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Pairs trading or statistical arbitrage is a common trading strategy employed by hedge funds. The
core of the strategy depends on how the prices of two assets diverge and converge over time.
Pairs trading algorithms aim to profit from betting on the assumption that deviations in prices
(or returns) converge to their mean. As a result, pairs trading strategies are usually based on
concepts like mean reversion and stationary stochastic processes. Typically, the assets are
chosen by considering either their correlation or co-integration. The investor then attempts to
develop a stationary relation that can produce an alpha generating trading strategy.

Relying on correlation or co-integration imposes an underlying assumption of linearity and, as
we have discovered, much of the interaction of asset prices is actually non-linear. Therefore, in
recent years research has begun to focus on techniques like copulas or machine learning that
allow for non-linear relationships. In addition to identifying the pairs for the strategy, it can also
be important to define market events that may make departures from equilibrium pricing
between the two assets permanent rather than temporary (think about LTCM).

Using daily prices, take two equity indices (e.g., the S&P 500 and the Russell 2000) and develop
a pairs trading strategy that allows for a non-linear relationship and generates alpha. While you
can ignore transaction costs, there are several components that should be considered (this is
not necessarily an exhaustive list):

I. If you use a copula:

a. the underlying distributions and estimation of their parameters.

b. the appropriate “trigger” points for entry and exit.

c. the frequency of re-estimation/updating parameter estimation.
II. If you use a machine learning technique:

a. how the technique was chosen.

b. the process for updating the strategy through time.

c. the ability to explain how/why the technique works.

Of course, you are free to combine/mix the two approaches or use any other method you feel is
appropriate to the task. You might also want to compare the non-linear technique to one of the
linear techniques to determine if the non-linear approach improves the strategy.



