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1. Introduction 

Life table is a well-established tool in actuarial science, demography and biostatistics. Hoem 
(1970) first suggested the application of the techniques to the study of labor force status and 
mobility via constructing a working life table (WLT) and computing estimates of working life 
expectancy (WLE), i.e., the future time a person is expected to spend in employment. The 
objective of this paper is to place a recently developed logistic regression modeling methodology 
(Davis et al. 2001) in the general context of survey methodologies and to discuss some distinctions 
between the different types of analytic approaches. 

 
2. Working Life Table Methodologies 

Labor force participation rates were originally expressed as age-specific proportion-type 
rates, e.g., for staying in different work ability and health states. This lead to the construction of 
prevalence-rate WLTs (Sullivan 1971). These much applied conventional techniques are linked to 
data collected at a single time point or from an isolated labor force survey. Another limitation of 
the model is the inability to specify more than one change of state. 

When data are collected from sequential (cross-sectional) population surveys a model can 
include multiple transient and terminal states. The occurrence-exposure rates (i.e., ratios of the 
number of moves from one state to another to the total amount of person-time exposed to the 
transition) can be considered the estimates of the corresponding transition intensities that generated 
the aggregate data recorded in the WLT. There are numerous methods for transforming the 
occurrence-exposure rates to the corresponding transition probabilities and thereby to WLEs. 
Given aggregated data on labor force activity generated by a Markov process with a continuous 
time, a method was developed for the analysis of WLTs by Hoem (1977). The method of Davis et 
al. (2001) is based on a Markov chain for discrete-time aggregate data. The approach uses a large-
sample multivariate logistic regression model to estimate age- and year-specific probabilities of 
being in the states of interest. The modeling of probabilities is easier than with the continuous time 
approach because, e.g., the parametrization, and hence simultaneous dependence on age and time, 
is determined by an exploratory analysis of the logits and not determined beforehand. The 
independence of the transition rates of the state of origin and homogeneity specifications mean that 
the Markov regression models should be estimated on short age intervals. To achieve piecewise 
constancy in the case of wider intervals, Davis et al. (2002) developed a stochastic interpolation 
method. 

Traditional methods to describe and explain the population distribution of states and 
transitions between states are often not based on a parametric model. The relative frequency 
approach relies on age group or other subgroup comparisons and calculates the transition 
probabilities from average behaviors of the samples at each age. Due to substantial stochastic 
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variability in the transition rates from one age interval to another the techniques do not permit the 
estimation of life tables from small data sets with many covariates. Moreover, when the multistate 
life tables of subgroups are compared, other covariates are not kept constant so differences among 
subgroups in life expectancies capture the total rather than the partial effect of the grouping 
variate. The conventional model-based analysis of multistate life tables applies estimated transition 
probabilities to the state space at the aggregate-level by cross-classifying all the covariates. With 
increasing number of covariates the number of cells increases fast leading to vanishing cell 
frequencies. In the approach of Davis et al. (2001, 2002) the explicit modeling of the probabilities 
as a function of relevant covariates enables one to circumvent problems of small cell sizes so that 
the number of covariates entered in the model can be fairly large. 

The method of Davis et al (2001) was recently applied when WLEs were estimated for the 
entire population of Finland, for 1980-2001, using census data on population sizes, mortality 
statistics, register data on disability, and labor force surveys on employment activity (Nurminen et 
al. In press). 

 
3. Conclusions 

In societies such as Finland's today, the population is aging rapidly, and issues of 
unemployment, disability, early retirement and related concerns are of social and political 
importance. Therefore, the need for reliable knowledge supporting the intervening policy measures 
to defend the sustainability of a welfare state is compelling. In future analyses, given individually 
linked longitudinal data from Finnish censuses, relevant registers and surveys, a multistate Markov 
chain modeling with logistic regression analysis provides a means for a consistent estimation of 
transition probabilities, and subsequently working life expectancies, e.g., by industrial 
classification and occupation. 
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RÉSUMÉ 
 

L’espérance de vie, un concept démographique bien établi et les techniques y liées ont aussi 
été appliqués à l'étude du statut d'activité et de la mobilité de la population active. Ceci a été fait en 
construisant une table de vie professionnelle et des estimations informatisées de l'espérance de vie, 
c'est-à-dire le temps futur qu'une personne est estimée de rester dans la vie active. Le but de cet 
article est de placer une méthode d'estimation récente dans le contexte des autres méthodologies et 
de discuter de quelques distinctions entre différentes approches analytiques. En utilisant des 
enquêtes transversales multiples ou des données longitudinales, une modélisation multi-état par 
chaîne de Markov avec une analyse de régression logistique permet de faire une estimation 
consistante sur des probabilités de transition et ensuite sur des espérances de vie professionnelle. 
 


