
Mathematics And Politics: Strategy Voting
Power And Proof
Mathematics and politics may seem like two disparate fields, but they often
intersect in intriguing ways. One such intersection is in the study of voting power
and strategy. In this article, we delve into the fascinating world where
mathematical concepts converge with political decision-making processes.

The Role of Mathematics in Politics

At first glance, it may be challenging to understand how mathematics applies to
politics. However, mathematics offers valuable tools and models for analyzing
various political scenarios, including voting systems, coalitions, and the balance
of power.

Voting power, a fundamental concept in political science, refers to the potential
influence an individual or group holds in determining the outcome of an election
or decision. By employing mathematical models, researchers can assess the
effectiveness and fairness of different voting systems. These models reveal the
strategic behaviors that players may adopt to maximize their power and influence
the decision-making process.
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The Underlying Mathematical Concepts

To understand the relationship between mathematics and politics, we need to
explore some key mathematical concepts that underpin voting power analysis:

1. Weighted Voting Systems:

A weighted voting system assigns different weights or values to each voter,
reflecting their importance or influence. Examples include the Banzhaf power
index and the Shapley-Shubik power index. These indices quantify the power of
individual voters in a given system and reveal the potential strategic maneuvers
that can be employed.

2. Game Theory:

Game theory, a branch of mathematics, studies strategic decision-making in
competitive situations. By applying game theory to politics, researchers can
analyze the behavior of voters, political parties, or interest groups during
elections. It provides insights into the strategic considerations that influence their
decision-making process.

3. Cooperative Game Theory:

Cooperative game theory allows us to study scenarios where players can form
coalitions or collaborations to achieve shared objectives. By analyzing these
cooperative structures, researchers can understand how alliances and voting
blocs can shape the outcomes of political decisions. This sheds light on the
dynamics of power distribution and coalition-building in politics.

Voting Power Strategies
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Mathematics helps us explore different strategies individuals or groups can adopt
to maximize their voting power. These strategies can significantly impact the
outcome of elections and other decision-making processes.

1. Strategic Voting:

Strategic voting involves voters casting their ballots with an intention to achieve a
specific outcome rather than voting sincerely for their preferred choice. By
analyzing the different voting systems and their properties, individuals can devise
strategies that increase their influence in the decision-making process.

2. Manipulation of Voting Rules:

Mathematics offers tools to comprehend the potential manipulation of voting
rules. By studying different voting systems and their vulnerabilities, researchers
can identify instances where strategic actors may exploit loopholes or engage in
gerrymandering. Understanding these tactics helps policymakers design more
robust voting systems to ensure fairness and transparency.

3. Coalition Building:

Cooperative game theory enables the analysis of coalition-building strategies. By
forming alliances, like-minded voters or political parties can pool their voting
power to achieve a desired outcome. The mathematical modeling of these
coalition formations uncovers the dynamics of power-sharing and negotiations
among different political actors.

Proof and Validation

One of the fascinating aspects of mathematics in politics is the ability to prove
theories and concepts. Mathematical proofs provide a rigorous foundation for
establishing the validity of various strategies, systems, and models. This



evidence-based framework helps to eliminate biases and subjective
interpretations, allowing for objective assessments.

Additionally, mathematical modeling and simulations allow researchers to test
their theories under a range of scenarios. By subjecting their models to different
inputs, researchers can observe the outcomes and validate the robustness of
their findings. This empirical validation enhances the reliability and
trustworthiness of their analyses.

Influence on Political Decision-Making

Mathematics has a substantial influence on political decision-making processes.
Policymakers and electoral system designers rely on mathematical models and
theories to understand the consequences of different voting systems and rules.
By incorporating mathematical insights, politicians can design fairer and more
representative electoral systems that limit bias and maximize voter
empowerment.

Moreover, mathematical analyses minimize the risk of unintended consequences.
By studying the strategic behaviors and potential manipulations that emerge in
voting systems, policymakers can anticipate challenges and mitigate them
through appropriate reforms and countermeasures.

The intersection of mathematics and politics in the realm of voting power and
strategy is a captivating field of study. By employing mathematical tools and
models, researchers reveal valuable insights into the behaviors and decision-
making processes that shape political outcomes. Mathematics offers a reliable
foundation for establishing theories, validating concepts, and designing more
equitable and robust voting systems.



As we continue to explore the intricate relationship between mathematics and
politics, we gain a deeper understanding of the dynamics of power, influence, and
cooperation that drive the complex world of politics.
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As a text for an undergraduate mathematics course for nonmajors, Mathematics
and Politics requires no prerequisites in either area while the underlying
philosophy involves minimizing algebraic computations and focusing instead on
some conceptual aspects of mathematics in the context of important real-world
questions in political science.

Five major topics are covered including a model of escalation, game theoretic
models of international conflict, yes-no voting systems, political power, and social
choice. Each topic is discussed in an introductory chapter and revisited in more
depth in a later chapter. This new edition has added co-author, Allison Pacelli,
and two new chapters on "Fairness" and "More Fairness." The examples and the
exercises have been updated and enhanced throughout.

Reviews from first edition:
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This book is well written and has much math of interest. While it is pitched at a
non-math audience there is material here that will be new and interesting to the
readers...

-Sigact News

 

For mathematicians, Taylor's book shows how the social sciences make use of
mathematical thinking, in the form of axiomatic systems, and offers a chance to
teach this kind of thinking to our students.

- The College Mathematics Journal

The writing is crisp and the sense of excitement about learning mathematics is
seductive. The political conflict examples are well thought out and clear.

-Michael C. Munger
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