Appendix A:

Maximum likelihood estimation approach for estimating the parameters of the logistic
regression model (Sogandi et al.)

The parameters of logistic regression model in Eq. (1) using MLE approach. The likelihood

function for n patients at stage j" is according to the following equation.
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For the sake of simplicity, it is better to take the logarithm of the likelihood function. Hence, the
log-likelihood function of the j™ stage can be shown as:
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To find the maximum likelihood estimates, we usually differentiate the log likelihood with
respect to the parameters. For this aim, we take the derivative with respect to the parameters
vector and set it equal to zero as:
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in which (B,—T'Y,Tkj ) =@, . Since, there is no closed-form solution for equation (A3). We solve it

numerically using Newton-Rophson approximation. In fact, the MLE is obtained by an iterative
procedure known as the iterative weighted least squares.



