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Understanding Synchronization of Business Cycles Using Wavelet Analysis and Nonlinea
r Coupled Oscillator Models

Onozaki, Tamotsu
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By applying wavelet analysis to Japan®s industrial production indices, for all pai
rs of prefectures, we obtained a matrix of "distance” to express whether the degree of business-cycle-sync
hronization was high or low. In addition, by considering a set of prefectures with high sgnchronization le
vel at each time point as a cluster, and checking the time change of its number, it was observed that the
synchronization level became higher in the economic recession period, especially after a bubble burst, tha
n in the upbeat period. This kind of phenomenon that the synchronization level varies with time is robustl
y observed as "chaotic itinerancy” in a model of regional business cycles where all regions are homogeneou
s and connected with each other through producers”™ expectations. Chaotic itinerancy is complex behavior i
n high-dimensional dynamical systems, where chaotic trajectories exhibit itinerant motion among many diffe
rent ordered states.
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