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Machine Learning Approach to Predict Oil Price

Returns
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PortVRet, PortPRet, PortSRet indicate portfolio strategy using other popular textual analysis
methods such as Vader and TextBlob



Early Stage Detection of Financial Market Crash

Using Model-Free Framework of ML

= Under the efficient market hyphothesis,
stock markets are priced as the information.
The time series data of market should follow random walk distribution,

hence the market crash could occur only if new and significantly huge information related to price
shock is generated (extremely rare!)

=  However, in the real market,
financial crashes are more frequent and stock price distribution follows fat-tailed power-law.

Old information affects the stock price.

Herding behavior, which occurs when traders are inter-connected each other, is observed.



Early Stage Detection of Financial Market Crash

Using Model-Free Framework of ML

= Trying to understand the financial market as complex systems and crash as critical
phenomenon

=  Why market crash can be identified at early stage?
Nature resists to changes. When it fails, an explosive change happens
In the vicinity of critical point, strong long-range correlations and self-similarity are observed.
The nature of the bubble growth and crash seems to have the same origin.

The long-range correlation and self-similarity are able to be identified in early stage.

= However, we don't know the key parameters (order parameters) controlling the market
crash.



Early Stage Detection of Financial Market Crash

Using Model-Free Framework of ML

= 4 input sets

Log return of price
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Early Stage Detection of Financial Market Crash

Using Model-Free Framework of ML

= We use 60 x 35 x 4 input data
(t:t + 59) X (s1:535) X (Inputy: Input,)
s =[1,2,4,6,8,10,15, 20,25, 30, 40, 50, 60, 100, 150, ---, 10000]

Training data is constructed by combining drawdown data, drawup data, normal data at a ratio of
1:1:1 to prevent learning from proceeding with the drawdown ignored.

= Explainability
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