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Cox proportional hazards (PH) is known as the most popular model for the analysis of multivariate survival data. The main
assumption of the model is that the hazard ratio among any two individuals in the population is constant over time. The
violation of this assumption, however, could cause serious issues such as overestimation or underestimation of hazard
risks and reducing the power of related statistical tests. The main objective of this research, therefore, is to extend the
Cox PH model by adding time-dependent covariates into the model to cope with the presence of non-PH. The proposed
model, moreover, is applied to under-five mortality data based on Indonesian Demographic and Health Survey (IDHS)
2012 and compared with the Cox PH model using Akaike Information Criteria (AIC).
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The Suspected-Infected-Recovered (SIR) model is proposed to analyze the dynamic transmission of dengue fever
disease. The model comprises two main populations, namely human population and mosquitoes population as host and
vector of dengue virus, respectively. Local and global stability of two equilibrium states (disease-free state and endemic
state) of the transmission model is shown by using Routh-Hurwitz criteria. In addition, basic reproduction number (Ro),
which is a threshold point of the dengue fever endemic occurrence in the population, is also investigated.
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