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Abstract

Hidden Markov models are a popular choice for inferring the hidden state of financial markets as the states

often are interpreted as market regimes. This interpretation implicitly assumes that the underlying state

sequence has a certain level of persistence. However, when a hidden Markov model is misspecified or

misestimated, it often leads to unrealistically rapid switching dynamics.

We propose a novel estimation approach based on clustering temporal features while penalizing jumps. The

advantages of the proposed jump estimator include that it learns the hidden state sequence and model

parameters simultaneously while providing control over the transition rate, it is less sensitive to

initialization, it performs better when the number of states increases, and it is robust to misspecified

conditional distributions. In addition, feature selection is necessary in high-dimensional settings where the

number of features is large compared to the number of observations and the underlying states differ only

with respect to a subset of the features.

We develop and implement a coordinate descent algorithm that alternates between selecting the features

and estimating the model parameters and state sequence, which scales to large data sets with large

numbers of (noisy) features. We demonstrate the usefulness of the proposed framework by comparing it

with a number of other methods on both simulated and real data in the form of financial returns, protein

sequences, and text. The resulting sparse jump model outperforms all other methods considered and is

remarkably robust to noise.
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