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The structure of an economic system may influence the level of wealth equality among the entities the economy encompasses.
In this work, we compare the robustness of centralized and decentralized financial systems by simulating how the progression of
individual wealth differs between these economies. In this context, we define robustness as how well the financial system can
produce wealth equality (convergence of wealth) across various regulatory environments. We analyze how the net worths for
low income, medium income, and high income entities change over time. We evaluate the prevalence of wealth democratization
in both economies under various governmental regulations (low, medium, and high), as a highly robust system would be able to
withstand extreme as well as moderate regulatory conditions, resulting in generally similar net worths across the board.

The overall simulation is developed under a Markov Decision Process framework, where actions and interactions are ultimately
random, but are weighted by socioeconomic attributes of the system’s entities. In a decentralized economy, financial interactions
and operational decisions are controlled by individuals, rather than by a central middleman. In order to simulate this discrep-
ancy, we vary the role of central firms, adjust transaction fees and interest rates, and modify the frequency and ease of certain
interactions, depending on the roles and incentives of the individuals and central firms.

We find that although the decentralized financial structure provides more frequent, systematic opportunities for lower income
individuals to raise their respective net worths, the ultimate outcome of individual net worth — based on wealth shifts over time —

is nearly identical for both the centralized and decentralized environments.

Introduction

The goal of this work is to simulate the essence of central-
ized and decentralized economic systems and evaluate their
dynamics in response to various regulatory conditions.

An economy is a system in which people exchange objects
of value — in this case, money — through various forms of trans-
actions, such as investing, betting, and loaning. Typically,
an economy is seen as a specific form of dynamical system,
which demonstrates the behavior of a set of agents over time.,
In this work, we represent dynamical economic systems us-
ing a Markov Decision Process (MDP) framework to analyze
the flow of behavior of rational economic agents in terms of
action-state sequences.

Furthermore, we view wealth inequality as a negative phe-
nomenon, as it implies harm to the prospect of societal equal-
ity due to its inherent lack of utilitarianism; utilitarianism is
a characteristic present in “heavily redistributive” systems-.
Current economic systems have discrimination embedded in
them®. We consider a good economic system to be one that
results in wealth equality; it should function fairly and equi-
tably, rather than be structurally inhibitive of certain groups
of people. A reasonable approach to an egalitarian economic
system is to present everyone with equal opportunities, which

is referred to as “leveling the playing field”>.

We broadly classify two types of economic systems: cen-
tralized and decentralized. A centralized system is character-
ized by central banks through which lending is conducted®.
A decentralized system is characterized by peer to peer (P2P)
lending, with firms serving the role of maintaining, but not
intervening, in this network”. Today, the standard system
we associate with decentralized economic structure is called
a blockchain®. However, our current economy is centralized.

Both types of systems may be subject to regulations, which
we categorize into low regulation (mirroring a laissez-faire,
purely capitalistic economy in which there is no government
intervention whatsoever in the form of taxes, antitrust laws,
or subsidies), medium regulation (depicting most modern-day
systems, which have reasonable taxes, antitrust laws, and gov-
ernment aid to low income individuals and firms), and high
regulation (portraying socialist economies with extremely
high tax rates, restrictive antitrust and anti-monopolization
practices, and a large amount of subsidization).

Today, Web3 technologies such as blockchain are classified
as emerging technology, and are being quickly adopted and
spread to different parts of our economy, so much so that a de-
centralized financial system (DeFi) has been created?. As this
new, potentially revolutionary, type of economic system is be-
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Fig. 1 Plot generated by Matplotlib that shows change in net worth of individual agents (split in 3 lines based on initial subtype) as time
progresses, in variations of centralized v. decentralized environment with low v. medium v. high regulatory conditions

ing rapidly developed, it is necessary to evaluate the potential
benefits and harms of fully incorporating this technology into
our current economy. In this study, we focus particularly on
the potential of leveraging decentralized, blockchain technol-
ogy as a means to solve the pending economic issue of wealth
inequality. The objective of this study is to compare central-
ized and decentralized economic environments, particularly in
their ability to systematically drive a model of wealth equality.

We aim to investigate the presence of a predefined set of
desirable properties in the context of wealth redistribution
among the agents in the system. Each pairing of environment
(centralized or decentralized) and condition (low, medium, or
high regulation) is evaluated in its ability to maintain wealth
equality throughout different regulatory settings, which we se-
lect as the core measure of robustness in our study. We then
extrapolate insights from these simplified settings to contem-
porary markets, critically reviewing the economic structures
that provide the most monetary benefit to the people in the
system in expectation.

The utilization of simulation to validate economic policy
is common in both modern and historical societies. For ex-
ample, testing government tax policy was approached simu-
latively in 1960Y. We apply a similar approach, by simulat-
ing the potential of blockchain technology compared to the
standard centralized economic system. The simulation is con-
structed as an MDP, using an agent-based approach, which

allows for an effective analysis of optimal policies'. Outside
influences, such as the behaviors of other agents, can affect
the path taken by the agent in question; in our simulation, the
interactions happen directly between agents, firms, and regu-
lators, so the nature of the interaction is impacted primarily by
the net worths of each agent involved.

Specific to capital flow, there are several factors involved in
financial interactions. For example, in the context of firm pol-
icy, loan validity is often checked based on creditworthiness,
which is calculated using consumers’ financial data'®. We im-
plement a simplified version of this firm policy in our simula-
tion. By calculating an upper and lower bound to the loan that
a consumer can request (which is based on the consumer’s net
worth), the firms in our simulation base their policy on lending
capital and individual net worth functions. For financial inter-
actions occurring directly between individual agents, bets only
occur between individuals with similar net worths, to mirror a
realistic betting situation that is based on both agents’ mone-
tary incentives.

Furthermore, we adopt market selection (eliminating rela-
tively inefficient firms) and entry of new firms in the context
of competition-enhancing firm policies; firms can either com-
bine in the process of a merger, or one firm can split into two
firms in the process of a spinoff=.

Furthermore, we classify the regulating agent as the govern-
ment (which we define to be a simplified version of governing
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Fig. 2 Plot generated by Matplotlib that shows change in net worth of firm agents as time progresses, in variations of centralized v.
decentralized environment with low v. medium v. high regulatory conditions

bodies like the Federal Reserve and U.S. government), who
implements oversight and control through taxation on individ-
uals and firms, implementation of antitrust laws, distribution
of economic subsidies to low income individuals and firms,
and placement of limits on maximum interest rates and trans-
action fees (the extent of all these regulations varies based on
the regulatory environment). In the decentralized world, reg-
ulation is directed towards middlemen in the transactions,
which we partially implement; the government regulates both
the blockchain network on which the transactions are taking
place, as well as the lending agent carrying out the transac-
tions. These regulations are implemented at varying extents to
best mirror a broader spectrum of economies. The regulations
represent an important facet of capital flow, as they impact the
activities of central firms (through antitrust laws and taxation)
and individuals (through taxation and subsidies), which could
cause ripple effects in other transactions.

We posit that the centralized simulation will yield a small
number of agents that hold the highest net worth compared to
the rest, while the majority of the individual agents will have
net worths less than the mean. We assume higher income in-
dividuals possess a higher risk appetite, meaning they invest
more money into the bet. They also would likely qualify for
greater loans, which would temporarily increase their income,
eventually cycling back into betting. Furthermore, for the de-
centralized portion of the simulation, we posit that each agent

will have a net worth closer to the mean (rather than there be-
ing a few extremely wealthy individuals). The role of firms in
the decentralized environment may, at one point, become ef-
fectively obsolete, implying that firms will lose money to tax-
ation without gaining substantial new income through loans
(as loaning will occur only between agents). Individual agents
could keep the capital flow between themselves and the gov-
ernment. Furthermore, since the fees and rates are decided by
the individuals partaking in the system, we presume they are
likely to be lower.

Results

Each of the three plots combines data from fifty iterations of
the simulation, each covering 800 timesteps.

Figure 1 shows agent net worth over time, with six subplots:
three of the centralized system and three of the decentralized
system, each having a low regulation, middle regulation, and
high regulation setup. Each of the six subplots visualizes data
pertaining to three subtypes of agents (low net worth, medium
net worth, and high net worth individuals) based on their ini-
tial wealth. In the centralized, low-regulation subplot, the
high net worth individuals grow their net worth at an exponen-
tial rate (the subtype’s collective net worth increases by factor
of 5, with an initial starting point of approximately 1e7), the
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Fig. 3 Plot generated by Matplotlib that shows change in net worth of regulator (government) agent as time progresses, in variations of
centralized v. decentralized environment with low v. medium v. high regulatory conditions

middle net worth agents grow at a linear rate (with a growth
factor of less than 2, with a starting point that was less than
1e7), while the low income agents’ net worths remain rela-
tively constant (between 10,000 and 20,000). For the central-
ized, medium-regulation setup, the behavior of the high and
medium net worth agents is relatively the same as it was for
the low regulation setup (they experience marginally smaller
growth rates as they had in the low regulation setups) but now
the low income individuals experience a slight linear increase
in net worth. There is the approach of convergence between
the low and medium income individual net worths. For the
centralized high-regulation setup, the high net worth individ-
uals’ growth is limited to a very slight, linear increase, while
the middle networth agents experience a linear decrease in net
worth. The medium and low income individual net worths
fully converge, and the degree of their divergence with respect
to the high income individuals is the lowest in this regulatory
environment. The low networth agents experience an initially
exponential growth in net worth, but plateau to a constant be-
tween the 150th to 800th timestep. The three decentralized
subplots demonstrate practically identical behavior (in relation
to their centralized counterparts), with the minor discrepancy
that lower networth individuals experience a larger number of
timesteps in the increasing phase of their net worth, before
they plateau.

The second plot is of firms net worth over time. All three

of the centralized subplots show a generally decreasing pat-
tern, but the trend is steeper and linear for the high regula-
tion setup. For the decentralized low-regulation and medium-
regulation setups, the firm net worths are increasing linearly
(with a steeper slope in the low regulation environment). Ulti-
mately, for low regulation, the net worth magnitude goes from
5e7 to 4.5¢7, compared to the drop from 5e7 to less than 1e7
in the high regulation environment. The decentralized, high
regulation trend mirrors that of the high-regulation centralized
setup, with a steep, linear, downward trajectory.

The third plot is of regulator net worth over time, where
each decentralized subplot mirrors its centralized counterpart.
The low regulation setups have the regulator net worth at a
constant 1e9, while medium regulation induces very slight lin-
ear growth, with a higher growth in the decentralized environ-
ment. The high regulation setup shows steep linear growth in
regulator net worth (1e9 to 1.4e9), with a steeper slope in the
decentralized environment (19 to slightly higher than 1.4e9).
The implication is that a medium regulation environment is
most effective in achieving regulatory stability in the econ-
omy.
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Discussion

The behavior of the agents’ net worths in the centralized and
decentralized systems, under the three various regulatory con-
ditions defined, is nearly identical. Despite the decentral-
ized environment having lower transaction fees, lower inter-
est rates, a higher volume of transactions occurring, and more
opportunities for transactions that include low income agents
in particular, there is no major shift or upheaval in the gen-
eral behavior of the economy when compared to the results of
the centralized environment. The rationale for why the behav-
ior ultimately becomes nearly identical is that while the low
income agents in the decentralized environment benefit from
financial inclusion™ on their own individual level, the ad-
vances they make are negligible in the bigger picture. Their in-
creases in net worth would be deemed beneficial when viewed
against their previous history, and even within the realm of
the overall low wealth subtype. However, in the context of the
broader, overall economic system, the impact is not noticeable
due to the lower values of transactions involving underrepre-
sented individuals. One implication is that decentralized eco-
nomic frameworks result in a mutually beneficial outcome, as
they democratize financial services without causing any shifts
in the broader economy. The decentralized economy facili-
tates peer to peer lending, which allows for easier and cheaper
transactions that do not rely on establishing a bank account,
meeting creditworthiness requirements, or paying excessive
fees and interest rates. This financial inclusion ultimately re-
sults in a higher standard of living for underserved individuals.
However, another implication is that lower income individu-
als may fall directly into a zone where they face higher tax
rates (due to increasing net worth) yet do not qualify for gov-
ernment subsidies. The apparently marginal net utility of de-
centralized economic systems may not be commensurate with
the large scale monetary, political, and social investments re-
quired to even implement such systems. However, the im-
pact of decentralization on wealth dynamics is multifaceted;
as displayed in the centralized, middle regulation, agent net-
worth plot, the low income subtype of individuals experienced
a slightly steeper linear increase in net worth when compared
to the decentralized system under the same regulatory setup.
This is perhaps attributed to the offsetting of low net worth in-
dividuals’ income increase by the higher tax rates they there-
fore face. To further examine the discrepancies in the subplots
of agent net worth, we look to the slopes of the lines in de-
centralized medium and high regulation setups, for the regu-
lator income (Figure 3). Both slopes are steeper than those on
the graphs of their centralized counterparts. This indicates a
net increase in taxable net worth across the board, which may
be ascribed to the higher frequency of transactions as well as
lower interest rates and fees present in the decentralized envi-
ronment.

Furthermore, there appear to be no incentives or opportu-
nities for high-wealth individuals to gain any advantage in
the decentralized system. Rather, lower-wealth individuals
are provided more prospects to be brought up to a finan-
cially equal standing with comparison to the other agent sub-
types. This may imply the benefit in progressive transaction
fees (which are directly correlated with more frequent trans-
actions), and these are more realistically attained in a decen-
tralized setting. In a centralized system, monopolies and firms
have the incentive and capability to successfully lobby against
such change.

Moving to the implications of the varying regulatory con-
ditions, the first outcome is that high regulations induce a
large-scale, negative impact on the income of initially high-
net-worth individuals — and these regulations simultaneously
benefit the individuals with lower net worths. The net worths
of the low and medium income agents eventually converge in
the high regulation environment, implying that an underlying
goal of that government is to bring all subtypes to the same
level. High regulations imply high taxes as well as low trans-
action fees and interest rates (due to their stark prevention of
predatory lending practices). High-net-worth individuals also
do not receive bailouts or aid from the government; there-
fore, they face stagnating levels of growth in high regulation
environments. However, in low and medium regulation en-
vironments, they experience somewhat exponential monetary
growth. Low regulation governments do not provide any fiscal
assistance to financially disenfranchised individuals, and they
also do not penalize monopolies; such regulatory conditions
allow high income agents to thrive while the other groups stag-
nate. The higher income individuals ultimately benefit more
from low regulation environments, while only the lower in-
come individuals benefit from high regulations. Medium reg-
ulations reflect a lesser extent of the low regulation model,
inducing relatively more net worth convergence between low
and medium income individuals. The high regulation environ-
ment allows for the most wealth equality, relative to the other
regulatory conditions. Regulations influence wealth dynam-
ics by either increasing or decreasing the capital that could
be involved in flow between individuals and firms, and they
also influence the extent of both individual and firm monop-
olization. As the level of government intervention varies, so
does the amount of subsidization and taxation; this directly
affects the net worth of each agent. These characteristics are
shared between both centralized and decentralized systems,
which further supports the idea that there are no fundamental
alterations between the two environments.

A limitation of this study is the fact that our simulation
demonstrates a simplified representation of economic systems,
so certain details and caveats that have not been included in the
simulation but are present in reality may contribute to slightly
different outcomes. For example, there are likely other agents
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involved in actual economies, such as further businesses, or-
ganizations, and foreign entities, amongst other such agents
(which we collectively abstracted to “third parties”). An-
other limitation is that the basic structure of our simulation’s
economies mirrors an American economy, while certain for-
eign economies may have different organizations that have
not been accounted for. Along with that, the values we use
for each hyperparameter are merely reflective — rather than
identical — to those present in the actual, current economy. Fi-
nally, many interactions and operations were either omitted or
simplified (such as individuals investing in firms, government
bonds, and purchase of business items or services) in our sim-
ulation. We also make the assumption in our simulation that
each actor in each economy is a rational agent, and that each
agent has the ultimate incentive to increase their net worth, but
in reality there would likely be non rational actors that skew
the operations and decisions. Furthermore, a more realistic
application of a decentralized economic system (considering
the investments and agreements required for a large-scale im-
plementation) would likely be a hybrid system that pulls char-
acteristics of both centralized and decentralized systems. It is
not likely that there would be a system that is purely decen-
tralized or centralized, but we have implemented those pure
systems in our simulation. Ultimately, we evaluated the met-
rics that were most relevant to the main goal of this study, and
abstracted the remaining details.

Further research could introduce the more realistic hybrid
setup, with integration of centralized and decentralized char-
acteristics in one type of system. It would also be beneficial
to conduct more in-depth analysis on all the opportunities to
bring lower income individuals to equal monetary standing
with other groups. Another opening for further research is
exploring all the possibilities behind why the results ended up
looking nearly identical, despite large differences in the inner
workings of both setups.

Methods

Our economic simulations are modeled as a Markov Decision
Process (MDP), a framework used to represent a stochastic
environment defined by a set of states, agents, actions, and re-
wards1®. We refer to the comprehensive set of states as a state
space and similarly for actions and rewards. In our simulation,
we have three types of agents: individuals, firms, and regula-
tors. We select these types of agents because they best en-
capsulate the most common entities that are present in today’s
economies. Individuals make up the majority of participants in
an economy, while firms are representative of banks and mid-
dlemen. We only define one regulator, which is the govern-
ment. These types of agents are most involved in the types of
interactions we define to occur in both centralized and decen-
tralized economies. Their incentives and actions can also be

altered distinctively between the two structures. Furthermore,
the individual agents can be further split into three subtypes:
low, medium, and high net worth individuals. This subclas-
sification allows for greater behavioral insights. For each of
these agents, we generate a distinct state, action, and reward
space. The nature of how an agent makes sequential decisions
is then governed by their policy 7(a | s), a probability distri-
bution over possible actions at a given time conditioned on s,
the state’”. Such a policy may be learned or reactive to a re-
ward function, which provides feedback on which actions, a,
and states are optimall®. Our simulations are generally state-
less (a non-sequential decision setting'), aside from the eco-
nomic attributes of each agent; the decisions, and ultimately
actions, are random — but are weighted by the socioeconomic
background of the agent. Transitions between states and cer-
tain rewards are stochastic, rather than optimized based on the
previous state.

To keep the simulation informative but simple, we define
the policy for individuals to be that of maximizing personal
wealth by nature of peer-to-peer business in the form of pair-
wise betting. We impose economic rationality on these sim-
ulations capitalistically and in turn define the policy for firms
to be setting fees to maximize profit. Government policy in-
volves setting tax rates on individuals based on the tax bracket
they fall into, in addition to preventing corporate monopolies
by enforcing antitrust regulations that outlaw collusion.

Individual agents may each be classified as one of three
possible subtypes based on net worth: low income (or under-
served/underrepresented individuals), middle income, or high
income individuals. The shared incentive of every agent, at
the most basic level, is to increase their net worth. The action
space for the individual agents includes three actions: bet-
ting a percentage of net worth with other agents, investing
in a third party to accrue return on investment, and acquir-
ing loans (either from firms in the centralized setting, or from
other individuals in the decentralized setting). Both loan oc-
currences require a transaction fee to the firm, either for in-
tervening in the transaction (centralized), or for maintaining
the blockchain network on which the transaction takes place
(decentralized). The loan can then be paid back with inter-
est. Underrepresented agents specifically also have the action
to win bets against other agents. The reward space for the
individual agents includes winning the bet, earning return on
investment from a third party, and receiving government aid
based on the income bracket they fall into.

For firms, the high-level actions (and resulting rewards)
they can take are setting fees and interest rates to maximize
profits on individuals’ transactions, and carrying out mergers
with other companies or spin-offs into multiple companies.

For the regulator (the government), the action space consists
of taxing individual agents and firms (resulting in monetary
reward), implementing antitrust regulations that limit mergers
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from taking place based on the extent to which they would
eliminate competition, setting limits on the interest rates and
transaction fees that firms charge, and also providing financial
aid to underrepresented agents and smaller firms.

Simulations were developed in Python, using the NumPy,
Matplotlib, Seaborn, Pandas, and Glob libraries. Python was
the programming language used to develop the simulation,
generate agents, and write the logic of all interactions between
agents, and it was also used to save run data into CSV files.
Random number generation (for which the NumPy library was
utilized) was used to select the following: interacting agents,
loan amounts within a calculated range, transaction fees, in-
terest rates, and firms to facilitate transactions. Values such
as the merger threshold, tax rate, and individual net worth ex-
tremes were calculated using NumPy algebra methods such as
mean, maximum, and minimum. The Seaborn library is based
on the Matplotlib library, for a higher quality visualization of
the net worths of each agent and the variation among the set.
Glob, a file collection package, was used alongside the Pan-
das package for merging the CSV files across all fifty runs and
consolidating them into a single dataset.

Each of these hyperparameter values were chosen based on
a reflection of reasonable tax rates and large firms’ transac-
tion fees and interest rates strategy. In a low regulation envi-
ronment, firms may set arbitrary fees and interest rates, only
restricted by free-market competition. This would result in
higher fees and interest rates, as predatory lending would not
be restricted by government intervention. However, in middle
and high regulation environments, the government prevents
predatory lending practices by imposing limits on the transac-
tion fees and interest rates set by the firms, resulting in lower
values for those parameters.

The difference between centralized and decentralized trans-
action fees and interest rates is that they are multiplied by 0.5
for the decentralized world. We impose this multiplier due
to the high likelihood of decentralized environments having
lower rates and fees, as those numbers are decided collectively
by individuals on the blockchain. Central firms are driven by
the incentive to charge higher fees and interest rates since they
are solely on the lending side of the transaction (and are there-
fore the only parties with monetary gain). However, since in-

Firms lator

dividuals on a blockchain may be involved in both lending and
borrowing, they would likely select rates and fees that encap-
sulate the interests of both lending and borrowing: enough for
profit, while still maintaining a reasonable price for loan seek-
ers. All of these factors ultimately result in the 0.5x multiplier.

The function for calculating the amount of aid given is the
percentage multiplied by the mean across total agent net worth
(including low, middle, and high net worth agents). A higher
amount of aid is given to those in the first quartile, and slightly
less aid is given to agents in the second quartile. No govern-
ment aid is provided beyond this. Because the government
is more actively involved in the medium and especially high
regulatory environments, the amount of aid given to underrep-
resented individuals would likely be higher there. The merger
threshold is a calculation considering the joint net worth of
two firms pre-merger; if that value is greater than the merger
threshold, the merger will not take place. The threshold value
is lower in a high regulation setup, as the government pur-
sues a policy that prohibits any extent of monopolization. The
tax rates on agents and firms are higher in a high-regulation
setup, as the government has a stricter hold on the citizens’
and firms’ incomes, as it aims to equalize net worth. The re-
turn on investment parameter refers to the interest the agents
get back from a third party with which they invest portions of
their net worth. For simplicity, we abstract this interaction to
be a black-box process, but assume the return on interest to be
higher as the level of regulation increases, due to the govern-
ment’s requirements on a focus on social welfare.

Conclusion

We simulate dynamical economic systems using a Markov
Decision Process framework. Individual agents fall under ei-
ther low income, medium income, or high income classifica-
tions, and they can bet, invest, or borrow money. Firm agents
are banks that can lend money with transaction fees and inter-
est, or are blockchain network providers that collect transac-
tion fees. The regulator agent is the government, which can
collect taxes and provide subsidies to low income individual
agents.

In the decentralized setting, transactions happen more fre-
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Table 1 Hyperparameters for Centralized Environment

Hyperparameters Low Regulation =~ Medium Regulation ~ High Regulation
Tax Rates for individuals 0% 0.5-1% 1-7%

Tax Rates for firms 0% 0.5-1% 3-5%

Interest rates 3-16% 7-10 % 3-5%
Transaction Fees 0.1-5% 0.5-0.9% 0.1-0.3%

Gov aid for qualified individuals 0% 1-2% 12-17%

Gov aid for qualified firms 0% 0.11-2% 2-5%

Rate of return on investments 1% 3% 10%

Merger threshold 100% 60% 30%

quently than they do in the centralized setting, due to progres-
sive interest rates and transaction fees and decreased barriers
of entry. Furthermore, individual agents take on the role of
central firms by becoming “lending agents.”

While the decentralized system democratizes financial ser-
vices by providing more equal-access economic opportunities
for underrepresented agents, the difference — compared to the
centralized results — is not noticeable in the context of the
broader economy. This situation can be viewed both positively
and negatively. On one hand, underserved individuals can uti-
lize the increase in financial opportunities to enhance their in-
comes, but on the other hand, the heavy investment required
to switch to a fully decentralized system may not be justified
by the ultimate, large-scale results, as they are practically the
same in the centralized setting. Further research could account
for the simplifications embedded in this simulation, and intro-
duce a wider range of agents and actions while simultaneously
implementing a realistic centralized-decentralized hybrid eco-
nomic system.
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Table 2 Actions, Details, and Rewards

Actions

Details

Rewards

2 individuals bet money

Return on investment (ROI)
Individual pays back loan with interest to firm

Firms undergo corporate restructuring
(merger or spinoff)

Regulator taxes individuals and firms

Financial aid by government

medium income individuals).
Decentralized lending

Betting specifically between 2
underrepresented individuals

Selection of individuals is random.

Selection of winner is random.

Bet amount is a percentage of the losing
agent’s net worth.

Selection of firm is random.

Transaction fee is random within a range
determined by economic

structure and regulation environment (Table 1).
ROI amount is a percentage of agent net

worth (Table 1).

Interest rate is dependent on economic
structure and regulatory environment (Table 1).
Selection of firms is random.

Selection of corporate restructuring

method is random.

Merger threshold is dependent on extent

of government antitrust laws (Table 1).

Tax rate for individuals is dependent on wealth
subtype and regulatory environment (Table 1).
Tax rate for firms is dependent on regulatory
environment (Table 1).

Financial aid package is dependent on

agent net worth (must be below a

threshold) (Table 1).

Selection of seeking agent is random.
Selection of lending agent is random.

Loan amount is random within a range dependent

on seeking and lending agent net worths.

Selection of blockchain network provider is random.

Transaction fee is dependent on loan amount
and regulatory environment.

Selection of individuals is random.

Selection of winner is random.

Bet amount is a percentage of the losing agent’s
net worth.

Selection of firm is random.

1 individual wins the full amount.

Firm gains transaction fees.

Individuals receive money from
third party sources.
Firm gains interest amount.

Net worth of firms is combined
in case of merger.

Firm net worth is split

in case of spinoff.

Regulator gains tax money
from individuals and firms.
Certain individuals receive
money (more aid is given to
low income individuals than to
Seeking agent gains loan amount.

Blockchain network provider
earns transaction fees.

1 individual gains the bet amount.
Firm gains transaction fees.

Transaction fee is random within a range determined
by economic structure and regulation environment.
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