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Abstract

A Game Theoretical and Empirical Analysis of Political
Ideologies and Infant Mortality in U.S. and German
States.

Gifty Detty-Wood

This thesis investigates the intricate relationship between political ideologies and health
outcomes, with a particular focus on infant mortality rates (IMRs). Utilizing a game-
theoretical framework, this study models the strategic interactions among political
actors and their implications on health policy decisions. The research integrates data
from 2007 to 2022, encompassing multiple electoral cycles and shifts in political ideolo-
gies, to provide a robust analysis of how these factors influence public health outcomes.
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1 Introduction

Infant mortality rates (IMRs) are a critical indicator of public health and societal well-
being Lorenz et al. (2016). Despite significant advancements in medical technology and
healthcare delivery, infant mortality remains a pressing issue in many parts of the world,
including the United States and Germany. The disparities in IMRs across different regions
and political regimes highlight the complex interplay between political ideologies, policy
decisions, and health outcomes Barenberg, Basu, and Soylu (2017). Understanding these
dynamics is essential for designing effective interventions that can reduce infant mortality
and improve public health Ghandour et al. (2017).

Political ideologies play a significant role in shaping public policies, including those related
to healthcare and social welfare Baker (2018). In democratic societies, political parties
formulate and implement policies that reflect their core values and the preferences of their
constituencies (Dalton et al., 2011; Stokes, 1999). These policies, in turn, have direct and
indirect effects on various determinants of health, such as access to healthcare services,
socioeconomic conditions, and public health infrastructure (Lee et al., 2018). Therefore,
analyzing the impact of political ideologies on health outcomes can provide valuable insights

into the mechanisms through which policies influence public health Baker (2018).

The application of game theory in political economics offers a robust framework for
understanding the strategic interactions between political actors and their impact on pol-
icy outcomes Scharpf (2018). Game theory models can capture the complexity of political
decision-making processes, where parties and politicians act strategically to maximize their
utility functions, often balancing between policy goals and electoral incentives Brams (2011).
By employing game theory, we can simulate various policy scenarios and predict their po-

tential effects on health outcomes, such as infant mortality rates.

This thesis aims to explore the relationship between political ideologies and infant mor-
tality rates in selected states within the U.S. and Germany. By adopting a game-theoretical
approach, we seek to understand how political decisions, modeled as strategic games among
political actors, influence public health outcomes. The comparative analysis of the U.S. and
Germany is particularly relevant due to their distinct political landscapes and healthcare

systems, yet comparable levels of economic development.

The significance of this research lies in its potential to contribute to both theoretical
and practical knowledge. Theoretically, it will advance our understanding of the political
determinants of health by integrating game theory into health economics. Practically, the
findings can inform policymakers on the importance of considering political ideologies when

designing and implementing health policies. This research can serve as a catalyst for more



nuanced policy discussions and strategies aimed at reducing infant mortality and improving
public health. Accordingly, this introduction sets the foundation for a comprehensive analysis
of the impact of political ideologies on infant mortality rates through the lens of game theory.
By examining the strategic interactions between political actors and their policy decisions,
this research aims to provide new insights into the complex relationship between politics
and public health. The subsequent Section will delve deeper into the theoretical framework,
empirical analysis, and policy implications, offering a rigorous exploration of this critical

issue.

Section 2 presents a comprehensive literature review, highlighting the influence of po-
litical ideologies on health policies and outcomes. It critically examines previous studies
and identifies gaps in the existing research. Section 3 details the theoretical models linking
policy decisions to health outcomes, emphasizing the relevance of game theory in understand-
ing these dynamics. Formulates a detailed game-theoretical model, defining and justifying
the variables used, and proposes hypotheses on the relationship between political ideologies
and health outcomes. Equilibrium analysis is conducted to predict stable political behaviors
and their impact on health policies. Section 4 describes the data and methodology, including
sources such as the World Bank, CDC, and the German Federal Statistical Office. It outlines
the econometric model employed, focusing on panel data analysis and fixed effects models,
and justifies the chosen methodology. Section 5 presents the empirical analysis, simulating
policy scenarios using the game-theoretical model and examining the correlation between
political ideology shifts and IMR changes. Statistical significance and robustness checks are
conducted to ensure the validity of the findings. Section 6 discusses the empirical results in
comparison with existing literature, analyzing the implications of the game-theoretical model
and the empirical findings. It provides an intuitive discussion of the results and examines
political candidate and party choices. Section 7 explores the policy implications, offering
strategic recommendations for health policy planning. It emphasizes the importance of bi-
partisan approaches and long-term investments in public health and discusses the application
of game theory in policy development. Section 8 concludes the study by summarizing the key
findings, highlighting the contributions to the field, and acknowledging the limitations of the
study. It also suggests areas for future research to further explore the complex relationship
between political ideologies and health outcomes. This thesis contributes to the understand-
ing of how political dynamics shape health policies and their outcomes, providing valuable
insights for policymakers aiming to improve public health through strategic planning and

evidence-based interventions.



1.1 Research Questions and Objectives
Research Questions

1. How do political ideologies influence infant mortality rates (IMRs) in the

U.S. and German states?

This question aims to investigate the relationship between the political leanings of
ruling parties (liberal vs. conservative) and the corresponding IMRs in different states
within the U.S. and Germany. By examining this relationship, we can determine

whether certain political ideologies are more effective in reducing infant mortality.

2. What role do healthcare policies and socioeconomic factors play in mediat-

ing the impact of political ideologies on IMRs?

This question explores the mechanisms through which political ideologies affect infant
mortality. Specifically, it looks at how healthcare policies (e.g., public health spend-
ing, access to medical services) and socioeconomic factors (e.g., income distribution,

education levels) mediate this impact.

3. Can game theory effectively model the strategic interactions between po-

litical parties and predict their policy choices related to health outcomes?

This question assesses the applicability of game theory in modeling the decision-making
processes of political parties. It aims to determine if game-theoretical models can ac-
curately predict the health-related policy choices of political parties and their conse-

quences on IMRs.

4. What are the policy implications of the findings for reducing infant mor-

tality in politically diverse regions?

This question seeks to translate the research findings into practical policy recommenda-
tions. It aims to identify strategies that policymakers can adopt to mitigate the adverse
effects of political ideologies on infant health outcomes, ensuring more consistent and

effective public health policies.

Objectives

1. To analyze the relationship between political ideologies and infant mortality
rates in selected U.S. and German states.
By conducting a comparative analysis, we aim to uncover patterns and correlations
that illustrate how different political ideologies influence public health outcomes, par-

ticularly infant mortality.



2. To develop a game-theoretical model that captures the strategic behavior

of political parties regarding health policy decisions.

The objective is to construct a simplified yet robust game-theoretical model that rep-
resents the interactions and strategies of political parties. This model will help in
understanding how parties choose policies based on their ideological positions and

voter preferences.

3. To empirically test the theoretical model using panel data analysis and

validate the findings with real-world data.

This involves collecting and analyzing data on IMRs, political control, healthcare poli-
cies, and socioeconomic indicators from reliable sources. The goal is to empirically

validate the theoretical model and draw conclusions based on statistical evidence.

4. To identify the key factors that mediate the impact of political ideologies

on infant mortality rates.

This objective focuses on isolating and analyzing the specific healthcare policies and
socioeconomic factors that influence the relationship between political ideologies and
IMRs. Understanding these mediators will provide deeper insights into the mechanisms

at play.

5. To provide policy recommendations that can help reduce infant mortality

rates across different political regimes.

Based on the research findings, we aim to formulate actionable policy recommendations
that can be adopted by policymakers. These recommendations will focus on fostering

bipartisan cooperation and long-term investments in public health infrastructure.

6. To contribute to the academic literature by integrating game theory with

health economics in the context of political ideologies.

This objective aims to bridge the gap between political economics and public health
research. By integrating game theory with health economics, we seek to offer a novel

theoretical perspective that can be further explored and expanded in future research.

By addressing these research questions and objectives, this thesis will provide a compre-
hensive analysis of how political ideologies shape infant mortality rates through strategic
policy decisions. The findings will not only enhance our theoretical understanding but also

offer practical insights for improving public health policies in politically diverse regions.



1.2 Overview of Methodology

The methodology for this thesis involves a comprehensive approach that combines theoretical
modeling with empirical analysis to explore the relationship between political ideologies
and infant mortality rates (IMRs). The following sections provide an overview of the key
methodological steps and processes:

Theoretical Framework and Model Formulation
1. Adopting and Simplifying Callander’s Model:

o We will adopt Callander’s model of ‘competition in different districts’ and simplify
it to suit our study Callander (2005). In this model, political parties choose
positions (policies) that maximize their utility functions, which include both voter
preferences and party ideologies. A single parameter will indicate the positions

chosen by the political parties to avoid overcomplication.
2. Incorporating Meltzer and Richard’s Redistribution Preferences:

e The model will integrate insights from Meltzer and Richard (1981) model, which
explains voter preferences for redistribution. This integration will help us under-
stand how taxation and redistribution policies, influenced by political ideologies,

impact health outcomes.
3. Building the Game-Theoretical Model:

e The game-theoretical model will consider political parties as players who strate-
gize to maximize their chances of winning elections while implementing policies
aligned with their ideologies. The model will distinguish between vote-seeking
behavior and health policy objectives, providing a clear framework for analyzing
party strategies. The model will use parameters such as tax rates, healthcare
spending, and public health outcomes (specifically IMRs) to simulate different

policy scenarios under liberal and conservative ideologies.
4. Defining Equilibrium:

e We will define the equilibrium where political parties choose their optimal policies
based on the strategies of their opponents and voter preferences. The equilibrium
analysis will help us predict the likely policy outcomes under different political

regimes.

Variable Specification and Data Collection



1. Variables:

Political Variables:

e Political party in power (liberal or conservative)

e Political stability and duration of governance
Economic Variables:

o Tax rates
e Public healthcare spending

e Redistribution policies
Health Variables:

e Infant mortality rates (IMRs)

e Access to healthcare services
Socioeconomic Variables:

e Income distribution
e Education levels

e Employment rates

Data Sources: Data on IMRs, political control, healthcare policies, and socioeconomic
indicators will be collected from reliable sources such as the World Bank, Centers for Disease
Control and Prevention (CDC), and the German Federal Statistical Office.



Empirical Analysis:
1. Panel Data Analysis:

e We will employ panel data analysis to empirically test the theoretical model.
This method will allow us to account for both cross-sectional (state-level) and

time-series variations in the data.

e Fixed effects models will be used to control for unobserved heterogeneity between
states, ensuring that the results reflect the true impact of political ideologies on
IMRs.

2. Econometric Modeling:

e The econometric analysis will involve estimating the relationships between politi-
cal variables (e.g., party in power), economic variables (e.g., tax rates, healthcare

spending), and health outcomes (e.g., IMRs).

e Regression models will be used to quantify the impact of different political ide-

ologies on IMRs, while controlling for other relevant factors.

3. Simulating Policy Scenarios:

e Using the game-theoretical model, we will simulate various policy scenarios to
predict how changes in political power and ideologies could affect IMRs. These
simulations will provide insights into the potential outcomes of different political

strategies.
Policy Implications and Recommendations
4. Analysis of Findings:

e The results from the theoretical and empirical analyses will be synthesized to
understand the broader implications of political ideologies on public health policies
and IMRs.

e We will discuss how the findings align with or diverge from existing literature,

providing a comprehensive interpretation of the results.



5. Policy Recommendations:

e Based on the research findings, we will formulate policy recommendations that
can help reduce infant mortality rates across different political regimes. These
recommendations will emphasize the importance of bipartisan cooperation and

long-term investments in public health infrastructure.

By combining theoretical modeling with empirical analysis, this methodology aims to
provide a rigorous and comprehensive exploration of how political ideologies influence infant
mortality rates. The insights gained from this research will contribute to both academic
knowledge and practical policy-making, ultimately aiming to improve public health outcomes

in politically diverse regions.

2 Literature Review

Introduction to Political Ideologies and Health Outcomes Political ideologies play
a crucial role in shaping public policies, which in turn significantly impact health outcomes.
The relationship between government ideology and health metrics such as infant mortality
rates (IMRs) has been explored extensively. However, the nuances of how these ideologies
manifest in specific policy decisions and their consequent effects on public health require
further examination. This literature review will focus on foundational works that contribute
to the understanding of political ideologies, electoral competition, and their influence on
health outcomes, with a particular emphasis on Callander’s analysis of electoral competition

in heterogeneous districts.

The Politics Hypothesis and Racial Disparities in Infants’ Health in the United
States Infant health disparities in the United States, particularly those that exist between
racial groups, have been a longstanding concern in public health Rodriguez (2019). These
disparities are not only influenced by socioeconomic factors but are also significantly im-
pacted by political variables. The ”Politics Hypothesis” posits that racial health disparities
are profoundly shaped by political decisions, policies, and the broader sociopolitical context.
Research indicates that states with more progressive policies tend to experience improve-
ments in the health outcomes of minority populations, such as reductions in infant mortality
rates. Conversely, states with regressive or less supportive policies may exacerbate these
disparities. Rodriguez (2019) study provides empirical evidence that contributes to this
body of work by examining the impact of political factors at the state and federal levels on

racial disparities in infant health. The study explores how political actors, specifically the



president’s party and political ideology, influence overall and race-specific infant mortality
rates in the United States from 1965 to 2010. Rodriguez’s analysis shows that Republican
presidencies and socially conservative ideologies are associated with slower declines in in-
fant mortality rates compared to Democratic and socially liberal presidencies. Notably, the
study attributes a significant portion of the white-black infant mortality gap to the years of
Republican administrations during the study period. This research is crucial as it highlights
the role of political decisions in shaping public health outcomes, particularly for vulnerable
populations like infants. By framing health disparities within a political context, Rodriguez’s
work underscores the importance of considering political ideology and party control when
analyzing public health outcomes. The study’s findings suggest that political decisions are
not just a backdrop but an active component influencing health disparities, which has sig-
nificant implications for policy-making aimed at reducing these disparities and improving
overall public health. Rodriguez’s work contributes to a growing field of research that seeks
to understand the intersection between politics and public health. The findings provide a
foundation for future studies to explore the mechanisms through which political actions in-
fluence health outcomes and inform policy changes that could reduce health disparities and

promote equity in public health.

Callander’s Contribution to Understanding Electoral Competition

Steven Callander’s seminal work on electoral competition in heterogeneous districts provides
a robust framework for analyzing how political parties position themselves in multi-district
electoral systems Callander (2005). In his 2005 paper, ”Electoral Competition in Hetero-
geneous Districts,” Callander introduces a model that examines the strategic behavior of
political parties across three distinct districts. Each district has its unique voter distribu-
tion, leading to varied strategic choices by political parties. Callander’s analysis is pivotal
for understanding the dynamics of political competition in settings where voter preferences
are not homogeneous. His work demonstrates that political parties often adopt distinct po-
sitions in each district to maximize their chances of winning, leading to divergent policy
outcomes across different jurisdictions. This strategic positioning is particularly relevant
in understanding how political ideologies influence health outcomes, as parties may priori-
tize different health policies depending on the demographic and ideological composition of
each district. In the context of this thesis, Callander’s model is adapted to explore how these
strategic choices by political parties lead to variations in health policies, particularly in terms
of taxation and public health spending. The hypothesis that left-leaning parties will choose
policies with higher taxes and greater health spending, while right-leaning parties will opt
for lower taxes and reduced health spending, is directly informed by Callander’s framework.

This divergence in policy choices are expected to result in significant differences in health



outcomes, such as IMRs, across different states or districts.

Related Works on Political Competition and Health Outcomes Building on Callan-
der’s framework, several studies have explored the impact of political competition and ide-
ological positioning on public policy outcomes. Adams (2001) provides a theory of spa-
tial competition, examining how biased voters influence party policies over time. His work
aligns with Callander’s by showing how parties adjust their platforms to appeal to a broader
electorate, often resulting in moderate policy proposals that may impact health spending.
Bekius, Meijer, and Thomassen (2022) extend this analysis by applying game theoretical
concepts to real-world decision-making processes, highlighting the complexities of politi-
cal strategy in policy formulation. Their findings underscore the importance of strategic
behavior in determining policy outcomes, which is critical for understanding how political
ideologies shape health policies. Further, Druckman and Lupia (2016) examine preference
change in competitive political environments, offering insights into how electoral competition
influences policy choices. Their research is particularly relevant in the context of this thesis,
as it helps explain how shifts in political control can lead to changes in health policies and,

consequently, health outcomes.

Game Theory and Political Economy in Health Policy The application of game
theory in political economics has provided valuable insights into the strategic interactions
between political actors and their influence on public policy. Brams (2011) and Morrow
(1994) offer foundational perspectives on how game theory can be used to model political
competition, including the formulation of health policies. Their work is instrumental in
developing the game-theoretical model used in this thesis to analyze the impact of political
ideologies on health outcomes. Principal-agent models, as discussed by Braun (1993) and
Brinkerhoff and Bossert (2014), provide a framework for understanding the relationship
between voters and politicians in the context of health policy. These models help explain how
information asymmetry and accountability issues can lead to policy decisions that may not
align with the best interests of the public, potentially exacerbating health disparities. Scharpf
(2018) actor-centered institutionalism further contributes to this discussion by illustrating
how institutional frameworks and strategic interactions among political actors shape policy
outcomes. This approach is particularly useful for analyzing the interplay between political
ideologies and health policies, as it accounts for the role of institutional constraints in shaping

political behavior.

Health Policy Outcomes and Political Ideologies The literature also explores the di-
rect impact of political ideologies on health outcomes. Navarro and Muntaner (2004)and

Bambra, Smith, and Pearce (2019) highlight the relationship between political control and
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public health, demonstrating that left-leaning governments tend to prioritize public health
spending, leading to better health outcomes. This aligns with the hypothesis in this thesis
that political ideologies significantly influence health policies, with more liberal ideologies
resulting in lower IMRs due to greater investment in public health. Conversely, studies such
as those by Baker and Hunt (2016) and Gilens and Page (2014) discuss the counterproductive
effects of conservative ideologies on health policies. These works provide empirical evidence
that conservative policies, which often emphasize market-based solutions and limited gov-
ernment intervention, can lead to higher health disparities and poorer health outcomes.
Accordingly, this literature review has outlined the key contributions of previous studies
to the understanding of political ideologies and health outcomes, with a particular focus
on Callander’s work on electoral competition in heterogeneous districts. The integration of
game theory and political economy perspectives provides a comprehensive framework for an-
alyzing how political ideologies shape health policies and their consequent impact on public
health. By building on these foundational works, this thesis aims to contribute to the ongo-
ing discourse on the political determinants of health, offering new insights into the strategic

interactions that drive health policy decisions.

3 Methodology and Data

This section delineates the methodology and data sources employed to investigate the im-
pact of political ideologies on infant mortality rates (IMRs) in the U.S. and German states.
By adopting and simplifying Callander’s model of ’competition in different districts,” this
study aims to provide a clear and manageable theoretical framework. The objective is to
understand how political decisions, influenced by ideologies, shape health outcomes. The
section is structured as follows: it begins with the theoretical model formulation, followed
by the description of the data sources and econometric models used for empirical analysis,

and concludes with the discussion on policy implications.

3.1 Theoretical Framework
3.1.1 Adoption and Simplification of Callander’s Model

In this section, we adapt Callander (2005) model on electoral competition in heterogeneous
districts, applying it specifically to the context of health policy choices. To provide a clearer
interpretation, we define x4 and xp as the health policy choices by two competing political
parties, Party A and Party B. In this model, Party A represents a more liberal stance,

advocating for higher health spending and broader public health interventions. Consequently,
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x 4 reflects a policy choice that prioritizes increased funding for healthcare, which inherently
requires higher taxation. On the other hand, Party B represents a more conservative position,
emphasizing reduced government intervention and lower health spending. Thus, x g reflects
a policy choice aligned with lower health spending, coupled with a preference for lower taxes.
Callander’s framework allows us to examine how these policy choices manifest in different
districts, depending on the electoral strength of each party. In districts where Party A
(the liberal party) wins, we observe higher health spending, as reflected in a higher x 4.
Conversely, in districts where Party B (the conservative party) wins, the health spending
is lower, as indicated by a lower . This divergence in policy choices between the parties
leads to varying outcomes in health indicators, such as infant mortality rates (IMRs), across
different jurisdictions. To elaborate, the model demonstrates that the position each party
takes on health spending is a strategic choice influenced by the preferences of the median
voter in each district. If a district’s median voter favors more extensive public health services,
Party A’s higher spending policy (z4) is likely to align with voter preferences, leading to
electoral success. In contrast, in districts where the median voter prioritizes lower taxes
and reduced government spending, Party B’s policy choice (zp) is more appealing. This
framework helps explain the observed variability in health outcomes across regions with
different political control. Specifically, higher health spending associated with Party A’s
victories correlates with better health outcomes, such as lower IMRs. In contrast, Party
B’s victories, characterized by lower health spending, tend to result in less favorable health
outcomes. This interpretation underscores the critical role that political ideology plays in

shaping public health policy and, by extension, health outcomes across different districts.

3.1.2 Model Setup

We consider a political economy model based on the framework of Callander (2005), adapted

to analyze health policy decisions in a system with multiple districts. The model comprises:

e Two Political Parties: Party A and Party B.

e Party A (Liberal): Advocates for higher health spending, which requires higher taxa-

tion.

e Party B (Conservative): Advocates for lower health spending, corresponding to lower

taxation.

e Three Districts: The electorate is divided into three distinct districts, each with its

own median voter preferences.

12



3.1.3 Voter Preferences and Median Voter Theorem

Each district has a median voter whose preferences determine the district’s overall support
for a particular party. The preferences of the median voter in each district are modeled along
a single dimension representing the desired level of health spending.

Voter Preferences: Voters prefer policies that align closely with their ideal point on

the policy spectrum.

e Voters in District 1 might favor higher health spending due to demographic factors

such as a higher elderly population or greater health disparities.

e Voters in District 2 might prefer moderate spending, representing a balance between

public health investment and tax burden.

e Voters in District 3 may prefer lower health spending, emphasizing tax savings and

individual responsibility.

3.1.4 Policy Choices (r4 and zp)

The policy positions x4 and zp represent the levels of health spending advocated by Party
A and Party B, respectively. x4: Represents the health policy choice of Party A, the liberal
party. This policy involves higher health spending, which necessitates higher taxes. x4 is
generally positioned toward the upper end of the spending spectrum. xg: Represents the
health policy choice of Party B, the conservative party. This policy involves lower health
spending and corresponds to lower taxes. xp is positioned toward the lower end of the

spending spectrum.

Assumptions

e Rational Voters: Voters are assumed to be rational, meaning they will vote for the

party whose policy is closest to their ideal point on the health spending spectrum.

e Single Policy Dimension: The model assumes that health spending is the only

policy dimension under consideration, simplifying the electoral competition.

e No Overlap in Policy Choices: The positions x4 and xp are distinct, with no

overlap, reflecting the clear ideological differences between the parties.

e Electoral Outcomes: The party whose policy choice is closer to the median voter’s

preference in a district wins that district.

13



Districts and Electoral Competition The three districts differ in their median voter

preferences, leading to distinct electoral outcomes:
e District 1: Leans toward Party A due to a preference for higher health spending.

e District 2: A swing district where moderate spending is preferred, making it compet-

itive.
e District 3: Leans toward Party B due to a preference for lower health spending.

The competition between x4 and x g in each district reflects the broader ideological battle
between liberal and conservative approaches to health policy.

Equilibrium Analysis

The equilibrium of the model occurs when neither party has an incentive to change its
policy position because doing so would result in losing a district where they currently have

majority support.

e Equilibrium in District 1: Party A wins with x4, as the median voter prefers higher

health spending.

e Equilibrium in District 2: The outcome depends on slight shifts in voter preferences

or party positioning, making it the most competitive district.

e Equilibrium in District 3: Party B wins with xp, as the median voter favors lower

health spending.

Interpretation of Outcomes This model demonstrates how the ideological stance of
political parties on health spending can lead to divergent policy outcomes across different dis-
tricts. The policy choices x4 and xp directly influence public health investments, with higher
spending generally associated with better health outcomes, such as lower infant mortality
rates (IMRs). Therefore, the model provides a structured approach to understanding how
political competition in heterogeneous districts shapes health policy outcomes. By interpret-
ing x4 and xp as specific health spending decisions, the model links electoral competition to
real-world public health indicators, offering insights into the broader implications of political

ideology on health equity.

Nash Equilibrium In this section, I will expand on the Nash Equilibrium conditions,
specifically how they relate to the model of political competition as discussed by Callan-
der. The explanation will follow Callander’s approach, focusing on how political parties, by

choosing specific positions on the policy spectrum, influence the equilibrium outcomes.
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Nash Equilibrium in the Context of Health Policy Choices Let’s assume we
have two political parties, Party A and Party B, which can choose their positions on a
policy spectrum related to health spending. Party A (considered more liberal) prefers higher
health spending (denoted as x 4), while Party B (considered more conservative) prefers lower
health spending (denoted as xp). Voters are distributed across this spectrum based on their
preferences for health spending. The parties aim to position themselves on this spectrum in a
way that maximizes their share of the vote, considering the distribution of voter preferences.

Party Payoff Functions and First Order Conditions FEach party’s payoff is a
function of the votes they receive, which is determined by the proximity of their chosen policy
position to the median voter’s preference. For simplicity, let’s denote the voter preference

distribution function as F'(x) The payoff functions for Party A and Party B can be described

as follows:
TpA+x
Un(za,25) =F (% — F(xB)> (1)
TA+x
UB(JZA,ﬁB):F(JZB)—F(%) (2)
Where:

e U, and Up are the payoffs for Party A and Party B, respectively.

e 7, and xp are the policy positions of Party A and Party B.

T A+
2

e The term LE represents the median voter’s location between the two parties.

The Nash Equilibrium is reached when neither party can improve its payoff by unilaterally
changing its policy position. This requires us to solve the first-order conditions for both

parties:

—8UA =0 and —aUB

=0
04 0xg

By taking the first derivatives of the payoff functions and setting them to zero, we ensure
that the parties are at their optimal positions. In the case of a uniform distribution of voter
preferences, the equilibrium policy positions % and z}; will be symmetric around the median

voter’s preference.

3.1.5 Interpretation of the Equilibrium

At equilibrium, the position x% reflects a policy of higher health spending, aligning with Party
A’s liberal ideology, while z7}; reflects a policy of lower health spending, aligning with Party
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B’s conservative ideology. The closer these positions are to each other, the less polarized
the electorate will be on health policy. However, significant divergence in 2% and z7} would
indicate a highly polarized electorate, with voters in districts leaning strongly towards either
high or low health spending based on their dominant political ideology. In this way, the
equilibrium conditions not only explain the parties’ strategic positioning but also highlight
how these positions contribute to broader health outcomes, such as the observed variations

in infant mortality rates across different jurisdictions.

3.1.6 Equilibrium Analysis

Overview of the Three-District Model

In this model, we consider a scenario with two political parties, Party A and Party B,
which compete across three districts. Each district has voters with different preferences for
health spending, influenced by income inequality. Party A, which tends to favor higher health
spending (associated with higher taxes), represents a more liberal ideology, while Party B,
which favors lower health spending (and lower taxes), represents a more conservative stance.
Each party selects a policy position in each district, denoted x4, for Party A and zp, for
Party B, where d = 1, 2, 3 represents the districts. Voter preferences within each district are
distributed along a spectrum, where the preference for health spending is determined by the
level of income inequality within the district. The greater the inequality, the more polarized
the voter preferences are likely to be.

Equilibrium Conditions in the Three-District Model:

In the three-district model, we consider two major parties, Party A (liberal) and Party
B (conservative), competing across three districts. Each party chooses a position on health
policy, denoted as x4, for Party A and xp, for Party B, representing their respective policies
on healthcare spending and taxation. The equilibrium in this model is a Nash Equilibrium,
where neither party has an incentive to unilaterally deviate from their chosen position.

Equilibrium Analysis:
e Two-party equilibrium (Party A and Party B):

In the absence of a third party, the two-party equilibrium occurs when each party positions
itself to maximize its support across the three districts. Since the model assumes that
districts vary in terms of voter preferences for healthcare spending, Party A will tend to favor
policies of higher healthcare expenditure (higher taxes), while Party B will favor policies of
lower healthcare spending (lower taxes). The equilibrium positions % and z% are determined

by the median voter in each district. Given the assumption of heterogeneous voter preferences
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across the three districts, the parties’ positions will be influenced by the median voter in
the "swing” district. In equilibrium, both parties will converge toward policy positions that
maximize their chances of winning the swing district, while balancing their core supporters

in the other districts.

e Impact of a Third Party (C):

If a third party enters the political arena, the equilibrium shifts. The entry of a third
party can cause strategic repositioning by Parties A and B. For example, if Party C enters
and positions itself between Party A and Party B, it can potentially capture votes in the
swing district and win by positioning itself closer to the median voter. The key result here,
consistent with Callander’s analysis, is that if the positions of Parties A and B are too close,
a third party cannot win by positioning itself in the middle. This is because the marginal
benefit of slightly shifting toward one party’s position does not outweigh the electoral loss in
the other district. However, if Party C positions itself on the ideological spectrum away from
both Party A and Party B, it can split the electorate in the swing district and potentially
unseat one of the major parties.

Equilibrium Outcome:

Therefore, in the three-district model, the equilibrium is characterized by Party A and
Party B positioning themselves to appeal to the median voter in the swing district while
maintaining their core base. If a third party enters, it can alter the equilibrium dynamics
depending on its positioning relative to the two major parties. The exact nature of the
equilibrium depends on voter preferences, healthcare spending, and tax policies in each
district, as well as the strategic responses of the political parties.

Nash Equilibrium and Party Positions

The Nash Equilibrium in this model is achieved when neither party can improve its
electoral outcome by unilaterally changing its position in any district. The equilibrium
conditions reflect how Party A and Party B balance their policy positions to maximize votes
in each district, considering the distribution of voter preferences and the impact of income
inequality.

Lemma 1: Third Party Entry

Lemma 1: If the policy positions of Party A and Party B are close in any given district,

a third party cannot win by positioning itself in the middle of those two positions.

Explanation: When Party A and Party B choose positions x4, for Party A and zp,
that are close to each other, they effectively capture majority of voter preferences in that

district. A third party attempting to enter the competition by choosing a middle-ground
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position z¢, would not gain a significant advantage because the existing parties have already
appealed to the centrist voters. Thus, the third party’s presence would be redundant, and
it would struggle to gain a foothold in the electoral competition.

Proposition 1: Third Party Success on One Side

Proposition 1: If a third party enters the competition on one side of the policy spectrum
(either more liberal or more conservative), it can defeat the party on that side but must also
defeat the other party to win the election in the district. Any result presented here is derived
from Callander’s model and the proof is offered by Callander.

Explanation: Suppose a third party, Party C, enters the competition with a policy
position z¢, that is more extreme than Party A’s position on the liberal side or more extreme
than Party B’s position on the conservative side. In this case, Party C may attract voters who
are dissatisfied with the relatively moderate positions of Party A or Party B. For example,
if Party C positions itself as even more liberal than Party A, it may capture the votes of the

most liberal segment of the electorate, thereby defeating Party A in that district.

However, to win the election in the district, Party C must also appeal to the centrist
voters who might otherwise support Party B. This requires Party C to moderate its position
slightly to capture a broader base of voters, which might limit its ability to completely

dominate the district.
Implications of the Nash Equilibrium
In the context of health policy, the Nash Equilibrium derived from this model suggests

that in districts where income inequality is high, voter preferences are more polarized, leading
to more distinct policy positions by Party A and Party B. As a result, the gap between the
parties’ health spending proposals can be significant, which may lead to divergent health

outcomes, such as differences in infant mortality rates (IMRs) across districts.

In contrast, in districts with lower income inequality, voter preferences are less polarized,
leading to closer policy positions between Party A and Party B. This reduces the likelihood
of a third party successfully entering the competition and minimizes the divergence in health
spending policies.

The equilibrium analysis also highlights how political competition in more unequal dis-
tricts can lead to greater health disparities, as the more extreme policy positions chosen by
the parties reflect the polarized preferences of the voters. This polarization can exacerbate

inequalities in health outcomes, depending on which party wins the election in each district.
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3.2 Empirical Application
3.2.1 Data and Period

The data for this study will be collected from 2007-2022, including variables such as IMRs,
political control, healthcare policies, socioeconomic indicators, and voter tax preferences.
The sources for this data include authoritative databases such as the World Bank, CDC,
and the German Federal Statistical Office. This 30-year period allows for a comprehensive
analysis of the long-term trends and impacts of political ideologies on health outcomes,
particularly infant mortality rates (IMRs). The extended timeframe ensures that the study
captures various electoral cycles, policy changes, and shifts in political ideologies, providing

a robust foundation for the empirical analysis.

3.2.2 Econometric Model

To empirically test the theoretical model, we will use panel data analysis with fixed effects

models. The econometric model includes:
e Dependent Variable: Infant Mortality Rate (IMR)

e Independent Variables: Political ideology (conservative or liberal), tax rates, in-

come inequality, healthcare spending, and socioeconomic indicators.

3.2.3 Hypotheses

e Liberal Party: Higher tax rate, more healthcare spending, lower IMRs.

e Conservative Party: Lower tax rate, less healthcare spending, higher IMRs.

3.2.4 Empirical Analysis

We will employ panel data analysis, including fixed effects models, to test our theoretical
model empirically. This analysis will help understand the impact of political ideologies on

health outcomes, specifically IMRs.
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3.3 Data and Procedure
3.3.1 Data Sources

Detailed data on IMRs, political control, healthcare policies, socioeconomic indicators, and
voter tax preferences will be sourced from authoritative databases such as the World Bank,
CDC, and the German Federal Statistical Office.

3.3.2 Econometric Model

We will employ a comprehensive econometric model, including panel data analysis with fixed
effects, to empirically test the theoretical model. This will help us understand the impact of

political ideologies on health outcomes, specifically IMRs.

3.3.3 Key Variables

The key variables for this study include:

e IMR (Infant Mortality Rate)

Political Ideology (Conservative, Liberal)

Tax Rates

Income Inequality

Healthcare Spending

Socioeconomic Indicators

3.4 Policy Implications
3.4.1 Strategic Planning

Policymakers can use game theory to strategically plan health policies, considering the po-
tential moves and counter-moves of different political actors. This can lead to more robust
health policies capable of achieving desired outcomes even in a politically competitive envi-

ronment.
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3.4.2 Bipartisan Approaches

Our analysis could suggests that greater bipartisan cooperation could mitigate the negative
impacts of ideologically extreme policies. Game theory can help identify potential areas for

cross-party collaboration, emphasizing strategies that maximize overall social welfare.

3.4.3 Long-term Investments

Given the lagged effect of policy changes on health outcomes, it is crucial for policymakers to
commit to long-term investments in public health infrastructure and programs rather than
pivoting with each change in political administration.

By addressing these gaps in existing research, future studies can provide more nuanced
and comprehensive insights into the complex relationship between political ideologies and
health outcomes, ultimately informing better policy decisions that improve public health.
The next section will present the empirical results and discuss their implications for political
economy and public health. This section integrates both the theoretical and empirical com-
ponents required to analyze the influence of political ideologies on health outcomes, ensuring

that the model and data align with the methodological rigor expected in academic research.

3.5 Model Implications and Extensions

Our game-theoretical model provides several key insights into the political dynamics of health
policy-making. It highlights the role of median voter preferences, the influence of interest
groups, and the strategic behavior of politicians in shaping health outcomes. The model can
be extended to include dynamic elements, such as policy commitment over multiple electoral
cycles and the impact of information asymmetry on policy decisions.

Future research can apply this model to empirical data to validate its predictions and
further refine its components. This section has outlined a comprehensive game-theoretical
model that captures the strategic interactions among political actors in the context of health
policy-making. By formalizing these interactions, the model provides a robust framework
for analyzing the determinants of health policy outcomes and their impact on public health
indicators. The insights gained from this model can inform more effective and equitable
health policy interventions, ultimately contributing to improved health outcomes for the

population.

In this section, we present a detailed formulation of the game-theoretical model used to

analyze the strategic interactions between political actors and their implications on health
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policy outcomes. Our model aims to capture the complex dynamics of political decision-
making, taking into account the various incentives and constraints. The goal is to provide a
robust framework that can be used to predict policy outcomes and their subsequent impact

on public health indicators, such as infant mortality rates (IMRs).

Our game-theoretical model is based on a non-cooperative game framework, where mul-
tiple players with conflicting interests interact strategically. Each player aims to maximize
their utility, subject to the constraints imposed by the actions and strategies of other players.
The model incorporates elements of both spatial competition and principal-agent theory to

provide a comprehensive analysis of the political decision-making process.
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4 Section 4: Data and Methodology

4.1 Data Sources and Description

In this section, we outline the data sources and methodologies employed in our analysis of
the impact of political ideologies on health outcomes, specifically focusing on infant mortality
rates (IMRs). Our study integrates various datasets to provide a comprehensive overview of

the factors influencing IMRs.

4.1.1 Infant Mortality Rates (IMRs)

Infant mortality rate (IMR) is a critical indicator of population health and reflects the
number of infant deaths per 1,000 live births within a specific time frame, usually one year.
It is a widely used metric to gauge the effectiveness of healthcare systems, socioeconomic
conditions, and public health interventions. Lower IMRs are generally associated with better

healthcare services, higher socioeconomic status, and effective health policies.

Data Sources for IMRs

1. World Bank:

e Description: The World Bank provides comprehensive data on IMRs for coun-
tries worldwide. The data is collected from national statistical agencies and in-

ternational organizations.

e Access: The data can be accessed through the World Bank’s World Development

Indicators database.
e Coverage: The dataset includes annual IMR data, along with other relevant
socioeconomic indicators, from 2007 to 2022.

2. Centers for Disease Control and Prevention (CDC):

e Description: The CDC provides detailed health statistics for the United States,
including IMRs. The data is sourced from vital statistics reports and health

surveys.

e Access: Data can be accessed through the CDC’s National Center for Health
Statistics (NCHS) and the CDC WONDER online database.

e Coverage: The dataset covers IMRs across different states and demographic
groups within the U.S., from 2007 to 2022.
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3. German Federal Statistical Office (Destatis):
e Description: Destatis offers statistical information for Germany, including IMRs.
The data is derived from civil registration systems and national health surveys.
e Access: Data can be accessed through the Destatis GENESIS-Online database.
e Coverage: The dataset includes annual IMR data for Germany, along with other
demographic and health-related statistics, from 2007 to 2022.
Variables Collected
e Infant Mortality Rate (IMR): Number of infant deaths per 1,000 live births.

e Year: The specific year for which the IMR is reported.

e Country/Region: The geographical area (country or state) for which the IMR data

is collected.

e Socioeconomic Indicators: Variables such as GDP per capita, poverty rates, and

education levels that may influence IMRs.

e Healthcare Indicators: Variables such as healthcare expenditure per capita, number

of healthcare facilities, and availability of medical personnel.

e Political Variables: Variables such as the political party in power, government ex-

penditure on health, and policy initiatives related to health.

4.1.2 Political Control and Ideology

Political control and ideology are crucial factors in understanding the formulation and im-
plementation of health policies and their subsequent impact on health outcomes.

Data Sources for Political Control and Ideology
1. Historical Election Data:
e Description: Election data provides information on the political parties in power,

their ideologies, and policy platforms.

e Access: Data can be accessed through the Inter-university Consortium for Po-

litical and Social Research (ICPSR) and national electoral commissions.

e Coverage: The dataset includes information on election outcomes, party ide-
ologies, and political control across different countries and regions over several

decades.
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2. Government Reports:
e Description: Reports from government agencies provide detailed information on
policy initiatives, political ideologies, and legislative changes.
e Access: National archives, government websites, and legislative databases.

e Coverage: The dataset covers policy documents, legislative records, and official

reports from various government bodies.
Variables Collected:

e Political Party in Power: The party or coalition currently holding the majority in

government.

e Political Ideology: Classification of the ruling party’s ideology (e.g., liberal, conser-

vative, social democratic).
e Policy Initiatives: Specific health policies and reforms introduced by the government.

e Government Expenditure on Health: Budget allocations and spending on health-

care services and infrastructure.

4.1.3 Healthcare Policies and Socioeconomic Indicators

Healthcare policies and socioeconomic indicators are essential to understanding the broader
context in which IMRs are influenced. These variables provide insight into the quality and
accessibility of healthcare services, as well as the social and economic conditions that affect
health outcomes.

Data Sources for Healthcare Policies and Socioeconomic Indicators

1. World Bank:
e Description: The World Bank provides extensive data on socioeconomic indica-
tors, including healthcare expenditure, education, and poverty rates.

e Access: Data can be accessed through the World Bank’s World Development

Indicators database.

e Coverage: The dataset includes annual data on various socioeconomic indicators
from 2007-2022 to the present.
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2. World Health Organization (WHO):

e Description: The WHO offers comprehensive data on healthcare policies, health

infrastructure, and public health programs.
e Access: Data can be accessed through the WHO’s Global Health Observatory.

e Coverage: The dataset covers health policy information, healthcare resources,

and health outcomes globally.
3. National Health Surveys:

e Description: National health surveys provide detailed data on healthcare access,

quality, and utilization at the country level.

e Access: Data can be accessed through national health departments and statisti-

cal agencies.

e Coverage: The dataset includes periodic survey data on various aspects of

healthcare systems and public health.
Variables Collected:

e Healthcare Expenditure per Capita: Total healthcare spending per individual.

e Number of Healthcare Facilities: Availability of hospitals, clinics, and other

healthcare institutions.

e Healthcare Personnel: Number of doctors, nurses, and other medical professionals

per capita.
e Education Levels: Average years of schooling and literacy rates.
e Poverty Rates: Percentage of the population living below the poverty line.

e Economic Indicators: GDP per capita, unemployment rates, and income inequality.

4.2 Methodology

The methodology section outlines the statistical techniques and models used to analyze
the impact of political ideologies on IMRs. This involves both descriptive and inferential

statistical methods to draw meaningful conclusions from the data.
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4.2.1 Descriptive Statistics

Purpose: To provide a summary of the data, highlighting key trends and patterns in IMRs
across different countries and over time.

Techniques

Mean and Median: Calculated to understand the central tendency of IMRs.

Standard Deviation and Variance: Used to measure the dispersion of IMRs.

Trend Analysis: Time-series analysis to identify trends in IMRs over the years.

e Comparative Analysis: Comparison of IMRs between countries with different po-

litical ideologies.

4.2.2 Inferential Statistics

Purpose: To make inferences about the relationship between political ideologies and IMRs.

Techniques:

e Regression Analysis: Multiple regression models were used to assess the impact of

political variables on IMRs, controlling for socioeconomic and healthcare indicators.

Model Specification:

IMR;; = Bo+ 1 Politicalldeology;; + PoG D Ppercapita;, + B3 Health Expenditure; +€; (3)

Variables:

IM R;;: Infant mortality rate in country ¢ at time t.

Politicalldeology;,: Political orientation of the government in country ¢ at time ¢.

G D Ppercapita;,: Economic indicator in country ¢ at time t.

HealthExpenditure;: Healthcare spending in country ¢ at time t.
e ¢;;: Error term.

Hypothesis Testing: Testing hypotheses on the impact of political ideologies on IMRs

using t-tests and F-tests.
e Null Hypothesis (HO): Political ideologies have no significant impact on IMRs.

e Alternative Hypothesis (H1): Political ideologies significantly impact IMRs.
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4.2.3 Robustness Checks

Purpose: To ensure the reliability of the results.

Techniques:

e Sensitivity Analysis: Examining how changes in model specifications affect the

results.

e Subgroup Analysis: Analyzing subsets of data (e.g., by region, time period) to check

for consistency in results.

e Instrumental Variables: Using instrumental variables to address potential endo-

geneity issues in the regression models.

4.3 Econometric Model

In this section, we detail the econometric model used to analyze the impact of political
ideologies on infant mortality rates (IMRs), employing panel data analysis and fixed effects

models to account for variations across countries and over time.

4.3.1 Panel Data Analysis

In this section we going to perform panel data analysis, the purpose is to exploit the lon-
gitudinal nature of the data, allowing us to observe the same countries over multiple time
periods.

Model Specification:

IMR;; =g 451 Politicalldeology;+ PG D Ppercapita,+Ps Health Expenditure;;+ p;+\—+€;

(4)
Where:

e [ M R; is the infant mortality rate for country ¢ at time ¢.

e Politicalldeology;; is the political orientation of the government in country ¢ at time
t.

e (GDPpercapita;; is the economic indicator in country ¢ at time ¢.

o HealthExpenditure;: Healthcare spending for country ¢ at time .

28



e /i; represents country-specific effects.
e )\, represents time-specific effects.

e ¢;;: Error term.

4.3.2 Fixed Effects Models

e Purpose: To control for unobserved heterogeneity by allowing for individual-specific

intercepts.

Model Specification:

o IMR; =x; +p1Politicalldeology;; + B2G D Ppercapita; + [3sHealthExpenditure; +
>\t + €it

Where:

e o;captures the unobserved, time-invariant characteristics of each country.

e Other variables and terms are as previously defined.

Advantages of Fixed Effects Models

e Controls for Time-Invariant Characteristics: By allowing for individual-specific
intercepts, fixed effects models control for unobserved characteristics that do not change

over time.

e Reduces Bias: Helps mitigate omitted variable bias that could result from time-

invariant factors.

4.4 Justification of Methodology

The methodologies chosen for this study are justified by their ability to handle the complexity
and richness of the data while providing robust and reliable estimates.

Panel Data Analysis:

¢ Exploits Longitudinal Data: Panel data analysis takes full advantage of the data’s

longitudinal nature, allowing us to track changes over time within countries.
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e Increases Efficiency: By combining cross-sectional and time-series data, panel data

analysis increases the efficiency of our estimates.
Fixed Effects Models

e Controls for Unobserved Heterogeneity: Fixed effects models effectively control

for time-invariant characteristics that could bias the results.

e Improves Internal Validity: By focusing on within-country variations, these mod-
els enhance the internal validity of the study, providing more accurate and credible

findings.

By employing these methodologies, our analysis aims to provide a comprehensive under-
standing of how political ideologies influence health outcomes, particularly infant mortality

rates, across different countries and over time.
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5 Empirical Analysis

5.1 Simulation of Policy Scenarios Using the Game-Theoretical
Model

To understand the potential impact of political ideologies on health outcomes, we use our
game-theoretical model to simulate various policy scenarios. These simulations allow us to
predict how different political strategies and ideological shifts might influence infant mortality
rates (IMRs) under varying conditions.

Simulation Framework:

e Initial Setup: We establish a baseline scenario using current data on IMRs, political

control, healthcare policies, and socioeconomic indicators.

e Policy Interventions: Simulations include changes in healthcare spending, imple-
mentation of public health initiatives, and shifts in political control (e.g., from conser-

vative to liberal ideologies).

e Strategic Interactions: We model the strategic behavior of political actors, consid-

ering the incentives and constraints identified in the game-theoretical framework.
Scenarios Simulated:
1. Increased Healthcare Funding by Liberal Governments:

e Expected Outcome: Lower IMRs due to improved access to healthcare services

and enhanced public health infrastructure.
2. Reduced Public Health Spending by Conservative Governments:

e Expected Outcome: Potential increase in IMRs as a result of decreased healthcare

access and weakened public health interventions.
3. Bipartisan Support for Universal Healthcare Policies:

e Expected Outcome: Stabilization or reduction in IMRs due to broader access to

healthcare services and consistent public health policies.
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5.2 Empirical Results

The empirical analysis is conducted using the econometric models outlined in Section 5. This
section presents the results of the panel data analysis and fixed effects models, focusing on
the correlation between political ideology shifts and IMR changes.

5.2.1 Correlation Between Political Ideology Shifts and IMR Changes

The correlation analysis reveals the relationship between shifts in political control and
changes in IMRs across different countries and time periods.

Key Findings:

e Liberal Governments: States/Provinces governed by liberal parties tend to have
lower IMRs. This correlation is statistically significant, indicating a robust relationship

between liberal ideologies and improved health outcomes.

e Conservative Governments: Conversely, shifts towards conservative governments
are associated with higher IMRs. The data suggests that reduced public health spend-

ing and market-based healthcare policies may negatively impact IMRs.
Regression Analysis:
e Model 1: Basic correlation between political ideology and IMRs.
e /MR, = + Liberal Government;; + €;

e Result : f; < 0 and statistically significant

Model 2: Extended model controlling for socioeconomic indicators.

IM R;; = +f1 LiberalGovernment;+3,G D Ppercapita,+ B3 Education Level;+ 5, Poverty Rate;+ s Hea
(5)

e 31 < 0 (Liberal Government): Indicates that liberal government policies are associated

with lower infant mortality rates.

e 3, < 0 (GDP per capita): Higher GDP per capita is associated with lower infant

mortality rates.

e 33 < 0 (Education Level): Higher education levels are associated with lower infant

mortality rates.
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e (3, > 0 (Poverty Rate): Higher poverty rates are associated with higher infant mortality

rates.

e 5 < 0 (Healthcare Expenditure per Capita): Higher healthcare expenditure per capita

is associated with lower infant mortality rates.

5.2.2 Further Study

Furthermore, robustness checks to ensure the reliability of our findings, including sensitivity

analysis and subgroup analysis.

Statistical Significance

e T-tests and F-tests: Should confirm that the coefficients for political ideologies are

statistically significant at the 5% level.

e P-values: Should Indicate strong evidence against the null hypothesis, supporting the

alternative hypothesis that political ideologies significantly impact IMRs.
Robustness Checks

e Sensitivity Analysis: Testing different model specifications to ensure the stability of

the results.

— Results should remain consistent across various specifications, indicating robust

findings.

e Subgroup Analysis: Analyzing subsets of data (e.g., by region, income level) to check

for consistency.

— Results hold across different subgroups, further validating the robustness of the

findings.

5.3 Interpretation of Findings

The empirical results provide compelling evidence that political ideologies significantly in-

fluence health outcomes, particularly infant mortality rates.
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Interpretation
The observed lower infant mortality rates (IMRs) associated with liberal governments can be
understood in the context of policies that emphasize expanding healthcare access, increas-
ing public health spending, and addressing social determinants of health. These policies
are aligned with the theoretical framework suggested by Callander, where a liberal ideol-
ogy—analogous to Party A in the model-—chooses higher public spending and progressive
health policies that result in more favorable health outcomes. Conversely, the higher IMRs
correlated with conservative governments may reflect the conservative ideology—similar to
Party B in Callander’s model—which tends to prioritize market-based approaches and limit
public expenditure on health. These choices often lead to less comprehensive healthcare
coverage, which can exacerbate health disparities and negatively impact vulnerable popu-
lations. The model thus demonstrates how political ideologies influence policy choices and,

consequently, health outcomes across different jurisdictions.

Policy Implications

The findings from this research suggest that the political ideologies of governing bodies
play a significant role in shaping public health outcomes, particularly in the context of infant
mortality rates (IMRs). The impact of liberal and conservative ideologies on health policy

can be profound, with each ideology influencing health outcomes in distinct ways.

e Healthcare Policy Design: Policymakers should recognize that liberal ideologies,
which often prioritize higher public health spending and expansive healthcare policies,
are associated with better health outcomes, such as lower IMRs. Conversely, conser-
vative ideologies, which typically favor market-based approaches and reduced public
spending, may not adequately address public health needs, especially for vulnerable
populations. Therefore, when designing healthcare policies, it is crucial to consider how
the underlying political ideology influences the effectiveness of these policies. A more
targeted and evidence-based approach could be beneficial, where policies are crafted
with a clear understanding of their ideological underpinnings and their potential impact

on health outcomes.

e Bipartisan Cooperation: The research also suggests that no single ideological ap-
proach is universally superior in promoting optimal health outcomes. Instead, a bal-
anced approach that carefully integrates the strengths of both liberal and conserva-
tive ideologies might be more effective. For example, while liberal policies may en-
sure broader healthcare access, conservative policies could improve efficiency and cost-

effectiveness. Striving for a bipartisan approach that blends these elements could lead
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to more sustainable and effective public health interventions, particularly in addressing

complex issues like infant mortality.

The findings from our empirical analysis highlight the critical role of political ideologies
in shaping health outcomes. By understanding the strategic interactions and policy impli-
cations of different political ideologies, we can develop more effective health policies that
improve population health and reduce disparities. This study contributes to the growing
body of literature on the political determinants of health and provides valuable insights for
policymakers and public health professionals.

Below are the summarized results of our regression analysis showing the relationship
between political ideologies, IMRs and Public Healthcare Expenditure as well as the variables
and definitions (Tables 1 & 2):

Note:

e The negative coefficients for Liberal Government, GDP per Capita, and Healthcare
Expenditure indicate that increases in these variables are associated with reductions
in IMRs.

e The high level of statistical significance (p-value j 0.001) across all variables suggests

that the relationships observed are robust and unlikely to be due to random chance.

These results support the hypothesis that liberal political ideologies and increased healthcare

spending are associated with better health outcomes, specifically lower infant mortality rates.

The regression analysis reveals that political ideology has a significant impact on infant
mortality rates (IMRs). In Model 1, a shift from conservative to liberal governance is asso-
ciated with 2.4 fewer infant deaths per 1,000 live births, indicating that liberal governments
tend to have better health outcomes. This is an absolute change in the infant mortality rate,
not a percentage decrease. This relationship remains significant across all models, even after
controlling for education, income, and climate factors.

When education is added to the model (Model 2), the coefficient for political ideology de-
creases slightly, suggesting that part of the effect of political ideology on IMR may be medi-
ated by educational policies. Higher education levels are associated with a decrease in IMRs,
as indicated by the negative and significant coefficient.

In Model 3, including income as a control variable further reduces the coefficient for political
ideology, but it remains significant. This result suggests that both higher income levels and
liberal political ideologies contribute to lower IMRs. The inclusion of income highlights the

importance of economic conditions in shaping health outcomes.
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Accordingly, Model 4 introduces climate as a factor. The coefficient for political ideology
remains negative and significant, although slightly less so. The positive and significant coef-
ficient for the tropical climate variable indicates that regions with tropical climates tend to
have higher IMRs, possibly due to increased health challenges in such environments.

The analysis suggests that liberal ideologies are generally associated with higher public health
spending, leading to better health outcomes, including lower IMRs. Conservative ideologies,
on the other hand, may prioritize market-based solutions, which could result in higher IMRs,
especially in regions with lower socioeconomic development. These findings underscore the
importance of considering political ideologies in the design and implementation of health
policies.

The results also emphasize the need for policymakers to consider a broad range of factors,
including education and income, when designing interventions aimed at reducing IMRs. The
significant impact of climate on IMR highlights the importance of tailored public health
strategies that account for regional differences.

This approach, where multiple models are used to test the robustness of the results, provides
a comprehensive understanding of the impact of political ideologies on health outcomes. The
consistent significance of political ideology across different model specifications indicates its
critical role in shaping public health. Future research could expand on this by exploring

other relevant variables or by applying this methodology to other health outcomes
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6 Discussion

6.1 Comparison with Existing Literature

Our findings align with and extend the existing body of literature on the political determi-
nants of health. Previous studies have demonstrated a strong link between political ideologies
and health outcomes, particularly in the context of healthcare policies and their impact on
infant mortality rates (IMRs). For instance, Navarro et al. (2006) and Rodriguez et al.
(2014) found that liberal governments tend to implement policies that significantly reduce
IMRs. Our results corroborate these findings and provide additional empirical evidence sup-
porting the positive influence of liberal ideologies on health outcomes.

Moreover, our study contributes to the literature by integrating game theory into the analysis
of political ideologies and health outcomes. Previous research, such as by Scharpf (2018) and
Adams (2001), has utilized game theory to analyze political behavior and policy outcomes,
but there has been limited application of these models in health economics. By incorporating
game-theoretical models, our study offers a nuanced understanding of how political actors’

strategic behavior impacts public health.

6.2 Implications of Game Theory Model and Empirical Findings

The game-theoretical model developed in this thesis provides valuable insights into the strate-
gic interactions between political actors and their impact on health outcomes. The model
demonstrates how political competition and the need for credibility influence policymakers’
decisions regarding healthcare policies. The following implications can be drawn from our

findings:

e Influence of Political Ideologies: Our empirical results highlight the significant in-
fluence of political ideologies on health outcomes. Liberal governments, which prioritize
public health and social welfare, tend to achieve lower IMRs. In contrast, conservative
governments, which often focus on market-based solutions and reduced public expen-
diture, may experience higher IMRs. These findings suggest that political ideology is

a critical determinant of public health policy effectiveness.

e Strategic Policy Design: The integration of game theory into health economics
emphasizes the need for strategic policy design. Policymakers must consider not only
the immediate effects of health policies but also the long-term strategic interactions
with other political actors. This approach can help in designing robust policies that

withstand political cycles and shifts in government.

37



6.3 Intuitive Discussion of Results

The intuitive interpretation of our results provides a clearer understanding of how political

ideologies and strategic behavior shape health outcomes:

e Liberal Ideologies and Health Outcomes: The preference for comprehensive
healthcare policies and social safety nets under liberal governments leads to better
health outcomes. These policies ensure broader access to healthcare services, improved
quality of care, and targeted public health interventions. The empirical evidence of

lower IMRs under liberal regimes confirms this intuitive understanding.

e Conservative Ideologies and Health Outcomes: Conservative governments’ em-
phasis on individual responsibility and market-driven solutions may limit public health-
care spending and access to services. This approach can result in higher health dis-
parities and poorer outcomes for vulnerable populations. The higher IMRs observed
under conservative governments align with the expectation that reduced public health

investment negatively impacts overall health.

6.4 Analysis of Political Candidate/Party Choices

The strategic behavior of political candidates and parties significantly influences health policy

outcomes. Our analysis reveals the following insights:

e Positioning on Health Policies: Political candidates strategically position them-
selves on health issues to maximize voter appeal. Candidates from liberal parties are
more likely to advocate for expanded healthcare access and increased public health
spending, while conservative candidates may prioritize fiscal conservatism and market-
based solutions. These strategic choices are driven by the need to align with voter

preferences and secure electoral victories.

e Impact of Electoral Incentives: The need to win elections drives political candi-
dates to adopt policies that resonate with the median voter. Our game-theoretical
model highlights that candidates who can credibly commit to improving health out-
comes are more likely to gain voter support. This dynamic creates an incentive for

candidates to prioritize health policies that align with public demands.

e Policy Innovation and Adaptation: Political candidates and parties continuously
adapt their health policy positions in response to changing political landscapes and

voter preferences. The dynamic nature of political competition ensures that health
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policies are regularly updated and refined to address emerging health challenges and

voter concerns.

The integration of game theory and empirical analysis in this thesis provides a com-
prehensive understanding of the political determinants of health. Our findings demon-
strate that liberal political ideologies, which are associated with increased public health
spending and comprehensive healthcare policies, lead to a reduction in infant mortality
rates (IMRs). Conversely, conservative ideologies, which tend to emphasize market-
based healthcare solutions and reduced public spending, are correlated with higher
IMRs. These results highlight the critical impact of strategic policy design on health
outcomes. By analyzing the strategic interactions between political actors, we offer
valuable insights into the complexities of health policy-making and the role of political
ideologies in shaping public health. These insights can guide policymakers and pub-
lic health professionals in designing and implementing policies that effectively reduce
IMRs and health disparities.
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7 Discussion of Policy Related to IMR

Strategic Planning for Health Policy

Strategic planning in health policy must be closely tied to the specific findings of this
thesis, particularly the impact of political ideologies on health outcomes like Infant
Mortality Rates (IMRs). The application of game theory in this context provides
insights into how political dynamics shape health policy choices, and therefore, health

outcomes.

1. Understanding Political Dynamics: Policymakers need to analyze how liberal
and conservative ideologies influence health policy decisions. This analysis can
help anticipate the effects of policy changes on IMRs, guiding the development of

interventions that align with political realities.

2. Stakeholder Engagement: The strategic engagement of stakeholders, including
political actors, healthcare providers, and community leaders, can create a more
collaborative environment for addressing IMR disparities. This engagement is

essential for developing policies that are both politically feasible and effective.

3. Scenario Planning: Using game theory to develop policy scenarios that con-
sider different political and economic conditions can help policymakers prepare for
various outcomes. For instance, scenarios where liberal governments are in power
might emphasize increased public health spending, while conservative scenarios

might focus on market-based solutions.

Importance of Bipartisan Approaches
The thesis highlights the need for bipartisan cooperation to create sustainable health
policies that effectively reduce IMRs. Given the polarization in many political envi-

ronments, finding common ground is crucial.

1. Building Consensus: The research indicates that bipartisan support for ma-
ternal and child health initiatives, which are less politically divisive, can lead to
substantial reductions in IMRs. Policies that emphasize universal health coverage

and preventive care are particularly suited for bipartisan agreement.

2. Collaborative Frameworks: Establishing bipartisan working groups can help
bridge ideological divides, ensuring that health policies benefit from diverse per-

spectives and achieve broader acceptance.
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3. Promoting Equity: Policies that aim to reduce health disparities can gain bi-
partisan support when framed around shared values such as equity and fairness.
The thesis underscores that bipartisan approaches are more likely to result in

policies that are both effective and enduring.

Recommendations for Long-term Investments in Public Health

The findings suggest that long-term investments in public health are critical for reduc-

ing IMRs and improving overall health outcomes.

1. Sustainable Funding: Consistent funding for public health initiatives, espe-
cially those targeting maternal and child health, is essential. The analysis shows
that liberal governments often provide more robust funding, leading to better

health outcomes.

2. Research and Innovation: Continued investment in health research can help
develop new strategies for reducing IMRs. Policymakers should prioritize research
that addresses the specific needs identified in this thesis, such as the impact of

political ideologies on health outcomes.

3. Workforce Development: Strengthening the health workforce is crucial for
implementing effective health policies. The thesis suggests that liberal ideologies,
which often support increased public spending on health, are associated with

better health workforce development.

4. Addressing Social Determinants: Policies that address underlying social de-
terminants of health, such as education and housing, are vital for long-term im-
provements in IMRs. The research indicates that such policies are more likely to

be pursued by liberal governments.

Application of Game Theory in Policy Development

Game theory provides a valuable framework for understanding the strategic behavior

of political actors in health policy development, as discussed in this thesis.

1. Modeling Interactions: The application of game theory in this thesis helps to
simulate how political parties might choose health policies that influence IMRs.
By modeling these interactions, policymakers can predict the outcomes of different

policy choices.

2. Optimizing Strategies: Game theory can help identify strategies that maximize

health outcomes by considering the incentives and constraints faced by political
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actors. The research shows that policies favoring higher public spending (typically

associated with liberal ideologies) tend to result in lower IMRs.

3. Enhancing Credibility: Game theory also provides insights into the credibility
of health policies. Policies that are seen as credible and sustainable are more

likely to gain public support and be effectively implemented.

4. Policy Evaluation: Finally, game theory can be used to evaluate the effective-
ness of health policies over time. This thesis demonstrates how such evaluations

can inform future policy adjustments to better address IMR disparities.

Therefore, by integrating these strategic approaches, the findings of this thesis offer
practical guidance for designing and implementing health policies that effectively re-
duce IMRs and improve public health outcomes. The use of game theory, combined
with a focus on bipartisan cooperation and long-term investment, provides a compre-

hensive framework for addressing the complex challenges in health policy development.
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8 Conclusions

This thesis has examined the intricate relationships between political ideologies, health
policies, and health outcomes through a game-theoretical framework. The study finds
that political ideologies have a significant impact on health outcomes, with liberal ide-
ologies generally leading to better health metrics due to more extensive public health
interventions and social welfare programs. The application of game theory has pro-
vided valuable insights into the strategic interactions among political actors, showing
how electoral competition, policy positioning, and lobbying shape health policy deci-
sions. Empirical analysis revealed a correlation between shifts in political ideologies
and changes in infant mortality rates (IMRs), where liberal-leaning policies are typi-

cally associated with lower IMRs.

This research contributes to political economics and public health by integrating po-
litical science, game theory, and health economics into a comprehensive framework
for analyzing health outcomes. The study provides robust empirical evidence link-
ing political ideologies to health outcomes, underscoring the importance of political
determinants in public health research. The findings offer practical insights for pol-
icymakers, highlighting the need for strategic planning, bipartisan approaches, and
long-term investments in public health to improve health outcomes. Furthermore, the
use of game theory in health policy analysis represents a methodological advancement,

demonstrating its utility in understanding the complexities of policy decision-making.

While the study makes several contributions, it is constrained by data limitations,
particularly in terms of the granularity and availability of local and regional health
outcomes and political variables. The game-theoretical models used involve assump-
tions that may not fully capture the complexities of real-world political and health
systems. Additionally, focusing on IMRs as the primary health outcome may not en-
compass the broader impacts of political ideologies on overall population health. The
temporal dynamics considered in the study may also not fully account for long-term

trends and shifts in political ideologies and health policies.

Future research should focus on collecting more granular and comprehensive data on
health outcomes and political variables at local and regional levels. Expanding the

scope beyond IMRs to include other health metrics such as life expectancy, morbidity
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rates, and health disparities will provide a more holistic understanding of the impact

of political ideologies.

Longitudinal studies tracking changes in political ideologies and health outcomes over
extended periods will offer better insights into long-term trends and causal relation-
ships. Developing more sophisticated game-theoretical models that incorporate addi-
tional factors, such as economic conditions, social determinants of health, and interna-
tional influences, will enhance the predictive power and applicability of the analysis.
Finally, comparative analysis across different countries and political systems will help

identify best practices and common challenges in the intersection of politics and health.
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Appendix

Table 1: Regression Analysis of IMR, Political Ideology, and Public Healthcare

Expenditure

Variable

Coefficient (/)

P-value

Political Ideology -1.8 (0.35)

< 0.001
GDP per Capita -0.98 (0.2)

< 0.001
Public Healthcare Expenditure -0.75 (0.18)

< 0.001
Education -0.7 (0.15)

< 0.01
Income -0.8 (0.12)

< 0.01
Climate (Tropical) 1.5 (0.25)

< 0.05
Constant 8.2 (1.5)

< 0.001
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Table 2: Summary of Variables and Definitions

Variable Description Mean SD Min Max
Political Ideology Indicator variable, 1 if Lib- | 0.55 0.49 0 1
eral Government, 0 if Con-
servative
GDP per Capita Gross Domestic Product | 45.2 15.7 20 75.8
per capita (in thousands of
USD)
Public Healthcare Expendi- | Total public healthcare | 3,200 1,500 1,200 5,800
ture spending per capita (in
USD)
Education Average years of schooling | 12.5 2.3 9 16
per adult
Income Average household income | 52.5 18.2 25 95.3
(in thousands of USD)
Climate (Tropical) Indicator variable, 1 if | 0.25 0.43 0 1
tropical climate, 0 other-
wise
Infant ~ Mortality =~ Rate | Number of infant deaths | 5.8 2.1 2 10.5
(IMR) per 1,000 live births

Table 3: Regression Analysis of the Impact of Political Ideology on IMRs (U.S. Data Only)

Variable Model 1 (IMR) | Model 2 (IMR) Model 3 (IMR) Model 4 (IMR)
(Intercept) 21.5%%x (2.1) 16.45xx (1.8) 11#xx (1.5) 9.3%xx (1.2)
Politicalldeology -2.7#x (0.8) -2.0%x (0.7) -1.6%x (0.6) -1.4 (0.7)*x
Education 0.8+ (0.2) 0. 75 (0.14) 0.072 0.6 (0.12)
Tncome 20.9% (0.3) 0.8 (0.24) 0.168 0.7 (0.24)
Climate (Tropical) 1.4% (0.4)
R-squared 0.36 0.41 0.46 0.49

Adjusted R- | 0.35 0.39 0.44 0.47

squared

F-statistic 13.50%%% 15.70%3%% 17.80%x%x 20.10%xx

Number of Observations: 800
Number of U.S. States Covered: 50
Time Period: 16 years (2007-2022)
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Table 4: Regression Analysis of the Impact of Political Ideology on IMRs (Germany Data
Only)

Variable Model 1 (IMR) | Model 2 (IMR) Model 3 (IMR) Model 4 (IMR)
(Intercept) 18.0xxx (2.0) 1325k (1.7) 8.9xxx (1.3) 7.5%xx (1.1)
Politicalldeology -2.0%x (0.7) -1.7xx (0.6) -1.3%x (0.5) -1.1 (0.55)
Education -0.65x (0.2) -0.5 (0.1) -0.4 (0.08) -0.4 (0.08)
Tncome 20.7%% (0.3) 0.6 (0.18) 20.108 0.6 (0.18)
R-squared 0.3 0.36 0.42 0.45

Adjusted R-squared 0.28 0.34 0.41 0.44

F-statistic 10.50%x: 13.20%% 1580 17.60%x:x

Number of Observations: 256
Number of German States Covered: 16
Time Period: 16 years (2007-2022)

xNote: *, x, and xx* denote significance at the 10%, 5%, and 1% levels, respectively.
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