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ABSTRACT

ABSTRACT

Affected by multiple factors, the financial market is highly complex and
uncertain, and is a complex dynamic system. Through the research and analysis of
the historical data of the stock market, more and more challenges have been
encountered.Issues such as data noise, past data not accurately reflecting future
trends, etc.

Through an agent-based modeling approach, First, the micro-individual is
modeled, Then through computer simulation experiments, simulate the process of
simulating stock market transactions, Then observe the dynamic evolution of the
system at a macro level. Agent-based artificial stock market provides a new
research perspective, It allows us to study the microstructure of the stock market
and the emergence of macroscopic phenomena.

Affected by multiple factors, the financial market is highly complex and
uncertain, and is a complex dynamic system. The research and analysis of
historical data of the stock market has encountered more and more challenges.
Issues such as data noise, past data not accurately reflecting future trends, etc.

Agent-based modeling method, First, the micro-individual is modeled, Then
through computer simulation experiments, simulate the process of simulating stock
market transactions, Then observe the dynamic evolution of the system at a macro
level. The agent-based artificial stock market provides a new research perspective,
It allows us to study the micro structure and macroscopic phenomena of the stock
market.

This article will use this method to build an artificial stock market using
Python language, and simulate the real stock market through this model. and
analyze on this basis. In the artificial stock market model in this paper, three types
of heterogeneous trader subjects are designed through object-oriented thinking.
The parent class is Baselnvestor (noise investor), and two subclasses are realized

according to the way of predicting stock prices:Valuelnvestor
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(institutionalinvestors) and Technologylnvestor (technology investors).In the form
of continuous bidding, the buyer and the seller reach a deal through a two-way
auction mechanism. And at the end of each trading day, update traders' stock
holdings and cash balances, Record changes in the wealth of traders for each
trading day.

Firstly, to prove the reliability and feasibility of the model. Descriptive output
validation of the model .Comparing the output generated by the calculation with
the data of the actual financial system, And compare whether it has the same
statistical characteristics with the actual financial data. Through repeated
experiments, it was found that Shanghai Composite Index, Shenzhen Component
Index, Hang Seng Index, S&P 500,The return distributions of these four stock
indexes obey the non-normal distribution with peaks and thick tails. And it has the
characteristics of obvious volatility aggregation and long-term memory. This
statistical feature also exists in the artificial stock market model constructed in this
paper, which also shows that the model has the ability to reflect some
characteristics of the real stock market.

The experiment found that when the noise standard deviation predicted by
noise traders is large (5),That is, when some investors blindly buy and sell among
market traders, There will be wild swings in the market, and trend reversals will
gain the upper hand. It will also cause the stock price to deviate from its true value
from time to time.

A study on the wealth distribution of transaction subjects found that: as the
transaction proceeds, Find wealth gradually concentrated, The performance is that
the Gini coefficient gradually increases until it reaches a certain value and then
fluctuates steadily. That is to say, the proportion of the wealth of the high-wealth
group to the total wealth is gradually increasing. This gradual concentration of
wealth will continue regardless of whether the stock price is falling or rising. This
phenomenon is not difficult to explain: on the one hand, the risk preferences of
different investors and The number of stocks purchased is not the same, and the
increase in wealth is also different in the stage of stock rise. On the other hand, the
Gini coefficient is only an indicator representing the average degree of the "partial
pie", and the size of the "partial pie" does not reflect it.

The experiment also found that whether it is a single stock market or a multi-



ABSTRACT

stock market, Appropriately increasing the proportion of institutional investors can
alleviate the problem of wealth concentration in the stock market to a certain
extent, as shown by the Gini coefficient and Theil index. The number of
institutional investors increases but decreases. When the number of institutional
investors increases to 100, the Gini coefficient and Theil index no longer decline,
but fluctuate steadily. In addition, when there are few institutional investors (the
number is 30), adding technology investors or noise investors will exacerbate the
inequality of wealth distribution. And when there are many institutional investors
(the number is 100), adding technology investors or noise investors does not
significantly increase the inequality of wealth distribution. According to the
statistics of Bank of China Research Institute, As of the end of 2019, the market
capitalization of A shares held by domestic institutional investors was only11.6%.
From an international comparison, the share of market value held by institutional
investors in my country is at a low level. This also shows that increasing the

proportion of institutional investors is desirable from a factual point of view.

Keywords: Agent-based modeling, artificial stock markets, continuous auctions,

wealth inequality
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