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Destiny at Age 6?
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Investments in Human Capital

Research shows early childhood experience (including prenatal experience)
has large impacts on subsequent socio-economic outcomes

Parental care is a form of investment in children’s human capital, but it differs
substantially across parents with different income and education levels
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Education as an Investment Decision

Costs:
out-of-pocket costs (tuition, books, etc.)

forgone earnings

Benefits: higher future earnings

psychic costs and benefits

earnings

age0

forgone
earnings

tuition

higher
future
earnings

MBA

BEcon
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Investing in an MBA

Lifetime income from BEcon:

y0 +
y1

1+ r
+ . . .+

yT

(1+ r)T

Lifetime income from MBA:

−C+
y′1

1+ r
+ . . .+

y′T
(1+ r)T

Present value rule: Invest if

PV(r) := −C− y0 +
y′1 − y1

1+ r
+ . . .+

y′T − yT

(1+ r)T
≥ 0

Equivalently: Find the value of ρ such that PV(ρ) = 0. This value is called
the rate of return to education. The investment rule is: get an MBA if ρ is
bigger than the market interest rate r.
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Estimating the Rate of Return to Education

Run a regression of the form:

log (earnings)= β(years of schooling)+ controls

The estimated β̂ is often used as an estimate of the rate of return to schooling
one additional year of schooling increases earnings by β (in percentage terms)

the “investment cost” is your current earnings, y0

the future benefit is βy0 each year in the future

if your retirement is relatively far into the future, and if tuition is not too high,
this investment vehicle is like a perpetual bond that pays dividend of βy0 each
year
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Determinants of Investment Decision

tuition cost C or subsidies (e.g., student debt relief)

current earnings y0 (business cycles and MBA enrollment)

education premium y′t − yt
skill-biased technical change

supply of educated workers

quality of education
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Determinants, Continued

interest rate r: effect on “liquidity constrained” families/students

time horizon T
why most students are young?

knowledge is a capital stock

the rate of return to human capital investment increases with utilization
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On-the-Job Training

It can occur through
explicit training programs

learning-by-doing

On-the-job training is a form of human capital investment because:
it takes time away from direct production, and may entail wastage and distract
supervisor’s attention

it enhances the worker’s productivity in the future
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Age-Earnings Profiles: High School vs. College
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Age-Earnings Profiles: Men vs. Women
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General Features

More educated workers earn more

Men earn more than women

Age-earnings profiles (or age-wage profiles) typically are concave in shape:

early stages of career: lots of on-the-job training investments may reduce current
productivity

earnings rise rapidly for two reasons:
accumulation of human capital through on-the-job training
taking less on-the-job training as worker becomes more experienced (why?)

earnings may decline near retirement:
direct effect of age on productivity
obsolescence of human capital
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Fanning Out

Wage gap between college graduates and high school graduates widens with
age

college may be useful for equipping students with the capacity of learning how
to learn

Wage gap between men and women widens with age

female workers are more burdened by family and child care responsibilities

lower labor force attachment discourages on-the-job training (why?)

even a woman who plans to stay full-time in the labor force are affected by if
employers expect that women are less committed to the labor force (gender
discrimination)
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General vs. Specific Human Capital

General human capital: skills that enhance productivity equally in all firms
can be highly “specialized” in the sense of requiring deep expertise—e.g., skills
to fly a plane, doing data science, or teaching and doing research in economics

Specific human capital: skills that enhance productivity in a particular firm
and are less valuable to other firms or potential employers

can be very “generic” in the sense of not requiring deep expertise—e.g., having
experience with using the filing system in a corporation, building rapport with a
company’s clients
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Who Pays for On-the-Job Training

Investment in general human capital is paid by workers (through receiving
lower wages).

Otherwise they could leave the firm and find new jobs at higher pay, leaving
the original employer who finance the investment at a loss.

But many firms do pay for general training of their workers

This may occur when employers have monopsony power, making it difficult
for workers to leave the firm after receiving training
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Training and Wage Compression

Having firms pay for training would result in a more compressed wage
structure (relative to productivity differences)

suppose the productivities during and after training are p1 and p2, respectively

the firm pays for general training by paying w1 > p1 and during training, and
reap the returns by paying w2 < p2 after training

the wage gap between skilled and unskilled worker is w2 −w1 < p2 − p1

Lecture 10 Human Capital 16 / 25



Who Pays for Specific Training

Wage schedule 1: firm pays for part of the training cost through a wage
higher than productivity during training

Wage schedule 2: firm does not pay for training cost
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Protecting Specific Human Capital Investment

Which arrangement is better?
Schedule 1: Worker earns no quasi-rent post-investment: she will easily leave
the firm in response to small changes in utility from worker for different
employers

Schedule 2: firm earns no quasi-rent post-investment: it will easily lay off the
worker in response to small productivity shocks

Optimal arrangement is probably somewhere in between these two
schedules—it minimizes (but does not eliminate) the chances of destroying
the value of specific human capital investment through separation

Specific human capital investment is one major reason why labor turnover
decreases with tenure in a firm

Firms are less likely to lay off workers with higher seniority because they are
reaping rents from these workers due to prior investment in specific human
capital

Lecture 10 Human Capital 18 / 25



Measuring the Returns to Education

Measured returns to schooling are typically between 6–8%

Do more educated workers earn more because education enhances
productivity (human capital), or do they earn more because they are more
productive to begin with (ability bias)?

Twin studies: Compare the wage/earnings of identical twins who receive
different levels of education

Twin studies typically find substantial returns to schooling between a pair of
twins. But identical genetic makeup does not imply identical ability!
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Compulsory Schooling

Compulsory schooling laws in many places requires children to attend school
until they reach their 16th (or 17th birthday)

Because the school year begins on September 1, children born in the fourth
quarter have to stay in school longer than those born in the first quarter

The quarter of birth can be a convincing instrumental variable:
it satisfies the relevance condition

it is unlikely to affect earnings directly (satisfies the exclusion condition)

Angrist and Krueger (1991) used this method to measure the returns to
schooling and found estimated returns similar to those obtained from
ordinary least squares regressions
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Returns to College Education

Ost, Pan and Webber (2018) measures the outcomes for college dropouts

They use a regression discontinuity design

Students falling below a certain GPA will trigger dismissal (but not
necessarily result in dismissal) in public universities in Ohio

The underlying assumption is that, were it not for dismissal, small differences
in GPA would not lead to large differences in outcome

One can think of just below vs. just above the GPA threshold as an
instrumental variable:

satisfies the relevance condition if there is a discontinuous change in dismissal

satisfies the exclusion condition if there is a discontinuous change in outcome
variable

One can also think of those just above and just below the threshold as very
comparable treatment and control groups, more or less as if randomly
assigned
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Dropping Out is Bad for You
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National Supported Work Program

Is job training useful for unemployed workers?

The challenges of measuring the benefit of these programs are:
unemployed workers (who receives training) are systematically different from
those not receiving training

simple difference in differences method may not help because the difference
between these two types of workers are not constant over time—unemployed
workers may be particularly unlucky when they lost the job, but regression to
the mean may cause a rebound of the earnings even without training
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Randomized Experiment

LaLonde (1986) studies the effects of National Support Work Program which
used randomization to assign eligible workers into treatment group (who
received training) and control group (who did not)

Often considered the “gold standard” in medical research

They found a positive but small effect of job training on earnings
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Lessons for Causal Inference

Selection bias

Regression discontinuity design

Randomized control trials
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