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Recursive Least Squares, Kalman Filter and Pairs Trading
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https://rich01.com/how-to-short-in-the-market/
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This is a cross-disciplinary course that spans mathematics, statistics, engineering, electrical
engineering, computer science and financial management. Linear regression and the least square
method is an important statistical tool, which constructs the best  line to fit a group of observed data.
There are many variants for the least squares method. In particular, when the observed data contain
certain stochastic noise, or when the parameter of a system is unknown, or when the data shift along
the time dynamically, we need to upgrade the least squares method to a weighted version. By
determining the “best weight”, we try to minimize the expected error covariance and obtain the so-
called best linear unbiased estimate (BLUE). A more advanced version of the least squares incorporates
the measurement process with the process equation to adjust the theoretical values and measurement
values iteratively, converging eventually to the unknown state of the system. The scheme is known as
the Kalman filter which is very popular in electrical engineering. In this modular course, we try to
apply the Kalman filter to the pairs trading in financial engineering. It is to target on a pair of assets
which had close correlations between their historical trading records. By longing and shorting
simultaneously, the investors can arbitrage or hedge. We will introduce gradually the  recursive least
squares, Kalman filter and pairs trading, linking with one another. In the end, we would like to use R

language to simulate Kalman filter on pairs trading of Coke Cola and Pepsi.
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