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e We learn much of what we know “on the job”

— Assistant professors-to-be: you’ll eventually learn to teach, maybe
even to write (but we don’t school you much in either of these skills)

e The Mincer (1974) framework puts experience and schooling together
e Becker (1964) asks: who pays for your OJT? Mincer simplifies by assuming

the answer, so we start with this

Specific Ideas About General HK
e A distinction drawn using two periods, with OJT done in period 0:
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where c is training cost and wq,w; are wages in periods 0 and 1

— Assume f{(L) > f§(L) by virtue of OJT paid for by cost ¢ (the firm
remits this, but where does the incidence lie?)

e FOC: f’(L)
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which we can write:
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e The earnings profile
— If training raises my value to M P; for all employers, my OJT is said
to produce general HK

* You gotta pay me what I’'m worth to others: w; = M Py, because
others will pay that

— This implies: wg = M Py — ¢, from which we conclude that workers
pay for general HK in the form of lower initial wages



e If the HK from training is specific, that is, when the employer providing
OJT benefits uniquely from the resulting productivity boost, the period 1
wage need only clear M P; elsewhere (this might be equal to pre-training
productivity, M Py)

— Employers providing specific HK may share the costs of my OJT,
paying wg > M Py —cand MPy <w; < MP,.

— Paying a little more than M Py in period 1 ensures I stick around
after training.

e As we’ll soon see, the view that most HK is general (and therefore paid
for by workers) can explain why wages increase with experience (though
this is not the only possible explanation for that)

e A noteworthy policy implication of general HK: min wage prevents in-
experienced low-skill workers from acquiring general skills (Neumark and
Wascher 2001 explore this)

e Acemoglu and Pischke (1999) and Autor (2001) question the Beckerian
conclusion that workers pay for general training. Many firms indeed pay
for what looks like general skills training (as does the MIT econ depart-
ment for its IT staff). The explanation, as with many such puzzles, re-
volves around worker heterogeneity and information asymmetry:

— If training is more productive and therefore more valuable to high
ability workers, firms that offer to train can lower wages initially
while inducing favorable self-selection

— Workers of high perceived ability choose firms offering training in ex-
pectation of wage gains in permanent employment, while low ability
workers are deterred by lower wages and limited expected gains

— In Autor (2001), temporary help firms garner a short-run information
advantage (over their clients) that allows them to earn monopsony
profits

The Mincer Earnings Function

e Mincer (1974) asks
— How do schooling and OJT determine wages over working life?
e Assumptions

— HK production technology is given

— The investment path is exogenous; Ben-Porath (1967) analyzes the
endogenous case, but it’s not empirically very tractable; Mincer can
be interpreted as choosing a specification suggested by the BP67
analysis



All skills are general, so workers pay for skill acquisition through
foregone wages

e Details

k(t) = fraction of potential earnings devoted to investment in HK
Earnings are given by y(t) = (1 — k(¢t))E(t) where E(t) is potential
earnings, aka my marginal product, which determines my pay if I
don’t spend anything on OJT

The rate of return on HK is fixed at p for all workers, a parameter
determined by market forces (equalizing differences, perhaps)

Assuming I reap the rewards to my OJT in continuous time, we have:

E'(t) = pk(t) - E(t) = g(t) - E(t)
This simple differential equation has solution:

E(t) = E(0)elo 9(T)dr (1)

e Schooling

For the first s years of life, set k(7) = 1, with k(7) = 0 thereafter:
g(r) =pk(r)=p 0<7<s
=0 otherwise

so for t > s,
y(t) = E(s) = E(0)ef®

and
Iny(t) =Iny(0) + ps,

as in the equalizing differences story

e Experience

For investment periods 7 > s, define work experience r = 7 — s and
parameterize OJT investment as:
~ x

Ha) = ko1~ 2,
for 0 <z < T and 0 otherwise

This comes from BP67 in the sense that: (a) some post-schooling
investment is optimal; (b) investment should decline with age because
the payoff horizon shrinks

Next, write earnings as a function of schooling and what comes after:
E(s,t) = E(0)els sdmH[Lo(Mdr — p(g)els o(r)dr (2)

Change vars from ¢t to x =t — s:
E(s,x) = E(s)elo 9(ndr (3)

where g(z) = pk(z) describes investment as a function of z =t — s



e Earnings

— Finally, use y(s,z) = [1 — k(z)]E(s, z), take logs, and integrate (3)
to obtain the Mincer wage equation:

k
Iny(s,z) = lnE(O)—l—ps—i—pkox—QxQ—ko(l—E)

2T T
o ko pko 2
= [InE(0) — ko] + ps + {pko + T} T = Sp®

Key features
* Log wages are linear in schooling and quadratic in experience

— When do earnings peak? Solve for z* in

. Phot R

— 1
Py T+ 1p

which equals 40 for "= 30 and p = .1
x Yikes, I'm over the hill! (How can I avoid obsolescence?)

— Note that schooling initially reduces earnings by reducing experience,
but the cost of this fades since the experience profile is concave

e Questions

— Why is it fair to say this model treats schooling and experience as
qualitatively similar?

— How can you tell the model assumes that OJT generates general
rather than specific skills?

Earnings equation 'metrics
e Mincer functional forms put to the test in Murphy and Welch (1990)

e Experience vs seniority examined in Altonji and Shakotko (1987) and
Topel (1991)

e Causality, as always, at issue

Angrist 1990: The price of service

e Draftees suffer a loss of earnings and, not coincidentally, perhaps, a loss
of experience

e Enriching the draft lottery first stage (Angrist and Chen, 2011)

e Other experience experiments: plant closures and layoffs as in Jacobson,
Lalonde, and Sullivan (1993)
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Wald Serves in Vietham

o Key variables

zi = randomly assigned draft-eligibility in 1970-72 draft lotteries
D; = a dummy indicating Vietnam-era veterans
Y; = earnings after service

e The causal effect of Vietnam-era military service is the draft-eligibility
RF divided by the draft-eligibility first stage

e D; is also a dummy, so the first stage is a diff in probs:

COV(D,',Z,')
—_— = ED,'Z,':].—ED,'Z,':O
o s = 1] - Eloglz; = 0
= P[DI:1|ZI:1]7P[DI:1|ZI:O}
e The RF is a diff in means 6

e Angrist (1990), Figures 1-2 and Table 3


https://youtu.be/XhLbysRh8XY
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FIGURE 1. SociAL SECURITY EARNINGS PROFILES BY DRAFT-ELIGIBILITY STATUS

Notes: The figure plots the history of FICA taxable earnings for the four cohorts born
1950-3. For each cohort, separate lines are drawn for draft-eligible and draft-ineligi-
ble men. Plotted points show average real (1978) earnings of working men bornn
1953, real earnings + $3000 for men born in 1950, real earnings + $2000 for men born
in 1951, and real earnings +$1000 for men born in 1952.






Multiple groups and 2SLS

e More to the draft lottery than draft-eligibility: Angrist and Chen
(2011), Figure 1

o Let R; =/ € {1,..., J} denote lottery numbers. Draft-eligibility Wald
uses 1[R; < 195] as an instrument in a just-identified setup

e Using fine-grained info on R;, we have
E[vi|ri] = a4+ pP[D; = 1|Rr;], (11)
since P[D; = 1|Rj| = E[Dj|R;]. So we can estimate p by fitting:
yj=a+ppj+1;j=1..,J (12)

o Efficient GLS for this grouped constant-effects linear model is
weighted least squares, weighted by V/(7;)

2
o V(7)) = % under homoskedasticity
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Notes: The figure plots mean W-2 compensation in 1981-4 against probabilities of
veteran status by cohort and groups of five consecutive lottery numbers for white men
born 1950-3. Plotted points consist of the average residuals (over four years of
earnings) from regressions on period and cohort effects. The slope of the least-squares
regression line drawn through the points is —2,384, with a standard error of 778, and
is an estimate of « in the equation
11
Jerj=Bc+8,+ Pa+i

ctj*
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human capital. The earnings function moti-
vated by the theory of human capital is
loglinear in years of schooling and log-
quadratic in years of labor market exper-
ience. This functional form puts testable
restrictions on the time-series of earnings
differences by veteran status.!?

Adapting the human capital earnings
function for the problem at hand, the earn-
ings of individual i in cohort ¢ at time ¢
may be written

(43) Yeti = 61 + Wiso + Box

ict

+ qu:t + ult’

where y,, now denotes log earnings, §, is a
time-varying intercept, B,, y, and §, are
parameters. X, is the civilian labor market
experience of man i in cohort ¢ at time ¢,
taken here to be equal to [t —(c +18)— w, —
s;1], where w; is the deviation of i’s school-
ing from the sample mean level of schooling,
and / is years of military experience for
veterans. As before, s; is a dummy variable
that indicates military service.

To focus on parameters that can be esti-
mated using Social Security data, equation
(4) is rewritten as

(4b) Veti = sit

+ :BO(xct - sl'l) + Y( Xet — sil)2

- (2ywx, —2vylw;s;) + u,,,

where x.,=1—(c+18) and 8, =98, + w;(9,
—By)+ yw Now as in the previous analy-
sis, assume that schooling does not vary by
lottery number. Assume also that schooling
is independent of cohort—this seems rea-
sonable for the small cohort range consid-
ered here. Finally, to focus solely on the loss
of labor market experience, assume that

135ee Mincer (1974) for theoretical justification of the
human capital earnings function. A recent survey of the
human capital literature is Willis (1986).

ANGRIST: LIFETIME EARNINGS AND VIETNAM ERA DRAFT LOTTERY 327

schooling is independent of veteran status.
Then using dummy instrumental variables to
group equation (4b) by cohort, year, and
lottery number, average log earnmgs for
members of cohort ¢ at time ¢ in lottery-
number cell j are

(5) yct; 8 +B0x +'yx

- [Bol_ 'Yl2] ﬁcj
- [Z'Yl]( ﬁcjxct) + act’

whﬁre 8, now includes the period mean of
8

A generalization of model (5) allows the
linear experience term to vary with veteran
status by letting the slope for individual i be
B;= By + B;s;- In this case, mean cell earn-
ings are characterized by

(6) yctj =8+ Box, + Yxft
—[Bol = ¥* + Bi1] .,
- [271 - Bl](ﬁcjxct) + act'

Models (5) and (6) both have the follow-
ing reduced form in terms of unrestricted
regression coefficients:

(7) yctj =8, + Box,, + sz:
+ wlﬁcj + ﬂl(ﬁc‘}xct) + ﬂ::t'

Note that the reduced form veteran effect is
a, = m + myx . Thus, these models parame-
terize a time-varying veteran status coeffi-
cient as a linear function of labor market

14Averagmg over ¢, t, and j eliminates (dyw;x,, —
dyw;s;) because w; is orthogonal to x, and s; by
assumption. Using 'the fact that E(sjlc, j) = E(SZ|L‘,_])
= Pejs (4) simplifies to (5). Note that (5), (6), and (7) are
not estlmable if allowance need be made for cohort as
well as period effects. Qualitatively similar estimates to
those reported below were obtained when §, was
dropped in favor of cohort effects, although the good-
ness-of-fit test leads to rejection of models without
period effects.
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Figure 2. The Effect of Veteran Status on Experience Profiles
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