Solutions to Written Examination for Linear Mixed Models (MSA650 and MVE210)
-------------------------------------------------------------------------------------------------------------------------------Teacher: Ziad Taib, +46 707 655471 and Malin Östensson (+46 31 772 53 16)
Date and place: 2009-05-26 in V
Rules: This is a closed book exam. No material is allowed other than a simple pocket calculator.
Scores: The written exam is worth 24 scores (80%) while the computer assignments are worth 6
scores (20%). Together these two parts add up to 30 scores (100%). There are three possible
overall grades: Excellent (at least 26 scores), pass (at least 16 cores) and do not pass (less than
16 cores).
--------------------------------------------------------------------------------------------------------------------------------

1. See the book
2. The diagonal elements of the covariance matrix, which estimate overall variance in the
population at each time point, appear to increase over time, suggesting that the true
population variances may not be the same at each time point. This might suggest a
heterogeneous model is appropriate, although one might argue that the increase is not
profound enough to abandon a homogeneous assumption.
The sample correlation matrix suggests that observations one time interval (1.5 hours {
these times are equally-spaced) are positively correlated and with correlation of similar
magnitude (roughly 0.5), but observations 2 or more time intervals apart show negligible
correlation, with all the estimates · 0:10 in absolute value. The correlations one time
interval apart are not exactly the same, as this is an estimate, but they are in a similar
“ballpark" suggesting that maybe the true population correlations could be the same.
Likewise, the off-diagonal elements are very close to zero with the possible exception of
0.10; again, as this is a sample estimate, if the true correlation was zero, such an estimate
might still be obtained.
These correlations are much smaller than the 1-time-interval correlations. These
observations are consistent with a heterogeneous one-dependent covariance structure.
AR(1) is also a possibility.
Does a particular source of variation/correlation appear to be dominant?" If so, identify
the source and say why you think this is the case. If not, explain why you do not think so.
Here, correlation drops substantially when observations are more than one time interval
(1.5 hours) apart. This is characteristic of the tendency for deviations due to within-unit
fluctuations" to become less alike the farther apart in time they are. This suggests that, in
terms of contribution to the overall pattern of correlation, the within-unit source of
correlation is dominant.

3.

4.

5. See the book
6. Recall from the notes that:

If we assume the observations YB1, Y2, . . ., YN have a Poisson distribution then it
is not difficult to see that this is indeed an exponential family and that the link
function is ψ(µ) = ln µ, so we have the Poisson regression model:
ln µ(β0 + β1 x1 + β2 x2 + · · · + βk xk)
to which we could add some random coefficients.

