In vited T alk Information Geometry and Neural Net w orks Sh un-ic hi Amari amari@ brain.riken.go.jp RIKEN Brain Science Institute Information geometry is a new metho d of approac h to statistical and sto c hastic phenomena. It elucidates in v arian t geometrical structures of a family of probabilit y distributions, b y in tro ducing Riemannian metric and a pair of dual a�ne connections. It has b een dev elop ed as a basic theory of statistical inference, but it can b e applied to other information sciences successfully . Beha viors of neurons and neural net w orks are sto c hastic so that it can b e applied to neural net w orks. In the presen t talk, w e consider three related sub jects. One is to extract pairwise correlations, in trinsic triple correlations and more higher order correlations from join t activities of a n um b er of neurons. It is p ossible to decomp ose correlations of �ring of an ensem ble of neurons in to a sum of v arious order of correlations in v arian tly . Another topic deals with a manifold consisting of m ultila y er neural net w orks. W e elucidate top ological and metrical structures of this manifold, from whic h w e deriv e a new learning algorithm based on Riemannian gradien t. This metho d is promising to o v ercome slo w con v ergence of bac kpropagation. The third topic is Indep enden t Comp onen t Analysis, whic h decomp oses correlated m ultiv ariate data in to some of indep enden t comp onen ts in a w a y quite di�eren t from con v en tional Principal Comp onen t Analysis. It is m y pleasure if these ideas ha v e some connection with genome information pro cessing. 217