2009 International Conference on
Game Theory for Networks

(GameNets 2009)

Istanbul, Turkey
13 - 15 May 2009

.O IE E E IEEE Catalog Number: CFP0982G-PRT
° ISBN: 978-1-4244-4176-1



TABLE OF CONTENTS

1A1 COOPERATIVE GAMES

Cooperative Game Theoretic Approach to Integrated Bandwidth Sharing and Allocation......................... 1
Manzoor Ahmed Khan, Ahmet Cihat Toker, Cuong Troung, Fikret Sivrikaya, Sahin Albayrak

Coalition Formation through Learning in Autonomic NetwWOorks ... 10
Tao Jiang, John S. Baras

IMINIMUIM CUL TTEE GAIMIES.....eiiveeitii i ctee et e etee et et e st s st e s st e s st e s sab e s et e e sab e s asbeesabesssbessabessrbessabessreeessbessreeesaras 17
Anne M. Schwahn

Decentralized Decision Making Process for Document Server NEtWOIKS.........cccvovivverierenieveseseseerieneenns 26
Aurelie Beynier, Abdel-11lah Mouaddib

1A2 POWER CONTROL |

A Noncooperative Approach to Joint Rate and Power Control for Infrastructure Wireless

=] Y] PR RUROUROTRORPO 33
Giacomo Bacci, Marco Luise

Uplink Power Control and Base Station Association in Multichannel Cellular Networks.........c..c.ccc...... 43
Chandramani Singh, Anurag Kumar, Rajesh Sundaresan

Power Games in MIMO INterference SYSIEMS ........coi i e 52
Gurdal Arslan, M. Fatih Dermikol, Serdar Yuksel

Distributed Power Control Using Non-monotonic Reaction CUNVES.........cccccovveiiiieieeieeniene e e 60
Omur Ozel, Elif Uysal-Biyikoglu

1A3 EMERGING COMMUNICATION NETWORKS

Oblivious Equilibrium: An Approximation to Large Population Dynamic Games with
(@01 Tor= VLT U1 | ] 2P 68
Sachin Adlakha, Ramesh Johari, Gabriel Weintraub, Andrea Goldsmith

A Hierarchical Spatial Game Over LicenCed RESOUICES .........cccvrvieeeerieiesiesesiesseseeseeieseessessessessessaesseseens 70
Gaurav S. Kasbekar, Eitan Altman, Saswati Sarkar

Asynchronous Gossip Algorithms for Stochastic Optimization ... 80
S. Sundhar Ram, A. Nedic, V. V. Veeravalli

1B1 GAME THEORETIC NETWORK MODELS |

Reliable Relaying with Uncertain KNOWIEAQE .........cccviviieiiiie st 82
Jiwoong Lee, Jean Walrand

N-Player Cournot and Price-Quantity Function Mixed Competition ...........ccccooeeviiineinienersenecse e 88
Shuang Wu, John Musacchio

Traffic Engineering, Content Distribution, and Continuous Potential Games............ccccocviiinininieciennne 98
Dominic DiPalantino, Ramesh Johari

Systems-CompPatibDIe INCENTIVES..........ccvciiic et se bt sresteeneeneeeenes 100
Dave Levin, Neil Spring, Bobby Bhattacharjee



1B2 POWER CONTROL 11

From Competition to Coopetition: Stackelberg Equilibrium in Multi-User Power Control

Yi Su, Mihaela van der Schaar

A Power Allocation Strategy using Game Theory in Cognitive Radio Networks...........cccccocvvivieviienennn 117
Enrico Del Re, Gherado Gorni, Luca Ronga, Rosalba Suffritti

Stochastic Games with One Step Delay Sharing Information Pattern with Application to
o= O] |1 ) OSSPSR 124
Eitan Altman, Vijay Kamble, Alonso Silva

MAC Games for Distributed Wireless Network Security with Incomplete Information of
Selfish aNd MaliCIOUS USEE TYPES ..ouviieieiiie e ste st tee et et ste e sta e ae e b et sresteeneesee e e bestesresreaneeneeaenses 130
Yalin Evren Sagduyu, Randall Berry, Anthony Ephremides

1B3 EQUILIBRIUM ANALYSIS

Mean Field Asymptotics of Markov Decision Evolutionary Games and Teams ..........ccccocevvevivevienvennenn, 140
Hamidou Tembine, Jean-Yves Le Boudec, Rachid El-Azouzi, Eitan Altman

Job Market Signaling Equilibria with Unobserved Cost Functions and Higher Education
L E] (0] 0L SRR 151
Giuseepe Rose

How to Find Nash Equilibria with Extreme Total Latency in Network Congestion Games?.................. 158
Heike Sperber
Nash Equilibrium Design and OPtimiZation......... oo e 164

Tansu Alpcan, Lacra Pavel

1C1 SPECTRUM SHARING |

Congestion Games with Resource Reuse and Applications in Spectrum Sharing...........cccccocvoieienennene 171
Mingyan Liu, Sahand Haji Ali Ahmad, Yunnan Wu

Provider-Customer Coalitional GaMES ..........cccvciiieiieiiie ettt s r e tesreere e e e 180
Alireza Aram, Saswati Sarkar, Chandramani Singh

Service Provider Competition and Pricing for Dynamic Spectrum Allocation ............ccccceevvevviveivcievnennn, 190
Joydeep Acharya, Roy D. Yates

On the Efficiency of Sequential Auctions for Spectrum Sharing..........cccocvivviviinienie e 199
Junjik Bae, Eyal Beigman, Randall Berry, Michael L. Honig, Rakesh Vohra

1C2 RANDOM ACCESS GAMES

Achieving Coordination in Random Access Networks Without Explicit Message Passing..........c........... 206
Jaeok Park, Mihaela van der Schaar

Correlated Evolutionarily Stable Strategies in Random Medium Access Control...........c.ccocvvveieveiennne 212
Hamidou Tembine, Eitan Altman, Rachid EIAzouzi, Yezekael Hayel

A Hierarchical SIotted AlONA GAMIE ..........oooiiiiie ettt e et et re st e e sbaeesbee e 222
Essaid Sabir, Rachid El-Azouzi, Yezekael Hayal



1C3 WIRELESS NETWORKS |

On Achieving Group Strategyproof Information Dissemination in Wireless Networks...........c..ccccevvenne. 232
Ajay Gopinathan, Zongpeng Li, Baochun Li

Conjecture-Based Channel Selection Game for Delay-Sensitive Users in Multi-Channel
WVIFEIESS INBTWOIKS. ..ottt ettt e be e ae s e e s ae e e be e e beebe e st e esbesteesbeesbeesbeebesneesaneareennas 241
Hsien-Po Shiang, Mihaela van der Schaar

Widely-Linear Filtering and Non-Cooperative Transceiver Optimization in Wireless Data
L= Y] SRS 251
Stefano Buzzi, Vincent Poor, Alessio Zappone

A Selfish Approach to Coalition Formation among Unmanned Air Vehicles in Wireless
INBTWOIKS ...t E Rt et e R Rt E R Rt e r et r e n et 258
Walid Saad, Zhu Han, Tamer Basar, Merouane Debbah, Are Hjorungnes

1C4 GAME-THEORETIC ANALYSIS OF AUCTIONS AND NETWORK
SECURITY

Equilibria and Convergence of AUCtIONS 0N NETWOTKS .........coiiiiiiiiiiiiie s 268
Peng Jia, Peter E. Caines

Coexistence with Malicious Nodes: A Game Theoretic APProach.........ccccviiiiiiiiiiieie e 277
Wenjing Wang, Mainak Chatterjee, Kevin Kwiat

Physical Layer Security Game: How to Date a Girl with Her Boyfriend on the Same Table.................. 287
Zhu Han, Nonoslav Marina, Merouane Debbah, Are Hjorungnes

Secure Communication: A Mechanism Design APProach.........cccccciveiereiinenie s 295
Ludovic Renou, Tristan Tomala

2A1 LEARNING

Bidding Efficiently in Repeated Auctions with Entry and Observation Costs ............ccocvevvvviviicriercnnenn 299
Amir Danak, Shie Mannor

Learning in the PreSENCe OF NOISE.......civiicieiie sttt e et esre st e sresneere e e eneees 308
Panayotic Mertikopoulos, Aris L. Moustakas

Online Learning in Markov Decision Processes with Arbitrarily Changing Rewards and
LI ST €T 1SS 314
Jia Yuan Yu, Shie Mannor

Deterministic Approximation of Stochastic Evolutionary DYNamICS.........ccccooereiiiinenienienene e 323
Robert Molzon

2A2 EVOL.UTIONARY GAMES

Virulence Evolution Through a Latency-transmission Trade-off. Implications As to the
Durability of ResSistance in AQFICUITUIE. .........cooiiii e 333
Frederic M. Hamelin

Strategy Dependent Mortality in Life HiStOry GameS........ccccvieiiiiiiicic i 339
David M. Ramsey

Games on Graphs That Grow DeterministiCally ............cccooiviiviiiiiicc e 347
Richar Southwell, Chris Cannings



Competition Between Foraging Predators and Hiding Preys As a Nonzero-sum Differential
(- o -SSR 357
Andrei R. Akhmetzhanov, Pierre Bernhard, Frederic Grognard, Ludovic Mailleret

2A3 GAME THEORETIC NETWORK MODELS 11

A Tight Characterization Of Strategic Games With A Unique EQUIibrium..........ccccoceoviiniiiiniiiinens 366
Antoniy Ganchev, Lata Narayanan, Sunil Shende

Combinatorial AGeNCY WIth AUGITS ........ccoiiiiiiiiii ettt sttt ne e enn 374
Raphael Eidenbenz, Stefan Schmid

A Game-Theoretical Approach to Incentive Design in Collaborative Intrusion Detection
INBEWOTKS ...tk b bbb E R bR R bR e R b E bRt b bt e bbbt e b e 384
Quanyan Zhu, Carol Fung, Raouf Boutaba, Tamer Basar

Efficiency and Stability of Nash Equilibria in Resource Allocation Games...........ccoovvvvevevererienesesennnnn, 393
Tobias Harks, Konstantin Miller

3A1 STOCHASTIC GAMES

A Constrained Evolutionary Gaussian Multiple Access Channel Game............ccocviviiveievencncncsee e, 403
Quanyan Zhu, Hamidou Tembine, Tamer Basar

Communication Complexity of STOChASTIC GAMES .........coevviieiiieiieeie e 411
Nagarajan Krishnamurthy, Parthasarathy T., Ravindran G.

Large Population Games in Radial Loss Networks: Computationally Tractable Equilibria
for Distributed Network Admission CONTIOL ...........ccuiiiiiiiic e 418
Zhongjing Ma, Peter E. Caines, Roland P. Malhame

3A2 WIRELESS NETWORKS 11

Power Control Game in Protected and Shared Bands: Manipulability of Nash Equilibrium ................. 428
Eduard Jorswieck, Rami Mochaourab

Deployment Analysis of Cooperative OFDM Base StatioNnS ..........ccooeiiiiiiieiiniiieie e e 438
Gaoning He, Hamidou Tembine, Meronane Debbah

Bargaining Over the Interference Channel with Total Power CoNnstraints ..........ccccccocevvvieiviieiiecvescnnenns 447
Ephraim Zehavi, Amir Leshem

Competitive Optimization of Cognitive Radio MIMO Systems via Game Theory .........ccccoevvvvevvereiennnns 452
Gesualdo Scutari, Daniel P. Palomar, Sergio Barbarossa

3A3 PRICING

Fairer Pricing of Resource Allocation Strategies — Individual Guarantees Approach ...........c..cccccevveunene. 462
Siddharth Naik, Holger Boche

Competition for Subscribers Between Mobile Operators Sharing a Limited Resource ..........cc.ccccvevvenene 469
Helene Le Cadre, Mustapha Bouhtou, Bruno Tuffin

Pricing Model for the Secondary Market Architecture in Cognitive Radio Networks...........c.cccccccvenene. 479
Gulfem Isiklar Alptekin, Ayse Basar Bener



3B1 SPECTRUM SHARING I

T oT: Lo (ot T A g To 0] LY T S 484
Eitan Altman, Moshe Haviv

Computational Analysis of an Auction for Licensed and Unlicensed Use of Spectrum...........c.ccccocevenen. 488
William W. Sharkey, Fernando Beltran, Mark Bykowsky

Auction Mechanism for Spectrum Allocation and Profit Sharing...........c.ccoccoiiiiiiiiee 498
Sung Hun Chun, Richard J. La

Evolution and Market Share of Wireless Community NEtWOrKS ..........cccccvviiiviiiiicic i 508
Mohammad Hossein Manshaei, Peter Marbach, Jean-Pierre Hubaux

Spectrum Sharing Games on the Interference Channel ... 515
Mehdi Bennis, Mael Le Treust, Samson Lasaulce, Merouane Debbah, Jorma Lilleberg

3B2 GAME THEORETIC NETWORK MODELS 111

Queueing Game Models for Differentiated SErVICES........ccciiiiiiiiciiiiecie e 523
Parijat Dube, Rahul Jain

Nash EQUIlIDFIUM Based FaITNESS........c.cciiiieirceieeieseese st st ste sttt tesre st a e s e saessestesresresnaeseeneensenes 533
Hisao Kameda, Eitan Altman, Corinne Touati, Arnaud Legrand

Cooperation in Underwater SENSOF NETWOIKS...........coiiiiiiiiieie e 540
Florent Garcin, Mohammad Hossein Manshaei, Jean-Pierre Hubaux

Games with Coupled Propagated Constraints in General Topology Optical Networks...........cccccceeenene 549
Yan Pan, Lacra Pavel

3B3 WIRELESS NETWORKS 111

A Prioritized MAC Game Framework for Event Reporting in Sensor Networks ...........ccoccocvenviiicnnnns 559
Qiong Shi, Cristina Comaniciu, Prathima Agrawal

Wireless Mesh NEtWOIKING GAMIES .......ccuiciiiiiiie ettt sttt bbbttt e e b sbesbesbe b e e e e e 565
A. Das, A. Neishaboori, G. Kesidis

Resource Allocation Games in Interference Relay Channels..........ccooiiiiiiicicicie e 575
Elena Veronica Belmega, Brice Djeumou, Samson Lasaulce

Jamming in wireless networks: the case of several JaMMErS ........ccccvceviie v 585
Eitan Altman, Konstantin Avrachenkov, Andrey Garnaev

3C1 P2P AND SOCIAL NETWORKS

Social Motives in Network Formation: An EXPeriment .........cccoovviveiiiie e 593
Dennie van Dolder, Vincent Buskens

A Simple Reputation Model for BitTorrent-like INCENTIVES ..........cvcveierireiese e 603
A. Tangpong, G. Kesidis

Strategic Reasoning About Bundling in SWarming SYSTEMS .........cccociriiininienesene e 611
Daniel Sadoc Menasche, Giovanni Neglia, Don Towsley, Shlomo Zilberstein



3C2 WIRELESS NETWORKS IV

Competitive Scheduling in Wireless Collision Channels with Correlated Channel State ..........c............. 621
Utku Ozan Candogan, Ishai Menache, Asuman Ozdaglar, Pablo A. Parrilo
The Role of the Access Point in Wi-Fi Networks with Selfish NOdeS...........cccocvviviiiieniniieeee 631

llenia Tinnirello, Laura Giarre, Giovanni Neglia

Rate Allocation for Satellite Systems with Correlated Channels Based on a Stackelberg
(CT: o 41RO SURN 638
M. A. Vazquez-Castro, Zhu Han, Are Hjorungnes, Ninoslav Marina

Game Theoretic Rate Control for MODIIE DEVICES ..........oouiiiiiieii ettt 646
Dimitrios Tsamis, Tansu Alpcan, Nick Bambos

3C3 GAME THEORETIC NETWORK MODELS IV

How to Hide Information for Later USe 0N NEEWOIKS ........cociiiiiiieie ettt s 653
Steve Alpern, Robbert Fokkink

Selection of Efficient Pure Strategies in AHOCation GAMES ..........ccoeieieieniie e 658
Pierre Coucheney, Corinne Touati, Bruno Gaujal

Congestion Games: Equilibria, Convergence and COmMPIEXItY ......ccocevirieieiiisieiieierese s 667
Berthold Vocking

Convergence of Population Dynamics in Symmetric Routing Games with a Finite Number
o] il o Fo N OSSR URT PRSP 668
Eitan Altman, Vijay Kamble, Vivek Borkar

3C4 SECURITY GAMES

Uncertainty in the Weakest-Link SECUTILY GAIME .........coiiriiiiiiiiiiicseeese s 673
Jens Grossklags, Benjamin Johnson

Towards Behavioral Control in Multi-Player NetWork Games ..........ccccceoeieniienieiieee e 683
Andrey Lukyanenko, Andrei Gurtov

On the Number and the Distribution of the Nash Equilibria in SuperModular Games and
their Impact 0N the TIPPING SEL ..ot e et re b e beebeere e e enee s 691
Sudarshan K. Dhall, S. Lakshmivarahan, Pramode Verma

Stochastic Games for Security in Networks with Interdependent NOdES..........ccoevverevevievie i ciecece e, 697
{Kien C. Nguyen, Tansu Alpcan, Tamer Basar

EXTRA PAPERS

The Majority and Minority Models on Regular and Random Graphs .........c.cccceevevevini s s 704
Chris Cannings

Author Index





