Simulating the unobserved and the slope
conditional on the observed

Let Y denote the observed lipid and U denote the unobserved. Our model
for Uy, the unobserved ’true’ lipid at time ¢, in a person ¢, is

Ui = a; + 10 + Ay

where 4; is the age of person i at time 0, o; ~ N(a,02) and f; ~ N(3,0%)
with Cov(ay, 8i) = 0. Our models for the observed, conditional on the
unobserved, is
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Then, given Yjy and A;, the distribution of «; is
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The only thing in this expression that varies by patient is Yy, so a person-
specific mean can be calculated, then «; can be simulated from a Normal
distribution.

Having given every patient a simulated «;, their [; can be simulated
conditional on «;.
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Notice that in the final term of the variance, the numerator is 62, not o,



Note on derivation

These calculations are based on this result from standard properties of the
multivariate normal distribution. If
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Then X, conditional on X5 = x5 has Normal distribution with mean
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and variance
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Source:

http://wuw.public.iastate.edu/ vardeman/stat447/mvnfacts.pdf





