S3 File. Hyperparameters of prior distribution and updating rule.

We explain the Bayesian linear regression for estimating phase coupling functions for cross-frequency
synchronization in the Materials and Methods section of the main text. Here, we describe how the
posterior distribution parameters are computed.

Using Eq. 12 with Egs. 11 and 13, we can compute the posterior distribution parameters as follows:
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We determine the phase velocity vector and the matrices of the bases of the Fourier series at each time as
follows:
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where, 1; 1(t) is phase difference p;¢p;(t) — p;$;(t). Then, we set the hyperparameters of the prior
distribution to the following values:
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where the size of the matrix of ZP! is (1 + ¥;.;2M;;) X (1 + X 2M;;) and 2 is a precision

parameter. This Bayesian method was proposed and explained in a previous study [1].
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