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Taking line fitting to points in two dimensions as a typica._l example, we point out the fundamental
difference between statistical inference and geometric fitting: statistical inference is to reason from
repeated data, while geometric fitting is to reason from a single observation. We also point out their
duality in the sense that the asymptotic properties of statistical inference in the limit of an infinite
number of observations hold for geometric fitting in the limit of infinitesimal perturbations. It follows
that noise estimation for the stochastic model, which describes the mechanism of random phenomena,
is different from that for the geometric model which describes the constraint manifold in the .data
space. We contrast stochastic model selection with geometric model selection and describe the difference
between Akaike’s AIC and the geometric AIC in their derivations.
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