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Consider X to be the covariates describing the quantities of interest, Z to be
the covariates describing the nuisance effects

Estimation: REML (Restricted Maximum Likelihood)

Way to estimate the variance parameters 02 and o2

Random effects model: o i s :
projection matrix into the residual space:

- P=I-X(X"X)"X"
fixed effects random effects residua2ls
7i~N(0,02)  ~N(0,0°I)

note that PY =¥ — X (XTX)'XTY =¢
[\ —

D

Why is v random?

e Philosophical: 7 is a random draw out of the population of classes E(PY) =0
> S 35T
e Pragmatic: if 7 is random, then 7 is not a paramater, a?, is! V(PY) = PV(Y)P
=P (V(XB+27+8) P"
= P(2V(5) 2" +0’I)P"
——

function of a:

known function of ”?v and o?

If I maximize the likelihood for Bi_;' with respect to 03 and o2, then estimates
are unbiased.

i 5 8;/ML = use those estimates to estimate ,5
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6.3 V\er’\{‘ ieo( L “ eq‘, M 2 (s Generalized Linear Models (GLM) extend the ordinary linear regression and allow

the response variable y to have an error distribution other than the normal distribution.
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b) Simple to fit and interpret in any statistical package
c) Sufficient in a lot of practical applications
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Aiming to maximize the log, we set the

derivative of the log-likelihood to zero. In class we used the usual Taylor method. Here
we consider another technique, called iterative reweighted least squares.

i

iii.

The problem of the above equation for the derivative of the log-likelihood is that
it is not linear in B. Write p; = pi(Bo) + (1i(B8) — 1i(Bo)) to derive the linear
approximation of the numerator using the Taylor expansion of n; around w;(5o).

ii. Write now the full derivative of the likelihood in the format

dby (¥ — i) dm
d, o2 g’
A ij (j—m) V(ps) A
What is the adjusted dependent variable Y*.
Show that we can further approximate the denominator of the above expression to
get7

dly

B S X W - xp),

where X is the matrix of dyadic covariates {z;};; and W is the diagonal matrix with

2
1/w; on the diagonal, where w; = <%%(,@0)) V' (ui(Bo)). The resulting expression

is now linear in .

iv. What is the expression of the term [ that maximizes the approximation of the

likelihood?
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