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Many changes have occurred in the U.S. 
labor market since 1940.  Examples 

include changes in the premium college 
graduates are paid over high school gradu-
ates, female participation in the labor force, 
executive compensation, immigration, etc.1  
One aspect that has received little attention is 
the changes in the profile of earnings over the 
life cycle for people born in different decades.  

Flatter Life-Cycle Profiles

Figure 1 illustrates the earnings profile of 
high school-educated workers for four birth 
cohorts, those born in the 1910s, 1920s, 1930s 
and 1940s.2   
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their average earnings rose by a factor of 3.5 
over the next 30 years of the working life 
span.  In contrast, the profile for the cohort 
born between 1941 and 1950 is flatter:  The 
rise in earnings for this cohort over the 
30-year span is a factor of just 1.3.3  That is, 
the later cohort did not experience the same 
earnings growth over the life cycle as the ear-
lier cohort did.  Why did the life-cycle profile 
become flatter for the later cohorts?  

A Theory of Earnings over  
the Life Cycle

To answer the question, it is useful to start 
with a theory of earnings over the life cycle. 
A model was developed by the economist 
Yoram Ben-Porath in 1967 to explain why a 
worker experiences earnings growth over the 
life cycle, rapidly while young but not so rap-
idly as he gets older.  In this model, each indi-
vidual (e.g., a high school graduate) enters the 
labor force with an innate ability.  The ability 
of each worker includes both cognitive and 
noncognitive skills and describes the worker’s 
capacity to learn and to accumulate human 
capital.4  The worker devotes some of his time 
to working, which yields current income, 
and the rest of his time to accumulate human 
capital, which yields higher future income. 

At the early stage of the life cycle, the 
worker will allocate more time to accumulat-
ing human capital since he has almost all of 
his working life span ahead of him to recoup 
the investment.  Toward the end of the work-
ing life span, the worker will slow down the 
accumulation of human capital.  Such a pat-
tern of human capital accumulation results in 
an earnings profile that is (i) rising with age 
when the worker is young and (ii) gradually 
tapering off as the worker gets older.  Work-
ers of different innate ability accumulate 
human capital at different rates:  More-able 
workers accumulate human capital more 

rapidly while they are young and, hence, have 
steeper increases in their earnings. 

Role of Ability

One possible explanation for the change 
in life-cycle profiles in Figure 1 is that the 
pool of high school-educated workers in the 
later cohort is different from the pool of high 
school-educated workers in the earlier cohort.  
Specifically, the explanation hinges on the 
ability of the average high school-educated 
worker in the earlier cohort being higher.  
Why would the average ability be different 
across cohorts?  It is not because we have a 
strong reason to believe that the high school 
graduates of the earlier birth cohort had 
higher innate abilities than those of the later 
cohort.  However, the pool of high school-
educated workers in a cohort is determined by 
who among the high school graduates chooses 
to enter the labor force and who decides to go 
to college.  Observations on the educational 
choice of different cohorts would then inform 
us on the change in average ability of high 
school-educated workers and help us explain 
the change in life-cycle profiles.5  

To understand how ability plays a role in 
the changes in life-cycle profiles, imagine 
high school graduates with different innate 
abilities.  The ability distribution in the 
earlier cohort, as mentioned in the previous 
paragraph, is the same as that in the later 
cohort.  Graduates above a threshold level of 
ability decide to go to college, and graduates 
below the threshold decide to enter the labor 
force.  College enrollment data on the frac-
tion of high school graduates who continue 
their studies by going to college maps into the 
threshold ability:  Increases in the fraction 
imply decreases in the threshold ability. 

Figure 2 illustrates the steady rise in the 
percentage of high school graduates who have 
enrolled in college. 

Real Earnings over the Life Cycle for 
Workers with a High School Diploma

figure 1

SOURCE: Census data 1940-2000, IPUMS USA.  Steven Ruggles, 
J. Trent Alexander, Katie Genadek, Ronald Goeken, Matthew B. 
Schroeder, and Matthew Sobek.  Integrated Public Use Microdata 
Series: Version 5.0 [Machine-readable database].  Minneapolis: 
University of Minnesota, 2010.

Real earnings are measured in year 2000 dollars.  Synthetic cohorts 
are built from census data for white male workers with only a high 
school diploma.  Each life-cycle profile is described by mean earn-
ings of four age groups: 20-29, 30-39, 40-49 and 50-59.  Earnings 
at each age for each cohort are normalized by earnings at age 
20-29 for that cohort.

When individuals with only a high school 
diploma from the cohort born between 1911 
and 1920 entered the labor force (age 20 to 29),  
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E N D N O T E S

	 1	 See Ashenfelter and Card.
	 2	 The details are in Kong.  See also Kambourov 

and Manovskii. 
	 3	 Of course, at the time of entry into the labor 

force, the later cohort earned more than the 
earlier cohort due to sustained productivity 
growth in the U.S.  For example, workers of 
age 20-29 from the later cohort earned 2.5 
times more than similar workers in the earlier 
cohort. 

	 4	 Test scores that are designed, for instance, to 
evaluate knowledge in math or science are 
only part of the measure of ability in Ben-
Porath’s model.

	 5	 The details of this explanation are worked out 
in Kong. 

	 6	 This is not the same as the data in Figure 
1.  Recall that all of the workers in Figure 1 
have only a high school diploma and did not 
continue their studies past high school. 
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The fraction is 40 percent for the 1911-
20 cohort and 64 percent for the 1941-50 
cohort.  That is, the threshold ability for the 
later cohort is lower; so, the average worker 
who enters the labor force right after high 
school has a lower ability.  The lower ability 
then, according to the Ben-Porath model, 
implies that the human capital accumulation 
is less rapid.  Hence, the life-cycle earnings 
profile of high school-educated workers in 
the later cohort is flatter.  

Is there any direct evidence that the innate 
ability of the average high school-educated 
worker in the later cohort is lower?  It is dif-
ficult to directly verify the decrease in aver-
age ability since measures that include both 
cognitive and noncognitive skills of workers 
of different cohorts are not easily available. 

We can, however, indirectly verify the 
decrease in ability using the theoretical 
implications of the model.  For example, just 
as the pool of high school-educated work-
ers looks different across cohorts because of 
the educational choice, the pool of college-
educated workers also looks different.  If the 
ability of the average high school-educated 
worker is lower in the later cohort because of 
the lower threshold, then it must be the case 
that the ability of the average worker who 
continued his studies beyond high school 
is also lower in the later cohort.  Then, the 
Ben-Porath model implies that the life-
cycle earnings profile for a college-educated 
worker in the later cohort should be flatter 

relative to that of the earlier cohort.  This 
implication of the model can be examined 
using data for workers who are not in Figure 
1: data on life-cycle earnings profiles of 
workers who enrolled in college.6  For the 
cohort born between 1911 and 1920, the 
earnings of the college-educated worker 
increases by a factor of 4 over a working life 
span of 30 years; for the cohort born between 
1941 and 1950, the corresponding increase is 
a factor of about 2.4.  The life-cycle earnings 
profile of the college-educated worker in 
these two cohorts is illustrated in Figure 3.1911-1920 1921-1930 1931-1940 1941-1950 
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Percentage of High School Graduates 
Who Continued to College

figure 2

SOURCE: Census data, 1940-2000, IPUMS USA.  Steven Ruggles, 
J. Trent Alexander, Katie Genadek, Ronald Goeken, Matthew B. 
Schroeder, and Matthew Sobek.  Integrated Public Use Microdata 
Series: Version 5.0 [Machine-readable database].  Minneapolis: 
University of Minnesota, 2010.

For each birth cohort, this percentage is at ages 30-39.  Some col-
lege education and above includes any schooling past high school.

Thus, it is indeed the case that the life-
cycle earnings profile of the college-educated 
worker in the later cohort is also flatter, as 
implied by the Ben-Porath model.  This indi-
rect evidence is in favor of the explanation 
based on the educational choice of workers 
in different cohorts. 

B. Ravikumar is an economist at the Federal 
Reserve Bank of St. Louis.  Yu-Chien Kong 
is an economics graduate student from the 
University of Iowa.  For more on Ravikumar’s 
work, see http://research.stlouisfed.org/econ/
ravikumar/.  For more on Kong’s work, see 
http://myweb.uiowa.edu/ykong. 

Real Earnings over the Life Cycle for 
Workers Who Have At Least Some 
College Education 

figure 3

SOURCE: Census data 1940-2000, IPUMS USA.  Steven Ruggles, 
J. Trent Alexander, Katie Genadek, Ronald Goeken, Matthew B. 
Schroeder, and Matthew Sobek.  Integrated Public Use Microdata 
Series: Version 5.0 [Machine-readable database].  Minneapolis: 
University of Minnesota, 2010.

Real earnings are measured in year 2000 dollars.  Synthetic 
cohorts are built from census data for white male workers who 
have some college education and above.  Each life-cycle profile 
is described by mean earnings of four age groups: 20-29, 30-39, 
40-49 and 50-59.  Earnings at each age for each cohort are 
normalized by earnings at age 20-29 for that cohort.
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