JOB MOBILITY AND EARNINGS
OVER THE LIFE CYCLE

GEORGE ]. BORJAS*

Previous studies have shown thac in the short run quits generally lead to
wage increases on the next job and layoffs to no increase or toa wage cut. The
author of this study argues, however, that the prospect of a job change forany
reasor creates a disincentive for a waorker to invest in rraining thae is specific
ta the current job, and therefore those who change jobs frequently may earn
less aver their life cycle than those wha, other things equal, seldom change
jobs. An analysis of data from the Nauonal Longitudinal Survey of Mature
Men supports that expectation, showing that for white males job separations
usually lead to wage gains in the short run but nonmaohile workers end to
achieve significantly higher wages over the long run.

M ANY recent studies have shown that the
growth of earnings aver the life cycle
can he explained through a human capital
madel.! The hypothesis of this framewark
is that individuals are willing to forgo earn-
ings today by investing in learning activi-
ties for the opportunity of increased earn-
ings in the future. The objective of this
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like to thank Ann Bartel, Gary Becker, James
Heckman, Salomon Palachek, Shevwin Rasen, and es-
pecially Jacob Mincer for comments made on earlier
drafts of this paper. The research was conducred while
he was associated with the National Bureau of
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See Jacob Mincer, Schoaling, Experience, and
Earnings {New York: National Bureau of Economic
Research, 1974) for an exposition and application of
the human capital model to 1960 U 5. census daa. An
excellent survey of the literature is given by Sherwin
Rosen, “Human Capital: A Survey of Empirical Re-
search," Research in Labar Econamics, Vol. 1 (1977,
pp. 3 -39

paper 1s to extend the human capital ap-
proach to an analysis of the effects of job
mability on the cross-sectional distribution
of earnings.

It will be argued that job maobility has two
effects on earnings. First, it is likely tolead to
changes in the wage rate an individual re-
ceives as he or she moves fraom one job to
another. In other words, turnover will create
shifts in the level of the experience-earnings
profile across jobs—a relauonship that has
been well documented in the literature.
Quits have generally heen found to lead to
wage increases and layoffs to wage decreases
or at least no wage increase.? A second effect,
however—thar of mohility on the slope of
the experience-earnings profile—has been
ignored in the literature, It is hypothesized

28¢e Ann P. Barte] and George ]. Borjas, “"Wage
Growth and Job Turnover: An Empirical Analysis,"
in Sherwin Rosen, ed., Studies in Labor Markets
{New York: Nadonal Bureau of Economie Research,
forthcoming).
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here that the prospect of labor turnover will
create disincentives for investing in on-the-
job training as long as the training is
partly specific to the current joh. Since less
investment is undertaken when a job sepa-
ration is anticipated, earnings will grow ata
slower rate while on a job that is not ex-
pected to be permanent. In other words, job
mability will tend to flatten the slope of the
experience-earnings profile within the job.

This paper is an attempt to determine
whether the “slope’’ effect of job mobility on
earnings is empirically important. It pre-
sents a framework that allows for the esti-
mation of this effect and empirical results
from tests run on the National Longitudinal
Survey (NLS) of Mature Men.

The Specification of Work History
in the Earnings Function

It has been shown that the relationship
hetween the individual's earnings capacity
and his stock of human capital can be writ-
ten as:?

T
(1 InE;=InkE, +r X ki

i=0
where:

E, = earnings capacity at time £,
defined as what the individ-
ual's earnings would be if he
did not invest in human
capital;

¥ = the rate of return to human
capital investment;

E; = earnings capacity after com-
pletion of s years of school-
ing; and

ky = the rauo of dollar investment
costs {C,) to earnings capacity
(E;) or a measure of the frac-
tion of time spent investing at
time t.

Equation 1 can be interpreted as saying that
the current earnings capacity of an individ-
ual can be decomposed into two parts:

38ee Mincer, Schooling, Experience and Eamings,
pp. 11 - 19 To simplify the exposition, it has been
assurmed that the rate of return to human capital, r, is
CONStant over dme.

what the individual was worth prior to en-

tering the labor market (E;} and the returns

to on-the-jobh training undertaken mn the
T

postschool period ( r Eo ki), where T

b
measures the number of years of labor-force
experience.

The main prediction of models of life-
cycle allocation of learning activities is that
the investment ratio—the proportion of
time spent on human capital investment
(ke )—will decline over nnme.* This 1s pre-
dicted to accur because earlier investments
have a longer payoff period and invest-
ments undertaken later in the life cycle are
mare expensive (due to the rising wage rate).
This theoretical insight allows the trans-
formation of the unohservable investment
ratio into observable years of labor-force
experience. For example, a simple func-
tonal form describing the path of invest-
ment over the working life would he:

(2) by = ko - Bi

where &, is the inital level of the investment
ratio {the proportion of time allocated to on-
the-job taining upon entering the labor
force} and B is the rate of decline of human
capital investument. Rewriting Equation 1
1n continuous terms, substituting Equation
2, and integrating yields the simplest form
of the earnings function:

(3) InE =1InkE +rk,T - Lg T?

Note that Equation 3 reveals that individ-
uals choosing to spend more of their time in
learning activities (those having larger
k., ) will have steeper rates of growth of earn-
ings.

The functional form of this widely used
earnings function arises from the assump-
ton that investment declines linearly over
the working life (Equation 2). For some
groups of individuals (married women, for
example) such an assumption is clearly

15¢e Yoram Ben-Porath, “The Production of Hu-
man Capital and the Life Cycle of Earnings,"' fournal
of Political Economy, Vol. 75, No. 4 {August 1967},
pp. 352 -85, and Gary 5. Becker, Human Capital,
2d. ed. (New York: National Bureau of Economic
Research, 1975).
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false.d Less obviously, once specific train-
ing and job mobility are introduced 1n the
analysis, the assumption of continuously
declining investment 1s likely to be unrea-
listic even for men with a permanent attach-
ment to the labor force. In particular, spe-
cific training and labor turnover are likely
to create additional implications regarding
the timing of investment activities over the
life cycle. The major implications are:®

l. The experience-earnings profile is
likely to bhe discontinuous across jobs, for
two reasons. First, job mobility will prob-
ably result in wage gains if the job switch
has heen voluntary. These gains, in a sense,
represent the returns to investments in job
search. Second, the path of investment (k;)}
over time will also tend to have discontinu-
ities across jobs, primarily because different
jobs provide different learning opportun-
ities, and hence the fraction of time that can
be invested is likely to vary amoang jobs.?

2. If investment declines over the life
cyele, as the optimization madels predict,
then the proportion of time spent in train-
ing activities will probably decline as time
elapses within a particular job. The reasons
for this, of course, relate to the fact thar given
jobs of finite duration in a person’s life cycle,
the returns are grearer o earlier than to later
investments and the costs of investment are
likely to increase over time. The decline of
investment within the job is more likely to
he observed on jobs of longer duration since
at the heginning of the job, while the quality
of the match is being investigated by both

iJacob Mincer and $Sclomon Polachek, “Family
Investments in Human Capital: Earnings of Women,”
Journal of Political Econamy, Vol. 82, No. 2, Parc I1
{March 1974), pp. 576 - 5108, argue that the discontin-
uity in labor-force partcipaton experienced by mar-
ried women creates discontinuities in both the ex-
perience-earnings profile and the investment path
aver the life cycle.

sSee Solomon Polachek, “Differences in Expected
Past-School Investment as a Determinant of Market
Wage Differentials,” International Economic Review,
Vol. 16, No. 2 {June 1975), pp. 451 - 70, and Ann P.
Bartel and George ]. Borjas, “Specific Training and
Its Effects on the Human Capital Investment Pro-
file," Southern Fconomic Journal, Vol. 44, No. 2
{Octaber 1977), pp. 333 -41.

"See Sherwin Rosen, “Learning and Experience in
the Lahor Market," Journal of Human Resources,
Val. 7, No. 3 {Summer 1972), pp. 326 - 42,

the individual and the employer, invest-
ment may increase or remain constant. A
second implication of the analysis is that
the proportion of time spent in human cap-
ital investments is likely to be higher the
earlier the joh occurs in the life cycle. That
is, among jobs of the same duration, those
that are held earlier in the life cycle are likely
to have larger investment volumes than
those held later in the cycle.

One way of introducing these effects into
the earnings function is by incorporating
the work history of the individual inio rthe
equation. Generally, suppose there are n
jobs in the individual's working life up to
time ¢, Then Equation 1 can he written as:

Zn

£y
() ME=InEstr Zha+. .. 41 2 ki,

where ¢; 15 the duration of the § th job and
#;; is the investment ratio in the i year
of the j** job. As was argued earlier, the
proportion of time spent on human capital
investment will decline within the jobh.
Thus:

(5) ki = Roy — Bit (i=1,...,n)
where k,; measures the proportion of time
spent in investment activities during the
first year of the i job and B, measures the
rate of decline of investment within the job.

We also expect the intensity of investment
in the i job (as measured by &} to be af-
fected by the timing of the job in the life
cycle. That 15, more investment 1s likely to
take place the earlier the job occurs. This, of
course, follows from the fact that if some of
the training is general {or useful in other
jobs) the payolff is greater the earlier it oc-
curs. If the training is partly specific, how-
ever, a more important prediction can be
derived: the intensity of investment in the
2% jab (ke;) will be positively correlated
with the completed duration of the joh. Thi-.
positive correlation arises because if specitic
training exists, higher volumes of invest-
ment imply lower turnoverrates and, hence,
longer job durations.

These hypotheses can easily be intro-
duced into the earnings function if the re-
lationships are linear. In particular, the
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level of invesiment in the 2 joh (k) is
given by

{6) ko = @; + ﬂ{t? - O, (i=1,..., n)
where (¥ is the expected completed dura-
tion of the i** job and 7; is labor-force ex-
perience priar to starting job .# The param-
eter #; measures the importance of specific
training on investment behavior, while
a; measures the effect of aging on the dis-
tribution of lifetime investments.?

A problem immediately arises since the
t¥ are not abserved. For all previous jabs
{¢=1,...,m—1), a first-order approximation
is the actual completed job duration. For the
current job we know that £} 2 e,. Specif-
ically, % = e. + R, where R represents the
years remaining on the current job. An
implication of the existence of specific
training is that those men who have heen
longer at the job and invested more in spe-
cific training will have a lower probability
of quitting {and of layoff) than other in-
dividuals!t Thus a first-order approxima-
tion would suggest

o R=M\+ e,

We can convert the unobserved completed
duration of jabs (¢¥) into abserved jab dura-
tions {(e;} by the following transformations:

€, 1en

At Ye,, t=n,Y=1+4.

Equations 5-8 provide the theoretical
framework that allows the conversion of
unohservable investment ratios into ob-
servable job duration variables. In fact, if we
convert Equation 4 into continuous terms
and use Equations 5 - 8, a “segmented earn-

30 course, 71 = 0 since at the beginning of the first
job no previous experience has been accumulated.

"Thus f}; measures the effect of aging within
the job for given levels of previous experience.

YWThe fact that the probability of separation strongly
diminishes with job tenure has recently been dacu-
mented by Ann P. Bartel and George J. Borjas, “Mid-
dle-Age Job Mobility: [ts Determinants and Conse-
quences,” in Seymour Walfhein, ed., Men tn the Pre-
Retiverment Years (Phuladelphia: Temple University
Press, 1977}, pp. 39-97.

ings functon’” can he derived in which
earnings capacity depends on the duration
of each of the jobs in the life cycle and on
quadratic and interaction terms. To iilus-
trate, assuming there are two jobs in the life
cycle, earnings capacity at tme ¢t can be
written as:

(9) ].rlEc =ln E5 trae t ?‘(0!2+102}\}82

The human capital framewark, there-
fore, suggests that we estimate an earnings
function in which there are three sets of in-
dependent variables: a linear term measur-
ing duration for each joh in the life cycle
(¢;}; a quadratic term for each of these job
durations (e?); and an interaction term be-
tween the duration of the i** job and ex-
perience prior to the :** job! These three
sets of variables roughly capture the ex-
pectation that earnings within the job will
increase at a diminishing rate and the rate
of growth of earnings in a job will be higher
the earlier the job accurs 1n the life cyclei?

UThe functional form for the earnings function
with n segments can be shown to be:
n-t
In Ey = ln Eg + _El rigieit talda + Pplen
i-

n-i .
+ E] rif O, ——‘f—‘-]ef
=

A n
+rplPa ¥ -T”)efl - X oW
A detailed discussion of the derivation and of identifi-
cation problems can be found in George J. Borjas,
“Tab Investment, Labor Mobility and Earnings”
{Ph.D. dissertation, Calumbia University, 1975).
2Clearly Equation 9 cannot be estimated since
the dependent variable is earnings capacity, which
15 unobserved. Net earnings can be defined as ¥, = E;
- Ci,sothat ln ¥, = InE; + In{l - k,;). The variable
¥: is closer to the empirically observed earnings since
most investment costs are likely o be forgane earn-
ings. Assuming that £, is a small number, ln {1 - 4,
=~ — k. Using Equations 5~ 8 leads to k; being a
function of job duragon and previous experience.
Thus the equation for observed earnings has the same
form as Equation 9 bur a slighdly different interpreta-
tion of the coefficients in terms of the underlying
parameters of the model. Details are available on re-
quest from the author.



JOB MOBILITY AND EARNINGS OVER THE LIFE CYCLE 369

The estimation of Equation 9 in prin-
ciple allows us to use the estimated coef-
ficients of the regression to solve for the
underlying theoretical parameters. Given
these calculations, estimates of investment
ratios, ke, for each job could be abtained,
but only by making assumptions concern-
ing the magnitude of the rate of return to
human capital investment, », and the rate
of decline of human capiial investment, f;,
since the model is underidentified. Thus it
15 1impossible to test directly the importance
of specific waining in the determination
of earmings. It can be shown, however, that if
4 (the completed duration of the current
job} were known, and if there were two jobs
in, the working life, the earnings function
in terms of ahserved earnings, Y, could he
written as:!3

(].0) In Yg =f(€],82,821,€§,€]6’2}
trpsRee, - P9 R

Equartion 10 says that (log) earnings are a
function not only of the same variables that
entered Equation 9 {i.e., f{e ¢e% el e.6,)],
but also of R (the time remaining in the
current job as of time t), and an interaciion
term between R and e, (the tme already
elapsed in the current job). The reason that
R enters negatively into the determination
of current earnings is that there exists a
positive correlation between investment and
job duration: the longer the time remaining
in the current job, the higher the incentive
to invest more in the current time period
{since the payoff period to specific training
15 longer) and therefore the lower current
earnings. The interaction between R and
¢4 15 positive because the theory suggests
more investment in longer johs. That 1s,
the larger es, the more investment that has
already taken place and the higher the re-
turns the individual is collecting at time ¢.

Equation 10 also indicates that panel data
can be used to test directly the importance of
the specific training hypothesis as long as

BEquation 10 is derived in Borjas, “Job [nvest
ment, Lahor Mobility, and Earnings.” Details on the
derivation are also available from the author on re-
quest,

the individual is followed up for a long
enough period of time to observe a job sepa-
ration. Moreover, the estimation of Equa-
tion 10 unambiguously allows the identifi-
cation of two important parameters of the
maodel: the rate of return, r, and the param-
eter measuring the relationship hetween
completed joh duration and investment
levels in the current job, A,.

Empirical Analysis

The maodel outlined above 1s estimated
using the 1966 National LLongitudinal Sur-
vey of Mature Men.'t In 1966, at the time of
the survey, these men were 45— 59 vears of
age. The NLS provides us with a retrospec-
tive working history for the men sampled.
Because of rhe structure of rthe question-
naire, it is possible to get, at most, the dura-
uon of three jobs in the individual’s work-
ing life: the firse full-time job ever held after
completion of schooling, the job held for
the longest time, and the job held at the time
of the survey (the “current” joh). Since two
or three of these jabs might be the same (that
is, the first job could have heen held langest)
we have different numbers of jobs across
individuals. The data also allow us to deter-
mine the time elapsed hetween jobs, such as
that hetween the end of the first job and the
beginning of the longest job(a“residual”}.

The earnings functions derived earlier
require the same number of jobs across in-
dividuals. To provide this, the sample was
broken up into four job mobility patterns:

Pattern 1: only one job has been held since
the completion of schooling. Obviously,
this pattern 1s compoased of the least mobile
individuals.

Pattern 2: the first joh after the cample-
tion of schooling is different from the cur-
rent job, which 1s also the longest job. We
can identify the rtime elapsed between the
first and current jobs (a residual). This pat-
tern is therefore characterized by three seg-
ments.

Pattern 3: the first job was the longest job
but it 1s not the current job. Again we can

HUSee 1.8, Department of Labar, The Pre-Retire-
ment Years, Vol. I, Manpower Research Monograph
No. 15 {Washington, D.C.: G P.O., 1970} for an ex-
tensive discussion of the survey.
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identify a residual: the time elapsed between
the firstand current jobs. This pattern is also
characterized by three segments.

Pattern 4: the first, longest, and current
jobs are all different, providing two resid-
uals—the time elapsed between the first
and longest jobs and the time elapsed he-
tween the longest and current johs. This
pattern, which contains the most mobile
individuals, is characterized by five seg-
ments.

In order to pool the samples, a simple
method is used throughout. All individuals
are assumed to have a current job. FIRST
1s defined as the first job after completion
of schooling, if it is different from the cur-
rent job; GAPA is defined as the residual
following the first job; LONGEST isthejab
held longest, if different from both the first
and cutrent johs; GAPB 1s the residual fol-
lowing the longest job; and CURRENT
is the current joh. If a job does not existfora
given individual, a zero 1s coded as his ex-
perience for that particular job !f

The sample was restricted to white men
who were working in 1966, who were not
self-employed, and for whom there were
valid data for wage rates, working life histor-
ies, and the other key variables in the analy-
sis. These restrictions simplify the study by
avolding the problematical interpretation
of earnings for self-employed individuals
and the effects of racial discrimination on
wage rates. The dependent variable in the
analysis 15 the natural logarithm of the

usual wage rate in the job held during the

1966 survey week.

Tahle 1 defines the variables used in the
study. Table 2 presents summary statistics
for each of the mobility patterns and for
the pooled sample. It shows systematic
variations in earnings across mobility pat-
terns, The least mabile men (Pattern 1) have
wage rates 37.3 percent higher than the
most mohile men (Pattern 4). The same
finding holds when we compare Pattern 2
{where the current job is the longest held) to
Pattern 4: those men who have held their

VFor example, in Pawern 2--where the first job is
different from the current (longest) job—FIRST,
GAPA, and CURRENT would exis, but LONGEST
and GAPB wonld be coded as zero.

Table I. List of Variables.

RATE = Usual wage rate in 1966 job.

ANNUAL = Annual earnings in 1965.

EDUC = Corapleted years of education.
EXPER = Experience since completion of
schooling {in years).

FIRST = Duration of first job after completion
of school—if different from the
current job {in years).

GAPA = Residual experience following

FIRST {in years).

LONGEST = Duradon of laongest job ever—if
different from first and current jobs
{in years).

GAPB = Residual experience following

LONGEST (in years).
CURRENT = Current job experience (in years).

INTER:) = Interaction term pertaining to the it
job: tenure in i job timesexperience
prior ta the ¢t job.

HIiTH =1 if health is good or excellent; (
atherwise.

TRAIN = Number of years of formal post-
school training.

MAR = 1 if married with spouse present; 0
otherwise,

current job longest have wage rates 16.3
percent higher. Moreaver, Table 2 reveals
that in comparing Patterns 2 and 4 {which
jointly contain 89 percent of all obéerva-
tions), differences in personal character-
istics, such as education and health, are too
small to explain the sizable wage differ-
ential.

Table 3 gives the unsegmented earnings
function derived in Equation 3 for the
pooled sample and across mobility patterns,
using the natural logarithm of the wage rate
as the dependent variable. Note that the co-
efficients of the linear experience variable
{which in the human capital mode) measure
roughly the proportion of time spent in-
vesting in the early phases of the working
life) are larger for the less mobile, Patterns 1
and 2. In other words, the experience-earn-
ings profile is steeper for the less mobile
mern.

The individuals in Pattern 1 have had
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Table 2. Means of Variahles.
Pattern Pattern Pattern Pattern Paoled
Variable | 2 3 4 Sample
EDUC 12.38 10.48 9.95 14.22 10.48
AGE 50.39 51.15 51.80 51.13 5114
ANNUAL 9997.6 A286.4 6103.2 6863.7 7814.1
RATE 4.38 371 2.77 5.19 3.53
FIRST — 320 17.91 298 3.99
GAPA — 12.16 7.36 10.00 10.53
LONGEST — — — 12.18 399
GAPB — — — 521 1.62
CURRENT 25.38 1821 5.75 399 15.48
HLTH 86 E:18 .8 A2 81
TRAIN 96 82 85 83 83
MAR .93 93 89 £9 492
Number of
Observations 111 1136 113 616 1976
Table 3. Unsegmented Earnings Functions
(Dependent Variable = In (RATE); t-ratios are given in parentheses),
Pattern Pattern Patiern Patiern Paoled
Variahle | 2 3 4 Sample
CONSTANT 441 171 - 0006 716 247
EDUC [38%# A16g+# ]2 05g++ 57
(2.8) (15.9) (5.1) (8.1} (18.6)
EXPER 030* K1l - .0009 - a7 A010%
(1.6) (L) (- .04) (-7 (1.5}
EXPER? - .(0306* - 0002 0002 0002 —.0001
(- 1.4 (-9 {.4) t.6) (- L1}
R? .120 208 211 140 181

*Significanc at the .10 level in a one-tail test.
**Significant at the 05 level in a one-tail test.

only one job. Therefore the analysis of their
earnings profile does not require any seg-
mentation of their work experience history.
The coefficients of experience can. he used
to calculate an estimate of k,, the invest-
ment ratio measuring the fraction of time
spent investing immediately after entering
the labar force. If the rate of return 1s as-
sumed to be 10 percent, the initial invest-

ment ratio 1s 18 percent.t®

1T illustrate this calculation, consider Equation
3, which 1s written 1n terms of earnings capacity. To
convert it to observed earnings, ¥y, note that In ¥, =
InE; + In {1 ~ &} and assume In(l - k) = - A
Equation 3 can then be written in terms of observed
earnings as:

In¥e=(In Es — ko) + (rhy + BT —%TQ
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The segmented earnings functions for the
pooled sample are presented in Table 4. As
can he seen, the interaction terms between
tenure in the i* job and labor-farce experi-
ence prior o the i joh are mostly negative,
The economic meaning of these negarive
interaction terms is that cthe rate of growth
of earnings in the {* job is smaller the later
the job occurs. In terms of the human capi-
tal maodel, thisimplies tharlessis invested in
jobs that occur later in the life cycle. Note
also that the coefficients of the square of
each job duration are generally negative.
This implies that the rate of growth of earn-
ings within the job diminishes as job tenure
accumulates. The interpretation given by
the human capital model would be thar
incentives for investment decline as tenure

Table 4. Segmented Earnings Functions,
Pooled Sample.

{Dependent Variable = In (RATE))

Variable Coefficient t-ratio
CONSTANT 223

EDUC 061%* (18.0)

FIRST — 0004 {- 05)
GAPA 011 (1.5}

LONGEST 01g** {1.8

GAPB - .00g (- 6}

CURRENT L0284 {3.4

FIRST? .00a7 {3

GAPA® - .0001 {- .8

LONGEST? - .0004* (- 1.9

GAPR? ~ 0003 {—.07)
CURRENT? — 0004+ {- 2.5}

INTER? - .0005%* {- 1.4

INTER3 — 0007+ {—-2.4)

INTERY 0005 {9

INTERS — 0054 {(-2.2

R2 233

*Significant at the .10 level in 2 one-tail test.
#+Jignificanc ac the .05 level in a one-tail test.

The regression in Table 3 suggests (rhg + ,G) =030,
and rfB/2 = .0006. Using r = .10 and simultaneously
solving thess equations yields kg = 18.

on the job increases. Finally, the coefficients
of the linear job tenure terms tend ta be posi-
tive or zero. We find, however, that among
the coefficients of experience in johs prior
to the current jobh, the effect of experience in
the longest job is by far the largest. This
result, of course, highlights the importance
of experience in determining current earn-
ings 1n jobs held for a long time. The human
capital interpretation 1s that relatively
large investment incentives exist in jobs
held longer, presumably due to the speci-
ficity of on-the-job wraining.

By estimaung the segmented earnings
funcrion within each mobility pattern, we
can use the interpretation of the coefficients
provided by the model (see, for example,
Equation 9) to calculate k,; for each job in
each maobility pattern. Recall that ko mea-
sures the fraction of time spentin investment
activities at the starc of the 14 job. The esti-
mated regressions are shown in the Appen-
dix. As can be seen the coefficients are gen-
erally notvery significant; thisis mainly due
to the large amount of multicollinearity
among the variables. These estimated re-
gressions were used to find the k,; for each
job 1n each mability pateern (see Table 5).

Since the human capital earnings func-
uon is underidentified, assumptions re-
garding some of the parameters must be
made in order to estimate the remaining
parameters. In particular, the estimates
presented in Table 5 are calculated by as-
suming that the rare of return, r, is 10 per-
cent. Experimental variation of the rate of
return to b and 15 percent did not affect the
qualicative resules of the analysis. Another
assumption must be made about the rate
of decline of human capital investment
{8). It is assumed that g is the same across
all jobs in the working life. Table 5 presents
estimates of k,; under varying assumptions
about the magnitude of r g /2 : .0010, 0015,
and .0020.7

For the individuals in Pattern 2—where
the first job was a short job different from the
current {longest) job—investment was
extensive. The estimate of k,; for the cur-

UThese estimates cover the range of those found in
the literature on unsegmented earnings funcuons.
Mincer, Schooling, Experience, and Earmings, for
example, p. 92, estimates r §/2 = .0012.
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Table 5. Estumates of Investment Ratios.

v 372=0010 v 372=.0015 r B12=.0020

Segmaent ko kas ki
Pattern 2

FIRST .159 175 191
GAPA 098 159 220
CURRENT 157 .198 .239
Patiern 3

FIRST - 204 -.114 - (125
GAPA 032 069 106
CURRENT 072 045 24
Pattern 4

FIRST -.279 - .265 -~ .250
GAPA —~ 094 - (M6 004
LONGEST -.023 038 099
GAPB - .08& - 060 — 034
CURRENT - 078 —.107 —-.137

rent job is generally higher than the esti-
mates for previous jobs, despite the fact that
the current job started 15.4 years after the be-
ginning of labor-force experience.

The estimates for individuals in Pactern
3—where the laongest job was the first job—
are very sensirive to the underlying assump-
unons. One reason for the instahility of the
coefficients might be the small size of this
mobility patternt (113 ohservations). The
results do indicate little investment in all
jobs.

The results for the most mobile individ-
uals—Pattern 4—show that little invest-
ment occurred in all jobs except the longest.
Both the first and current jobs yield esti-
mated k,;s that are negative even though in
the actual regression the current job coef-
ficient was significantly higher than all che
other coefficients. These estimates might be
negative because they are ratios net of de-
preciation.

Summarizing, two important conclu-
sions can he inferred from these empirical
findings. First, the results indicate that
longer job duration is associated with
higher rates of growth in earnings. Second,
the empirical evidence provides support to
the hypathesis that mobile individuals have
spent less time 1nvesting in on-the-job train-
ing. This, of course, will tend to depress the
current. earnings of men whose work his-

tories have exhibited a suhstantial amount
of labor turnaver. Thus, the human capital
hypothesis provides an explanauon of why
the current earnings of mobile mdividuals
are lower than the earnings of “‘stayers.”

As shown earlier, a more direct test of the
specific-training hypothesis can he ob-
tained if ¥, the completed duration of the
current job, is observed. The National
Longitudinal Surveys provide an excellent
apportunity to test the hypothesis since
individuals were re-interviewed for several
years after 1966. We estimated Equation 10,
using a small sample of men who, before
1969, left the jab they held in 1966 (thus
enabling us to observe the completed dura-
tion of the current job}. These results are
presented in Tahle 6. The coefficient of time
remaining in the job as of 1966 (REM) is
negative and marginally significant. In
terms of the human capital maodel this co-
efficient suggests p, = .0620. Recall that 6,
measures the effect of caompleted job dura-
tuen it the current job on the fraction of
time spent in training acrivities in thar job
{see Equation 6). The coetficient of the inter-
action: term {REM x CURRENT) is positive
and significant, so thatin rerms of the mode]
r £, = 0087. The implied estimate of the
rate of return to on-the-job training is 14
percent.

In terms of the underlying economics
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Table 6. Earnings Functions
When Completed Duration of
Current Job Is Known. @

{Dependent Variable = In (RATE))

Variable Coefficient t-ratio
CONSTANT 164

EDUC (554 (5.7)
FIRST - 0009 {— 04)
GAPA 0g8* £1.3)
LONGEST Q14 £.5)
GAPB 018 )
CURRENT 004 £.2)
FIRST? 0003 (.5
GAPA® - 0004 (—.9)
LONGEST? 0002 2
GAPB? ~ 0005 (- 5]
CURRENT? 0001 (2
INTER? ~ 0008 (- 8
INTER3 - 0008 (- .8
INTERY - 0003 (-2
INTERS - 0003 (- 5
REMxCURRENT  0087%% (2.5)
REM - 0620% (- 1.3
R? 170

“Number of observations = 350.
*Significant at the .10 level in a one-tail test.
**Significant at the .05 level in a one-tail test.

of the problem, the negative effect of REM
on current earnings can anly be explained
hy referring to the relationship ameng turn-
over, specific wraining, and investment in-
centives. If training were totally general,
time remaining in the current job would
have no effect on Investment incentives
and, hence, no effect on current earnings.
Onee specific training 1s introduced, how-
ever, the payoff period o that portion of the
training that is firm-specific hecomes the
time remaining in the current job. The
longer REM, the higher the mcentive to
invest in human capital and, hence, the
maore investment today. Since human capi-
tal investments are financed by forgone
earnings, REM would have a negative effect
on current earnings. Simultaneously,
longer REM would also imply that mare
had been invested in each year already
elapsed in the current joh. Hence, an inter-

action term between REM and CURRENT
would have a positive effect, since higher
volumes of prior investments would imply
higher levels of returns being received in
the current time period.

One last piece of evidence on the validity
of the specific training hypothesis is given
by comparing the gain of the {ine degree of
segmentation used in this paper to the un-
segmented earnings function or to a func-
tion that combines all previous jebs intoone
segment, PREVIOUS. These two-segment
earnings funcuons are shown in Tahle 7
far the pooled sample and for the mobility
patterns. When the results are compared to
the full segmentation in the pooled sample
(Table 4), the simpler two-segment earn-
ings function does nat fare badly. The R?
in the simpler equation 15 .223, while the ex-
planatory power of the full segmenrtation
is anly slightly higher, .238.

Within mobility patterns, however, there
are significant differences between the sim-
ple segmentation shown in Table 7 and the
full segmentation in the Appendix. For ex-
ample, no significant differences in ex-
planatory power can be detected in the equa-
tions for Pattern 2 {where the current job is
the longesr). The R? for the unsegmented
equation is .208 (see Tahle 2}, it increases to
232 with the two-job hreakdown (Table 7)
and to .234 with the full segmentation {see
the Appendix). Thus the introduction of the
current job, where most investment stook
place, is the factor behind the increase in
explanatory power.

In Partern 4, the results are quite different.
The full segmentation gives a much better
fit to the earnings profile in this mobility
pattern: the R? for the full segmentation is
184 (see the Appendix), while the explana-
tory power of the simpler segmentation is
only .142 {Tahle 7) and that of. the unseg-
mented function is .140 (Table 8}. Thus the
increase in R? comes when we segment
previous experience. This finding suggests
that the more “homogeneous’ previous ex-
perience, the better the fic of the simpler
(two-joh) segmentation. That is, in Pattern
4 we are combining the longest job and a
series of short jobs into one segment of prev-
1ous experience. The results discussed ear-
lier indicate that some investment took
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Table 7. Earnings Functions Using Two Segments.
(Dependent Variable = Iln {RATE}; {-ratios are in parentheses)

Paoled Pattern Pattern Pattern
Varigble Sample 2 3 4
CONSTANT 264 280 - 077 715
EDUC R 0G5+ Riry e Qhg#H
(17.3) (14.3) (5.2) {7.8)
PREVIQUS 004 006 - .020 - 014
{.5) {4 (-9 {=.7
CURRENT 023e+ 016 128%* ~.002
{2.6) (1.0) (2.6) (-1
PREFIOUS? - .00a1 - .0002 .0007* 0002
(-4 {- 8 {1.5) ({6}
CURRENT? — 00034+ ~ 0002 — 0030k - 0001
. {- L9 {-.9) (- 2.0 (-1
PREFIOUS w CURRENT - 0003 - .0002 - .(023* 0003+
t— L0y (- .4) {— 1.5 ¢1.3)
R? 223 .232 276 142
*Significant at the .10 level in a one-tail test.
**Significant ac the .05 level in 2 one-tail test.
place in the longest jab, but little invest- Summary

ment took place in the other previous jobs.
If we combine these jabs into a single cate-
gary of previous experience, we lose the
information given by the relationship be-
tween job duration and the rate of growth of
earnings. Therefore, the results peint out
the importance of the job held longest (re-
gardless of when it occurred) in the deter-
mination of earnings.!®

¥Note that the analysis has concentrated on the
effect of job experience on earnings, very little at-
tempt has been made to include other variables in the
equation. This was done to avoid the “kitchen-sink”
tendency of many recent analyses using the earnings
function. [n addidon, the analysis has focused on
documenting the effect of job mobility on the slope of
the earnings profile. As noted in the introduction,
mobility also affects the level of the profile. A simple
way of estimating this effect is to hold some measure
of tota] on-the-job training constant and then insert
variables that measure the extent of mability. This can
be done easily by adding mobility pattern dummies to
the regression presented in Table 4. The coefficients
of mterest were:

Pattern Coefficient t-ratio
2 050 (9]
3 ~ 043 {-.4)
4 160 {1.8)

This paper has analyzed the effect of joh
mobility over the working life on the earn-
ings of middle-aged white males. An earn-
ings function was developed that took into
account the discontinuity of earnings across
jobs, the decline in the praportion of rime
allocated to human capital investment
within the job and over the life cycle, and the
etfect of the prohability of joh separadon on
the rate of growth of earnings within the
joh. Using this framework to analyze data
from the National Longitudinal Survey of
Mature Men, we obtained several empirical
findings:

1. Individuals who have experienced a
substantial amount of job mobility in
their working lives tend to have smaller
rates of growth of earnings within each
joh.

2. Although job separations lead to
short-run gains in wage rates, the fact that

The results indicate a shifting of the level of the earn-
ings profile of about 16 percent for the most maobile
individuals in the sample. A more detailed analysis
of the level eftects of job mobility can be found in
Bartel and Borjas, “Wage Growth and Job Turnover."
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mobile men tend to have lower rates of
growth in earnings within each job leads,
in the long run, to a wage advantage in
favor of the least mobile men. That is,
labor turnover may lead to a significantly
higher wage rate in the new job than in
the old job, but by the iume the men reach
middle age, the short-run advantages of
lahor mohility are less important, leaving
nonmobile men with significantly higher
wage rates.

3. The explanatory power of the hu-
man capital approach was significantly
increased by accounting for the effects of
job mability; this increase accurred when
the duration of the job held longest (re-

INDUSTRIAL AND LABOR RELATIONS REVIEW

gardless of when it occurred) was intro-
duced in the earnings function. This is
due 1o the fact that most human capital
investments take place on the job held
longest.

The analysis in this paper provides a pat-
ticular interpretation of the empirical re-
sults, namely, a human capital interpreta-
tion. It is very likely that the empirical find-
ings are consistent with many alternative ex-
planations. Perhaps the main contribution
of the paper is simply to point out that job
mobility 1s an important determinant of the
wage structure and thac it deserves much
additional research.

Appendix
Segmented Earnings Functions by Mobility Pattern
{Dependent Variable = in (RATE}}

Pattern 2 Pattern 3 Pattern ¢

Variable Coeff t-ratio Coeff t-ratio Coeff -ratio
CONSTANT 426 - 185 505

EDUC RUE S {4.3) 07 1% (5.4} 0B1*# (8.6
FIRST 007 {4 - .032% (- 1.4) 025 {-12)
GAFPA 006 {— .4 042 {1.2) 013 t—.7]
LONGEST — — — — 007 {(—.3)
GAPR - — —_ — 024 {— L.
CURRENT 007 {.4) GG {3.1) 0574+ {2.5)
FIRST?® 0006 {- 1.2) RUOTIRGS {(2.3) 0000 (-0
GAPA? .0g01 (.5) - 0010 (- 1.2) 0005+ (.8
LONGEST® - — — — 0002 {.4)
GAPB® — — — — 0002 {.4)
CURRENT? 00003 {- .1 — Q080** {— 2.2} 0g0ge* (- 1.4y
INTER2 0005 (= .8) - .00002 {— .00 0403 {-2)
INTER3 0001 {8 - ({3 3%* {—2.2% 0002 {5
INTERS — — — — 00Lo* {1.4)
INTERS — - — - 001 5%+ {— 2.5)
R? 234 313 184

*Significant at the .10 level in a one-tail test.

**Significane at the .05 level in a one-tail test.





