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Main Idea of Pairs Trading

Basic model:

dPt

adt + CEoN de + dX,
P

o "Pair": two stocks with similar characteristics

@ «: negligible compared to dX;
@ [: determined by regression
o X;: key part of the portfolio

@ "Generalized Pair": a stock and an ETF
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Determine Portfolio by X;

Cointegration: Ornstein — Uhlenbeck modelling of X;

adXi = k(p — Xp)dt + cdW,;

@ some implicit assumptions
@ k. mean reversion speed
° X NN(u, o ) at equilibrium

X—-EX determines long/short position

@ S= VarX
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Figure: Apple-XLK pair opening and closing signals
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Steps of our work

Main idea: We run pairs trading on each stock-ETF pair
giving rize to 5 key factors per stock-ETF pair. We calcu-
late these factors for a stock with respect to all 6 ETFs.

Key factors for pair:
@ Residual s;. (Non decorrelated s; = X; — m)
@ Mean Reversion Time 1/x
e Cointegration factors

Apply K-means clustering based on the key factors for a
stock with respect to all ETFs (30 dim vector).
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Visualization of Current Result

Figure: PCA scores based on K-means clustering (500 stocks)
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Future work

e General performance estimation and efficiency
improvement
e Trade-off between cointegration and residual
e Alternative Models
o Mean-reverting models to better describe X;
o EM for clustering
e Trade-off between trading frequency and transaction
cost
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Selection of positions
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Thank you!
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