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Game Theory


1. Introduction to Game Theory 
· Definition of Game Theory :
· Game theory is a mathematical framework for analyzing strategic interactions among rational decision-makers. It studies how individuals or groups make decisions when their outcomes depend not only on their own actions but also on the actions of others.
· Importance in Economics:
Game theory plays a critical role in economic theory by providing a structured framework for analyzing strategic interactions among rational decision-makers. It helps economists understand how individuals and firms behave in competitive environments, make decisions, and negotiate outcomes.
Here’s a deeper look into its relevance in various aspects of economics:
1. Modeling Competition
· Oligopoly and Market Structures: Game theory is particularly useful in analyzing markets with a few dominant firms, known as oligopolies. In such markets, the actions of one firm directly affect the others, leading to strategic decision-making.
· Examples: The Cournot model (where firms compete on quantity) and the Bertrand model (where firms compete on price) illustrate how firms strategically choose their output and pricing based on competitors' actions.
· Price Wars and Collusion: Game theory helps explain price-setting behavior and the potential for collusion. Firms might engage in tacit or explicit collusion to maximize joint profits, but the risk of undercutting by competitors can lead to price wars, illustrating the tension between cooperation and competition.


                    2. Negotiations
· Bargaining Theory: Game theory provides insights into negotiation strategies between parties, including how they can reach mutually beneficial agreements.
· Examples: The Nash bargaining solution is a prominent concept that illustrates how two parties can negotiate a deal that improves their outcomes compared to a no-agreement scenario.
· Conflict and Cooperation: Game theory models help analyze situations where negotiation can lead to conflict (e.g., strikes, trade disputes) or cooperation (e.g., mergers, alliances). The Prisoner's Dilemma exemplifies how two parties may fail to cooperate for mutual benefit due to mistrust or fear of betrayal.
                          3. Market Behavior
· Consumer and Producer Behavior: Game theory can be applied to understand how consumers and producers make decisions under conditions of uncertainty. For instance, consumers may strategize their purchases based on the anticipated behavior of others (e.g., waiting for a sale), while firms may adjust their production based on expected consumer demand.
· Public Goods and Externalities: Game theory helps analyze the provision of public goods and the challenges of externalities, where individual incentives do not align with social welfare. The free-rider problem illustrates how individuals may benefit from public goods without contributing to their provision, leading to underinvestment in these goods.
· Auction Theory: Game theory is fundamental in understanding auction mechanisms, where bidders strategize based on their knowledge of other bidders’ likely behaviors. Different auction formats (e.g., sealed-bid, English auctions) illustrate how game theory informs bidding strategies and revenue outcomes for sellers.

2. Types of Games: In economics, various types of games are used to analyze strategic interactions among agents. Here are the main types of games commonly studied:
1. Cooperative vs. Non-Cooperative Games
· Cooperative Games:
· In cooperative games, players can form binding agreements and coalitions to achieve a better outcome. The focus is on how groups of players can work together to maximize their collective payoff.
· Example: Firms forming a cartel to set prices or reduce output together.
· Non-Cooperative Games:
· In non-cooperative games, players make decisions independently and cannot form binding agreements. The focus is on individual strategies and outcomes.
· Example: Price competition between firms in an oligopoly.
2. Symmetric vs. Asymmetric Games
· Symmetric Games:
· In symmetric games, the payoffs and strategies available to players are the same. Each player has the same information and makes decisions based on identical conditions.
· Example: The Prisoner’s Dilemma, where both players face the same choices and outcomes.
· Asymmetric Games:
· In asymmetric games, players have different strategies or payoffs. This can occur when players have different information, resources, or positions in a market.
· Example: An incumbent firm versus a new entrant in a market, where the incumbent has more resources and market knowledge.
3. Zero-Sum vs. Non-Zero-Sum Games
· Zero-Sum Games:
· In zero-sum games, one player's gain is exactly balanced by the losses of other players. The total utility remains constant.
· Example: Two players competing in a fixed-pie scenario, such as in some sports or poker games.
· Non-Zero-Sum Games:
· In non-zero-sum games, the total utility can vary, allowing for scenarios where all players can gain or lose. Cooperation can lead to mutually beneficial outcomes.
· Example: Trade negotiations, where both countries can benefit from reaching an agreement.
4. Simultaneous vs. Sequential Games
· Simultaneous Games:
· In simultaneous games, players make their decisions without knowing the choices of the other players. Each player's strategy is based on what they anticipate others will do.
· Example: The classic Prisoner’s Dilemma, where both players decide whether to cooperate or defect without knowing the other's choice.
· Sequential Games:
· In sequential games, players make decisions one after another, allowing subsequent players to observe previous actions before making their choices. These games can be represented using extensive-form representations (like game trees).
· Example: A firm deciding to enter a market after observing a competitor’s pricing strategy.
5. Static vs. Dynamic Games
· Static Games:
· In static games, players make decisions at one point in time. The focus is on the outcomes of strategies chosen simultaneously or independently.
· Example: A one-time auction where bidders submit their bids at the same time.
· Dynamic Games:
· In dynamic games, players make decisions over multiple periods or stages, allowing for strategy evolution over time. Players can adapt their strategies based on past outcomes.
· Example: Repeated interactions in a market, where firms adjust their prices based on competitors' previous pricing decisions.
6. Complete vs. Incomplete Information Games
· Complete Information Games:
· In complete information games, all players have perfect knowledge of the game's structure, strategies, and payoffs.
· Example: A standard auction with known valuations and strategies for all bidders.
· Incomplete Information Games:
· In incomplete information games, players do not have complete knowledge about other players' characteristics or payoffs. This leads to uncertainty and strategic decision-making.
· Example: A market where firms do not know their competitors’ costs or product quality.











Home work : 
· What is game theory, and how does it differ from traditional economic models?
· How do cooperative and non-cooperative games differ in terms of strategy and outcomes?
· In labor negotiations, how can game theory help both employers and employees reach a mutually beneficial agreement?
