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ABSTRACT

In this dissertation, we performed agent-based dynamics simulations to
investigate the price-profit and price-volume relations in a financial market. For the price-
profit relationship, effects such as the herding behavior and external information normally
occur in a financial market, which influence the asset price and the price-profit relation.
We constructed two coupled ring networks consisting of agents or traders in each network.
The agents’ decisions to buy or sell the asset follow the two-state Ising model dynamics,
where the Metropolis algorithm was employed to determine the equilibrium state. Based
on the principle of demand and supply, the price and profit profiles were modeled and
calculated from the Ising magnetization. The obtained results suggested that traders should
follow the majority of agents in order to get maximum profits, and the disagreement
between agents in a market never benefit any traders. For the price and trading volume
relations in a stock market, we similarly used an agent-based model, and implemented a
decision-making algorithm based on the order book trading. We assumed that the agents
represent the so-called “value investors” in the system. An agent would likely buy a stock
if its current price is lower than the pseudo fundamental price, and likely sell if vice versa.
The simulation results show that the trading volume became significantly high whenever
there is a big change in the asset price. More importantly, it reveals asymmetry; namely,
the trading volume became much higher in the selling phase than that in the buying phase.
This suggests that traders could get a warning signal of a market crash from the trading
volume. Such simple agent-based models can reveal important phenomena in a financial
market which have been observed and verified empirically over years.
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