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Abstract: This paper is a preliminary report of the research plan and a digest of the results and
discussions. On research note explores the complex dynamics of fake news dissemination and fact-
checking costs within the framework of information markets and analyzes the equilibrium between
supply and demand using the concepts of droop quotas, Meek’s method, and marginal contributions.
By adopting a two-sided matching market perspective, we delve into scenarios in which markets are
stable under the influence of fake news perceived as truth and those in which credibility prevails.
Through the application of iterated dilemma game theory, we investigate the strategic choices of news
providers affected by the costs associated with spreading fake news and fact-checking efforts. We
further examine the maximum reward problem and strategies to minimize the cost path for spreading
fake news, and consider a nuanced understanding of market segmentation into "cheap" and "premium"
segments based on the nature of the information being spread. Our analysis uses mathematical models
and computational processes to identify stable equilibrium points that ensure market stability in the
face of deceptive information practices and provide insight into effective strategies to enhance the
informational health of the market. Through this comprehensive approach, this paper aims for a
more truthful and reliable perspective from which to observe information markets.

Keywords: Repetitive Dilemma Game, Wallace’s Law, Droop Quota, Meek’s Method, Marginal
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ways, Fake News, Fact-Checking, Information Market Equilibrium

1. Introduction

This paper is a preliminary report of the research plan and
a digest of the results and discussions.In the modern digital
age, the proliferation of fake news and the costs associated
with fact-checking have emerged as crucial concerns in the
information marketplace. This research note delves into the
complex dynamics of these issues through the lens of coarse
substitutability, using the framework of Walras’s law to ana-
lyze the equilibrium between supply and demand in the realm
of information dissemination. Central to our discourse is the
hypothesis that the costs associated with fake news dissemina-
tion and fact-checking efforts act as an implicit "price" in the
information market and significantly influence the strategic
choices of news providers. This analytic approach advances
the argument regarding the emergence of a two-sided match-
ing market characterized by a market that either accepts fake
news as a form of "truth" or is stabilized by the explicit dis-
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semination of factual information. We propose a series of
steps and a computational process to unravel the equilibrium
between the demand for and supply of fake and factual news.
We begin by dichotomizing market participants and news
into fake (F) and truth (T). We then define demand and sup-
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Fig. 2: Fake News Market Equilibrium Price, True News
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ply functions for both types of news based on their respective
market "prices. Equilibrium prices and quantities are calcu-
lated, leading to an analysis of the market’s stable equilibrium
or fixed point, which represents the conditions under which
the market is stable.

Through this analytical journey, we aim to shed light
on the subtle mechanisms governing information markets,
especially in the context of fake news proliferation and fact-
checking. By understanding the equilibrium dynamics and
the conditions for market stability, this paper will provide a
more informed strategy for enhancing the truth and health of
the information ecosystem.

Here we delve into the complex dynamics of informa-
tion markets characterized by the coexistence of fake news
and fact-checked information, and we also discuss methods
for optimizing the dissemination and retention of reliable
information, utilizing methodologies such as single trans-
ferable voting (STV), droop quotas, and Meek’s solution.
By integrating these methods with the concept of marginal
contributions in two-sided matching markets and analyzing
strategic interactions through iterative dilemma games, we
propose a new strategy aimed at introducing robustness and
completeness arguments in the information ecosystem. Fur-
thermore, we explore the implications and problems of the
maximum compensation problem and the least cost route in
order to curb the spread of misinformation and contribute to
the development of a more resilient and informed commu-
nity. Through comprehensive analysis, this study provides
practical insights for effectively managing information flows
and seeks a balanced perspective for fact-checking and digital
citizenship while promoting the distribution of accurate and
reliable content.

This research note explores the complex dynamics of in-
formation diffusion in information markets, with a particular
focus on the challenges posed by fake news and the critical
role of fact-checking mechanisms. We will discuss strate-
gies to optimize the diffusion of factual information while
minimizing the diffusion of false information by using math-

ematical models such as Droop Quota and the Meek Solu-
tion. We will also introduce a new approach that combines
the analysis of marginal contributions in a two-part matching
marketplace based on fake news and fact-checking with an
iterative dilemma game to explore insights for maximizing
the flow of positive information. We also address the signif-
icance of identifying the "problem" and "cost" of maximum
compensation problems and least-cost detours to increase the
robustness of information networks against misleading con-
tent. By comprehensively examining these methodologies,
we propose effective strategies for information retention and
diffusion, contributing to the overall health and efficiency of
the information market. The results of this study not only shed
light on the theoretical underpinnings of information diffu-
sion, but also seek to provide an overarching methodology
for information flow in the age of filter bubbles.

2. Discussion of the approaches touched
on in this note

Computational Process of Meek Solution and Dynamic
Adjustment of the Number of Maintained Votes

The Meek solution is one of the methods of vote redistribution
in single transferable vote (STV). In this method, if the num-
ber of votes for a confirmed winner exceeds the Droupe base,
the excess votes are redistributed to the other candidates. The
dynamic adjustment of the maintenance vote count adjusts
the value of each vote to reflect the will of the voters while
minimizing waste. This method leads to fair and efficient
election results.

Comparison Theorem and Marginal Contribution Anal-
ysis

Comparison theorems and marginal contributions are con-
cepts used in economics and game theory. They can be ap-
plied to the analysis of information markets and filter bubbles
to understand how adding or removing information affects
the market and to evaluate the health and efficiency of the
market.

Comparison Theorems

In differential equations and optimization problems, we ana-
lyze the impact of changes in parameters on the solution. In
information markets, it is used to evaluate how changes in pa-
rameters such as the reliability or importance of information
affect the overall market.

Marginal Contribution

Indicates the degree to which a small change in an element (in
this case, information) has an impact on the overall outcome.



In information markets, it is used to evaluate how the addition
or deletion of new information affects market utility.

Solving for Single-Precinct Non-Transferable Voting
(FPTP)

In FPTP, the candidate who receives the most votes per dis-
trict is elected. This system is simple, easy to understand,
and does not require majority support, but may reflect only
the majority opinion. This application can lead to the forma-
tion of filter bubbles where certain information and opinions
become dominant in the market.

Relationship between the Dominant Modular Function
and the Metzler Function

Dominant modular functions and Metzler functions are math-
ematical techniques suitable for modeling the interaction be-
tween information ownership and the market. Using these
functions, one can analyze how a particular piece of informa-
tion affects the market and how its diffusion affects the overall
health and efficiency of the market.

Superior Modular Functions

Models the increase in utility when new information is added
to an information set. The more new information is added to
a small information set, the larger the increase in utility.

Metzler Function

Models the impact of information diffusion on the interaction
between market participants. The diffusion of information
changes the interactions with other information in the mar-
ket, affecting market utility. By combining these theoretical
concepts, we will gain a deeper understanding of information
diffusion and its effects in information markets and filter bub-
bles, and consider effective information diffusion strategies.

Two-Sided Matching Market: Dissemination of Fake
News and Fact-Checking Costs

When considering the issue of the dissemination of fake
news and the cost of fact-checking within the framework of
rough substitutability (weak Walras® law), it is crucial to ana-
lyze the equilibrium of supply and demand in the information
market. In this approach, the costs of disseminating fake
news and fact-checking serve as "prices" in the information
market, influencing the behavioral choices of news providers.
Within this discourse, it is postulated that a two-sided match-
ing market arises where stability is maintained either by fake
news being treated as a kind of truth or by the dissemination
of facts.

Proposing a discussion using mathematical equations and
computational processes for analyzing the equilibrium of sup-
ply and demand in the information market within the frame-

work of rough substitutability (weak Walras’ law), consider-
ing the costs associated with the dissemination of fake news
and fact-checking. In this approach, fake news and true news
(fact-checked information) in the market are assumed to have
different "prices," each influencing the behavioral choices of
market participants (news providers and consumers).

3. Discussion:Equations and
Computational Process

Definition of Market Participants and Information

(1) Define market participants (news providers i and con-
sumers j).

(2) Define fake news F and fact-checked true news 7.
Definition of Supply and Demand Functions

(1) Define supply and demand functions for fake news F'
and true news 7.
Supply functions: Sg(Prg), S7(Pr)
Demand functions: D (Pr), D7(Pr)

Here, Pr and Pr are the market prices for fake news and
true news, respectively.

Calculation of Equilibrium Price and Quantity

(1) Calculate the equilibrium prices Py, P}, and quantities
Q%> QO where supply and demand match.

Sk(Pp) = Dp(Pg), Sr(Py) = Dr(P7)
Stability and Fixed Point Analysis

(1) Analyze fixed points (stable equilibrium points) in the
market. This indicates under what conditions stable mar-
ket equilibrium, where fake news and true news coexist,
occurs.

In fixed point analysis, find the intersection points
of the market price response function and con-
sumer preference response function.

Identification of Stable Markets

(1) Identify conditions for markets where fake news is ac-
cepted as truth and where truth is clearly communicated.

This includes considerations of information relia-
bility, supply costs, consumer preferences, and ex-
ternal influences (such as policies or regulations).
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Example Equations

Supply and Demand Functions

Supply functions: Sg(Pfr) = apPr,St(Pr) = arPr

Demand functions: D (Pr) = bp — cpPr, Dy (Pr) =
br —crPr

Calculation of Equilibrium Price and Quantity
Py = br_ ps _ _br

ap+cp’" T — ar+cr

0p = Sr(Py), 07 = St (P})
Fixed Point Analysis

Fixed points are the points where supply and demand
functions are equal, indicating stable market equilib-
rium.

By employing this approach, it becomes possible to un-
derstand the impact of the dissemination of fake news and the
cost of fact-checking on market equilibrium and devise poli-
cies and strategies to enhance the integrity of the information
market.

Results to be supply and demand graphs for fake news and
true news markets. They illustrate different scenarios where

Fig. 5: Fake News Market Equilibrium Price, True News
Market Equilibrium Price

the supply and demand for both fake news and true news
intersect at varying equilibrium price and quantity points.

To consider these graphs from the perspective of mini-
mizing the cost pathway of risk in the spread of fake news,
as well as from the standpoint of a maximum compensation
problem, we need to interpret the supply and demand func-
tions and their intersections.

Minimizing the Cost Pathway of Risk in the
Spread of Fake News

We need to consider factors that could increase the cost of
producing or spreading fake news, which would shift the sup-
ply curve upwards. This would theoretically increase the
equilibrium price and reduce the quantity of fake news con-
sumed. Policies such as fact-checking regulations, fines for
spreading misinformation, or the requirement for news out-
lets to verify information before publication could increase
the cost of supply and thus reduce the prevalence of fake news.
The minimization problem could also involve strategies for
increasing the consumer’s perceived cost of consuming fake
news, potentially shifting the demand curve to the left, reduc-
ing quantity demanded.

Maximum Compensation Problem

This perspective typically involves ensuring that the social
welfare loss due to fake news is minimized by potentially
compensating for the harm caused. The goal could be to in-
crease the consumption of true news by providing subsidies
or incentives for producing fact-checked content, which could
shift the supply curve for true news to the right, decreasing
the equilibrium price and increasing quantity. Another as-
pect could involve education campaigns to increase the value
that consumers place on true news, thus shifting the demand
curve for true news to the right, which could also increase the
equilibrium quantity.

Analyzing the stability of these markets would involve
assessing the slopes of the supply and demand curves and
considering how sensitive they are to price changes (elastic-




ity). Stable equilibria would indicate that small changes in
price would not lead to large swings in quantity demanded or
supplied, while unstable equilibria would indicate a market
that is very sensitive to price changes.

Results to be about analyzing the market dynamics of fake
news and true news distribution using concepts from game
theory, specifically an iterated dilemma game and the role of
marginal contributions in a two-sided matching market.

Iterated Dilemma Game in Information Circu-
lation (using Droop Quota)

An iterated dilemma game, often exemplified by the Iterated
Prisoner’s Dilemma, involves repeated interactions among
participants where each player’s optimal strategy may vary
based on the history of their opponents’ actions. In the con-
text of information circulation, the Droop quota could be
a threshold mechanism determining how much information
needs to be distributed before a new piece of information
becomes common knowledge or is considered ’true’ by con-
sensus. The iterated game’s dynamics could model how news
providers (purveyors of fake or true news) interact over time
and how their strategies evolve based on previous outcomes
and the accumulated trust or distrust from consumers. The re-
peated interactions might encourage news providers to stick to
truthful reporting (cooperate) instead of spreading fake news
(defect), especially if the long-term payoff of maintaining
credibility exceeds the short-term gains from misinformation.

Impact of Maximum Reward and Minimum
Cost-Route in Information

The maximum reward in the context of news might relate
to the credibility and monetary gains from high viewer en-
gagement, while the minimum cost-route could pertain to the
ease of generating content without fact-checking. Providers
of fake news might follow a minimum cost-route, generating
content with little regard for truth, to maximize short-term re-
wards. True news providers might incur higher costs to ensure
accuracy, aiming for maximum long-term rewards through
reputation. Policies or market mechanisms that increase the
cost of spreading fake news (e.g., penalties, fact-checking re-
quirements) or that increase the rewards for true news (e.g.,
credibility scores, consumer trust) could shift the balance in
favor of accurate information.

Marginal Contribution in a Two-Sided Match-
ing Market

In a two-sided matching market, news consumers and news
providers are matched based on preferences, credibility, and
the type of news. The marginal contribution of a news
provider could be their ability to add value to the market
by providing either unique, high-quality content or by di-
versifying the information available. Providers with a high
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marginal contribution would be those who either consistently
offer true news, thus raising the overall market quality, or who
manage to debunk fake news, providing a valuable service to
consumers.

For a detailed analysis, we would need specific models
and payoff matrices to simulate these scenarios and analyze
the equilibrium outcomes. The analysis would involve: De-
veloping a model for the iterated dilemma game with defined
payoffs for cooperation (providing true news) and defection
(spreading fake news). Assessing how the Droop quota could
affect the strategies of the players within this iterated game.
Calculating the marginal contributions of different types of
news providers in a simulated two-sided matching market.

Results show supply and demand curves for the fake news
market and the true news market, each with different equilib-
rium points. Let’s delve into the theoretical considerations
regarding the iterated dilemma game, the impact of maximum
reward and minimum cost route, and the marginal contribu-
tions in a two-sided matching market, using the Droop Quota
interaction.

Iterated Dilemma Game and Droop Quota in
Information Circulation

In an iterated dilemma game applied to information circula-
tion, each round of the game could represent a cycle of news




production and dissemination. Players (news providers) de-
cide in each round whether to produce true or fake news. The
Droop Quota could serve as a measure of the critical mass of
consumer belief or acceptance needed for news to influence
public opinion significantly. This threshold might be lower
for fake news due to potentially lower production costs or
higher for true news due to the need for rigorous verification.
Over multiple rounds, news providers may develop strategies
based on the payoff of their actions in previous rounds, adapt-
ing to the consequences of spreading either fake or true news.
The equilibrium in this iterated game would depend on the
relative costs of producing news and the perceived value by
consumers.

Impact of Maximum Reward and Minimum
Cost Route in Information

The maximum reward for news providers comes from the
widespread dissemination and influence of their news, while
the minimum cost route refers to the path that maximizes
profit with the least effort or expense. Incentive structures
could be designed to alter the payoffs, making the dissemi-
nation of true news more rewarding and increasing the costs
associated with spreading fake news. This could involve fi-
nancial incentives, reputation systems, or legal repercussions.

Marginal Contribution in a Two-Sided Match-
ing Market

In a two-sided matching market for news, the marginal con-
tribution of a news provider is essentially the additional value
they bring to the market by offering true news or by increas-
ing the cost of spreading fake news. This concept could be
modeled by adjusting the supply and demand curves based
on the actions of news providers. For example, credible news
sources could shift the demand curve for true news to the
right, indicating an increased willingness of consumers to
obtain verified information. Similarly, if fake news incurs
a higher cost (through penalties or loss of credibility), this
would shift the supply curve for fake news to the left, reflect-
ing the decreased willingness of news providers to supply
fake news at any given price.

In the first graph, fake news has a low equilibrium price
and quantity, which suggests that even at a low cost, the quan-
tity demanded is low—possibly a market with high awareness
and low tolerance for misinformation. In the second graph,
true news shows a negative price and quantity at equilibrium,
which is not practical and indicates a model error or unre-
alistic market conditions. In the third graph, we see a more
typical market scenario for both fake and true news, with
positive prices and quantities, which might suggest a market
where both types of news are being consumed and produced
at equilibrium.

4. Discussion:Repetitive Dilemma Game
Perspective in the Case of Two-Sided
Matching Markets

Consider the perspective of the repetitive dilemma game in
the case where a two-sided matching market arises, where sta-
bility is maintained either by fake news being treated as a kind
of truth or by the clear communication of facts. We propose a
discussion from the perspective of a two-sided matching mar-
ket and repetitive dilemma game when considering markets
where fake news is treated as a certain truth and stability is
maintained by the clear communication of facts.

Definition of Market Participants and Types of
Information

(1) Define sets of news providers P = {p1, p2, ..., pm} and
consumers C = {cy, €2, ...,Cn}.

(2) Define fake news F and true news 7.

Definition of Preferences for News Providers and
Consumers

(1) Define preferences for news providers p; and consumers
c; based on the types of information they prefer (F or
7).

Preferences of news providers: U, (F), Uy, (T)

Preferences of consumers: U, (F), U,; (T)

Modeling of Two-Sided Matching Markets

(1) Model the matching between news providers and con-
sumers using bipartite graphs and set the weights of each
edge based on preferences.

Modeling of the Repetitive Dilemma Game

(1) Define the actions (provision or acceptance of F or T)
and corresponding payoffs for news providers and con-
sumers in each round.

Payoff functions: U, (F,T),U.,(F,T)

Analysis of Stable Matching and Equilibrium

(1) Use Gale-Shapley algorithm or other matching algo-
rithms to find stable matchings in two-sided matching
markets.

(2) In the repetitive dilemma game, find Nash equilibria
from the set of strategies each player can take in each
round.
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Analysis of Conditions for Maintaining Stability

(1) Analyze conditions for maintaining stability in matching
and Nash equilibrium.

Payoff Functions for News Providers and Consumers

Payoff for news provider p;:
Upi(F) =dp; — bpi : CF9UPi(T) =dp; — bPi -Cr
Payoff for consumer c;:

UCj(F) =dc; _ij 'DFyUCj(T) =dc; =be, - Dr

J

Here, Cr and Cr represent the cost of providing fake
news and true news, respectively, and Dy and Dt represent
the disadvantage to consumers when receiving each type of
news. dp,, bp,, ac;s bL.j are parameters.

Results provided for news provider payoffs and consumer
payoffs in the context of fake news and true news offer a visual
representation of the benefits or detriments that each group
receives from the production and consumption of these types
of news.

Minimum Cost Pathways for the Spread of Fake News

The payoff charts indicate that for news providers, the pro-
duction of true news generally yields higher payoffs than fake
news. This suggests that in a rational market, news providers
are incentivized to produce true news. However, in the real

News Provider Payoffs Consumer Payoffs

I
00

0.00

Payoff
Payoff

~0.05

-0.10

-0.15

Fake News True News Fake News True News.

Fig. 10: Consumer Payoffs / News Provider Payoffs

world, fake news can proliferate despite these incentives due
to various factors such as:

Low Production Costs

Fake news may be cheaper to produce than true news which
often requires extensive research and verification. If the cost
of producing fake news is significantly lower, it may offset
the lower payoffs.

Consumer Beliefs and Biases

Even if the payofts for consuming fake news are negative for
consumers, biases and pre-existing beliefs may lead them to
favor information that aligns with their worldview, regardless
of its veracity.

Maximum Compensation Problem

This problem involves ensuring that the social costs of fake
news are mitigated, and that consumers are '’compensated’
for the risks associated with misinformation. From the con-
sumer payoffs chart, we observe that consumers derive more
utility from true news compared to fake news. Strategies to
maximize compensation could include:

Educational Programs

Increasing awareness about the importance of fact-checking
and the potential harms of misinformation can increase the
’mental cost’ of accepting fake news, thus aligning consumer
behavior with the higher payoffs of true news.

The equilibrium of these markets will depend on both
the cost of production for providers and the perceived value
by consumers. If the market mechanisms can be adjusted to
increase the costs associated with producing and distributing
fake news (e.g., through regulation, fact-checking, or chang-
ing platform algorithms), the market may shift towards a new
equilibrium favoring true news.

Similarly, if consumers are ’compensated’ through better
information and tools to discern the truth, the demand for fake



news may decrease, leading to a market where true news has
a higher equilibrium quantity.

To address these issues comprehensively, policymakers
and platforms must consider both the supply-side dynam-
ics (news providers’ payofts) and the demand-side dynamics
(consumers’ payoffs) when designing interventions.

Results display bar charts of payoffs for news providers
and consumers in the context of fake news and true news.
These payoffs may represent the utility or profit derived from
producing or consuming each type of news. Here’s how
we can interpret these payoffs in the context of the iterated
dilemma game, impacts of maximum rewards and minimum
cost routes, and the role of marginal contributions in a two-
sided matching market, all under the interaction of the Droop
Quota.

Iterated Dilemma Game Using Droop Quota

The payoffs for both news providers and consumers indicate
their short-term gains or losses after each iteration of the
game. For news providers, higher payoffs for true news may
represent a market that values accuracy and penalizes mis-
information. The Droop Quota could be a mechanism that
adjusts the payoffs based on the accumulated credibility or the
proportion of the audience reached. If a provider reaches the
Droop Quota, it might mean their news is widely accepted,
thus increasing their payoffs in future iterations.

Impact of Maximum Reward and Minimum Cost-Route

For news providers, the maximum reward is represented by
the highest payoff. If the payoff for true news is higher,
this suggests that the market rewards integrity. The minimum
cost-route for fake news would have lower payoffs, discourag-
ing providers from opting for misinformation. For consumers,
the payoft structure suggests that the utility gained from con-
suming true news is significantly higher than from fake news,
aligning consumer incentives with market integrity.

Marginal Contribution in a Two-Sided Matching Market

In a two-sided matching market, the marginal contribution of
a news provider would be the additional payoft they can gen-
erate by joining the market. A provider with a high marginal
contribution would improve the overall quality of news in
the market, thus potentially increasing the consumer pay-
offs as well. The role of marginal contributions becomes
crucial when considering the matching of news consumers
with providers. A higher payoff for true news indicates that
consumers will seek out providers with a track record of re-
liability, while providers will strive to match with consumers
who value accuracy.

In some cases, news providers have a higher payoff for
producing true news than fake news, which would incentivize

the production of reliable content. Consumers consistently
have higher payoffs for consuming true news, suggesting that
there is an intrinsic value in consuming accurate informa-
tion. In some scenarios, the payoff for consuming fake news
is negative, implying a cost (perhaps reputational or from
misinformation) to the consumer.

The exact dynamics of the iterated game would depend
on how these payoffs evolve over time and how they are in-
fluenced by external factors like regulations, fact-checking,
and consumer awareness campaigns. The Droop Quota could
introduce a dynamic where credibility builds over time, pos-
sibly altering the payoffs and strategies of the players.

To model this iteratively, we could use these payoffs to
simulate multiple rounds of an iterated game and observe
how the strategies of news providers and consumers evolve.
We would need to incorporate the probability of reaching
the Droop Quota and the resulting long-term effects on the
players’ payoffs.

5. Discussion:Information Analysis of
Market Segmentation

In the analysis of market segmentation, we examine how the
concepts of "cheapness" or "luxury" are formed in a bipartite
matching market formed by fake news and true news through
the equilibrium of supply and demand. Below, we present the
equations and calculation process for this analysis.

Modeling of the Market and Participants
(1) Define the set of news providers P = {p1, p2,...,Pn}
and the set of consumers C = {c1,¢2,...,Cm}-

(2) Define the types of news as N = {F,T} (fake news F
and true news 7).

Definition of Supply and Demand Functions

(1) Define compensation functions Cr(p, c) for providers
p of true news T and Cr(p, ¢) for providers p of fake
news F.

Cr(p.c) = ap X PeX0r

Cr(p,c) =ap X Bc X OF
Here, @), is the utility coefficient for provider p, B,
is the utility coefficient for consumer ¢, and Q7 and

QO represent the quality of true news and fake news,
respectively.

Equilibrium Conditions for Segmented Markets

(1) Set equilibrium conditions for supply and demand in the
"cheap" and "luxury" markets.
"Cheap" Market: Sgp = Dp
"Luxury" Market: St = Dr



Calculation of Equilibrium Solutions

(1) Determine equilibrium prices Pr and Py in each market
by solving the supply and demand functions as equa-
tions.

SF(Pr) = Dp(PF)
St(Pr) = Dr(Pr)

Analysis of Stable Equilibrium Points

(1) Analyze the stable equilibrium points (stable matching)
in each market using bipartite matching algorithms and
examine their characteristics.

A stable point refers to a state where no provider
or consumer has an incentive to switch to another
matching.

Supply function in the "cheap" market: Spg(Pf)
2per Cr(p,c)
Supply function in the "luxury" market: S7(Pr)
2pep Cr(p.c)
Solving for equilibrium prices: Calculate Pr and Pr

equilibrium prices using the supply and demand func-
tions.

This approach allows for the analysis of how markets are
segmented and how each market achieves stability in a com-
petitive environment where fake news and true news compete.
It also provides foundational information for formulating poli-
cies and strategies to improve market integrity.

In the case where a two-sided matching market arises,
where stability is maintained either by fake news being treated
as a kind of truth or by the clear communication of facts, it is
assumed that discussions regarding the maximum compensa-
tion problem and the minimum cost path of bypass routes oc-
cur, leading to a certain market segmentation into "cheap" or
"luxury" markets. Let’s consider the approach of discussing
this from the perspective of a repetitive dilemma game in that
case.

When analyzing the competition between fake news and
true news in a bipartite matching market and the resulting
segmentation of the market, we can construct equations and
calculations in the following steps.

Definition of Game Participants

(1) Define the set of news providers as P =
{p1.p2.-- . pn}-

(2) Each provider has the choice to provide fake news F or
true news 7.

Definition of Payoff Functions

(1) Define payoff functions based on providers’ choices. As-
sume that the payoff for providing fake news is initially
high but leads to a loss of credibility in the long run.

Upi,F)=a-bxH
U(pi,T)=c

Here, a is the initial payoff for providing fake news, b
is the penalty for loss of credibility, H represents the
cumulative harm from providing fake news, and c is the
payoff for providing true news.

Setting up the Repetitive Game

(1) Set up the dynamics of the repetitive game based on
providers’ choices and their outcomes in each round.
Providers update their choices based on the actions of
other providers in the previous round.

Analysis of Stable Equilibrium Points

(1) Analyze stable equilibrium points in the repetitive game.
This refers to a state where no provider has an incentive
to switch choices based on others’ actions.

Analysis of Maximum Compensation Problem
and Minimum Cost Path of Bypass Routes

(1) Consider the maximum compensation problem to ana-
lyze the incentive for providers to provide true news.

max U(p;,T)

(2) Consider the minimum cost path problem of bypass
routes to analyze strategies for minimizing the spread
of fake news.

Payoff for providing fake news by provider p;:
U(pi,F)=5-2xH

Payoff for providing true news by provider p;:
U(pi,T)=3

Analysis of Market Segmentation

(1) Analyze the segmentation of the market into "cheap" and
"luxury” markets resulting from the provision of fake
news and true news. Market segmentation is formed by
consumer preferences, provider strategies, and external
incentives.

This analysis helps understand the dynamics of the repeti-
tive dilemma game in a bipartite matching market where fake
news and true news compete and provides foundational infor-
mation for formulating policies and strategies to improve the
integrity of the information market.



Infrom Votes
= = N N w w 2
5 & S ] & & 5]
3 3 8 3 5] 3 5

]
3

o

500

400

Infrom Votes
w
3
s

~
153
3

100

Infrom Votes
= = N N w w 5
5 & S I 8 & 15}
8 3 8 3 3 3 5

@
3

o

FPTP Voting System Simulation
Winner: Candidate 1 with 399 votes

o @ Winner
Candidate 1 Candidate 2 Candidate 3 Candidate 4 Candidate 5
Fig. 11: FPTP Voting System Simulation
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Fig. 12: FPTP Voting System Simulation
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Fig. 13: FPTP Voting System Simulation

Candidate 6

Results depict the results of simulations for a First-Past-
The-Post (FPTP) voting system. In such a system, the can-
didate who receives the most votes is declared the winner,
regardless of whether they achieve an absolute majority.

Minimum Cost Pathway for the Spread of Fake News

The FPTP voting system can serve as a metaphor for how
information, including fake news, spreads in a population.

Simplicity and Speed

ust as FPTP favors the candidate with the most votes without
complex calculations, fake news often spreads due to its sim-
plicity and emotional appeal. It does not require the rigorous
verification that true news does, making its "cost" of spread
lower.

Winner-Takes-All Effect

FPTP does not proportionally represent minority opinions,
which can be paralleled with how sensational or extreme fake
news can overshadow more nuanced, accurate reporting.

Strategic Behavior

Just as voters might vote strategically to prevent a less pre-
ferred candidate from winning in an FPTP system, consumers
of news might also selectively share or endorse information
that aligns with their biases, regardless of its truthfulness.

Maximum Compensation Problem

This problem looks at how to balance out the negative effects
of an event or policy. In the context of fake news:

Corrective Actions

Just as an FPTP system might be balanced with runoff elec-
tions or proportional representation to ensure broader repre-
sentation, the information ecosystem might require corrective
actions like fact-checking or educational campaigns to com-
pensate for the spread of fake news.

Support for Quality Journalism

To ensure that high-quality, accurate news has a fair chance
of reaching the public, support mechanisms for investigative
journalism and public broadcasting might be implemented,
similar to providing support to under-represented parties or
candidates in a political system.



Analysis of FPTP Voting System Simulation Results
Concentration of Votes

The simulation shows that votes can be highly concentrated
on a single candidate, which could reflect how certain pieces
of information can dominate public discourse.

Close Contests

The second image shows a very close contest with multiple
candidates receiving a significant number of votes, which
could mirror a more competitive information space where
various narratives are fighting for dominance.

Clear Winner

The third image indicates a clear winner with a significant
margin, which might represent a scenario where a particular
news item has clearly resonated with the public more than
others.

In the metaphorical sense, the spread of fake news might
be mitigated in a system where information is more critically
examined, much like how a runoff or a second round of voting
can ensure that the winning candidate has broader support. To
address the maximum compensation problem in the context
of fake news, measures could be taken to ensure that the public
is better informed and that quality journalism is supported,
providing a counterbalance to misinformation.

Results provided are results of a First-Past-The-Post
(FPTP) voting system simulation. In these simulations, the
candidate with the highest number of votes wins the elec-
tion. This type of voting system is often critiqued for its
potential to not accurately reflect the preferences of the elec-
torate, especially in cases where multiple candidates split the
vote, allowing a candidate to win with less than an absolute
majority.

Repeated Dilemma Game in Information Circulation Us-
ing Droop Quota

In an iterated dilemma game scenario for information dis-
tribution, the Droop Quota could represent the threshold of
shared beliefs or consensus needed for information to be con-
sidered credible or to dominate the public discourse. The
FPTP simulations could parallel scenarios where certain in-
formation or narratives gain prominence not necessarily be-
cause they are the most trusted or credible (absolute ma-
jority), but because they have managed to secure a relative
plurality in a divided landscape. The impact of maximum
rewards (prominence or viral spread of information) and min-
imum cost-routes (ease of sharing information without fact-
checking) could be analyzed in terms of how information
providers (analogous to candidates) strategize to achieve vis-
ibility and influence.

Role of Marginal Contributions in a Two-Sided Matching
Market

In a two-sided matching market, news consumers and news
providers are matched based on preferences and types of news.
The marginal contributions of news providers (analogous to
candidates) would be their ability to offer credible, high-
quality content that aligns with consumer preferences. The
FPTP simulations can illustrate the dynamic nature of such a
market, where the *winning’ news provider (or narrative) is
the one that captures the attention of the largest segment of
the consumer base, even if it’s not the absolute majority. This
can be problematic in a real-world scenario where sensational
or divisive content (akin to a polarizing candidate) can "win’
by capturing a plurality of consumer attention, despite not
being the most credible or beneficial to public discourse.

Considerations for Policy and Strategy

The simulation results can inform strategies for ensuring that
high-quality, fact-based information is more widely dissem-
inated and consumed. For example, implementing systems
that reward news consumers for engaging with fact-checked
content could be analogous to reforming voting systems to
better capture the electorate’s preferences. In terms of policy,
these results could underscore the importance of regulations
that promote diversity and plurality in news sources, much
like electoral reforms that seek to ensure broader representa-
tion in government.

By drawing parallels between the FPTP simulation re-
sults and the dynamics of information distribution, we can
analyze the current media landscape and consider how strate-
gies and policies might be developed to promote a more in-
formed and critically thinking public. These strategies could
include encouraging media literacy, supporting fact-checking
organizations, and implementing algorithms on social media
platforms that favor credible content.

6. Discussion:Solution of the
First-Past-The-Post System

In the First-Past-The-Post (FPTP) voting system, the candi-
date who receives the most votes in each electoral district
wins. In this method, even when there are multiple candi-
dates, voters cast their ballots for only one candidate. This
system does not involve preferential voting or the transfer of
votes.

Solution of the First-Past-The-Post
System

Vote Counting

(1) Each voter casts one vote for each candidate.

(2) The votes received by each candidate are tallied.



Determination of Winners

The candidate who receives the most votes wins the
election in their electoral district.

In this system, no majority is required, so the candidate
with the plurality of votes wins.

Mathematical Representation

Let V; represent the number of votes for each candidate
i. Here, i is the index representing the candidate.

The winner W is the candidate who satisfies the follow-
ing condition:
W = argmax V;
v

Features and Limitations of FPTP

Simplicity: Voting and counting are straightforward,
and the results are easily understandable.

No Majority Required: The candidate with the most
votes wins, so it’s possible to win without a majority of
support.

Winner Takes All: Candidates who win by a small mar-
gin take all, potentially leading to limited representation
of minority views.

Reinforcement of Two-Party System: Small parties or
independent candidates find it difficult to win, reinforc-
ing a two-party system tendency.

While the mathematical analysis of the FPTP system is
relatively simple, its political and social impacts are complex,
and the choice of system varies depending on the culture,
history, and political environment of each country or region.

7. Perspect Research:Calculation
process of the Meek method and
dynamic adjustment of surplus vote

The Meek method is one of the methods for redistributing
votes in Single Transferable Vote (STV) systems. In this
method, if the votes for a candidate who is already elected
exceed the Droop quota, the surplus votes are redistributed
to other candidates. By dynamically adjusting the surplus
votes, the value of each vote is adjusted to minimize waste
while reflecting the will of the voters. This leads to fair and
efficient election results.

Comparative theorem and analysis of marginal con-
tribution

The comparative theorem and marginal contribution are
concepts used in economics and game theory. By applying
them to the analysis of information markets and filter bubbles,

we can understand the impact of adding or removing infor-
mation on the market and evaluate the health and efficiency
of the market.

Comparative theorem: It analyzes the impact of pa-
rameter changes on solutions in differential equations or op-
timization problems. In information markets, it is used to
evaluate how changes in parameters such as the reliability or
importance of information affect the market as a whole.

Marginal contribution: Itindicates the extent to which a
small change in an element (in this case, information) affects
the overall outcome. In information markets, it is used to
evaluate how adding or removing new information affects the
utility of the market.

Solution of First-Past-The-Post (FPTP) voting

In FPTP, the candidate with the most votes in each elec-
toral district wins. This system is simple and easy to under-
stand, and it does not require majority support, but it may
only reflect the opinion of the majority. This can lead to
the formation of filter bubbles where specific information or
opinions become dominant in the market.

Relationship between modular functions and Metzler
functions

Modular functions and Metzler functions are mathemati-
cal tools suitable for modeling the holding rate of information
and market interactions. By using these functions, we can an-
alyze how specific information affects the market and how its
diffusion affects the overall health and efficiency of the mar-
ket.

Modular functions: They model the increase in utility
when new information is added to an information set. The
smaller the information set, the greater the increase in utility
when new information is added.

Metzler functions: They model the impact of informa-
tion diffusion on the interaction between market participants.
As information spreads, the interaction with other informa-
tion in the market changes, affecting the utility of the market.

By combining these theoretical concepts, we can gain a
deeper understanding of information diffusion and its impact
in information markets and filter bubbles, and devise effective
information diffusion strategies.

Results show the results of an information simulation us-
ing the Droop Quota in a proportional representation context,
where the quota is used to determine the number of votes
required to secure a seat. The Droop Quota is a method used
in some voting systems to define the number of votes that
ensures a candidate’s election.

Minimum Cost Pathway for the Spread of Fake News

In this analogy, each "candidate" represents a different nar-
rative or type of information in a marketplace of ideas. The
Droop Quota here would represent the threshold of exposure
or acceptance that a piece of information must achieve to
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Fig. 15: Information Simulation with Droop Quota

be considered influential or to secure a "seat" in the public
discourse.

Low Droop Quota (Image with Quota 34.0)

A low Droop Quota could symbolize a situation where it’s
relatively easy for information to become influential. This
can be compared to an environment where spreading fake
news is easy because the barriers to entry (fact-checking,
platform policies) are low. The cost to spread fake news
is minimized when critical thinking and skepticism are not
rigorously applied by the public.

High Droop Quota (Image with Quota 91.0)

A high quota suggests a more discerning environment where
it’s harder for narratives to gain traction. This could represent
a marketplace where the spread of fake news is more chal-
lenging due to effective checks, such as robust fact-checking
processes, educated populace, or stringent platform regula-
tions.

Maximum Compensation Problem

The maximum compensation problem in this context would
involve finding ways to mitigate the damage caused by fake
news by ensuring that credible information has a prominent
place in public discourse.

Low Droop Quota Scenario

Here, strategies might include enhancing media literacy, so
the public is better equipped to meet the quota of critical
analysis before accepting information. It also might involve
providing incentives for quality journalism.

High Droop Quota Scenario

In this case, it is important to ensure that the higher threshold
does not suppress important but less sensational news. The
compensation could involve supporting a diversity of media
outlets and ensuring that smaller, perhaps less mainstream
narratives have the opportunity to reach the public.

In both scenarios, the aim would be to optimize the in-
formation ecosystem so that the public discourse represents
a wide array of accurate information and that the spread of
misinformation is contained, if not entirely prevented. The
proportional representation model with the Droop Quota al-
lows for a diversity of information that can help prevent any
single narrative (or misinformation campaign) from domi-
nating unless it genuinely resonates with a broad base of the
electorate (or audience).

Fig.16-19, Results shows the dynamics of information
retention rate over time, with different values of a decay pa-
rameter y. These could represent models of how information
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is retained or forgotten in a social system, with y possibly
representing the rate at which information is lost or becomes
obsolete.

In the context of the spread of fake news, Impact of Max-
imum Reward and Minimum Cost-Route The maximum re-
ward could be linked to the peak retention rates of informa-
tion. If the goal is to maximize the retention of accurate
information (and minimize the retention of fake news), then
strategies need to be developed that amplify the staying power
of true news while speeding up the decay of fake news. The
minimum cost-route pertains to the ease of spreading in-
formation. Fake news often spreads rapidly and with little
effort (low cost), but these graphs suggest that its retention
rate could be manipulated. Interventions could be designed
to increase the decay parameter y for fake news, effectively
reducing its half-life within the public discourse.

Repeated Dilemma Game in Information Circulation Us-
ing Droop Quota

The iterated dilemma game could simulate repeated interac-
tions where individuals choose to share true or fake news.
The Droop Quota could be a threshold beyond which infor-
mation becomes ‘’common knowledge’ and is retained in the
long term. In this model, increasing y for fake news would
be akin to a strategy that reduces its credibility over time, en-
couraging individuals to choose to share true news to achieve
the Droop Quota and secure a long-term impact.

Marginal Contribution in a Two-Sided Matching Market

In a two-sided matching market for information, the marginal
contribution could be the added value a piece of information
has in terms of its longevity and impact. High-retention-rate
information (low ) would be more desirable. This concept
could be used to prioritize the dissemination of information



with lower y values (longer retention rates), which could the-
oretically represent more verified, fact-checked, and reliable
content.

The models shown in the graphs could be used to study
the effects of different interventions on the retention of in-
formation. For example, a campaign that effectively debunks
fake news could increase y for that content, reducing its long-
term impact, as suggested by the steeper curves in the graphs.
Conversely, reinforcing educational content could decrease y,
leading to a more sustained presence in the collective mem-
ory, as shown by the flatter curves.

Results shows related to an analytical or simulation model
concerning information dynamics. Specifically, they could
be illustrating how different rates of information decay or
retention affect the overall landscape of information over time.

Submodular Function Distribution

This might represent the incremental utility or perceived value
of information as it accumulates. In the case of fake news,
as more information (or misinformation) accumulates, the
additional value of each new piece might decrease, indicating
that the impact of each subsequent fake news story is less
if there’s already a significant amount of misinformation in
circulation.

Metzler Function Distribution

This could represent the interaction effect of multiple pieces
of information. For fake news, this might demonstrate how
the interaction between different stories can compound and
create a narrative that has a greater impact than individual
stories alone.

Information Retention Rate Dynamics

These graphs likely show how information is retained over
time, with different decay rates (). In the context of fake
news, a high retention rate could be detrimental if it indicates
that misinformation stays in the collective memory for longer
periods, potentially influencing opinions and decisions based
on falsehoods.

Minimum Cost Pathway for the Spread of Fake News

Strategies could involve increasing the cost of spreading fake
news, perhaps by making the production of fake news more
resource-intensive, or by reducing its retention rate through
education, critical thinking promotion, and fact-checking.
The goal would be to make the dissemination of misinfor-
mation less appealing and less sustainable.
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Maximum Compensation Problem

This could involve finding ways to compensate for the damage
caused by fake news. It might include promoting information
literacy, supporting authoritative news sources, and creating
robust fact-checking mechanisms that can quickly and effi-
ciently counteract the spread of fake news.

The models could be used to develop strategies for re-
ducing the impact of fake news by altering the parameters
of information distribution and retention. For example, by
understanding the Metzler function distribution, one could
devise interventions that disrupt the reinforcing interactions
between fake news stories, perhaps by introducing counter-
narratives or debunking key pieces of misinformation that
support the broader false narrative.

Similarly, by manipulating the variables in the informa-
tion retention rate dynamics (such as the decay rate ), it might
be possible to model the effects of different interventions on
how long fake news remains influential. This could help in
designing more effective educational and policy interventions
to combat the spread of fake news.

Results depict two types of function distributions: Sub-
modular Function Distribution and Metzler Function Distri-
bution, each charted against the number of information pieces.

Submodular Function Distribution typically represents
scenarios where the addition of each new unit of informa-
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tion provides diminishing returns in utility. This could relate
to the concept of information saturation where, beyond a cer-
tain point, the acquisition of additional information yields
progressively less benefit.

Metzler Function Distribution, on the other hand, shows
an increasing interaction effect with the number of informa-
tion pieces. This could represent a cumulative effect where
each additional piece of information can have a greater impact
due to its interactions with the existing information set.

Minimum Cost Pathway for the Spread of Fake News

From the perspective of fake news propagation, a submodular
utility function could represent a situation where the impact
of fake news diminishes as more of it floods the information
space. People might become desensitized or skeptical as they
encounter more fake stories, reducing the utility’ or impact
of subsequent misinformation.

On the other hand, the Metzler function’s increasing in-
teraction effect could represent the amplification of fake news
through its interaction with other pieces of information. For
example, multiple fake stories might create an echo chamber
that reinforces the false narrative, leading to a situation where
the combined effect is greater than the sum of its parts.

Maximum Compensation Problem

Addressing the maximum compensation problem in this con-
text would involve counterbalancing the negative effects of
misinformation. For the submodular function, this might in-
volve ensuring that the influx of new, accurate information
has a high initial utility to counteract the desensitizing effect
of fake news. In terms of the Metzler function, this would
mean breaking the reinforcing cycle of misinformation by in-
troducing diverse and credible information sources that can
disrupt the echo chamber.

The challenge in both scenarios is to design interventions
that effectively reduce the utility of fake news and increase
the interaction effect of truthful information, thereby restoring
balance to the information ecosystem.

Results depict two types of functions—Submodular and
Metzler—both of which show how the accumulation of infor-
mation pieces affects the utility increase or interaction effect.
In the realm of information theory and economics, these func-
tions can be used to model various phenomena, such as the
spread of information, the diminishing value of additional
news, or the synergistic effects of combining different pieces
of information.

In the context of fake news and information dissemination
Submodular Function Distribution

This function suggests that each additional piece of informa-
tion yields a diminishing increase in utility. Applied to the
spread of fake news, this could imply that as more fake news
is spread, its ability to influence or deceive may decrease as
people become oversaturated with information or more skep-
tical of what they encounter. From a strategic standpoint,
interventions to combat fake news could focus on accelerat-
ing the rate at which additional fake news yields diminishing
returns. This could involve promoting media literacy, so peo-
ple quickly recognize and discount fake news, reducing its
utility.

Metzler Function Distribution

Contrary to the submodular function, the Metzler function
indicates that each additional piece of information has an in-
creasing interaction effect. In the context of fake news, this
could mean that different pieces of misinformation might in-
teract in a way that disproportionately amplifies their impact,
potentially leading to greater public deception. To address
this, strategies could involve breaking down the interaction
between pieces of misinformation. This could be done by
introducing counter-narratives or factual information that dis-
rupts the compounding effect of fake news stories.

Concerning Repeated Dilemma Games and Two-Sided
Matching Markets

Repeated Dilemma Games

In this setting, individuals repeatedly choose whether to share
true or fake news. The submodular function could represent
scenarios where individuals are less likely to share fake news
as they recognize its diminishing utility. The Metzler func-
tion could represent the heightened risk of misinformation
campaigns that strategically release pieces of fake news that
build upon each other. Strategies might involve creating in-
centives for sharing true information and disincentives for
sharing misinformation, perhaps by affecting the perceived
utility through social feedback mechanisms.
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Two-Sided Matching Markets

Here, we consider the matching of consumers with informa-
tion providers. The submodular function would suggest that
consumers derive less satisfaction from each additional piece
of misinformation they encounter, possibly leading them to
seek out more reliable sources. Conversely, the Metzler func-
tion would imply that misinformation can become increas-
ingly problematic as it combines and interacts with other
pieces of information. Strategies in this market would in-
volve ensuring that reliable information has higher visibility
and is more readily matched with consumers, perhaps through
algorithmic adjustments on social media platforms or search
engines.

In both cases, policies that promote critical engagement
with information (like fact-checking) and provide clear in-
dicators of source reliability could help mitigate the spread
and impact of fake news. The goal would be to decrease the
utility of misinformation (submodular function) and disrupt
its compounding effects (Metzler function), thus fostering a
well-informed public.

Fig. 26: Market Health Change by Comparative Theorem /
Marginal Contribution to Market Health

8. Conclusion:Comparison Theorem
and Consideration of Marginal
Contribution Perspectives

Comparative Theorem Analysis

Fig.23-26, Results show some sort of analysis on market
health and the effects of information reliability in the context
of fake news dissemination.

The *Market Health Change by Comparative Theorem’
graphs compare the market health before and after a parameter
change. The solid line represents the market health after a
change in parameters, while the dashed line represents the
initial market health. In scenarios related to the spread of
fake news, the parameter change might represent a policy
intervention or the introduction of fact-checking mechanisms
that affect the spread of information. The graphs show that
after the parameter change, the market health fluctuates across
the spectrum of information reliability. This suggests that the
market’s response to fake news is complex and depends on
how reliable the information is perceived to be. In all the
graphs, the after-parameter-change curve is generally above
the initial curve, indicating an improvement in market health
across most levels of information reliability. This could be
interpreted as the market being healthier when measures are
taken to mitigate the effects of fake news. There is noticeable
volatility in market health as information reliability increases,
which might suggest that in a market with a mix of reliable



and unreliable information, the impact of fake news can be
significant and unpredictable.

Marginal Contributions of New Information

The ’Marginal Contributions of New Information’ graphs
seem to indicate how much each increment in information re-
liability contributes to market health. The sharp fluctuations
suggest that the contribution of new information to market
health is highly variable. Some levels of information relia-
bility contribute significantly to market health, while others
contribute much less. This could imply that not all truthful
information has the same impact on mitigating the risk of
fake news. Some information may be critical to counteract
misinformation, while other information may not be as ef-
fective. The absence of a clear upward trend as information
reliability increases suggests that simply increasing the relia-
bility of information does not linearly improve market health.
The context, relevance, and presentation of the information
may also be important factors.

General Observations

The relationship between information reliability and market
health is non-linear and complex, indicating that factors be-
yond the reliability of information play a role in the market’s
health, especially in the context of fake news. Parameter
changes seem to have a generally positive effect on market
health, which suggests that interventions aimed at improving
the reliability of information can be beneficial. The marginal
contributions graphs show that not all information is equal
in terms of impact on market health. Therefore, strategies
to combat fake news may need to be nuanced and targeted,
focusing on the quality of information and its context, rather
than just the quantity.

In summary, these graphs highlight the challenges of as-
sessing and mitigating the risk of fake news spread in terms
of market health. They suggest that while improving infor-
mation reliability can have positive effects, the relationship
is complex and influenced by a variety of factors. Effective
strategies may require a combination of increasing informa-
tion reliability and improving the public’s ability to discern
and value this reliability.

Results show suggest a complex analysis of information
dissemination in a market setting, likely utilizing game theory
concepts and models. The Droop quota and Meek’s method
mentioned in the context refers to voting systems and methods
for allocating seats in proportional representation systems.
While these are not directly applicable to market information
and iterative dilemma games, they do provide a framework
for understanding the allocation of resources and decision-
making in complex systems.

Iterated Dilemma Game in Information Circulation

In an iterated dilemma game, such as the repeated Prisoner’s
Dilemma, players repeatedly engage in a game where their
choices have future implications. Applied to information
dissemination, this could represent the repeated choice to
share or withhold information, with the ’payoff” being the
impact on market health. The graphs titled "Market Health
Change by Comparative Theorem" could be illustrating the
changing payoff structure as a result of repeated interactions.
Here, the parameter change might represent a shift in the
strategy, such as a move from a default *share’ (disseminate
information) to a 'withhold’ (restrict information) strategy,
influenced by the perceived reliability of information. The
’Marginal Contributions of New Information” graphs would
then represent the incremental impact (or marginal utility)
of each additional piece of information shared in the market,
highlighting the diminishing or variable returns of additional
information.

Maximum Rewards and Minimum Costs in Meek’s
Method

Meek’s method, in the context of elections, iteratively allo-
cates seats to candidates until all seats are filled, adjusting the
value of votes as seats are allocated. In a market informa-
tion context, this could be analogous to adjusting the ’value’
or 'weight’ of information as it circulates and affects market
health. Maximum rewards would correspond to the optimal
dissemination strategy that maximizes market health. Min-
imum costs would correspond to the strategy that achieves
acceptable market health with the least amount of informa-
tion dissemination (perhaps to prevent information overload
or misinformation). The ’After Parameter Change’ lines could
be showing the market health after the optimization strategy
(akin to Meek’s method) has been applied, aiming for maxi-
mum reward with minimum cost.

Role of Marginal Contributions in Two-Sided Matching
Markets

In a two-sided matching market, such as a job market where
firms and workers match, the marginal contribution of an
agent is the added benefit that agent brings to a match. The
’Marginal Contributions of New Information’ graphs could
reflect the value of information in matching buyers with sell-
ers in a market. High variability in the graph suggests that the
value of information is context-dependent, and not all infor-
mation is equally valuable. In the context of fake news, the
graphs might illustrate the importance of *'matching’ reliable
information with market agents who value it, as opposed to
the ’noise’ created by unreliable information.



General Observations and Implications

Information Reliability, In all graphs, information reliability
is a critical axis, suggesting that the effectiveness of any strat-
egy (whether in dissemination or withholding of information)
is heavily dependent on the reliability of information. Volatil-
ity in Market Health, The large fluctuations in market health in
response to information suggest that markets are sensitive to
the quality of information and that strategic dissemination can
have both positive and negative effects. Strategic Dissemina-
tion, The concept of maximizing rewards while minimizing
costs in the circulation of information implies that strategic
dissemination (timing, targeting, and messaging)
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