S s e Ll L 24

22 TS Devalopment BRase o at i L A s L B 24

229 T estink and ODTIMIZaIION BROSE ..\ i st ostssess saedsorsssssecaiseasensanssssn 25

LR GLTH A s R L e R T RO BT R S S TR S B ST 25

213 R dam et AT RIS o e L S Gt uhiasscdutentasvasacsevass os s 25

2. 3 4 Eindine SUYonoiSeasonaliMOVement ... .. ..o vici Sl il e paions 26

2.3.2 Current and Historical Pattern Correlation......................c..ccovceuerune. 27

PREES 57 O el o SR SRS R R B SO SR T R B SRR 3 28

2.3 48P rice Botoms @I Radies '« ity Bl e i s e i 30

2.3 Tradine Broceriirel 2 va S b ar L B e e e e e 31

24 Multiple drading SyStem (Coardination ... 5 e s s A s R S LG 31

2 49SHadkround CRITIe  fs i s e S s s L L 32

2.4 2sNtructure of MUlliagent SYSIEM ... .. s b i i i i, 33

2 4S8l i atton Ol MULTATCRLSVSICM v oo e isesinsisssssvstsssisnsrssasagssssssessissasss 37

TR TS (0T v R sy oot MY e Y s o XA TR A e Py 1 TR T P T PP 37

3 The Immunity-based Multiagent Coalition Formation ...................cccccoee. 39
M. Husakova

3.1 Coalitions and Others Organizational Paradigms............cccccouevvcvvnnncnnnnnes 40

3.2 Taxonomies of Tasks Solved by the Multiagent Coalition Formation......... 41

3.3 Proposed Taxonomy of Tasks Solved by Multiagent Coalition Formation..43
3.3.1 Tasks in the View of Autonomous Artificial Agents ............................ 43



3.3.2 Tasks in the View of Coalitions and Coalition Structures................... 44
3.3.3 Tasks in the View of Dynamics of the Environment ........................... 44
3.4 Problems Solved within the Multiagent Coalition Formation ..................... 45
3.5 Approaches to Multiagent Coalition Formation ...........cccccececeeveincniccinnnne. 46
3:0.1: Game Tueory-0ased ADDrogches .. o i s s s Sl e L 46
St DuTHeMarket-hasediAppraach:. . ... 8 RN e S 47
3.3 Insprratian (romiine Graph Theory . ..o - iviis crssistssserarmasinassronsss 47
O LM L OORAMIIMIIG ... S i s i 0o insansnslsasasensismasstas i s basesanbinshiversns 48
SR L Hedpisties < g5 SR e i S S S s e e 48
980 COmPariSon Of ADDEOGCHES .. ... .0 fiversesssitessessistaesessessisrgeidosentsdvrinsdrsvs 49
3.6. The Multiagent Coalition Formation in the View of Biological Immune
SR A A S e o R I el Do A R SIS i e 49
3.0:1. The Biolootoal Immune SYSIEN . ... ... et iainiosssssorsssoisssstassonsondssssessss 49
3.6.2 Cooperation and Specific Cell-mediated Immunity ...............ccceueune. 50
3.6.3 Cooperation and Specific Humoral IMmunity...............cccceeveveevuneennens 50
3.6.4 Cooperation and Non-specific Humoral Immunity ................ccccceueune. 51
3.6.5 Cooperation and Non-specific Cell-mediated Immunity ..................... 52
3.7 Requirements for Multiagent Coalition Formation.............cccccceeevurenunnncne. 52
8 &HEonclusions and ButHze. Wk o e s 54

Part B — Applications of Autonomous Decision Systems

4 Decision-making Systems in Mobile Robotics...............cccccoooeviviniiiiniiiiinenn. 56
J. Vas¢ak

4.1 Means torDecision-Making in Robotics ... ot Gl Ll 59

4l BiezyiNatve Baves ClasSIfier): . 5t ol s il Sty oSl 60

41 2% DeciSton Tes st 5 & St i SR s A e e fes et 64

4.1.3 Markov Decision-making Processes and Reinforcement Learning..... 65

4.4 Huzzy CoonitivesMans .- b0 c i B i s i e R 71



v Contents

4.2 Autonomous Decision-Making Systems in Multiagent Environment .......... 74
429 Coaperative Control Architecture ALETANGCE ;..o i . 77
4250 Behavioral Kinodynamic PIanmmng ... ... e it 79
429 Neootlation-Dased ADBIOGCHES i\ 1. it it (o b st i85 82

4.3 Concluding Remarks and Outlook into Future..........cccccceeveeinerinenincnenne. 88

5 Automated Trading Systems for Commodity Trading — Practical Aspects...89
P. Tuénik

5.1 Optimizing Performance of Technical Analysis Indicator ............cccccccvuuee 90
5.1.1 Principles of Technical Analysis Indicator — MACD........................... 90
5.1.2 Optimization of Technical Analysis Indicator ............................c........ 91
S S L s T 94
SilatieComelation ANIVEIS e iy meiskonii st dinstimminl st a8 96
e BT 10T 7T T Ay SRR e s S e R S U 98
5.1.6 Commentary on Optimizing Trading System ................cceeeveeveevureenen. 99

32 TestinglaftScletten HxiStratepies . ieis i 0 i Ll 98
5: 2.0 Risk Management and EXUSITAICTIES .......1 - .cvevoviiassseserivsisssonsiimmsaess 09
N O ST IS TLCS ot s T s et e e Lt L 100
o B 1 7 e B e P S0 L LSS S R S e b oo 100
B R OSSR o s i T eee 101
B Y e I M e Ay A 1Y T B AV e Bt Y S o 101
3.2 GRTest RESpitus e st et Se S0 My s et S 101
Y LTS 1 76 T 01 10) (KT )T K ke i St RS R SR B ey S 104

93" ConclusiontandEutre Wople:. 2 ol e e o 106

6 Cognitive Hierarchy Process in Decision Making Support ...............c.cccc..... 107

M. Gavalec, K. Mls
6.1 Fuzzy Cognitive Maps in Decision Models ..........ccccceevurenurvenenrneenrerennnnen 108
6 D ecISIa VR R R DO b e vssetods oseasasooriats soraras 109



6.3 CognitivelHierarchy Rracess <« i 1o Sl e sl o e 110
6.4 Travel Agency Rertfolio Optimization ! Lol 8 S Sl i oo b il 111
o:4:1 Numerical Example — @DUIMIZATION ... .. .. .. cosasssssasssassesnsessssssiosssos 112
04.2: Qptimization With CIUSIETING . ... vi-vasssiinisississienssisss s secassirsnoisioines 113
6.5 Mathematical Model for the Portfolio Optimization ...........ccccecueveerrevuennens 113
6.5.1 Numerical Example - Optimization with Clustering ......................... 116
6.9.2 Resultsiforthe Numerical BXample s ..ol o i bt i 117
6.9.3  Conclusions for:the Numerical EXampIe.............c....isssisesisisononssssss 118
6.6 Real Estate Agency: On-line Decision Making...........ccocecceveuivecnenncnnnnnencns 120
6.7 Real Estate AgenoysirendBstimation . ... i i il LU AR L 122
6.8 Travel Agency: Portfolio Optimization with Clusters and Trends ............ 125
7 Agent-based Simulations in NetLogo.................ccccccccvvvuiniucininisicsisuesussnsasasesncs 127
K. Olgevicova
7.1 AREHt I CompteRRaIENCE M. o s S L e 128
7.2 Agent-based Modelling and Simulations:.......-ts.. e e dintifidsin ocieia 129
7.3: Agent-based Simulation Workflow .........o. ... i i Sl s Sy 130
7:4" Brogrammine i INeHVEPo,. ... 1. .l il L lb S i el e 132
7.5 Implementation of Iterated Prisoner’s Dilemma in NetLogo............c........ 134
0 CONCIUSION: - e e T L A M L B R e g 139
8 Framework for Systematic Development of Multiagent Models.................. 140
M. Husakova
8.1::Multiagent Modelsand: Stmulations ....iui: ok it s s Lol i 141
8.2 Framework for Multiagent Modelling and Simulations...........ccccccceueunee. 142
S L I OTMGL T AMIE 8 s et s st s o siia T s asiasssns idensbontsnathids Sonh 142
822 Eormal and. Concentual Brame 5 e i R s gy g 0 s o 142
8. 2.3 ImplamentaiopiBraie , . et e A e e s 144

8.2:4 ASSembling Frame:... - st meiaition i o rn D Ryl 144



VI Contents

8.2.5 Validation, Verification and EXtension....................c....occeucsesencosees 144
S8 Oil8vills EuminhagonB xample ot s e i s st sl 146
9 Ambient Intelligence: On the Way to Smart Workplaces............................. 148
P. Mikulecky
9.1 Aml Applications Towards Smart Workplaces..........c.cccceverviiniiniuinienenne 149
9.2 Large-Scale Ambient Intelligence: Possible Outdoor Workplaces ............ £S5
9-2:1" Sensor NetWorks and Related Projecls ... i.. .. .clcctoiescinissstssossitosnaans 157
9.2.2 Towards the Large-Scale Aml Supporting Crisis Decision Making ..160
9. 2.3 R oSS Ihle AnnlCation ATOBHECIUT S iy sty ssensisssssssisssssstssisnsassssans 162
9.3+ Conelusions and BUher/RESeareh 118 1 it i n it ssiisiaesiossiiossstsbsctsnisbanass 164
10 Virtual and Hybrid Teams in Management ................ccccocoevnvinvininniniennene. 166
H. Mohelska, M. Sokolova
1f)elcilieam and il eammWOTIc -t i s e 166
TS LS DT O] BOSTC TEES <o 2t st ot treisss i anes sods sesnivsssriiisstiorsos 166
10.1.2 A Difference Between the Working Group and the Team ................ 167
O 3 Cam e B aTLS L oo hise S ttaseateestherasseagss satssastisnosasrssnstosens 168
1L 4.94 Deyelopmient PRase of the Teamy ... .. .5 vesai ittt fiiite, 1674
10515 Team WOrk Suecess Rate CONAUIONG ... .o..vsvasversssssssinassssstasssossiasssss 173
10ul Ol eqdersian oftheleqgnrs. -0t e A e 175
10:1.7.:Modern Principles of the Tedm: WorK. ... i vt ativiiiiigs 181
RN A R TR ) e ol O R S e 2 B R £t B IR I T D 182
0L RIS Loy T B 105 v I D s PRl e R S s s SRR IR R LA RAR S R B e 184
10.4 Virtual, Hybrid and Face-to-face Teams — a Comparison.............ccccue.. 185
TiHoTrATRING . oL A et i Lt s 187
10.6 Virtual Team Leadership, Research in Sabre Company...........cccccuveunneee 187

D T CONC IS oM L o s o i e i e v sl e ol i 189



11 Games and Simulators in Economy Education and Research.................... 190
L. Svobodova

11.1 The Usage of Economic and Investment Computer Games

iNBdueation: i e R TNy e L e S e 191
11E2%Investment. Grames e ..ol R e S e i S 194
11.2.1 Stock Market Challenge - EUro CAmMPUS ...........cccooususssusssossssisonsssses 194
11222 myestmentiGRme BIus 00 .. o e L i e O 195
e A e T e 196
TUE T B (0 R D R R el AR SR S R N T 197
11.2.5.Summary. of 1Re INVESIMENT GAMES.........i:v,cssesssssioresiossssssosistorsioss 198
11.3%Business Games and i STIMUIALONS ... oot bl e i s 200
11.3.1 The Basic Aspects of the Description of the Games
AR STmafOfS S e sl et e e i SIS B 200
LL 3.2 BOrly. BeOnomile (TAMIES :- ... . e s s anabs s sine s s as s ara e o et 201
L1 3:3-Contemporart EConomic GAMIES s, .. i it i e s e s ennssbedsess sty 205
11.3:4. Summary.of 1he ECOnomic. Games ..., i .s5 viessississnssnssisgsotinsssiss 213
11:4 "TheSuggestioniof the New EconomiC GaIIE ............s..ccoveessmronenisssssosiess 215
11:55Conclusioniand Recommendations ... v..c.. .. il a L L B it 217

L g L R L i L e ol S 218



