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The purpose of this study is to obtain empirical knowledge and deepen
understanding of stock price formation in the stock markets with increasing speed of execution by
statistical analysis of high-frequency limit order book data, and the following results are
obtained. (1) An exploratory data analysis of high-frequency lead-lag relationships between stock
prices in the domestic stock market is performed and empirical characteristics are demonstrated. (2)

Based on wavelet theory, we develop a statistical theory and methodology for estimating the
lead-lag times for each of the frequency components of securities price fluctuations. (3) A
theoretical model is proposed to explain the trading behaviors of high-speed market participants.

(4) A collaborative filtering-based methodology to evaluate the liquidity of individual securities
in the high-frequency domain is investigated.
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