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The Relation Between Intrinsic Complexity and Generalization of
a Model and the Geometric Curvature
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(School of Computer and Information Technology . Beijing Jiaotong University , Beijing 100044)

Abstract  The paper uses the conception of curvature from the point of view of differential geom-
etry to explore the intrinsic model complexity that is free of reparametrization; and then through
theoretical analysis, shows that the Gauss-Kroneker curvature can describe the whole properties
of the statistical manifold, thus gives the relation between curvature and the volume of the mani-
fold. An algorithm is proposed based on study of the solution locus in the neighborhood of the ex-
pectation of parameters to calculate the curvature of the model. This paper proves that the future
residual that is qualified to measure the generalizability can be expressed by using the intrinsic
curvature array of model, from which a new model selection criterion GKCIC is given. It not only
considers the factors such as the number of parameters, sample size and functional form, but also
with very clear and intuitive geometric understanding of model selection. The geometrical method
of the statistical manifold is compared with the statistical learning theory, in particular, the VC
dimension versus the Gauss-Kroneker curvature. By running the algorithm on synthetic and real
datasets, the author argue that the GKCIC work efficiently.

Keywords model selection; generalizability; intrinsic complexity; statistical manifold; Gauss-
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M1 92.5 70.0 85.3 10.7 85.0  10.0

200 _
M2 7.5 30.0 14.7  89.3 15.0  90.0
600 M1 96.9  65.5 90. 8 2.3 87.5 5.0
M2 3.1 34.5 9.2 97.7 12.5  95.0
1000 M1 99.0  60.3 98. 6 0.8 96.7 1.0
M2 1.0 39.7 1.4 99. 2 3.3 99.0
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theoretical framework of effective coding in human vision
cognitive system better. The model is built from viewpoints
of differential manifold, information geometry and statistics.
Through analyzing cooperation mechanism among multi visu-
al areas, the authors construct a hierarchical and parallel ef-
fective coding model, which can realize side feedback and side
inhibition to some extent. In this way, the model approaches
information processing mechanism of human brain more
closely. The research results of above theory and model are
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