
 

 

APPLICATION OF THE MULTISTATE LIFE-TABLE METHOD BY NURMINEN 

The life-course approach has gained a lot of attention in recent years in different disciplines.  In labour market 
research, Hytti and Nio (2004) presented prevalence life-table (PLT) estimates of the duration of working life 
(DWL) with two states, classified as “active” (in the labour force) and “inactive” (out of the labour force).  

On the other hand, Nurminen (2008) provided an up-to-date application of an alternative indicator, termed working-
life expectancy (WLE), for the estimation of future employment time and health state transitions. It was pointed out, 
that the multistate life-table (MSLT) technique – with four states – overcomes the limitations of traditional PLT 
methods when they are applied to intrinsically dynamic processes with multiple decrements, like the labour force 
process. Two databases were used: the Statistics Finland’s Labour Force Survey between the years 1980 -2001 and 
occupational health data derived from three cross-sectional surveys of a cohort carried out by the Finnish Institute of 
Occupational Health in 1981, 1985, and 1992. In the thesis, he used estimators of WLE based on the MSLT 
technique by following the theoretical framework of Davis et al. (2001, 2002). The adopted model for the entire 
Finnish labour force distinguished between four activity or health states, viz.: 1) “employed”; 2) “disabled” 
(currently outside the labour force); 3) “other alive” (e.g. unemployed, students, old-age pensioners); and 4) 
“deceased”. Standard errors were calculated using the method of Liang and Zeger (1986). To examine the 
expectancies, Nurminen first estimated year-dependent and age-dependent marginal transition probabilities for the 
four labour force activity/health states by large sample multivariate logistic regressions for men and women aged 
16-64 years old. The WLEs were estimated jointly for multiple years throughout the study period 1981-2001, using 
a multistate regression model with multiple covariates gives more information about WLEs. The multivariate 
regression modeling approach  was made it possible to present a projection for 2006.  

Probabilities and Expectancies 

The probabilities, pj(x), that an individual is in activity/health state j at a subsequent age x are instrumental for the 
estimation of the expectancies, ej(x). Here ej is the expected value of the duration of being in a specific occupation 
state j, expressed as a definite integral of the conditional probabilities pj(x | y), j= 1, 2, 3, 4, over the relevant span of 
age x, 16 ≤ x < y ≤ 64, as follows:                64 
                ej(z) = ∫ pj(x | y) dx 
                                   z 
The probabilities can be estimated from aggregate data available at ages y = 16, 17,…, w, where w is the maximum 
age at work before retirement, which is defined as 64 in the Finnish case. Estimation of the pj is carried out by large 
sample logistic regression. The explanatory variables of his approach were age and year, combined in a cubic 
polynomial function. The estimated numbers of expected years in different states are shown in the Table below.  

Table.  Working-life expectancies for Finnish females and males in three activity states for ages 25 and 55, 
and for selected years between 1981 and 2001 with projections for 2006. (Source: Nurminen (2005), p.576.) 

  

  

 

  

 

Age x State j Females Males 
1981 1991 2001 2006 1981 1991 2001 2006 

25 Employed 27.85 27.08 26.79 26.50 29.74 28.92 28.25 27.91 
Disabled 4.09 53 3.99 4.02 5.25 5.09 4.55 4.12 

Other alive 7.95 8.31 9.14 9.41 4.72 5.76 7.04 7.81 
55 

 

Employed 7.29 7.00 7.33 7.36 8.30 7.64 7.32 7.15 
Disabled 3.28 3.78 3.26 3.31 4.20 4.17 3.69 3.32 

Other alive 4.37 4.18 4.38 4.29 2.36 3.08 3.90 4.45 



 

The Cohort Problem 

The cohort problem appears in a cross-sectional research design in which the data sources involve the risk of 
interpreting changes as age-specific that in fact occur from generational changes. The calculations based on period 
life tables derived from cross -sectional surveys are a snapshot of mortality in a specific period. The advantage is the 
availability of these life tables in all EU countries of interest. In order to locate the cohort problem Davis et al. 
(2001) and Nurminen (2008) used regression modeling frameworks to estimate the expectancies of changing health 
or working life statuses. These estimation methods help to overcome the cohort problem.  
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