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This is fine, except for the fact that the observed variance 7’ is subject to random variations and could
potentially be much smaller than it is supposed to be. In that case, 7% — 1 could potentially be negative.
Even if it is-positive, if it were tiny, because of random variations, the estimate of 7 would be very much in
€rror. agmert

A more careful way of estimating 7 from 7' would be an improvement. Wa could ome| Lt e U wn
Cu i:v‘“" Fom T\?—<° .

1.2 Fixing up to remove the unit variances

1.3 Bayes formulation

V)

1.4 Tree version of the problem

This is a variation on the original setting which is relevant to clustering.

We have a large set of random variables, some of which are very similar to each other, and others are more
different. We have observations of each of them, and we want to estimate the mean of each random variable.
The problem is that we only have a few observations of each RV, not enough to do a good job of estimating
its mean. So we would like to also use observations from other RV. The observations from very similar RVs
would have 2 Jarge weight, and observations from less similar RVs would have a smaller weight. We want to
use some Stein-like formulation to decide how the different observations should be weighted.

We will assume that the similarity of the RVs has been already determined somehow, and expressed in a
tree. Two random variables that are very similar will have a near common ancestor, perhaps even the same
parent or grandparent. Two RVs that are less similar will have a more distant common ancestor.

To go along with the tree of random variables (and their observations) we will imagine another parallel tree
of random variables, related to the Stein estimation setting. At the root of the tree will be a random variable
Up, with mean up and variance 75. It will have several children Up; and their means ug; will be samples
taken from their parent. I don’t know where their variance will come from. They will in turn have children
Ubij, whose means ug;; and ( variances 7o3;7) will be samples from their parents Up;. This will be'repeated
all the way down to the leave§, which will correspond to the actual random variables whose means we want
to estimate.

Since the means (and variances?) of each node in the tree are themselves random variables, the RVs can be
thought of as several different random variables, each will different means and variances, depending on now
many times we compose it with its ancestors.

For example, a RV at the bottom of the tree can be thought of as having mean ug;;...y. and variance ’rg,- Gopz
or mean wgjj..., and variance 7g;; ., + 7., OF ... mean ug and variance 13 + 73 + ... + Ty, 4z
|

2 Conclusions
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