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What is game theory in management

Game theory is a study that helps us understand how people act when they are connected with each other. It looks at situations where people make decisions in their own best interests. A long time ago, a mathematician named John Von Neumann first explored this field. He wrote a book called Theory of Games and Economic Behaviour, which said
that any economic situation can be seen as a game between two players. Later on, other scientists built upon his ideas and developed more complex models. These models helped predict what would happen in different situations. Game theory is important because it shows how people interact with each other and make decisions based on their own
goals. To pinpoint enemy submarines, a tactical approach was needed to ensure torpedoes were launched at their precise locations. This necessitated taking into account the adversary's actions and game theory could provide valuable insights. John Nash, a math whiz from Princeton University, became the next big name in game theory, devising a
method for solving non-cooperative games where all players benefit simultaneously. The Nash equilibrium, as coined by Nash, refers to a scenario where no player can improve their outcome by changing strategies, resulting in mutual satisfaction among all players. This groundbreaking concept revolutionized game theory, offering a simple yet
effective solution for diverse contexts. However, some critics, including the pioneering figure Von Neumann, were skeptical of Nash's findings, while others saw it as an opportunity to refine and expand upon his work. Economists Thomas Schelling, Reinhard Selten, and John Harsanyi built upon Nash's theory in the 1960s by addressing issues with
multiple Nash equilibria or incomplete information. In 1994, Nash, Shelling, and Hirsanyi were awarded the Nobel Prize for their pioneering work on game theory in non-cooperative games. The Prisoner's Dilemma, first introduced at the RAND Corporation in 1950, serves as a prime example of the principles of game theory, where two thieves are
interrogated separately by police, each with their own motivations and constraints. Two thieves are arrested and interrogated separately by police who want to extract confessions. The prisoners know that if they don't confess, they'll face a relatively minor penalty. However, both are individually tempted to confess to gain freedom. To make things
more complicated, the police promise freedom to the person who speaks up first, provided they're the only one to do so. This creates a dilemma: on the one hand, not confessing means a short prison sentence; on the other hand, confessing can lead to freedom. The two prisoners have two options: deny or confess. Depending on their choices, they'll
spend more or less time in prison. The matrix shows the payoffs - the number of years spent in prison for each combination of actions. For example, if one prisoner confesses and the other denies, they'll spend 0 and 5 years in prison respectively. The objective is to minimize the time spent in prison. To find the Nash equilibrium, you consider what
would happen if one prisoner denied while the other had options. In this case, the second prisoner is better off confessing since they'd spend 0 years in prison. Following a similar procedure for both players yields the Nash equilibrium: both prisoners confess. This dilemma isn't unique to criminal cases; it appears in various contexts like economics,
politics, biology, computer science, and sociology. In these fields, decisions are influenced by expectations of others' choices or actions. Game theory's applications extend far beyond economics, encompassing fields like politics, biology, computer science, and sociology. For instance, in business strategy, firms employ game theory to predict
competitors' actions. Consider two major companies, Firm A and B, where Firm A reconsiders its pricing strategy, weighing whether to increase or decrease prices to boost revenue. Firm B uses game theory to determine the optimal response to Firm A's strategy. This dilemma can be solved by considering two strategies: increasing or decreasing
market price. The payoffs are the revenue gains or losses resulting from each chosen pricing strategy. Born in the 1920s, game theory has garnered significant academic attention over a century. It empowers individuals to predict human behavior, but like any scientific model, it has limitations that constrain its generalizability. Initially, game theory
assumes humans are rational, making choices that benefit them most. However, this assumption is unrealistic, as people often prioritize non-rational motivations. Moreover, game theory relies on the incompleteness of information in strategic scenarios, assuming players know their payoffs under different strategies. In reality, outcomes are just as
unpredictable as human behavior itself. These limitations may condition the accuracy of game theory, emphasizing the importance of distinguishing between hypothesizing and making conclusive statements. Game Theory: A Complex and Ambitious Field of Microeconomics. Game theory is a complex field that studies human behaviour in various
situations, trying to find answers for the many strategic interactions that occur in real life. The unpredictability of human nature makes it challenging to put a mathematical framework around this complexity, but game theory remains an ambitious and beautiful science. With its wide range of applications, including climate change, political science,
sports, and business management, it provides valuable insights into decision-making strategies and negotiation outcomes. Key texts for further reading include works by Myerson, Nash, and Pastine, offering a deeper understanding of the subject. Game theory examines interactions between decision-makers (players) whose actions influence each
other's outcomes. Key concepts include: * Players: Entities making decisions (e.g., companies, governments, individuals). * Strategies: Actions available to players. * Payoffs: Outcomes of player choices (often measured in profit, utility, or satisfaction). The study of game theory provides actionable strategies for incorporating it into decision-making.
This includes: 1. Identifying equilibrium points to predict competitor behavior and adjust strategies accordingly. 2. Avoiding short-sighted decisions by considering long-term collaboration. 3. Capitalizing on first-mover opportunities when resources and capabilities allow, and differentiating offerings to offset advantages. Game theory can help
navigate competitive markets, foster trust, and encourage cooperation in repeated interactions through tactics like tit-for-tat. Companies like Coca-Cola and Pepsi often prioritize branding and innovation over aggressive pricing wars, recognizing that such tactics can harm industry profits. By analyzing competitors' strategies, businesses can identify
opportunities to compete without triggering destructive price wars. Game theory helps negotiators find win-win solutions or optimal trade-offs by framing negotiations as non-zero-sum games that create value for all parties. For instance, in mergers and acquisitions, both parties examine payoffs (such as acquisition prices and synergies) to achieve a
mutually beneficial outcome. When entering new markets, businesses must anticipate potential reactions from incumbents. Uber's entry into various cities often prompts aggressive responses from taxi unions and competitors, prompting the company to tailor its strategy through lobbying and marketing campaigns. Investments in innovation can be a
high-risk, high-reward endeavor, as companies balance R&D costs against potential market domination. The pharmaceutical industry exemplifies this dynamic, with companies racing to patent new drugs while weighing the risks of investing in research and development. To navigate these complex situations, businesses can employ game theory by
identifying players, strategies, payoffs, and the type of game (sequential or simultaneous). Analyzing equilibrium helps determine likely outcomes and how players' actions influence each other. Incorporating dynamics such as repeated interactions and reputation effects is also crucial. Companies like those in airline alliances demonstrate the power of
cooperative game theory. By collaborating on shared routes, airlines increase customer convenience and reduce operational costs, benefiting all participants. Game theory offers valuable tools for making informed, strategic decisions by understanding and anticipating the actions of competitors, partners, and customers. Game theory is a powerful tool
used to analyze various situations and predict their outcomes in fields such as business, psychology, evolutionary biology, war, politics, economics, and more. In game theory, a Nash equilibrium is reached when no player can improve their payoff by unilaterally changing their decision. This outcome can also be viewed as a "no regrets" scenario,
where each player's choice is optimal considering the consequences. The equilibrium is typically achieved over time and once reached, it remains unchanged. In such cases, a unilateral move would not make sense, which further reinforces the idea of "no regrets." There can be multiple equilibria in games with more complex elements or repeated
games, which are common in industries like airfare and soft drinks pricing. Game theory has far-reaching applications across various fields, including economics, business, and project management. In economics, game theory revolutionized the field by addressing issues such as entrepreneurial anticipation and imperfect competition. It shifted
attention from steady-state equilibrium to the market process and helps explain oligopoly firm behavior. In business, game theory is valuable for modeling competing behaviors between economic agents. Companies face strategic choices that impact their ability to achieve economic gain. Examples include deciding whether to retire products or
develop new ones, choose marketing strategies, or compete against other market participants. Game theory can be represented as a game tree, where companies make decisions and the final payoff amount is determined by the outcome. In project management, social aspects of game theory are crucial, as different stakeholders may have varying
influences. For instance, a project manager's motivation to successfully complete a project can impact its outcome. In a development project, the construction worker's motivation can clash with the project timeline. While they may be incentivized to complete tasks efficiently, they might also work slower for safety reasons or to add more billable
hours. When internal teams are involved, game theory plays a lesser role since everyone shares a common goal of success. However, third-party consultants or external parties may have different motivations that aren't aligned with the project's objectives. Game theory is exemplified in Black Friday shopping strategies, where companies reduce prices
to encourage more consumers to buy. This dynamic highlights the relationship between consumers, goods, and financial exchanges. Companies must balance pricing to avoid losses from underpricing or driving customers towards substitutes by overpricing. In game theory, there are various types, but cooperative and non-cooperative games are most
prevalent. Cooperative games involve coalitions interacting with known payoffs, whereas non-cooperative games focus on rational agents achieving their goals through strategic interactions. A zero-sum game is characterized by direct conflict between multiple parties, where one wins at the expense of another. In contrast, a non-zero-sum game allows
all participants to win or lose simultaneously, often seen in mutually beneficial business partnerships. Investing and trading stocks can be considered both zero-sum and non-zero-sum games depending on individual risk appetites and goals. Simultaneous move situations require participants to make decisions concurrently with their opponents,
frequently occurring in real-life scenarios. Companies make plans for marketing, product development, and operations simultaneously, creating competition among them. In some cases, parties intentionally stagger decision-making steps to observe each other's moves before acting. This is common in negotiations where one party lists demands and
the other has time to respond. Game theory can be applied to a single instance or ongoing situation. The underlying competition often begins, progresses, and ends irreversibly. For example, equity traders must choose their entry and exit points wisely as decisions may not be easily undone. Repeated games with familiar participants continue
indefinitely, such as rival companies pricing goods. In these circular competitions, each move triggers a new response from the other party. The Prisoner's Dilemma is a well-known game theory example where two arrested criminals face similar situations. They're offered four deals by prosecutors: confessing together gets them 3 years each; one
confesing while the other doesn't gets harsher punishments for the non-confessor; and neither confessing results in both serving 2 years. The optimal strategy is to not confess, but without certainty about the other's move, they often choose to confess and receive 3 years. The Nash equilibrium suggests that players make individually best but
collectively worse moves, a "tit-for-tat" approach being the optimal strategy for iterated Prisoner's Dilemmas. Introduced by Anatol Rapoport, this involves each player following their opponent's previous turn, starting with cooperation and switching to retaliation if betrayed. The prisoner's dilemma highlights an intriguing scenario where players must
weigh their own interests against potential outcomes, often leading to mutually detrimental choices. This thought experiment showcases how individual actions can clash with desired results, much like a simple game in which one player decides how to split a prize with another who has no say in the matter. Interestingly, research reveals that roughly
half of participants keep all the money for themselves, while around 45% give their partner a smaller share, and only about 5% choose to divide it equally. In related experiments, the ultimatum game demonstrates how players are more likely to accept an offer if they feel it's fair. However, if the second player rejects the amount given, both parties
end up with nothing, underscoring the delicate balance between cooperation and self-interest. These findings have significant implications for charitable giving and philanthropy. The volunteer's dilemma illustrates a different dynamic, where one person must take on a responsibility for the common good. The worst-case scenario is when no one
volunteers, leading to outcomes such as corporate bankruptcy in cases of unchecked accounting fraud. Meanwhile, the centipede game shows how two players can alternate taking larger shares of an increasing money stash, with each player deciding whether to pass or take. Game theory permeates almost every aspect of life, from personal
relationships and shopping habits to media consumption and hobbies. It encourages individuals to consider their level of risk tolerance and willingness to pursue optimal outcomes, often requiring them to choose between a maximax strategy that involves no hedging and taking bold action versus adopting a more cautious approach. A company
launches new products, potentially increasing its market value fifty times over or facing bankruptcy if the products fail. The participant is willing to take a risk for maximum gain despite the possibility of severe loss. In game theory, this situation exemplifies a maximin strategy, where one chooses the best possible outcome from the worst-case
scenario. Companies often adopt this approach when considering lawsuits by settling out of court and avoiding a public trial, thereby accepting an unfavorable outcome but potentially preventing it from becoming even worse if the case went to trial. A dominant strategy involves choosing actions that are beneficial regardless of other players'
decisions, such as a company expanding into a new market despite potential competition. In contrast, pure strategies involve minimal strategic decision-making and are typically predetermined choices unaffected by external factors or other players' actions. This can be seen in games like rock-paper-scissors where one participant may consistently
throw the same shape. Mixed strategies combine elements of both pure and maximin approaches, requiring careful planning to determine the optimal mix of actions. For instance, a baseball pitcher must alternate their pitches to avoid predictability and create an element of unpredictability that benefits them. However, game theory faces significant
limitations as it relies on unrealistic assumptions about human behavior, such as people being rational actors who maximize utility. In reality, humans often cooperate at the expense of personal gain, leading to deviations from Nash equilibria. Additionally, game theory struggles to account for complex human factors like loyalty, honesty, and empathy.
Despite its analytical strengths, game theory has difficulty predicting human actions in situations where self-sacrifice or manipulation is involved. While it can analyze behaviors and recommend optimal courses of action, it falls short in accurately forecasting the human element due to the complexity and unpredictability of human interactions. Game
theory aims to explain strategic decision-making among multiple players with defined rules and outcomes but fails to fully capture the nuances of real-world behavior influenced by factors such as emotions, social context, and personal relationships. Game theory has significant applications in business and economics, allowing experts to analyze how
firms respond to market changes. This includes assessing reactions to price cuts, acquisitions, and stock market fluctuations. Theoretical frameworks like the prisoner's dilemma, dictator game, and hawk-and-dove model help explain decision-making processes under various scenarios. However, game theory relies on strict assumptions such as
rational behavior, full information, and no communication among players. Outcomes are predetermined, and only two players are typically involved. A stable state is reached when no player can improve their position by changing strategy alone. This concept, known as the Nash equilibrium, was pioneered by John Nash, a 1994 Nobel laureate. The
field of game theory has evolved since its inception in the 1940s by mathematician John von Neumann and economist Oskar Morgenstern. Continued research in this area has expanded its applications to various fields, including war, biology, and strategic business planning.



