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Abstract

Most dynamic microsimulation models treat time as a discrete variable and sample a uniform distribution to determine whether an event or transition occurs. The shortcomings of discrete-time microsimulation models are removed if time is a continuous variable. In that case, the timing of transitions is determined by drawing a random waiting time from a waiting time distribution. Waiting time distributions describe the time dependence of transition rates. They include the exponential model, the Gompertz model and the Weibull model, but also the linear model. These models are studied extensively in survival analysis and event history modelling. Waiting time distributions in microsimulation is the subject of this paper. Drawing random waiting times from a distribution relies on the inverse distribution function or quantile function. Once the quantile function associated with a waiting time distribution is identified, continuous-time microsimulation is relatively straightforward. The paper illustrates the quantile function approach to continuous-time microsimulation using the exponential model and the Gompertz model (+ linear??) and shows that the approach can be extended to other models of time dependence of transition rates, such as the Cox proportional hazard model. The quantile function approach is an effective way to integrate dynamic  microsimulation in survival analysis and event history modelling and to resolve several issues that trouble discrete-time microsimulations. 

The research is part of the MicMac project, an international (European) project funded by the European Commission in the context of the Sixth Framework Programme. The project started in 2005 and aims at the development of a new demographic projection model that bridges the gap between aggregate projections of cohorts (Mac) and projections of the life courses of individual cohort members (Mic). The model is expected to be used to prepare detailed demographic projections for sustainable pension and health care systems. The project is carried out by a consortium of researchers of the Netherlands Interdisciplinary Demographic Institute (NIDI), Vienna Institute of Demography (VID), Institut National d’Etudes Demographiques (INED) (Paris), Bocconi University (Milan), Erasmus Medical Centre (Rotterdam), Max Planck Institute for Demographic Research (Rostock, Germany), the International Institute for Applied System Analysis (IIASA) (Laxenburg, Austria) and the University of Rostock. For details, see Van der Gaag et al. (2005) and the MicMac website � HYPERLINK "http://www.micmac-projections.org" ��www.micmac-projections.org�








