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Abstract:

We propose a new modeling paradigm for very large dimensional aggregates of stochastic systems.
Generalized Factor Analysis (GFA) models have been introduced recently and are used to describe large
capital asset markets in econometrics. These models describe the observable outputs as the sum of a flocking
plus an uncorrelated idiosyncratic noise component. The flocking component describes a sort of collective
orderly motion which admits a very simple mathematical description while the idiosyncratic component
describes weakly correlated noise. We first discuss several examples of modeling by GFA representations in
engineering and biology. For wide-sense stationary systems the character and existence of GFA models is
completely clarified. The extraction of the flocking component is discussed for a simple class of random
systems.
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