APPENDIX

Let 
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be the answer variable, and xij  a vector of explicative variables observed at the time 
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, for the observation j=1, ...., ni  on subject i=1, .... m. 

The generalised linear mixed model (GLMM) 

The GLMM are an extension of Generalised Linear Models, in the sense that it includes the possibility of the existence of more than one dimension in the analysis, i.e. repeated measures in time for the same individual; different individuals within the same cluster; and so on. 

In particular let (ij be the expected mean the GLMM tries to explain. The model could be expressed as follows,

 




(ij= E(yij| xij,uij)


Link function

g((ij) =  xij(+zij’(i


Variance function
Var(yij| xij,uij) = (v((ij)

where ( denotes the fixed effects (x the associated explanatory variables), (i the random effects (z the associated explanatory variables), and uij is the error term.

With a binomial response we had,

E(yij| xij,uij)  = (ij
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Var(yij| xij,uij) =((ij(1-(ij)

The random effects are assumed to be identically and independent (multivariate) normally distributed with zero mean and covariance matrix G, that is to say (i ( N(0,G).

Andersen-Gill (AG)

Following Andersen and Gill, the approach to the analysis of data such as ours is to divide the time scale into several bands and to recast the data into counts of events occurring in each band. In particular, the semiparametric approach to event histories takes this idea to the limit by dividing time into infinitesimal intervals in which no more than one event can occur. There are infinitely many intervals with yij=0 and a few with  yij=1. Not surprisingly, this model is formally equivalent to the logistic regression model for matched (stratified) case-control studies in which each case-control group is in fact an stratum with cases and controls.
 

From a practical point of view, the Andersen-Gill (AG) approximation to the Cox model is a counting process approach in which each subject is represented as a set of rows with a time interval. Each row is treated as a different subject. In this case yij(t) denotes a process indicating whether individual i is observed to be at risk for experiencing an j at time t; whereas xij(t) observed covariates in (t) (possibly time-dependent). The cumulative number of events observed for the i subject is called a counting process with an intensity process given by,
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where 
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denotes an unknown baseline intensity; and ( is a vector of unknown parameters.

A problem is that the underlying hypothesis in AG, called independent increments, i.e. multiples observations of an individual are independent, although conditioned by the explanatory variables, is very restrictive and may be untenable. As a consequence, standard errors are biased. For this reason the robustly estimate the standard errors of the parameters by chose a grouping jackknife estimate
. 

� EMBED Equation.3  ���








� 	Therneau TM, Grambsch PM. Modelling survival data. Extending the Cox model. New York: Springer, 2000.


�.	Barceló MA. Marginal and conditional models in multivariate survival analysis (in Spanish). Gaceta Sanitaria 2002; 16(Supl.2):59-68.





[image: image5.wmf])

(

)

(

0

)

(

'

)

(

0

)

(

)

(

t

ij

x

e

t

t

ij

x

e

t

t

ij

y

t

ij

a

l

a

b

l

=

=

_1133165427.unknown

_1133186152.unknown

_1133186669.unknown

_1132580432.unknown

_1042038515.unknown

