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Since cured patients will not experience the event of interest, this leads to lim𝑡→∞ 𝑆(𝑡|𝑌 = 1, 𝒛) = 1. It follows 

that 

𝐹(𝑡|𝜽,𝒙, 𝒛) = 1 − 𝑆(𝑡|𝜽,𝒙, 𝒛) = [1 − 𝜋(𝑥)]𝐹(𝑡|𝑌 = 0,𝜽, 𝒛) 

The likelihood can be expressed as 

ℒ(𝜽) = �{[1− 𝜋𝑖(𝒙)]𝑓(𝑡𝑖|𝑌 = 0,𝜽, 𝒛)}𝛿𝑖(𝜏){𝜋𝑖(𝒙) + [1 − 𝜋𝑖(𝒙)]𝑆(𝑡𝑖|𝑌 = 0,𝜽, 𝒛)}1−𝛿𝑖(𝜏)

𝑁(𝜏)

𝑖=1

, 

and the log-likelihood is given by 

ℓ(𝜽) = �𝛿𝑖(𝜏) log{[1 − 𝜋𝑖(𝒙)]𝑓(𝑡𝑖|𝑌 = 0,𝜽, 𝒛)}
𝑁(𝜏)

𝑖=1

+ � [1 − 𝛿𝑖(𝜏)] log{𝜋𝑖(𝒙) + [1 − 𝜋𝑖(𝒙)]𝑆(𝑡𝑖|𝑌 = 0,𝜽, 𝒛)},
𝑁(𝜏)

𝑖=1

 

where 𝑋𝑖(𝜏) and 𝛿𝑖(𝜏) represent the observed event time and censoring status at time 𝜏. 

The maximum likelihood estimates �𝜋� ,𝜽�� can be obtained via algorithms, such as Newton-Raphson Ridge or 

Trust-Region Optimization method. 

 

 


