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REGIONAL DIFFERENCES IN THE STRUCTURE OF EARNINGS

P

by Eric’ A. Hanushek

There have been a number of attempts at estimating the
relationship between schooling and earnings of individuals.—" The
most common feature of these studies has been severe data limita-
tions which have tended to dictate how the analys'ips could proceed,
One of the most serious restrictions imposed by the data has been
the assumption that earnings relationships are the same across the
nation or, at leaét’, bacross very sizable aggregations of states. 'This

paper delves into the viability of such assumptions by looking at

differences in earnings functions among smaller, more homogeneous

labor markets.

The availability of a large sarnple of individuals which contains

»

data about earnings, human capital characteristics and detailed

/ ‘
—

geographic location allows estimation of separate earnings’functions

for differeft major metropolitan and ''rural" remainder areas of the

country;~ These estimates can be aggregated to yield estimates of i

~

*This research was supported by funds from the O£f1ce of Economic
Research of the Economic Development Administration in the Department
‘of Commerce, Project Number OER-015-G-70-4 and OER-015-G- 71 14.
Data and proce 851ng support was provided by the Office of the Assjstant
Secretary of Defense for Manpower and Reserve Affairs. Special thanks
go to Eli S. Flyer of that office. This research benefitted greatly from
early discussions with John F. Kain and Zvi Griliches and from comments
by Finis Welch and David O'Neill on an earlier draft. Responsibility for
the final product rests, of course, with the author. ~

l/ A survey of past analyses can be found in Giadhshes [5].
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"ﬁationa'l" returns to schooling and can fur‘t>}—1e1: be used to describe -
an economic potential surface for differer;t geographice;l regions,
Finally, these estimated models provide some insights into the
differences in incomes by race. Earnings differentials by race can
5e_depicted as a function of input differentials, strug:fural differences
in earnings functions and differences 1n the geographic distribution

of individuals. This analysis allows measurement of the relative
~ ’ .

importance of each of these factors.

*

I. Data and Models

The measurement of educational levels and abilities of individuals

\
has always been quite imprecise. Census data (as used, for example,

by Becker[ 1] and Hanoch[7]) contain many built-in limitations such

as no knowledge of quality differences in either ir;(iividual ability or

1

schoolin .—1-/ Representative samples which provide information on
g P P . Ch p

»

incomes along with more accurate measures of human capital emb'bglied

within an individual have not, however, been plentiful. This had led
to the use of more or less nonrepresentative samples, but ones which

provide some insights into the roles of education, abtlity and experience

o

1/ Some attempts have been made to introduce school quality information

by either regional stratification or use of other data sources (cf. Weiss [16]),
" Howevex, individual census data from the 1/1000 sample only allow .

Breakdowns by large regions and, thus, only allow the crudest division

by quality.




in determiaing ihcom’es (e.g., Hansen, Weisbrod and Scaolon[ 8] -
and Griliches and Mason [6] ). This study falls into the latter
oategory. ‘

* All enlisted men leaving the military during Fiscal Year 1969
were surveyeii teo months aftezi (ieparting the military. 1/ The : s,
survey provided information \on training, employment, o‘cc,u:pation ano
Wages(if working, and marital ste;tus which was merged with servioe

mation about education, Armed Forces Qualification Test (AFQT)

s

~

score, age, race, military occupation, and home of record of the

. ~

“individual. A sample of slightly over 180, 000 individuals was selected

-

*

from this data bank by choosing individuals who: (1) had been in the v
' —

—

Army two years or less;él (2) had completed/the survey with respect
to income; and (3) had been working full time.il The restriction on
‘length of service was applied to reduce the complexities that might

be introduced by differing military.experiences and, thus, differing levels .

~

1/ This must be qualified as individuals were surveyed if they had a
reserve commitment upon leaving active duty. Almost everybody with
less than six years active duty will be in this position. "
2/ For practical purposes this implies that the sample is composed
ent1re1y of draft inductees. Enlistees agree to remain in the Army at
least three years. )

3/ From the sample of those meeting the first criteria and connected
swith the labor force, 92 percent were working full time, 2 percent were
working part time, and 6 percent were unemployed but looking for work.

A portion of the part-time employees are in school and, thus, are not
strongly connected ta the labor force. Other analyses are being conducted
for the remaining categories with special emphasis upon unemployment.

r

-
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of training. While the impact of Army training on civilian earnings

is an interesting topic, no explicit information on length or dept‘h of

- military schooling is available. There is more variance in Army :

2
*

training experiences with longer times in military. By developing

-

a more homogeneous sample 1n terms of military experience,. it

is possible to concentrate upon the relationship between earnings

»

and education, ability and labor market structure.

Because the military draft has never been considered to be
unbiased in its selection of individuals, sampling distortions must
be considered here. Also, there is the possibility of systematic
nonresponse to the survey which would yield greater divergen&:e

: . 1/ . . '
from the population as a whole.— Detailed comparisons of the sample

and national population distributions of educational attajnment, ability scores
e w A
and mean earnings are presented in Appendix A.” As would be expected

- - »

from the original Selective Service choice of draftees, the variance

of schooling and ability scores is less in the sample than in the

population as a whole. The mean values of schooling completed (12

s

years), AFQT percentile (53. 5) and earnings ($7, 031 annudlly) do not

appear unreasonable for this age group, however.

o 7

1/ For the entire Army sample (regardless of length of service), the
survey response rate was 73.9 percent. It is known that this nonresponse
tended to be systematic by’race and amount of education.

By ~




Lven a‘llowing for some sampling biases, it is important to

riote that both ends of the educational and ability distributions do
appear to be adequately repres:anted. For the purpos;as of estimating
relatioriships between earnings and characteristics of individuals,

variation in the observed charactéristics is more important than

a perfectly representative sample of individuals. Unless any sampling

biases are correlated with important but unmeasured ché'r’acteristics

;f individuals within the sample, the s’érﬁple prov'ides a good data

base for investigating the underlying earnings relationships.
Models of earnir;gs by individuals tend to be very simple, l .

and this work represents no departure from that precedence. The

basic model of earmnings is: : ( ’

(1) Earnings = f(edl;cation, ability, experience).

-

P« Several different forms of this basic earnings model were

#
examined in the course of the estimation. Earnings defined as both

hourly wages and weekly wages and in both linear and logarithnic

.

functional forms were considered. The presentation here concentrates

upon models which describe the log of weekly income as a linear function

of the humanw‘capital attributes of the individual. Weekly income was

+ S

used since human capital attribufes would also be expected to affect

hours worked which is certainly an important consideration in calculating

-




returns to education and training: 1/ The choice of log wages was

|
arrived at from exper1mentat1on with d1fferent functional forms.

£
<

Operatio'na“lly, the human capital attributes on the right hand

side in Equation 1 are jointly measured b}; years of schooling,” AFQT

-

percentile, and age of the individual. Sinte, however, we wish

to measure the work experiences of the individudl and not his age
. . !

per se, we must make some assumptions about his pre-Army

-
¥

: experiences. The simplest as sumption is that all tifne outside of L
. . 2/
school and the Army was spent gathering relevant work experience.~

]

*Thus, our desired model is:
! N
(2) log¥ = a + bS + cAFQT + dE
where Y is weé};ly earnings, S is years of schooling, AFQT is the

percentile score of the individ'ual, and E is experience. .
/
1/ One concern in using weekly earnings instead of hourly earnings is
that aggregate economic conditions could contaminateé the model. The (S
observations were recorded over a twelve-month period.of changing economic
conditions. The unadjusted national unemployment rate changed from a low
of 2.9 percent to a high of 4. 7 percent. In order to allow for this poss1b1e
factor, models were estimated which included, as one of ‘the indepedent
variables, the unadjusted national unemployment rate during the month in
which the.individual answered the survey. This was invariably insignificant
according to traditional statistical tests. Other analyses of these data
indicate that whether or not a person is employed depends upon aggregate
conditions. These models indicate no sensitivity of earnings to aggregate,
conditions, given that.the individual is employed. An alternative mode of |
analysis would be the development of structural models for both hourly
earmngs and hours worked. This seemed much more difficult and also would
require more data - particularly in the hours worked models. _ | .
2/ The effect of making the age-experience transformatmn_.was pom.tedput

4

to me in an earlier draft by Finis Welch, T

ERIC | 3 | -




From estimating the model

(3) ’log Y —= a* + b*S + c*AFQT + d*AGE
"and assuming that -1—/
(4) E =Age -S -8,

we find‘-timat the desjEEd coefficients are given by:
(5) b =b*x + d*,

(6) d = d*%, and

(7) c= c*,

The anal;_rsis presented here discusses only'coefficients from

the experience specification of Equation 2 under time assumption A
about experience in Equation 4.

The relative richness of the sampie (ioe‘s allow testing several
interesting extensions of the standard human capital hypotheses. Sincel
measures of income pertain to ten months o;' lzass of job'experi'er{;:e, it
is likely that many of them are in some training status. As has been
developed previously (e.g., Mincer[ 13]), people undergoing training
by the firm would be expected to receive lower wages. The extent of

this can be tested, albeit crudely, since the survey recorded whether

or not individuals were undergoing training at the time of survey.

1/ This assumption can be relaxed in an aggregate manner later by
;elyin'g upon teenage unemployment rates for groups in the economy

" (particularly racial groups), but no specific individual information on
past work experiences is available. .




: military occupation of the indiviéual. These data, giving roughly,
a one-digit occupational breakdown, allow testing for differentiil

transferability of various military skills.l

" At the same time, data are available on the civilian occupation of

. . s.
: Inforr:nation is available from service records to indicate the
the individual, This knowledge, again at the one-digit level, provides

the ability to analyze occupational differences which exist over and

above human capital or tfaining differences. Such differences could

¥

exist through differences in the monopoly position of either labor

suppliers or demanders. For\example; the control of labor supply
. | .

by the building trade unions would be expected to raise the wages for
' those who enter the included trades; that is, raise wages over what '

I

would be expected for a given level of human capital.

A central part of this analysis concerns.thg homogeneity

S

of labor markets throughout the country. For data reasons past

analyses have made very strong homogeneity assu;’nption§ about labor

markets; in particular, they have assumed the same returns to human

x

1/ The one-digit occupational groupings are:(0) infantry, gun crews,
and seamanship specialists; (1) electronic equipment repairmen, (2) com-
munications and intelligence specialists; (3) medical and dental specialists;
. (4) other technical and allied specialists; (5) administrative specialists and
| . clerks; (6) electrical/mechanical equipment repairmen; (7) craftsmen;
| (8) service and supply handlers. The data file does not contain information
| on length of training within each occupational field. -An assumption must be
! made that individuals within the same one-digit field receive equal amounts
: of training in order to use this information. This is probably not a bad
assumption for first term draftees but hecomes increasingly tenuous as
individuals are in the military for longer periods of time.

=
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capital over very large regions. The common treatment of ‘ '
geographic location within the country has been to use large region

" intercept dummy variables (cf. Griliches and Mason [6] ) or to
stratify on very large regions (cf. Hanoch[7]). These crude

techniques always display large and significant differences in
earnings by regions, There is,‘ however, little reason to believe

that these methods go far enough m accounting for differences in

labor.markets across the country. For rural areas, Welch 07

presents evidence that there are significant differences by states. Simple

.

consideration of the workings of labor markets would suggest that macro
adjustments are not enough: information flows - key to labor market
adjustments - appear inadequa;te within these macro regions; further,
industrial structizﬁ;e and input compositions-differ considerably by
lécality. It ;night-be tempting to appeal to factor price equalization‘
theorems with trade among regions (e.g., Samuelson[14] ). However,

.y,
these theorems apply only to equilibrium, and there is little reason

to believe that equilibrium has been obtained\_or even approached in this

situation. The large internal migration streams offer prima {acie

evidence that this is not the case.
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The question of labor market homogeneity can be approached
in detail here because of the size of the sample available. Since
the, residenceé of@ﬁndividuél in the sample is_known, individuals
can be divided into fairly precise regions. The criteria for fo}ming
repgions were as follows: (1) except in the Sout.h, all SMSA's with over .
200,000 people in 1‘;69 were considered separate regior'xs; (2} in the \
South, alli SMSf%'s were considered regions; (3) ;'emaigin_g areas
[not regions by (1) and (2)] were grouped by st%tes into 24 rural
regions, This division of the country yielded a total of 165 regions.
Within this framework, some preliminary estimates of the irr;portan'ce
of labor market condi;:ions on earnings can bfa énalyzed. ‘

For each of the labor markets {defined above), separate earning;
models were estimated for both blacks and whites.-{'/ There
remains considerably questjon about differences ,i%incomes by race,
Is it all accounted for by differences in human'capital, Br does a
significant proportion of the mean differénge,s relate to discrimination in
the labor market? With different models for each region, it is possible
to analyze differences in the esti.mated earﬁing‘s functions by labor
market and by race. These models can be subjec':ted to the usual sta- "

tistical tests for homogeneity. Further, this sample stratification

b

-

1/ This is subject to some regional sample size considcrations
delineated below.




allows a more detailed analysis of regional income differences
._ than has been possiblle in the past.
Initial einalyses' of the data indicated that there was a real
« . problem in obsprvgd variance of the inputs. A fairly large number
of i.!ildividuals is neede’:i within a sam(ple in order to obtain g'ood i
parameters estimates; that is, small regions may contain too little
" variation in the observed ;:har'acter_istics of individuals. A rather
arbitrary sample size cutoff of seventy-five observations was
v placed upon the .ir\idividual regional samples. The result of this
was the elimination of fifteen SMSA's'fron? the white urban samples,
114 SMSA's from the black urban samples', and eifht regions from

-

the black rural samples. This was, however, an elimination of

¢

i

only two percent of the individuals in the sample. -1-{ This leaves

24 rural white, 126 urban white, 16 rural bl"ack and 27 urban black

4

samples from which separate regression models are estimated.

1I. Aggregate ‘Characteristics .

The individual regional models of earnings are all diéplayed

elsewhere[ 11]. This section presents some aggregate statistics

4 % -
about the structu¥ of earnings. The remaining sections discuss the’

\

_1_/ The effect of the sample size limitation was more pronounced in the
case of blacks. For that group, the loss rate was 19 percent, as compared

with one-half percent for whites, Further, data problems caused the
elimination of San Francisco and Philadelphia from the black analysis.

1.4

£
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implications gf ghe models as they -relat‘e to individual earnings
and regional labc;r marlkets. A final section dis-cusses differences
in incomes for B}a‘cks and whit'es.

A conclusion that is made abundantly ;:lear by all analyses
of individual incomes is that much remains to be éxplained. The

crude human capital models fail to ‘e:;plain as much as half of the /

variation in mcomes.—/ The data set for this analysis contained, . ,

-’\,
relative to most past samples, a much ricber view of the individuals
Y - T )

in the sayﬁ:le.. Even so, the results are far from overwhe}ming.
Fof' descriptive. purposes, the set of regional analyses is
.- .divided by urban and regional location and by black and white indi-
viduals, An overall summary of the p‘erformance of the models is
displayed :n Table 1. The variation in the log of individual weekly
earnings is partitioned into the proportion of i?pdividu‘al ‘variation withir;

_regions and the variation between regions, or the variation in regional

. 3 .
means, The proportion of the within region variance which is explained
- ¥
4 4
by the set of regional earnings regression models is displayed in

2 o .
Column 3 of the tqble.—/ Finally, the sum of Column 3 times 2 and
s ‘ .

i Column 1 yields a,crude estimate of the a;ggfe‘gate explained variance

i . . / o

_1_/ This is also the case in all jother modelling efforts for individual

earnings; see, for example, [6] and B ].

~ . 2/~ This is calculated as the total explained sum of squares over the
total sum of squares for all of the regions, Thus, itis a weighted
average of the R2's in the regional models.

o i 15
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since Column 1 is ‘the amount nexplained' by stratifying the

sample into regions, Column 3 is the amount explained in each

5 . 2

of the gx;egions, and Column 2 is amount of within region variance
which could be explained by the regression models. "

As indicated by Column 4, the regional models explain between

an eighth and a quarter of the variance in incomes in each of the

'

aggregation. This actually sets an outer bound on our knowledge

of earnings relationships because about one half of the explanatory

power lies in the regional division of the sample. The causes
1Y

of such regional variations in mgan income are not well understoqd --
élthouéh a iater Section of this paper does delve into part of the explanation.
_‘T‘he aggregate statistics of Table 1 also indicate some other
A 2 .
features of the models and the sample. The extenf of mean earnings
differences by region appears from Column 1 to be considerably higher
for blécks than for whites. 'On the other hand, thé earn‘ings models
for whi'te's tend to explain more of the‘within region variation in income.
The difference in means for blacks could be particularly impo}te;nt"_
v .
since’, if not dﬁe to input differences, it has strong impli'catj,ons for

migration ambng regions. This-will be analyzéd in subsequent sections.

Finally, models from this sample of new entrants intc the job”

market would be expected to possess lower explanatory power than ones




~l4- | (

Table 1

ANALYSIS OF VARIANCE OF INDIVIDUAL EARNINGSE/

Proporation of Variance

Grouping ,# regions # individuals between within explain;ad 4=1+3-2
' 1 2 3
Al 193 180, 330 .158  .842' .09l .235
Urban 153 72,882 . 135 .865 .118 . 237
Rural 40 107,448 . 126 .874 .079 . 195
White _ 150 168,069 . 067 .933  .092 . 152
Urban 126 65, 599 .083 .917 . 122 - 195
Rural 24 102,470 . 046 .954 .080 122
Black 43 12,261 . 195 . 805 . 068 .250
Urban 27 . 7,283 . 129 .871 .074 - . 193,
Rural 16 4,978 . 158 . 842 . 060 .209

[

-
[

a/ Individual regional models for the log of income from which this
table is derived are displayed in Hanushek[11].

17 . /




from other conceivable samples taken later in individuals' work

+

profiles. Since the survey information applies to a time ten months
after separation from the Army, the earnings figure almost
certainly contains a sizable transitory component. This would
have the effect of increasing the unexplained error in the mc;dels.

Thus, some of the advantages in descriptions of the individuals
1/

from using this sample are offset by the early survey date. )

II. Characteristics of the Earnings Functions

The choice of regional divisions within this analysis was not

’

the only one which could be made. In particular was it necessary to
go to the fineness of regional definition used here, or were more

aggregate regions of the type used in the past satisfactory? This

question was looked at in some detail during the course of analysis,

and the answer was clear. This detail is warranted. The appropriate

-

covariance tests were applied to aggregate regions, and homogeneity

W

58

1/ The ten-month period does seem long enough to minimize one worrisome
source of transitory earnings., Many individuals return to school after
separation from the Army. The transitory component of earnings would be
particularly high if the sample included many people in temporary jobs

while waiting entran’&e into school. A After ten months, one would not "
expect many still waiting to enter school. (Full-time students have been
excluded from the sample so there is no contamintion from temporary

jobs held by students.) . i
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within broad regions was consistently rejected at the one percent
LY A : g :
level.— This was even the case when each of the micro regions
of this study was allowed to have its own intercept.
When considering the point estimates of the regression pa;‘améters,
it is useful to assess the precision of these estimates. Toward this

end, Table 2 presents an abbreviated frequency distribution for the

standard t-statistic of coefficients across the regional models. From
N ‘

N , :
this, according to traditjonal significance tests, there are very
' /
r - f
mixed levels of significance. The schooling coefficients are.

consistently well estimated. For whites, the estimated experience

coefficients are also quite precise. A large part of the imprecision

that does arise in the estimates appears to arise from lack of enou;éh

»

variation in the inputs. Larger samples--and ones with more

observed independent variation in the exogenous variables -- consistently

\

have more precise estimates. Had the sample size cutoff been set.

higher than 75 observations, the proportion of significant coefficients

would rise dramatically. The trade-off of imprecision for lar'g‘er'

-

__1_/ The covariance, or Chow, tests used are described in Fisher [3] .

The country was divided into seven aggregate regions, SeBarate
covariance tests for urban and rural, white and black were performed

for each of the seven regions, The aggregate regional groupings are
displayed in Map 1 below. As an example of the F values, the core

South had the lowest F-statistic for the seven rural white tests with

F(30, 13056) = 2, 05. (Intercepts were allowed to vary by each of the seven
states in the aggregate test; if constrainqu) the same intercept, the same
test yields F(36, 13056) = 14.61.) % ] —~
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‘Table :'2

f DISTRIBUTION OF t-STATISTICS
N Coefficient t<1.0 1.0¢t <1.67 1.67
White Models
Schooling 4 . 13 133
AFQT 51 30 69 -
Experience 7 135
Black Models
Schooling 2 7 34
"AFQT 24 11 8
Experience 16 ’ 9 18




., to 1 for schooling, from 24 to 14 for AFQT score, and from 16 to 7 for

-18-

) oy
number of regions seemed warranted. ™

The difference in earnings structL;rJe by labor market implies
- R <«
that it is not possible to present a single point estimate of the

,marginal importance of additional inputs. It is really necessary

"y
to think 1n terms of a distribution of returns dependent upon geographical

-

location. In order to place the models in perspective, however, average

LAY

parameters are presented for varying aggregations of the models
ki N

(urban/rural, black/white). -
Schoéfing. The majority of attention in earnings analysis has gone

~
to the return to formal schooling. ., This is natural since such relationships

-

indicate whether or not the optimal level of schooling is being purchased.

The distribution of the individual schooling parameter estimates is
displayed in Table 3. Since they do demonstrate such a large variance,

subsequent?iiScussio‘ns of average values must be tempered by this

knowledge. The mean parameters presented in Table 3 are very much

1/ As an example of the effect of sample size, if the additional 16
black regions with between 75 and 125 observations were eliminated. The
number of coefficients with t-statistics less than 1.0 would go from 2

age. Similarly, the t-statistics between 1.0 and I. 67 would go from 7
to 5, 11 to 8, and. 9 to 5 for the respective variables. While increasing
the size cutoff eliminates only 11 percent of the number of black obser-
vations, it eliminates 26 percent of the black'regions. This reduction
in number of areas led to the decision to retain the ""medium" sized
-negions even thouéh the coefficient estimates were not very precise.

\

21 \ -




FREQUENCY DISTRIBUTION AND

Table 3 ~

«
[

o

MEANS OF SCHOOLING COEFFICIENTS

N ./\w '
K ¢ Value Mean
Grouping <. 020 .020-..034 .035-.049 .050-.064 .065-.079 .080 Raw _ ‘Weighted
an 6. 29 541 61 28 15 . 052 . 049
Urban 5 23 42 43. <. 25 15 .053 . 052
Rural 1 77 6 12 18 3 20 . 047 . 046
White 4 23 39 48" 22 14" . 053 . 049
Urban 4 20 31 36 21 14  .055 .053
Rural 0 . 3 - 8 12 1 0 .049 . 046
Black 2 6 .15 137 6 1 .049 . 047
Urban 1, 3 11 7. 4 . 1 .051 . .050
Rural 1 3 4 6 2 0 .045 . 043

*

Aruitoxt provided by Eic:

E\.
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" a function of the aggregation scheme. If the observed distribution

~

diverges significantly from the geographic distribution of the

population, a new weighting scheme is called for. Means for different
aggregations are presented both in raw form and weighted by the _

"number of observations in the regions. Since the models relate the

o
»

log of earnings to years of schooling, the coefficients (timés 100)

»

are interpreted as the percentage increase. in earnings that would .

result from a one-year increase in the quantity of schooling.

3
¢

Some caution is advised in the strict inter pretation of these
. s . |

“results. The appropriate rate of return for judging investments in

schooling is based upon a causal relationship between additional

.

schooling and additional earnings., If more able or more motivated

- /
individuals tend to continue longer in schooling and these abilities

.
-

or motivations lead to increased eéarnings, estimates of earnings as

1

a fgl‘mction of only schooling and experience would overstate the return

to schooling. This was the reason for including the AFQT percentile

in the models. The AFQT percentile, however, does include some

¢
< -

achievement that resulted from schooling and does not accurately

2/

portray motivational factors. The first caveat indicates the )
> ) . 1, |

©

1/ It is difficult to compare these estimates directly with those obtained
elsewhere because of different model specification. For example,
Griliches and Mason(6] present age adjusted, rather than experience = |,
adjusted results. The estimated age adjusted results here are less than in
Griliches and Mason. quever, the higher estimated returns to experience
bring the experience adjusted rates closer to their implicit estimates.
2/ For a description of thése tests, see-Karpinos L1273 .
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coefficients in T_able 3 tend to be underestimated while the second

indicates that they may be overestimated. Some feel for the extent

A7
of the first bias can be gained from estimating models without the

AFQT variable. Table 4 shows the weighted mean schooling coefficients

©

in models with and without AFQT.. For the t‘otal sample, the inclusion

of the AFQT variable yields a fourteen percent reduction in the mean

o *

schooling relationship. This represents the maximum effect which
could be attributed to an overall school quality effect; that is, a component

of the AFQT.score that is linearly related in the region to the level
1/ ) )
of schooling.~ What fraction of this is due to a causal relationship

from ability to level of schooling cannot be determined. Any upward
biases in the schooling coefficient from motivations which are unrelated

to schooling also cannot be determined within this sample. Thus, while

we would like to interpret the schooling coefficient as an "ability free"
)

measure of schooling returns, there are some ambiguities still present.
With this interpretive qualification in mind, it is possible to illustrate
the economics of the schooling decision which is implied. For the total

sample mean schooling coefficient of . 049 at the mean income level

w . 2/
an additional year of schoolmg 18 worth $345 in annual earnings.

-

il

1/ The relationship between this ratio and heterogeneity of school quahty
"will be discussed in the next section.
2/ This is calculated as the weighted mean coefficient times mean annual

earnings in Table A-3 for the grouping assuming the person is paid for
52 weeks.

»

<4
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Table 4

 Weighted Mean Schooling Coefficients
: I with and without Variable .

- with - without
Grouping - AFQT AFQT (1) / (2)
. - (1) (2)
Total . .049 .057 .86
" Urban’ .052 . .. 059 .88
Rural . 046 .055 .83
. White . 049 . 057 . .86 -
v Urban’ . .053 . 060 + 89 ’
Rural .046 . .056 .82 ‘
v L ' ’
2 ‘Black _ . 047 . 049 .96
Urban . 050 .052 * .97
; i ) Rural . 043 . 045 ) .96
o |
; ? : / "
|} ’/
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The corresponding figures for whites and blacks are $348 and

$291 respective‘l\}:. Calculating the advisability of another year of

schooling of course depends upon how these starting salary differéntia}s

are capitalized into lifetime earnings. For illustrative purposes, an

-

earnings-experience path similar to past observations was assumed;
TN

» M A

namely, earnings grow at the rate given by the estimated experience

coefficient for 25 years, remain constant for 10 years, and decline
» '1/
at a 2.5 percent rate for seven years.”™ The mean present value
of an additional year of schooling with a five and a ten percent discount
rate for this profile is displayed in Table 5.
Even at a five percent discount rate, ‘a decision to obtain an

r

additional year of schpoling above the mean by blacks appears question-

1/ The profiles 2ssumed in these calculations imply that people work

~

on average to age 65. The present value calculations are not very sensitive

to the exact break points in the profile but are sensitive to the beginning

earnings differentials and to large differences in che experience coefficients.
This profile roughly follows the schooling-age profiles displayed by

HanochU72. An interesting aspect of them, however, is how closely

they seem to'follow a stationary expenence relationship. The earnings

for increasing amounts of schooling tend to peak at older ages; also, people

with more schooling tend to work longer in life. (This latter factor is

indicated by an increasing ratio of expected earnings at age 77 to age 67

by years of schooling.) If age profiles are adjusted for differing amounts

of experience due to differing amounts of schooling, the peaks and lengths of

the tails appear quite similar. This can be interpreted as further evidence

that the experience specification is more appropriate thatl the age specifica-

tion. -
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Mean Present Value of an Additional
- Year of SchoolingZ

Pl

. Discount Rate

Grouping 5% 10%
h!

Total 8,764 " 5,021

Urban 9, 349 5,356

. Raral 7,947 " 4,530

White | 8,979 5,125

Urban 10,275 5, 844

. Rural 8,104 4, 644

Black. 5,982 3,568

6,641 3,960

Rural 5,086 3,025

z
i
l

t , Urban
{
|
|

a/ All calculations are based on the weighted mean schooling coefficients
in Table 3 and the weighted mean experience coefficients in Table 7.
assumed earnings profiles are descr1b$d in the text.

—

L
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'able.-—/ The mean earnings in rural areas (which would be foregone

_additional year gi s.c(ooling. . The present value of a year's schooling

-25-

»

by continuing schooling} is greater than the present value of an

-

exceeds mean earmngs for urban blacks by only $183 or less thrtan

4

one yeai' of college turtion. For whites, an additional year of schooling

-

appears reasonably with a-five percent discount but dubious with 2
ten pércent discouni. (Mean earnings for each grouping can be

found in Appendix A.) ‘hgain, since there are large regional differences

.

in the estimated returns to schooling, these overall observations must be

tempered somewhat.

The consistency of the estimated relationships at the extremes

of the educational distribution was tested through the introduction of

2

. . NTOY v, o .
intercept dummy variables for individuals with a college education or
more and individuals with less than a high school educaticii. Neither

of these variables proved to be significantly different from zero.

L8

1/ Since these calculations use the sample rmeans, the changes in education
refer to changes around the mean. For both blacks and whites the mean
levels of schooling are quite close to 12 years; thus, the ¢dlculations can
bé thought of in terms of the decision.to go to college.

- The generalizations about the advisability of another year of schooling
do not apply precisely to the individuals in thig sample. By ‘virfue of being
in the military, the GI Bill payments for schooling lessen considerably the
opportunity cost of continuing in schooli '
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Ability. Ability differences of individuals were measured by Armed
Fordes Qualification Test percentile scores. The coefficient estimates

for this variable are conéistently less precise than those for the other

}
variable in the model. (See Table 2) This imprecision could arise

from a number of sources. First, cognitive ability and achievement

1/

could have little or no impact on the earnings.™ Alternatively, this

could be a very poor measure of the ability quantity which is important;

«
M ]

the test could be unreliable (i. e.‘, a large sampling error of the test)

-

or the test could be invalid (i.e., it doesn't measurc what it purports

2/
to measure).— Within these data, it is not possible to distinguish
adequately among the competing explanations.

¥

Table 6 displays the frequency distribution and means for the
estimated coefficients. There is less variance within groupings in

these coefficients than in the schooling coefficients., The black

coefficients are consistently much lower than the, white coefficients.
Estimates of ability parametérs across labor markets would not be
subject to aggregation problems of the same severity as schooling

parameter estimations as long as samples are stratified by race.
‘ -

-
-

1/ This hypothesis is best stated in Gintis(4] .
2/ This hypothesis and an attempt to deal with it are contained in
Griliches and Mason [6] . y




3
_ Table 6
Frequency Distribution & Means of Ability Coefficients
- N kx
,\ ﬁa ‘ -
T~ Parameter Value ! Means
- ! :
= | Grouping <0 0-.001 .001-.002 .002-.003 .003-.004 .004-.005 Raw  Weighted nmw
: i )
| Total 27 b4 72 24 4 2 .0009"  .0012
N Urban 26 55 52 14 4 2 .0009 . .0009
' Rural 1 9 20 10 0 0 .0009 ..0013 )
- : | .
White 17 47 59 22 4 1. .0011 .0012
- Urban 17 45 . 45 14 4 1 .0011 .0010
, Rural 0 2 14 - 8 0 0 .0013 .0013
A -
Black 9 17 13 , 2 0 1 . 0004 . 0005
Urban 9 10 7 0 -0 : 1 .0003  .0005 ¢
Rural 1 7, 6 2 0 -0 . 0005 . 0005
. ! ’
V
N w _ i \-Cm




These estimates, which are very similar to those of
1 ’

Griliches and Mason [6J, appear very small.~ They indicate

%

that a decile change in position in the test score leads to only a

one percent change in white earnings or a one half percent change

%

in black earnings. This implies that one to two years of additional

schooling is equivalent to moving the entire range of the ability

scale in terms of the change in earnings.

i/ This is considerably different from the findings of Hansen,
Weisbrodand Scanlon[8] for low achievers. They found that

~
including an achievement measure reduced the schooling coefficient

to insignificarnce. \

——
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The interpretation to be placed upon this coefficient

b'y itself is clouded by the same concerns as the schooling coefficient.

At this point, a more formal presentation of the problem will clarify the

) . < N
~ . -

various aspects of it. First, let us decompose this measure of

ability and achievement of an individual (AFQT;) into a school

compoaent and a nonschool component. —1-/ Further, as supported

by other studies ([2_), f9], and (103 )} let the relationship between

achievement andschooling depend upon the quality of the school ‘
x f

attended by the individual. We can then represent AFQT/ as:

DS

(8) AFQT; = ag + al.hFQTi + aszi + e

where AFQT), is the nonschool component, apj is the quality coefficient

for the jth school and ej is a stochastic component. If we let 52

be the mean school quality in the region, we can rewrite (8) as:

e . [ N . - o

{3) AFQT; = ag + a]AFQT; + 2,55 + (aZj -F,)S; t+ ey

-

1f t};e AFQT coefficient in the earnings model is B, we would like to
add BaZj to the estimated returns to schooling. In the presér{t model-
formulation this is all attributed to the AFQT variable. Yet, in the

models displayed in Table 4 estimated without AFQT, we likewise

do not attribute the right amount to schooling. Instead, if we ass\ume‘that

1/ For this development, we make a rather strong assumptwn that
the re‘is no interaction between these components.
/
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- /

length of schooling is indegendentﬁof school quality, the amount
attributed to schooling in the nonAFQT models is (Ba;r + Ba, )

AN
where r is the correlation between AFQTj and S§; . Further, variation

due to differences in regional school quality is ignored when AFQT

is excluded from the model. The obs"ervation‘ that AFQT includes some

schooling makes the size of the estimated ability component of earnings

-

N
appear even less reasonable.

Tests were also made for the consistency of the ability

> )

relationship across,the entire range. Both continuous AFQT (described

-

¥
'

above) and a series of dummy variables for different percentile

.

intervals were analyzed. The continuous variable performed better

-

than the discontinuous variables. Further, when intercept dummy
variables for the top and bottom ranges of the test were added to the

continous variable, they were not significantly different from zero.

Experience. The measure of experience of the individual has a

consistently strong effect on earnings, especially earnings of whites.

Since the length of time on the present job is roughly the same for

everybody by virtue of being surveyed at the same time after separation

from the Army, this coefficient can be interpreted almost entirely as

¥

<
a worlk experience coefficient.




The frequency distribution and means of these coefficients are
, .
displayed in Table 7. It is interesting that the white experience

coefficient is almost double that for blacks. Part of this could

arise from age being an imperfect measure of work experience.

t

Since the unemployment rate for black teenagers is considerably

-

higher than that for white teenaéfefs (historically almost double), the

same chronological age for a white and black”is not associated with the

~

same average work experience level.

Making a gross adjustment for racial differences in the teenage
T

N

unemployment rate, however, is not enough to bring equality in

-

the mean experience coefficients. We can make an alternative

-
-

experience transformation, of age to allow for these differences as

follows:

{10) E = p; (AGE - S - 8) \

v e . M .
where p; is the teenage employment rate for blacks or whites. This
\}

implies that the experience coefficient is not given by Equation 6 but

instead by-l-/:
. -
(11) d=d%/p;

Assuming an employment rate of .85 for whites and . 70 for blacks

>

1/ Note that the calculations of the schooling and AFQT coefficients
are invariant to such assumptions about employment rates.

34
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Table 7

o

! Frequency Distribution and Means of Experience Coefficients =

Value Mean
Grouping (¢0 0-,020 .021-.040 .041-.060 .061-.080 Raw Weighted

Total 59 88 35 4 Y .026° . 028
Urban 45 64 33 4 .027 .028
Ryral 14 24 | z 0 . 022 . 027
White 27 79 35 4 . 030. . 029
Urban 24 60 . 33 4 . 031 .030
Rural 3 19 2 0 . 027 .028
Black 32 9 0 0 | .013 .013
Urban 21 ) 4 0 0 .012 .013
11 5 0 0 .015 .014

Rural

v

Aruitoxt provided by Eic:
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(which roughly corresponds to conditions in 1964-66), the employment

-

adjusted mean experience coefficient for whites would be . 034 gompared

' 'to . 015 for blacks. , This factor, th/erefore, does not seem to be the

explanation of the differences in experience records.
-~ ¢

The remaining explanation for the different rewards to

/ experience by race lies in job discrimination. In particular, if blacks
- -k

T

than whites with similar educational levels, the returns to addifional

* years of experience will be less. The exact magnitude of such

occupational discrimination is difficult to assess, however, if one

- i

believes that there has been social progress toward eliminating
discrimination through the 1960's. In such ap’ event the more

experienced people in the sample would have been in the labor market
earlier in t}{e sixties when discrimination was ,moré intense, This

would have t}“)e effect of biasing the experience coefficient for blacks
down\;vard. Even so, such biases probably do not account for all, or

even a majority of the black-white differences since time on the

current job is roughly the same for ever’ybody in the sample, and it

is doubtful that blacks cénsistently returned to that same job pat}; .

-

that they had left over two years before.

. . 36 ’ -
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Occupation, Along with the human capital information about the
individual, there is information available about his civilian occupation.
Through introducing intercept dummy variables for the one-digit level,

( . g .
two occupational classifications stood out as significantly affecting

PN - -

. . .
earnings; that is, having an independent influence of earnings after

/ ol

allowing for differences in schooling, AFQT percentile, émd experience.

- /

) - . ~
These were agricultural jobs and structural jobs.™  Each of these

was included in a region's model if the.coefficient was significantly different

K

from zero at the five percent level; otherwise, it was excluded.

The effect and explanation of these factors are quite different. °

!
/

Within 23 of the 24 rural white regions and 9 of the 16 rural black /

regions (comprising 99.1 and 52.8 percent of the fotal individuals),. a

significantly negative relationship between earnings and agricultural
. /

2/ , ‘
occupations was estimated.™ The weighted méan coefficients across

all regions was -.216 for whites and -. 145 for blacks. If, however, the

1/ Structural work includes-most of the constructwn trades. Major

subcategories are: metal fabricating; welding and flame cutting;
electrical installation, assembly and repair; painting, plastering and
cementing; excavating, grading and paving; construction work, n.e.c.;
structural work, n.e.c. s

2/ The term rural, it should be remembered, has a special meaning
in the context of the regions for this analysis., Rural refers to all land
area left after removing the included SMSA's. In all but the South, this’

“rural includes anybody not in an SMSA of 200, 000 people or more. The

percentage of rural individuals in agrlculture is fairly low ~-- 3.4 percent
for whites, 1.6 percent for blacks. ,




regions which do not have an ‘éstimated agricultural effect are. N
excluded, the weighted mean coefficient for blacks goes to -.275. In
other words, ceteris paribus, someone in agriculture would .be

expected to have earnings one-fifth to one-quarter less than someone’

J— —— e saman

€

not in agriculture,

-~

There are two likely explanations of this large earnings discount

for agriculture. First, there is a problem of measuring income. If

agricultural jobs provide considerably more income in kind than other
. N -y .
jobs, the nominal earnings measures understate the real earnings in

agriculture. Second, the agricultural sector could simply be a depressed p

wa:ge market, although almost certainly not to the ex'tent indicated by ,
the estirr;ated'pararr;eters.
" In 56 urban white regions and 9 urban black regions (i:omprising
76. 1 and 53. 5 percent of the total individuals), significant positive
effec'ts were'e;timated for thé séructural tradés. Trheiw;aighted
average of the coefficients in all urban 'regions was . 065 for whites
and . 059 for bl'acks; wit.hin regions in. which there wer;a significant

estimates, these means were . 085 and . 110, T‘b‘ese estimates are

very plausible given recent discussions of labor supply restrictions
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by the building trade unions and sensational announcements of new

contract agreements in the construction fields.

Training. The measurement of training is imperfect for an analysis
——— . _ . -

J
of its effects on earnings. To'be precise one would want to know the

type of trainin.g -- specific or general, length of training, and whether

"firm sponsored or not. Instead, the survey data indicaté simply

whether or not the individuél_ is receiving formal training. Moreover,
with the short job experience it is possible to argue that virtually
everybody is in a training program even though it is not specifically

identified as such. Thus, estimation of the reduction in earnings for

-

formal training involves considerable error. A

In 22 of the 126 urban white regions and 2 of the 27 urban black
regions the estimated cost of training was statistically significant at
‘ 1/ ’
the 5 percentdevel.— Within these regions the average estimated

cost to the individual being trained was . 092 and . 086 for whites and

v

blacks respectively. Comparing these coefficients with the experience

coefficients yields the estimate that whites can recoup their costs of

<
-

training in about three times the length of training while it takes blacks

2

over six times the length of training. The estimates for training are not

3

.

1/ A higher percentage of individuals than re gibns were involved; 38
percent of the whites and 29 percent of the blacks resided in regions in
which training proved to be significant. ‘

Y
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s

as persuasive as the other estimates, however, as they apply

. - N

to significantly feg}:er regions.than those for other parameters and

-

the measurement errors seem larger.

<

Other Factors. As mentioned earlier, several other hypotheses about
. 1 ?

earnings functions were tested. Nore of them proved to have a signi-

1

. .. co N . . . '
ficant impact on earnings. Yet, they deserve mention if only to chart
the ground that' has been covered. ' T .

The military occupation of the individual -- measured at the

one-digit level -- never displayed any independent impact on post-service

T~ -
earnings. This is surprising since, on the surface, one would expect

a considerably difference in the transferability of such skills as combat

infantry and electronic equipment repair. ‘The most likely explanation

of this is the low level of training which is'provided inductees into the

2

Army. It appeai‘s that only through original enlistment or resenlistment

after induction will the individual be given any advanced training with .

: 1/
differential carryover to the civilian economy.™

. %
-«

»

The marital status and family size of the individual weré also -

considered but rejected as a sigunificant factor in determining earnings.
+

¢ ' ) . X

1/ Since eyerybody served the same time in.the Army, it is not

;ossible to estimate the importance of Army experience relative to  °~_ |
civilian experience. * The estimates of Guiliches and Mason imply that

a year in the Army is worth 95 to 97 percent as much as a year in civilian
lifes

.
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While it is hard to explain the structural model which would lead

- (. [y -
~ to including these attributes, they have been included in other studies

and found to be.significant. .

Finally, the military experience leads to considerable geographic

-

: migration. Between ten and tXenty percent of the individuals in each
region-enteted the military from a different region. (This again uses

the 165 regions defined for this analysis.) A pléusifble hypothesis is

- \ v
that either more able individuals in an earnings sense or cnes who have

. i - - ’
additional information about joebs are the ones who reside in néw areas,

-
-

This hypothesis.was tested with an intercept dummy var;able for

AR

those who returned to their reg.on of prior residence. No systematic

differences between migrants and nonmigrants were found. .

N -
.

P ¥

IV, Regional Variations in Eazrning_s

’

- - -
.
.

As shown in Table 1, almost 16 percent of the variance in earnings

«

* .
results from differences in the mean earnings among regions, Within

]

69 percent as much as blac¢ks in the urban Great Lakes rexgion's; blacks

’

. 'the sample, blacks within the rural areas of the core South earn only
in the urban Northeast earn 88 percent of whites in the urban Northeast;
V

and so on. Are these mean earnings differentials simply a reflection

M
<
N
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of input differentials, or is the structure of earnings (the various
model coeff.icients') the dominant factcr ?

The answer to this question comes from some manipulation of the

o .

expression for the variance of the means between regions. For the jth
regions the estimated earnings function is:
12y B =3 + e
where Ej is a vector of earnings in regions j, Xj is a matrix of ian);ts
(education, AFQT, age, training, and occupation), bl is a \;ector of
estimated coefficients, and el is a vector of residuals. For the set
of mean inputs in region j (5-(3), we find that
(13) B = xip)

= . o
where E’is the mean earnings level in region j.

1/

Let M be the vector of national mean levels for the inputs into (12).

.Then, define
AN: —
(14) = = mv’
A3 .
so that EJ would be the predicted mean earnings in region j with the

national m;an level of inpats. Then, letting NE equal the national

mean earnings levels, nj equal the number of observations in region j,

1/ Both M and NE refer ta national means within the group
being considered; for example, within black rural regions.




and T equal the total number of observations, we perform the’
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following manipulations with the expression for the variance of

the earnings associated with variance in the regional means:

15 — . .
(13) fn; (B -:NE)Z = i, { @ - &) + (& - NE)} 2 |

T T A
(16) =t (B - B2 4 fn, (EJ - NE)? + 2 {n; (B - By (B - IXJE)

T T T |

On the right hand side in (16), the first term c‘ompares in each
region the predicted earnings for the mean regional inputs (f:j) to the
predicted earning with the mean national inputs (fi\lj), using the earnings
structure estimated fqueach region, Thus, this is the variance due
to inpﬁt differences, holding structure constant. The second term
compares the estimated earnings in the jth region with the estimated

earnings for the nation (NE), using the national mean inputs in each

case, This is then the difference in earnings due to differences in

earnings structure by region since the input levels are held constant.
The final term is ainteraction component reflecting whether individuals
with above average input levels tend to locate in regions that pay above

average (+) or vice versa (-). If we divide through (16) by the total

variance in earnings (the left hand term in (15)3, we are le‘t with a
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division of the variance of mean earnings into a proportion due to

mean input differences (levels of education, etc.), a proportion due

t
< -
“

to structural differences in the earnings relationships (values of b']‘),

s‘ -

and a proportion due to the interaction of inputs and earnings structures.

=~
1 .

The results of this decomposition of variance are shown in

Table 8. The first column shows the proportion of the total variation

-

in incomes which is explained by differences in the mean earnings
levels among regions. (This is the same as shown in Table 1.) The
remaining columns distribute this variance among different sources.
14
>
The implications of the table are clear. .In no case do input
differences account for more than six percent of the total variance in
. 1/ . .
mean earnings.— On the other hand, structural differences in the

earnings relationships among regions account for over 80 percent of

the variance in mean earnings. For the total rural sample and for the

_total black sample, the variation that would result from structural ]

difference alone is greater than the total variance in mean earnings. The
explanation for this apparent anomaly is simple: there is a negative

interaction term (high earners located in low paying regions) which

suppresses the variance from what would be observed if individuals were

1/ To be precise, this analysis refers to the variance in the log of
earnings.
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Table 8

I

Decomposition of Mean Earnings VariatiO}{
/

/
7
/

/
/

Decompos itibn
Variation -
Grouping - Between Input Structural )
Regions Differences Differences Interaction
S LA
Total . 158 . 028 . 994 ~.022
Urban . 136 . 055 .806 . 139
-~ Rural . 126 , 018 1.042 -.-059
White . 067 . 034 .837 . 129
.Urban . 083 . 040 . 839 121
Rural . 046 .018 .811 171
Black . 195 .013 1.016 -. 029
Urban . 129 .018 .979 . 039
Rural . 158 . 006 .956 . 038
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located randomly.i These results, remember, do not imply that
the characteristics of an in;iividuail have no effect on his earning
ability, ‘ They imply tl.ma‘t regional differences in inpufs within this
sample explain little of the regional differenceslin earnings,

This Sl;ggestSquite strongly that more effort should be devoted to
analyzing the structure of labor markets than looking at the distributions
of individuals and their characteris_}ics in analyzing regional income
patterns. Studies which account for variations in regional .inc'omes by
variations in aggregate education and experience leve;ls overlook more
basic, structural differences in the labor markets wit};in each of the
region's.l Further, £he differences in e.arnin(gs structure among labor
markets could provide important clues about intérnal migration patterns,
When earnings potentials of individuals are estir'nated: for macro regions

or the country as a whole, it is difficult to see either how specific

locational decisions are made within a broad region or how there is

sizable migration in both directions. Differences in earnings structures
within smaller regions could provide some of these answers.

Aggregate differences in the structural estimates can better be
seen by grouping the estimated functions into macro geographic‘ regions,

Once this is done, the patterns of ec:onomic returns for education, ability

46
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and experience become clearer. The grouping of states into seven
C i

macro regions is shown in Map 1. These regions, which do not

correspond to the standard census divisions, were chosen in an

attempt to group areas into more homogeneous economic regions.

-

This was particularly truc in the southeastern section where three
}egions were defined: Appalachian, Core South, and New South.

Table 9 displays mean weekly earnings and mean coefficients’

-

for education and age in each of the seven regions by race and place
of residence. The distribution of ability coefficients does not show

much variance and has, thus, been omitted from the table. {Remember,

however, that there are significant racial disparities in them.) The

observed mean earnings follow the pattern expected for the whole

hY
country: rural earnings are less than urban; black earnings are less

’

than white; and southern area earnings are less than others.

The estimated returns to education follow a consistent pattern.
| The earnings functic;ns are slightly steeper in the uiban areas of a Fiven
région than in the rural remainder regions. Aléo, the returns to
education ir; the three southeastern regions tend to be high'er than elsewhere.

This is very \intergsting especially when the large schooling quality

differences between the South and elsewhere are recognized (see(2] ).
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Table 9

Weighted Mean Structural Characteristics for Macro Geographic Regions

+

*

|
M

- REGION

Group and New Core

Parameter West Central South South Appal. Northeast Gr. Lakes
Urban White

Earnings® $139  $138 $124  $121  $126 $132  $146
Education .051, ,053 .057 .096 .058 .057 .051
Experience .034 .026 .030 .044 .032 . 029 .034
‘Rural White

a/ ) .
Earnings— 130 122 117 112 114 - 128 136
Education . 031 .051 .057 - .052 .056 . 044 . 008
Experience . 023 .029 ,027 .026 .029 .017 .003
Urban Black i
answsmmw\ 132 131 112 106 115 116 137
Education . 039 .060 - .047 .051 .056° . 052 . 044
Experience .014 :007 .006 .008 .019 .014 .013
Rural Black . .
. al /

'Earnings— -- -- 101 95 102 124 134
Edcuation - -- ©.049 .043 .053 . 038 . 039
Experience -- -- .022  .011 .014 . 022 .012°
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extra year of education are higher for whites than for blacks.

It is tempting to explain the regional differences in educational returns
by differential demands {cr skilled labor (as B-tat;;veen urban and rural)
and difkerential supplies of educated labor (north and west versus
south). However, the complexity of such explangtions requires
considerably more analysis than is feasible here. To do this correctly

would require developing labor market models for the micro regions

1
-~

used in these estimates, .

The experience parameters are not as consistent as the education

~

N . X
Einally,\‘\in‘ ten out of 12 comparisons, the marginal returns for an .
t parameters. The returns in experience tend to be slightly higher for

urban areas than for rural areas. . They-also tend to be higher for

—__. . -__whites.than.blacks., -There are.more exceptions. to. these observations

than the ones about education, however.
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IV. Black-White Differentials

\
\

\

There continues to be considerable i\terest in the relative
incomes of b}acks and whites. There have bsn numerous discussions
of earnings diffgrentials, e.g., Thurow \:15:} n 1960, median black

income for males was 52. 6 percent of median white income.—' Within
. .

urban areas this figure was 58. 3 percent; within rural areas it was 33.7
percent. This pictuzie has not ch-anged much‘s;ince 19\60 Given this,
there is considerabl concern about the causes of these Yifferences.

The ove;all picture from this sample does not loo}; as l;leak as that
from national averages. In the aggregate, black earnings are 87.2
“‘percen.t of white earnings while the figures for ﬁrban and rural

are 87. 3 percent and 82.0 percent, respectively. Part of this

relative improvement in the sample is due to a slightly more favorable

__geographic_distribution of sample blacks as opposed to the 1960

geographic distribution. However, the more important factor seems

to be the relative closeness of inQut levels within the sample as c;;;posed

to the entire 1960 pOpulatioﬁ. For example, the median years of schooling
completéd by male blacks.over 25 year~s old in 1960 was 7.9 compared
with 10. 3 for whrit’es.l Within the sample the mean years of schooling .

completed is 11.89 for blacks as compared with 12, 02 for whites, The

.1/ U.S.» Census of the Population, 1960. General Social and Economic
Characteristics: United States Summary, p. 228-229. All 1960 population
figures come from this source.

51
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age and earnings range is also severely restricted. If discrimination
. ~ .

N -

is more severe in higher incomes which aren't adequately represented ’

here, the sample differential will be reduced from the population figure.

4

Such greater discrimination is indicated in the sample by lower

exper'ience coeffic‘ients for blacks. A final reason for the more
favorable ratios within the sample is that only employed individuals
.are considered. Since blacks tend to be unemplbyed at a highe'r rate
than whites, this ratio overstates the total inc;)rpe picture between ' -
the races.
Neveretheless, itiis interesting to look at the differentials which
do exist within the sample and attempt to identify the causes of these .
differentials, The pr:avious discussion of the earnings models" already

has indicated that the structure of the models tend to differ systematically.

by race. Blacks appear to receive slightly lower returns for marginal

);_e_ars of schooling and considerably lower returns for additional

experience. This holds both in the aggregate and in the macro

; regions of the country. It is therefore valuable to ascertain what the

structural differences in earnings relationships implies for aggregate

i t

black earjnings.
It is possible to predict black earnings unaer different conditions.

Since both earnings structures and input levels differ between blacks and

Y
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-——%whi’cesrseparate estimates can be made of the effects of these

.

differén;:eS. Within the 27 urban regions and 16 rural regions in

S

’ which both‘fblack and white earnings models were estimated, two
predictions were made: (1) mean black earnings from the black

~earnings models but usin% the white input mean characteristics for

-

each region; and (2) meau black earnings from the white earnings
o by
models using mean*black input characteristics.

These predictions for black earnings along with the actual

- ’

—

mean earnings for blacks and whites are displayed in Table 10‘.
Looking at the last two columns, one can see the effects of input
differences and structural differences by race. For rural areas, if
blacks had the same characteristics as whites in each region, the
disparity in earnings would remain the same; however, if they coild
receive wages according to the white earnings structure (without
changing any input characteristics), 56 percent of'the racial gap

would be eliminated. In the urban areas, the predicted black

earnings using white input levels reduces the earnings disparity

from .87 to .89. However, receiving the same reimbursement for

1/ The estimates here all relate to geometric mean weekly earnings.
They are weighted by the sample distribution of the black population.
Looking at the reverse situation of the decrease in white earnings
associated with black mean inputs and black earnings structure but
weighting by the white population distribution makes only very slight
changes in the predictions. /

o3




Table 10

-
* »>

Actual and Predicted Mean Earnings

* A .
N .

Actual Predicted Black Earnings - )
- White Black Black mﬁnsnnm\ White mnnsnwd\ ]
. White Means— Black gom:@l , .
. e (1) (2) (3) (4)° (3)/(1) (4)/(1)
n.u Rural $126 ~ $103 $103 i $116 .82 .92
(Ve - N
‘ Urban 138 120 123 133 .89 .96

. »

a/- Predicted geometric mean of weekly ,omnsswm Sm:ﬂm the black earnings function
for each region and the mean values of white inputs in that regions.

b/ Predicted geometric mean of weekly earnings using the white earnings function
for each ,region and the mean values of white inputs in that region,

1

O

Aruitoxt provided by Eic:

E
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~

their input characteristics as whites increase the earnings ratio

to . 96, or 69 percent of the e'arﬁings differential.

The picture is zlear. The largest cause of differences in

.
* ]

eapnings between blacks and whites is..a difference in the rates of
reimbursement for skills and(abil’itie's (as reflected by educa;ion,
AFQT, age, training status and occupation). Altppugh blacks have
low;ar schooling levels, lower AFQT levels and lower lev:e‘ls of

participation in the hiéh payihg construction industries, these

factors do not account for much of the difference in earnings.

¥’
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Summary and Conclusions

Models of individual earnings still need considerable work.

Simple human capital models do not cai)ture a large part of the

earnings potential of individuals. Nevertheless, while they might

with existing knowledge and data do provide insights into the role of

The value of education or other inputs cannot, however, be

@

described by a single statisti‘c. Instead they appear to be a function
of the geographical area in which the individual lives. Considering

major metropolitan areas as separate labor markets, onc finds
p L 4

{ schooling and abilities in determining income. :
t significant variation in the returns to human capital across labor

markets. This implies that past analy%s( of the returns to schooling,

{

[ ability and experience will be very dependent upon the geographic
} distribution of the individuals in the sample and, thus, upon the

s
K

specific aggregation of relationships for different labor markets.

It is difficult to sort out precisely the independent effects of

schooling, abilities and motivation on earnings. Nevertheless, the

@
(
o

direct estimates of schooling for constant AFQT percentile and experience

level indicate that an additional year of schooling is worth about five

Q

LRIC | 56 f
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percent higher income. This figure implies that a decision to

-~

enter college by the average person in this sample is questionable -

¥

particularly if he is black.

The estimated‘ effect of ability differences is likewise very low.
A decile move in AFQT score (which contains some school effects) is
matched by only a one peflcent increase in earnings. This small
effect, while found by others, still confronts a priori beliefs.

The estimation of separate earnings functions for labor markets
across the country provides a picture of the economic potential
surface facing each individual. The effect of structural differences
in the earnings functions is dramatic: ovef 80 percent of the

.
dificrences in mean earnings among la'bor markets is attributable
to differences in earnings structure as opposed to differences in
input means among regions. When magnitudes of mean earnings

-

differences among regions are considered, it becomes evident that

-,

choice of region is very important and is equivalent in many cases to

the marginal earnings of several year s of schooling.

At the same time, differences in earnings by race appear to arise
. fundamentally from differences in the earnings functions for blacks

and whites. Virteally none of the racial difference in earnings is

1
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accounted for by differences in schooling, ability or experience
levels. In terms of individual coefficients, the schooling estimates for
blacks are slightly less than those for whites while the estimates

of AFQT and experience effects are dramatically less for blacks.

Lest they be forgotten, however, a series of qualifications

— e i

deserve a place at the end. The sample from which all of the

analysis emanated is not a representative selection of the r;atiop's
population; instead it represents a group ;f draftees who left the
Army during Fiscal Year 1969. Thus, the sample is fairly homo-
geneous with respect to age and experiences. Itl also contains less
variation in schooling and ability levels than is found in the nation --
although there is still adequate representation of the taiis of these
distributions, The sample data for ten months after Army separation
provides earnings levels at the very Beginning of an individual's
earnings profile. This necessitates some strong assumptions about
the time path of earnings if generalizatioﬁls about lifetime earnings
functions ére %0 be attempted. Finally, the sample refers to only

individuals who ar'e working full time, and, thus, the estimated

relationships must be tempered by the probability that the individual

is working.




Appendix A
Sample and Population Characteristics

Scome feel for the extent of biases in sampling can be
gaihed in Table A-1 from comparing sample characteristics with
population characteristics on the distribution of years of schooling.

The most notable difference between the sample and the population

is that the sample distribution of education has smallﬁer tails; there

are proportionately neither as many individuals with college degrees

nor with kess than higl; school educations. The lower end is reduced )
by selectivity of the Army while the upper end is reduced by avoidance

of the draft :(e. g., with deferments), entry into the officer corps instead

of the enlisted ranks, and the highezl rate of entry into post-service

. 1/
educ ational programs by servicemen with higher education levels.™

The Armed Force Qualificatic;n Test percentile distribution aiso
gives some indication of the representat;iveness of the sampl‘é.‘ "The
percentile scores are supposed to reflect the score distribution which
would be obtained by the entire population. Table A-2 shows the means

and tails of the sample distribution. The best comparison is, of course,

between the white distribution and percentile norms since the norms

1/ Office of the Assistant Secretary of Defernse (Manpower and Reserve
Affairs), "Post-Service Educational, Training, aud Vocatiunal Status of
First-Term Army Men Separating During July-September 1968,'W Manpower
Research Reports, MA 70-1, October 1969.
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Table A-1

Proportionate Years of School Completed: -
Sample ahd Population

Less than 12 13-15 16 or more
Race 12 years years years years .
Samgle - -
Total | .19 .60 .14 .07
White L. 19 .59 .15 .07
Negro .2l .65 .10 . . 04

a ‘

National™
Total .22 .43 .25 10—,
White .20 .43 .26 L1100
Negro .43 .38 16 - .03

a/ Source: Statistical Abstract of the United States, 1970, p. 111.

The schooling figures for the nation apply to 1969 and are a weighted
average of age 20-24 and age 25-29 statistics, The weighting (.8 and .2
respectively) reflects the relative age distribution in the sample,

c0
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Table A-2

AFQT Mean Percentiles and Distributions

~

: AFQT Sample proporation i
Grouping mean AFQT percentile -

0-30 . 93-100
v :

Total «  53.5 . 266 . 050
Urban 54,2 .273 . 053
Rural 53.0 . 260 . 048
White 55.3 .225 . 055
Urban 56.8 .209 . 061
Rural 54,3 . 235 . 050
Black 28.17 . 699 . 001
Urban 30.4 . 677 . 001
Rural 26.3 . 744 . 000

61
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most closely reflect white scores. The whites show a slightly higher
than population mean, and some truncation in the two extremes.l/
However, neither of these factors indicates a very serious dictortion
of the sample. The entire black distribution is shifted dramatically

toward the lower end. There is, nevertheless, no good comparison

to calculate whether or not this sample is representative of the

population. Other people have noted that blacks tend to perform

S

~

" below national norms on these tests (Jensen(i5], Karpinos[liﬂ).
The extent of this in the population is hard to judge.
Looking at the breakdown in Table A-3 of mean annual earnings

—

within the sample also indicates that the sample is not out of line

V;Lth the population as a whole. Time median family income nationally
for whites in 1968 was $8,937; for blacks, the comparable figure was
$5, 360.'2"/ Given that all of the people i‘n the sample are under 30 years

of age and that these give incomes with ten months or less on the job,

these sample values seem reasonable.

1/ .The norms actually apply to a 1944 sample of the population; see
Karpinos [12]. To the extent that AFQT scores reflect school quélity
and school quality has.increased since 1944, the norms will be lower
than actual distributions.

2/ U.S. Statistical Abstract, 1970, p. 324. The educational attainment
of blacks in the sample (mean = 11.9) is considerably above the median
for the country of 9. 6 years. Median black income for a high school
education was $6,432.
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Table A-3

a/

Sample Mean Annual Earnings™

N Grouping

‘Total $7,031

Urban 7,082

Rural . 6, 858

White - 7,109
Urban 7,395 -
Rural 6,925

Black . 6, 199
‘U;‘oan 6, 458
Rural 5,677

iﬁThese calculations assume the individual
is paid for 52 weeks,
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