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Imaginary Problem
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You have measured the
average length and average
width of a sample of leaves
from 5 species of trees.

Question: Is leaf length
correlated with leaf width?

If there is a correlation across
species, is the correlation
due only to the phylogeny?



Linear Regression
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Regression line chosen to minimize
the sum of squared residuals
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The regression line
0 - slope is also the
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Assuming intercept = Bo = 0 for a moment, let's find
the maximum likelihood estimate of [3

1 (y151w1)2] [ 1 (y251w2)2]

p(y‘xaﬁl) — lme 202 \/We 252

(& 202

[ 1 _(y351$3)2] [ 1 _(y4B1w4)2]
. (& 202
VvV 2mo? V2mo?
[ 1 3 (y561w5)2]
. e 2052

The likelihood is a product of 5
normal densities, each
corresponding to a different residual
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Log-likelihood function
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Matrix

representation
Y = X B + €
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