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Detection and Analysis of Rare Events in High-Frequency Financial Data
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Abstract

We present a methodology to detect unusual trading activity defined as high price movement with relatively little volume traded. The analysis is applied to high-frequency transactions of thousands of equities and the probability of price recovery in the
proximity of these rare events is calculated. Similar results are obtained when analyzing commodities with different expiration dates. The propagation of rare events in the commodity structure and the liquidity problems are addressed.

Specific objectives of the study Comparative Study of Equity Groups
* Develop a method to detect large price movements corresponding to small volume of shares traded. We analyze the change in price from the volume perspective. We classify stocks into classes based on the average daily traded volume.
* Analyze the evolution of price after these unusual events and study the probability of price recovery. We refer to this classification as the multi-scale volume classification of the 5,369 stocks considered in this study.

* Estimate the expected return if a trade is placed at the detected event.

) ) ) ) ) Table 1: Asset Classification
* Analyze rare events propagation in futures with several expiration dates.

. Lo . . . . . Class Average daily volume (shares) Number equities

* Liquidity considerations using rare events & aggressor indicator 1 4DV = 30,000 1305
2 | Small-Vol Stocks 30,000 < ADV < 100,000 1,088

3| Mid-Vol Stocks 100,000 < ADV = 1,000,000 2,117

4 | Large-Vol Stocks 1,000,000 < ADV = 10,000,000 799

M EthOd OIOgy S Super Equity 10,000,000 < ADV 60

In this analysis we use tick-by-tick data of 5,369 equities (TAQ), US and EUREX futures.
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The 3D image on left represents the joint distribution
of volume and price movement. The total number of
pairs used for this distribution is 159,583. This is an 80
extremely large number of data points to be calculated
and analyzed for every stock and for every day.

Probability[%]

Large-Vol Stocks

30000 < ;3.020 Super Equity

ﬂV[Slh‘\lPS ] 10000

Probability of elastic behavior for each asset class Expected returns for a simple trading rule
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