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Overview

● Goal: treat 'time' as a complex variable and to estimate its 

phase.

● Intuition: the observed data is a mixture of two underlying 

processes.

● Strategy: 
1. Identify the hidden processes.

2. Set them as basis, and to examine the coefficients of the 

observed data in terms of this basis.



Signal processing
1. Transform the signal into frequency space. 

2. Divide the frequencies into two parts (e.g. high frequencies 

and low ones).

3. Transform two parts back as basis.

4. Estimate the phase between the original signal and the 

basis signals by

𝜑 = arccos
⟨𝑓, 𝑓1⟩

𝑓 𝑓1



Mixture Probabilistic Model
● Model the underlying processes follow some distributions ( 

random processes).

● The observed process is a probabilistic mixture. 

● The phase can be estimated by



Application on economics forcasting


