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Abstract. Many applications of Amari's dual geometries involve one or 
more submanifolds imbedded in a supermanifold. In the differential 
geometry literature, there is a set of equations that describe relationships 
between invariant quantities on the submanifold and supermanifold when 
the Riemannian connection is used. We extend these equations to statis- 
tical manifolds, manifolds on which a pair of dual connections is defined. 
The invariant quantities found in these equations include the mean 
curvature and the statistical curvature which are used in statistical 
calculations involving such topics as information loss and efficiency. As 
an application of one of these equations, the Bartlett correction is 
interpreted in terms of curvatures and other invariant quantities. 
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I. Introduction 

In 1985, Amari introduced dual geometries and applied this theory to 
statistical inference in exponential families. The observed geometries of 
Barndorff-Nielsen (1986) are related to Amari's (1985) expected geometries 
and enjoy similar dual geometric structures. More recently, the dual 
geometries have been applied to generalized linear models and quasi- 
likelihood functions (Vos (1987)), statistical models outside of exponential 
families, Gaussian time series models (Amari (1987)), and linear systems 
(Amari (1986)). In many applications of these dual geometries, there is 
interest not only in a single manifold but also in one or more submanifotds 
and how these relate to the supermanifold. In particular, we are interested 
in the relationship between various tensors on the submanifolds and 
supermanifold. For the Riemannian or metric connection that is typically 
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