Extension with covariates X;

The complete data likelihood is of the form:
Le = [ [{[m(Xa) f(Yil X, D = D] ((1 = 7(X0)) F(VI X, Dy = 0)]' P £ (Vi X0, Vi) }
1 (1.1)

The complete data log likelihood:
lo = Y _Dillogn(X;) + logf(Yi|X;, D; = 1)]
+ Z(l — Di)llog(1 — m(X;)) + log(f(Yi|Xi, D; = 0))]

+ Y logf (Vi X;, V7). (1.2)

For the case with a covariate X in the model, we need models for:

1. 3/1|X2a Di7 where }/1|X27 D’L ~ N(Nd + ¢dXi7 Q)
(Y, X) is bivariate normal within each disease group (D =0, 1).

2. Vi|X;,Y;, Here we will use a logistic model:

exp(fo + 61y + b2x)
PVi=1X; =Y, =y) =
( | v v) 1 + exp(Oy + 01y + O52)

3. Di| X,

1+ exp(yo + 1)

4. ifA V; = 0 we will replace D; by:
D,=E(D;|X;,Y:;,V;) = E(D;|X;,Y;) due to the MAR assumption



