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I. Introduction  

 

 Worklife expectancy within the Markov model, the current paradigm employed by forensic 

economists to calculate time in and out of the labor force from mortality and transitions into and out of 

labor force activity, is commonly dated to Smith (1982 and 1986) and the Bureau of Labor Statistics 

(BLS) Bulletin 2135, which announced the change from the conventional worklife model.  Two living 

states, active at labor force participation and inactive at labor force participation, were used in the work 

of the BLS and continue to be used in common worklife tables.  Methodologically, the theory holds for 

multiple states, but three living states is an empirical constraint to Markov worklife expectancy 

calculations due to the enormous longitudinal survey size needed to generate a reliable matrix of 

transition probabilities.
1
  A few papers have explored a three state model in which the active state has 

been subdivided into (a) the employed and unemployed states of labor force participation, and (b) the 

full -time and part-time states of labor force participation.  This paper explores previously published and 

unpublished two state models relevant to worklife expectancy. 

I I. Data 

 

Using the monthly outgoing rotations
2
 of the CPS from January 1998 through December 2006, 

from 898,081 one-year-apart matching records on individuals in the CPS, we found the average size of 

the U.S. non-institutional population by age, gender, race, Hispanic origin, U.S. state, marital status, 

education, citizenship, and main activity (employed, unemployed, retired, disabled and unable to work, 

student, homemaker, or something else).  The dataset created is significantly larger than any previous 

worklife expectancy study (for example, the Ciecka et al. 1998 study was created from 116,782 

observations).  The match rate was 75.6% across all years. 

                                                 
1 For example, two state models require estimating four living transition probabilities per age, three state models require 

estimating nine living transition probabilities per age, and four state models require estimating sixteen living transition 

probabilities per age.  In order to reliably estimate sixteen transition probabilities per age, the activity would require 

longitudinal surveys of the U.S. population greater in sample size than those currently produced. 

2 The outgoing rotations are persons answering the 4
th
 and 8

th
 interviews in the CPS survey sequence. 
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The CPS matched-record database was population weighted following the U.S. population 

weighting design embedded into the outgoing rotations of the CPS.  Summary statistics comparing the 

matched CPS sample to the official BLS estimates from the CPS are shown below in Table A. 

Table A. Comparison of Official CPS Estimates and Matched Sample Estimates 

 

The data in Table A show that the matched and weighted labor force participation and unemployment 

rates are nearly equal. 

Because worklife expectancy is subject to short-term fluctuations in labor force participation, to 

put the 1998 to 2005 matched sample time period in perspective with long term economic trends, we 

show comparator unemployment data in Figure B. 

Table B. Comparison of Long-term and Matched Sample Unemployment 

 

To complete our Markov worklife expectancy data requirements, we also require the input of the 

proportion of persons dying between ages x and x + 1, qx, and the number of survivors in the population 

at each age x, lx, which is computed from qx.  Since survivor data are not available by the last state 

participation before death, we rely on the U.S. Life Tables 2003 (Centers for Disease Control, 2005) that 

gives survivor data for all persons by gender and age.  Since the last exact age recorded in the CPS data 

is somewhere between ages 70 and 80 based upon CPS month, we close the worklife table at age 75 by 

assuming that all living persons ages 75 and over are inactive. 

Putting together all of the data and running the simplest Markov worklife expectancy model of 

labor force participation and not in the labor force, we get the year-by-year results at ages 25 and 50 for 

males and females by level of education as shown in tables C (males) and D (females). 


