
Contents 

Preface 

PART ONE 

Introduction and General Principles 

1 Basic Ideas and Examples 

1 WHAT IS A GAME OF STRATEGY? 4 

2 SOME EXAMPLES AND STORIES OF STRATEGIC GAMES 6 
A. Which Passing Shot? 6 
B. The GPA Rat Race 7 
C. "We Can't Take the Exam Because We Had a Fiat Tire" 9 
D. Why Are Professors So Mean? 10 
E. Roommates and Famiiies on the Brink 11 
F. The Dating Game 13 

3 OUR STRATEGY FOR STUDYING GAMES OF STRATEGY 14 

Dixit, Avinash K.
Games of strategy
2015

digitalisiert durch:
IDS Basel Bern



viii CONTENTS 

2 How to Think about Strategie Games 17 

1 DFCISIONS VERSUS GAMES 18 

2 CLASSIFYING GAMES 20 
A. Are the Moves in the Game Sequential or Simultaneous? 20 
B. Are the Players' Interests in Total Conflict or Is There Some Commonality? 21 
C. Is the Game Played Once or Repeatedly, and with the Same or 

Changing Opponents? 22 
D. Do the Players Have Füll or Equal Information? 23 
E. Are the Rules of the Game Fixed or Manipulable? 25 
F. Are Agreements to Cooperate Enforceable? 26 

3 SOME TERMINOLOGY AND BACKGROUND ASSUMPTIONS 27 
A. Strategies 27 
B. Payoffs 28 
C. Rationality 29 
D. Common Knowledge of Rules 31 
E. Equilibrium 32 
F. Dynamics and Evolutionary Games 34 
G. Observation and Experiment 35 

4 THE USES OF GAME THEORY 36 

5 THE STRUCTURE OF THE CHAPTERS TO EOLLOW 38 

SUMMARY 41 

KEY TERMS 41 

EXERCISES 42 

1 GAMETREES 48 
A. Nodes, Branches, and Paths of Play 48 
B. Uncertainty and "Nature's Moves" 48 
C. Outcomes and Payoffs 50 
D. Strategies 50 
E. TYee Construction 51 

PART TWO 

Concepts and Techniques 

3 Games with Sequential Moves 47 



CONTENTS 

2 SO [.VING GAMES BY USING TREF.S 52 

3 AODING MORF, PLAYERS 57 

4 ORDER ADVANTAGF.S 62 

5 ADDING MORL MOVES 63 
A. Tic-Tac-Toe 63 
B. Chess 65 
C. Checkers 69 

6 EVIDF.NCE CONCF.RNING ROLLBACK 71 

7 STRATEGIES IN SURVIVOR 75 

SUMMARY 80 

KEY TERMS 81 

EXERCISES 81 

Simultaneous-Move Games: Discrete Strategies 

1 DEPIC.TING SIMULTANEOUS-MOVE GAMES WITH 
DISCRETE STRATEGIES 92 

2 NASH EQUILIBRIUM 94 
A. Some Further Explanation of the Concept of Nash Equilibrium 95 
B. Nash Equilibrium as a System of Beliefs and Choices 97 

3 DOMINANCE 99 
A. Both Players Have Dominant Strategies 100 
B. One Player Has a Dominant Strategy 101 
C. Successive Elimination of Dominated Strategies 104 

4 BEST-RESPONSE ANALYSIS 106 

5 THREE PLAYERS 108 

6 MULTIPLE EQUILIBRIA IN PURE STRATEGIES 111 
A. Will Harry Meet Sally? Pure Coordination 111 
B. Will Harry Meet Sally? And Where? Assurance 113 
C. Will Harry Meet Sally? And Where? Battie of the Sexes 114 
D. Will James Meet Dean? Chicken 116 

7 NO EQUILIBRIUM IN PURE STRATEGIES 1 18 

SUMMARY 120 

KEY TERMS 120 

EXERCISES 121 



x CONTENTS 

5 

6 

Simultaneous-Move Games: Continuous Strategies, 

Discussion, and Evidence 133 

1 PURE STRATEGIES THAT ARE CONTINUOUS VARIABLES 134 
A. Price Competition 134 
B. Some Economics of Oligopoly 138 
C. Political Campaign Advertising 139 
D. General Method for Finding Nash Equilibria 142 

2 CRITICAL DISCUSSION OF THE NASH EQUILIBRIUM CONCEPT 143 
A. The Treatment of Risk in Nash Equilibrium 144 
B. Multiplicity of Nash Equilibria 146 
C. Requirements of Rationality for Nash Equilibrium 148 

3 RATIONALIZABILITY 149 
A. Applying the Concept of Rationalizability 150 
B. Rationalizability Can Take Us All the Wayto Nash Equilibrium 152 

4 EMPIRICAL EVIDENCE CONCERNING NASH EQUILIBRIUM 155 
A. Laboratory Experiments 156 
B. Real-World Evidence 161 

SUMMARY 165 

KEY TERMS 166 

EXERCISES 166 

APPENDIX." Finding a Value to Maximize a Function 176 

Combining Sequential and Simultaneous Moves 180 

1 GAMES WITH BOTH SIMULTANEOUS AND 
SEQUENTIAL MOVES 181 

A. Two-Stage Games and Subgames 181 
B. Configurations ofMultistage Games 185 

2 CHANGING THE ORDER OF MOVES IN A GAME 187 
A. Changing Simultaneous-Move Games into Sequential-Move Games 188 
B. OtherChanges in the Order of Moves 193 

3 CHANGE IN THE METHOD OF ANALYSIS 194 
A. lllustrating Simultaneous-Move Games by Using Trees 194 
B. Showing and Analyzing Sequential-Move Games in Strategie Form 196 



CONTENTS xi 

4 TUREE- PLAYER GAMES 200 

SUMMARY 203 

KEY TERMS 204 

EXERCISES 204 

Simultaneous-Move Games: Mixed Strategies 214 

1 WH AT IS A MIXED STRATEGY? 215 

2 MIXING MOVES 216 
A. The Benefit of Mixing 216 
B. Best Responses and Equilibrium 218 

3 NASH EQUILIBRIUM AS A SYSTEM OF BEL1EFS AND RESPONSES 221 

4 MIXING IN NON-ZERO-SUM GAMES 222 
A. Will Harry Meet Sally? Assurance, Pure Coordination, and 

Battie of the Sexes 223 
B. Will lames Meet Dean? Chicken 226 

5 GENERAL DISCUSSION OF MIXED-STRATEGY EQUILIBRIA 227 
A. Weak Sense of Equilibrium 227 
B. Counterintuitive Changes in Mixture Probabilities in Zero-Sum Games 228 
C. Risky and Safe Choices in Zero-Sum Games 230 

6 MIXING WHEN ONE PLAYER HAS THREE OR MORE 
PURE STRATEGIES 233 

A. A General Case 233 
B. Exceptional Cases 236 

7 MIXING WHEN BOTH PLAYERS HAVE THREE STRATEGIES 237 

A. Füll Mixture of All Strategies 237 
B. Equilibrium Mixtures with Some Strategies Unused 239 

8 HOW TO LJSE MIXED STRATEGIES IN PRACTICE 242 

9 EVIDENCE ON MIXING 244 

A. Zero-Sum Games 244 
B. Non-Zero-Sum Games 248 

SUMMARY 249 

KEY TERMS 249 

EXERCISES 250 



xii CONTENTS 

APPENDIX: Probability and Expected Utility 263 

THE BASIC ALGEBRA OF PROBABILITIES 263 
A. The Addition Rule 264 
B. The Multiplication Rule 265 
C. Expected Values 266 

SUMMARY 267 

KEY TERMS 267 

PART THREE 

Some Broad Classes of Games and Strategies 

8 Uncertainty and Information 271 

1 1MPERFECT INFORMATION: DEALING WITH RISK 273 
A. Sharing of Risk 273 
B. Paying to Reduce Risk 276 
C. Manipulating Risk in Contests 277 

2 ASYMMETRIC INFORMATION: BASIC IDEAS 279 

3 DIRECT COMMUNICATION, OR "CHEAP TALK" 281 
A. PerfectlyAligned Interests 282 
B. Totally Conflicting Interests 283 
C. PartiallyAligned Interests 284 
D. Formal Analysis of Cheap Talk Games 290 

4 ADVERSE SELECTION, S1GNAL1NG, AND SCREENING 294 
A. Adverse Selection and Market Failure 294 
B. The Market for "Lemons" 295 
C. Signaling and Screening: Sample Situations 298 
D. Experimental Evidence 303 

5 SIGNALING IN THE LABOR MARKET 304 
A. Screening to Separate Types 305 
B. Pooling of Types 308 
C. Many Types 309 

6 EQUILIBRIA IN TWO-PLAYER SIGNALING GAMES 310 
A. Basic Model and Payoff Structure 311 
B. Separating Equilibrium 312 



CONTENTS xiii 

C. Pooling Equilibrium 315 
D. Semiseparating Equilibrium 317 

SUMMARY 319 

KEY TERMS 320 

EXERCISES 321 

APPENDIX: Risk Attitudes and Bayes'Theorem 335 

1 ATTITUDES TOWARD RISK AND EXPECTED UTILITY 335 

2 INFERRING PROBABILITIES FROM OBSERVING CONSEQUENCES 338 

SUMMARY 341 

KEY TERMS 341 

Strategie Moves 342 

1 A CLASSIFICATION OF STRATEGIC MOVES 343 
A. Unconditional Strategie Moves 344 
B. Conditional Strategie Moves 345 

2 CREDIBILITY OF STRATEGIC MOVES 346 

3 COMMITMENTS 348 

4 THREATS AND PROMISES 352 
A. Example of a Threat: U.S.-Japan Trade Relations 353 
B. Example of a Promise: The Restaurant Pricing Game 357 
C. Example Combining Threat and Promise: Joint U.S.-China Political Action 359 

5 SOME ADDITIONAL TOPICS 360 
A. When Do Strategie Moves Help? 360 
B. Deterrence versus Compellence 361 

6 ACQUIRING CREDIBILITY 362 
A. ReducingYour Freedom of Action 362 
B. Changing YourPayoffs 364 

7 COUNTERING YOUR OPPONENT's STRATEGIC MOVES 368 
A. Irrationality 368 
B. Cutting Off Communication 368 
C. Leaving Escape Routes Open 369 
D. UnderminingYour Opponent's Motive to Uphold His Reputation 369 
E. Salami Tactics 369 

SUMMARY 370 



xi v CONTENTS 

KEY TERMS 371 

EXERCISES 371 

The Prisoners' Dilemma and Repeated Games 377 

1 THE BASIC GAME (REVIEW) 378 

2 SOLUTIONS i: REPETITION 379 

A. Finite Repetition 380 
B. Infinite Repetition 381 
C. Games of Unknown Length 385 
D. General Theory 387 

3 SOLUTIONS n: PENALTIES AND REWARDS 389 

4 SOLUTIONS III: LEADERSHIP 392 

5 EXPER1MENTAL EVIDENCE 395 

6 REAL-WORLD DILEMMAS 399 

A. Evolutionary Biology 399 
B. Price Matching 400 
C. International Environmental Policy: The Kyoto Protocol 402 

SUMMARY 405 

KEY TERMS 405 

EXERCISES 406 

APPENDIX: Infinite Sums 414 

1 1 Collective-Action Games 417 

1 COLLECTIVE-ACTION GAMES W1TH TWO PLAYERS 418 

A. Collective Action as a Prisoners' Dilemma 419 
B. Collective Action as Chicken 421 
C. Collective Action as Assurance 422 
D. Collective Inaction 422 

2 COLLECTIVE-ACTION PROBLEMS IN BARGE CROUPS 423 

A. Multiplayer Prisoners' Dilemma 425 
B. Multiplayer Chicken 427 
C. Multiplayer Assurance 429 



CONTENTS xv 

3 SPILLOVERS, OR EXTERNALITIES 431 
A. Commuting and Spillovers 431 
B. Spillovers: The General Case 433 
C. Commuting Revisited: Negative Externalities 435 
D. Positive Spillovers 439 

4 A BRIEF HISTORY OF IDEAS 443 
A. The Classics 443 
B. Modern Approaches and Solutions 444 
C. Applications 450 

5 "HELP!": A GAME OF CHICKEN WITH MIXED STRATEGIES 454 

SUMMARY 458 

KEY TERMS 459 

EXERCISES 459 

Evolutionary Games 465 

1 THE FRAMEWORK 466 

2 PRISONERS' DILEMMA 470 
A. The Repeated Prisoners' Dilemma 472 
B. Multiple Repetitions 476 
C. Comparing the Evolutionary and Rational-Player Models 477 

3 CHICKEN 479 

4 THE ASSURANCE GAME 482 

5 THREE PHENOTYPES IN THE POPULATION 484 
A. Testing for ESS 484 
B. Dynamics 485 

6 THE HAWK-DOVE GAME 488 
A. Rational Strategie Choice and Equilibrium 489 
B. Evolutionary Stability for V > C 489 
C. Evolutionary Stability for V< C 490 
D. V< C: Stahle Polymorphie Population 491 
E. V< C: Each Player Mixes Strategies 491 
E Some General Theory 493 

7 INTERACTIONS BY POPULATION AND ACROSS SPECIES 495 
A. Playing the Field 496 
B. Interactions across Species 496 



xvi CONTENTS 

8 EVOLUTION OF COOPERATION AND AETRUISM 499 

SUMMARY 503 

KEY TERMS 504 

EXERCISES 504 

13 Mechanism Design 515 

1 PRICE DISCRIMINATION 516 

2 SOME TERMINOLOGY 521 

3 COST-PLUS AND F1XED-PRICE CONTRACTS 522 
A. Highway Construction: Füll Information 522 
B. Highway Construction: Asymmetrie Information 524 

4 EVIDENCE CONCERNING INFORMATION 
REVELATION MECHAN1SMS 527 

5 INCENTIVES FOR EFFORT: THE SIMPLEST GASE 529 
A. Managerial Supervision 529 
B. Insurance Provision 533 

6 INCENTIVES FOR EFFORT: EVIDENCE AND EXTENSIONS 537 
A. Nonlinear Incentive Schemes 537 
B. Incentives in Teams 539 
C. Multiple Tasks and Outcomes 540 
D. Incentives over Time 541 

SUMMARY 543 

KEY TERMS 543 

EXERCISES 544 

PART FQUR 

Applications to Specific Strategie Situations 

14 Brinkmanship: The Cuban Missile Crisis 559 

1 A BRIEF NARRATIVE OF EVENTS 560 

2 A SIMPLE GAME-THEORETIC EXPLANATION 567 



CONTENTS xvii 

3 AC:COUNTlNC. FOR ADD1TI0NAL COMPLEXITIHS 569 

4 A PROBABILISTIC THREAT 575 

5 PRACTICING BRINKMANSHIP 579 

SUMMARY 583 

KEY TERMS 584 

EXERCISES 584 

Strategy andVoting 589 

1 VOTINC, RULES AND PROCEDURES 590 
A. Binary Methods 591 
B. Plurative Methods 591 
C. Mixed Methods 593 

2 VOTING PARADOXES 594 
A. The Condorcet Paradox 595 
B. The Agenda Paradox 596 
C. The Reversal Paradox 597 
D. ChangetheVotingMethod, Change the Outcome 598 

3 EVALUATING VOTING SYSTEMS 600 
A. Black's Condition 601 
B. Robustness 602 
C. Intensity Ranking 602 

4 STRATEGIC MANIPULATION OF VOTES 604 
A. Plurality Rule 604 
B. PairwiseVoting 606 
C. Strategie Voting with Incomplete Information 609 
D. Scope for Manipulability 612 

5 THE MEDIAN VOTER THEOREM 613 
A. Discrete Political Spectrum 614 
B. Continuous Political Spectrum 617 

SUMMARY 620 

KEY TERMS 620 

EXERCISES 621 



xviii CONTENTS 

Bidding Strategy and Auction Design 632 

1 TYPES OF AUCTIONS 633 
A. Auction Rules 633 
B. Auction Environments 635 

2 THE WINNER'S CURSE 636 

3 BIDDING STRATEGIES 639 
A. The English Auction 639 
B. First-Price, Sealed-Bid, and Dutch Auctions: The Incentive to Shade 639 
C. Second-Price, Sealed-Bid Auctions: Vickrey's Truth Serum 640 

4 ALL-PAY AUCTIONS 642 

5 HOW TO SELL AT AUCTION 645 
A. Risk-Neutral Bidders and Independent Estimates 646 
B. Risk-Averse Bidders 647 
C. Correlated Estimates 648 

6 SOME ADDED TWISTS TO CONSIDER 649 
A. Multiple Objects 649 
B. Defeating the System 651 
C. Information Disclosure 652 
D. Online Auctions 653 

7 ADDITIONAL READING 656 

SUMMARY 657 

KEY TERMS 657 

EXERCISES 658 

1 NASH'S COOPERATIVE SOLUTION 665 
A. Numerical Example 665 
B. General Theory 666 

2 VARIABLE-THREAT BARGAINING 672 

3 ALTERNATING-OFFERS MODEL I: TOTAL VALUE DECAYS 674 

4 EXPERIMENTAL EVIDENCE 677 

5 ALTERNATING-OFFERS MODEL Ii: IMPATIENCE 680 

17 Bargaining 663 



CONTENTS xix 

6 MANIPULATING INFORMATION IN BARGAINING 685 

7 BARGAINING W1TH MANY PARTIES AND ISSUES 688 
A. Multi-Issue Bargaining 688 
B. Multiparty Bargaining 690 

SUMMARY 690 

KEY TERMS 691 

EXERCISES 691 

Glossary 695 

Index 712 


	006378561 [TOC]
	Inhalt
	Seite 1
	Seite 2
	Seite 3
	Seite 4
	Seite 5
	Seite 6
	Seite 7
	Seite 8
	Seite 9
	Seite 10
	Seite 11
	Seite 12
	Seite 13



