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Exploring Granger Causality for Time series via Wald Tests
on Estimated Models with Guaranteed Stability
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Abstract

This paper aims to explain relationships between time series by using
the Granger causality (GC) concept through autoregressive (AR) mod-
els and examine such relationship via the model parameters using the
Wald test. The resulting formulation is a least-squares estimation with
Granger causality and stability constraints. Our main contribution is
to provide a formulation that guarentees the system stability or the sta-
tionarity of estimated AR process. A stability sufficient condition is
added as the infinity norm constraint on the dynamic matrix. Estimated
models are guaranteed to be stable but the model fitting error could be
conservatively increased due to the selected stability condition.
Keywords: Granger causality, Autoregressive model, Wald test
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