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I. Introduction

In the past 2 decades, much progress has been
made in the areas of "human capital theory" and
"modern portfolio theory," with profound
influence upon academic thought and practice.*
But interestingly enough, though human capital
theory recognizes human resources as part of an
individual's capital asset holdings and modem
portfolio theory deals with the pricing of these
holdings, only recently have efforts been made to
bring these two areas together.^

*This study is based on the author's 1977 doctoral disserta-
tion at the Graduate School of Business, the University of
Chicago. The author is deeply grateful to his chairman,
Roben S. Hamada, for his constant and generous guidance,
and to the other members of his dissertation committee, G,
William Schwert, Jonathan Ingersoll, Roger Ibbotson, and
especiaJly Myron Scholes, Isaac Ehrllch, and Gary Becker
for their wonderful encouragement and assistance. In addi-
tion, the author wishes to thank Eugene Fama for encourag-
ing him in this direction, and Joseph T, Williams, lhe editors,
and an anonymous referee for their very helpful comments.

1. For a discussion of "human capital theory" and its
impact, see. e.g., Becker (1964), Ben-Porath (1%7), and
Schultz (1971). As for "modern portfolio theory." a discus-
sion of its effect upon the academic community can be found
in Jensen (1972); while with respect to the nonacademic
financial community, see Welles (1973).

2. The implied assumption in the earlier studies which have
ignored human capital is that the observed sample of risky as-
sets used is so typical of the universe of risky assets including
human capital that it captures all but insignificant effects (see
Mayers 1972, p. 231)- U is interesting to note that Markowitz
(1959, p. 298-99), the earliest pioneer of modem portfolio
theOTy, was aware of the human capital problem and did devote
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This paper represents an attempt at joining these two areas by
exploring empirically the effect of human capital upon (I) the pricing of
risky financial assets and (2) the composition of individual investor
risky financial asset portfolios. Building upon recent work of David
Mayers (1972, 1973) and Fama and Schwert (1977), we develop an
empirical methodology by which to study the human capital effect and
then test it using a number of very different sets of data.

This paper consists of four additional sections. Section II briefly
reviews the theoretical framework developed by Mayers for human
capital and shows that it is only the covariation between the return on
human and fmancial capital which would be responsible for any effect
upon pricing or portfolio composition. Section III discusses the empiri-
cal methodology used. Section IV describes the data and presents the
test results, and Section V reviews our findings and discusses possible
directions for further research.

II. The Theoretical Background

A. Risky Financial Asset Pricing

A primary component of modem portfolio theory is the Sharpe (1964)
and Lintner (1965) capital asset pricing model:"

E(_Ri,) = R,, + [£(^^,) - R„]fii, (1)

where Rf, is the rate of return on a risk-free security purchased at time
I - 1 and sold at time t: E(Ri,) is the expected rate of return on any
asset or portfolioj held from ( - 1 to /; E(,R^,) is the expected rate of
return on a market portfolio m consisting of an investment in every
asset in the market in proportion to the total market value contributed
by the asset; and

is assety's systematic risk measure representing its relative contribu-
tion to the risk of the market portfolio m embodied in m"s variance.

The Sharpe-Lintner (SL) model assumes that the capital market is
perfect and that all assets are perfectly divisible and liquid. Dropping
this perfect liquidity assumption, and allowing assets to be either
perfectly liquid or perfectly illiquid, David Mayers (1972, 1973) demon-
strated that the SL model would remain intact except for the system-
some discussion to it. Besides the work of Mayers {1972, 1973) and Fama and Schwert
(1977), which we shall discuss shortly, recent theoretical work has been done by DeBHto
(1975) and Williams (1978), and recent empirical work has beeti dotie by Friend and
Blume (1975), Landskroner (1977), atld Cohn et al. (1975).

3. For a discussion of the development of the Sharpe and Lintner model, see Jensen
(1972).
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atic risk measure term. Instead of ft, Mayers s model contains Pi*:

where W, is the total dollar return on all illiquid assets at time r: V^,_,
is the total market value of all liquid assets at time ( - 1: while all other
variables as well as ^j are defined as before.

If we compare expression (3) with (2), we find that the effect upon
pricing of including nonmarketable human capital is only due to the
presence of two additional covariance terms in (3) relating aggregate
human capital to the asset being priced and the market portfolio that is
used. If these covariance relationships are strong, human capital
should have a meaningful effect upon capital asset pricing: if these
relationships are weak, no meaningful effect should be expected. This
is a question amenable to empirical verification and is addressed later
in this paper.

B. Individual Portfolio Composition

Following the Sharpe and Lintner model, an individual's investment
problem is that of choosing proportions of each asset to invest in so as
to maximize his single-period expected utility of terminal wealth. As-
suming the individual to be risk averse, his vector of optimal invest-
ment proportions would be:*

A", = i . ( - ^ J %-'[E(V,) -(\ + R,,)V,^,], (4)

where X, is the optimal investment proportions vector for investor /: E,
is the expected market value (including dividends) at time / of all
investments held by investor / from / — 1 to /: erf is the variance of this
market value as of time t: E(V,) is the vector of expected individual
asset values as of /: V,_, is the vector of individual asset values as of
time ^ — 1:^"' is the inverse of the variance-covariance matrix of asset
values as of f. and Rj, is the risk-free rate of return. Equation (4)
contains only one element unique to investor /: (9cr?)/(9£,), a scalar.

Since the only term unique to investor / is a scalar, the SL model
implies that no differences should exist between investors in the com-
position of their risky financial asset portfolios. Investors should differ
only in the proportion of total wealth invested in risky assets, while the
proportions in each risky asset should be the same.

But if we allow for nonmarketable human capital which differs from
investor to investor, this conclusion of portfolio composition uni-
formity does not necessarily hold true. Mayers (1972) demonstrates

4. For a derivation of expressions (4) and (5), see Mayers (1972).
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that, by including human capital, instead of (4) the optimal investment
proportions vector should be

which is identical with (4) except for the addition of - ^ " ' ^f,
where ^ ' ' is the column vector of covariances between investor /'s
human capital cash flow. Hi, and random market values of the indi-
vidual liquid assets, V,.

The vector of optimal investment proportions now contains not only
a scalar term unique to investor /, but also an entire vector, ^C.
Theoretically, then, investors should take their human capital into
consideration when constructing their portfolios, and we should expect
differences to exist between investor portfolios if the pattem of their
respective human capital covariance vector values differ meaning-
fully.''

Since Vj, = Vj,^, (1 -i- Rj,), we may write %'i in the following way:

In this form the covariance terms which affect portfolio composition
are now identical with those covariances which affect price in equation
(3), except that the former represent individually held human capital
while the latter represent human capital in the aggregate. The effect of
human capital upon pricing and portfolio composition is, thus, only by
way of its covariance relationship with the retums on marketable
financial assets. The strengths of these covariances determine how
important a factor human capital is. In the following sections, our
primary focus shall be upon these covariances.

III. The Empirical Methodology

A. The Approach

A simple approach by which to assess the effect of human capital upon
pricing was first used by Fama and Schwert (1977)," They observed

5. what we mean by individual investor portfolio composition is only the risky
financial asset portion, for even if one's human capital were entirely riskless, it would
surely have some effect upon the entire portfolio, at least in terms of replacing the
risktess asset portion.

6. There are two alternative approaches that could be followed. First, a sample of
risky asset portfolios and investor occupations could be examined to determine whether
any relationship exists between portfolio composition and occupation. This method
offers a direct test of the portfolio composition implication and indirectly tests the effect
upon pricing. The drawback of this approach is that time-series data of the type neces-
sary are not currently available. The second approach is to directly test for an efTect upon
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that, since the only difference between the SL model and the Mayers
model was their systematic risk measure, all that need be done to
measure the effect of human capital upon pricing is to estimate the
differences between the Mayers and SL risk measures for various
classes of financial securities. If these differences are found to be large,
human capital should be an important factor in pricing: if not, human
capital should be deemed inconsequential.

Using a measure of the return to aggregate human capital for the
entire U.S. labor force, Fama and Schwert estimated these differences
for various portfolios of NYSE common stock and U.S. Treasury bills
and bonds and found them extremely small. They thus concluded that
with regard to pricing "it is unnecessary to take account o f . . . human
capital."'

Since Fama and Schwert used aggregate human capital, they could
address only the pricing question but not the portfolio composition
question. We reason that with regard to the composition question the
same basic approach can also be used, but in place of the return to
aggregate human capital the return to individually held human capital
should be used. As was demonstrated in the previous section, the
difference between the Mayers and SL risk measures lies in the addi-
tion of two covariance terms in the Mayers model, cov(R)i,H,) and
cov(A^,,W,), These covariance terms were shown to be the same ones
affecting portfolio composition, except that, with regard to portfolio
composition, the H,'s represent the return on individually held rather
than aggregate human capital. If we then duplicate the Fama and
Schwert approach, using individually held human capital, and still find
little difference between I3f and ft, it would imply that human capital is
inconsequential not only in pricing but also in portfolio composition.
Small differences between ft'' and ft would mean that the additional
two covariance terms in ft* which are also responsible for the human
capital effect upon portfolio composition are small and insignificant and
may be ignored by the individual investor.''

In the empirical part of the paper, we apply this approach using
various sets of human capital data which are distinguished by industry
affiliation, occupation, and level of educational attainment. In this way,
we hope to capture the diversity that exists among the human capital

the structure of asset prices, i.e.. estimate the Mayers systematic risk measures, and test
whether the postulated theoretical relationship between expected return and risk is
observed. This method would test directly the efTect upon asset pricing and indirectly
test the effect upon an individual's portfolio composition. The method we use is similar
to the second but simpler and more direct.

7. Fama and Schwert (1977, p. 120).
8. This could also happen even if the covariance values are large, in the very unlikely

case where the covariance ratio, cov(/?^,/i,)/cov(«,,,/?„,,) is the same for all securities.
This ratio would then necessarily be equal to the ratio cov(R^,,h,)/a^iR,,,,), and ^̂  would
equal J3j* for all j . No apparent risk measure effect would then be present as well.
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traits of individual investors, and possibly identify which human capital
trait, if any, exerts an effect,

B. The .Statistical Technique

To estimate the difference between Mayers's pf and Sharpe-Lintner's
ft, we first need to estimate each measure separately. To estimate ft,
we simply use the slope coefficient from a linear "market model"
regression of our individual portfolio rates of return on the rates of
return of our market portfolio." But to estimate ft'' we were faced with a
minor problem. To use equation (3), besides estimatingft we must also
estimate cov(^;,,//,) and cov(K,,,,,W,) from time-series data, requiring
that their component distributions be stationary through time. Though
distributions of R,, and R,,,, have been found to be stationary in earlier
studies, H,, when identified with labor eamings as we do here, suffers
from an apparent upward trend with sizable levels of autocorrelation.'"
To deal with this problem, we use per capita eamings data for / / , when
measuring the variation in the retum to human capital over time so as
to abstract from changes in the size of the labor force, and a modified
version of (3) provided by Fama and Schwert (1977):

tf,,, cov(^^,,;;,) 1[
V H R ) W'

which contains a differenced form of H,.h,, the percentage change in
per capita eamings over period /, with all other variables defined as
before except for W,-,, which is the total dollar retum on human capital
in period f - 1. In place, these adjustments were found to relieve both
the upward trend and high autocorrelation of the H, variable.

Since the distributions of/?j,, R,n,, and/i,, the only random variables
in equation (6), are now stationary, their parameters may be viewed as
stable as well. We thus estimate /3j* by deriving the appropriate sample
covariances, solving for ;3j, and plugging their estimated values into
expression (6)." We can then compare the ft* estimates with their
corresponding /3/s and determine whether any meaningful differences
exist.

9. The term "market model" was first used by Fama (1%8) to refer to the model
originally referred to by Sharpe (1963) as the "diagonal model." The market model
postulates that Rj, = Uj + hjR,^ + e,,. where /?„, is a market factor. Fama (1968)
demonstrates that b, is approximately equal to the Sharpe-Lintner measure of systematic
risk, /3,,cov(Rj,R,,,)/var<K,,,).

10. Fama (1965). and Fama and Schwert have demonstrated that the rates of retum on
financial assets appear to be generated by a stationary distribution.

11. Note that even though the variable components of eq. (6) carry time subscripts,
the^"^ coefticients do not. We do this because later in the paper we use mean values over
time for the variable components, so that what we actually compute are mean values
over time for the coefficients rather than estimates as of a particular point in time. The
use of time subscripts is purely expository.
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IV. The Data and Results

A. The Data

To use equation (6) to estimate Pf. we need time-series data of (1) per
capita labor earnings for h,. (2) rates of return on different classes of
marketable securities forR,,. (3) rates of return on a market portfolio of
securities for R,,,,, and (4) aggregate human capital eamings and finan-
cial asset values for//,_,/V,,,,_|.

In order to capture the .diversity of individually held human capital,
we use three different sets of per capita earnings data for /;,. To
examine the effect of industry affiliation, we use Bureau of Labor
Statistics data of monthly per capita production worker eamings for all
eight industry classifications reported for in BLS's Employment and
Earnings: United States, 1909-72.'' For the effect of occupation type,
we use a time series of median annual per capita labor eamings data
for men classified by occupation collected from the annual issues of
the Bureau of the Census's Current Population Reports: Consumer
Income (Series P-60) beginning with 1958." All occupational
classifications reported for are used except for those whose content
was not consistent over time or was not available for the entire pe-
riod.'^ And for the efTect of educational attainment, we use the Univer-
sity of Michigan's Panel Stttdy of Income Dynamics (Morgan and
Smith 1972). This consists of annual longitudinal labor eamings data by
individual from a representative sample of white male Americans for
the years 1967 through 1974 arranged by years of school attended.'"
Being ungrouped, the University of Michigan data should be of special
interest, for they should allow us to observe more directly the effect of
individually held human capital than is possible with the grouped
industry and occupational data.

There are many questions that can be raised about both our use of
labor earnings data as estimates of the retum to human capital and our
testing procedure. Since our work is essentially a time-series analysis,
we are effectively assuming that the nature and quality of human

12. A description of the BLS industry data can be found in U.S. Bureau of Labor
Statistics 1974. The data consist primarily of wage disbursements to predominantly
blue-collar-type employees and include only workers actually employed. To adjust the
data to per capita for the entire industry labor force, we used monthly industry unem-
ployment rates as reported in the February 1973 issue of the monthly EmpUnment and
Eamings JcmrmL Though it might be objected that industry unemployment rates are
unreliable because of possible crossover from one industry to another. Feldstein (1975)
has found that there appears to be considerable industry attachment and little crossover.

13. A detailed description of the Current PapiilMiun Re/mri data can be found in U S
Bureau of the Census (1958-72).

14. A detailed description of the general occupational classifications used can be
found In U.S. Bureau of the Census (1972).

15. For a detailed description of these data and the procedures used in collecting them
see Morgan and Smith (1972).
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capital are fixed over time, which they may not be. In addition, there is
the fundamental question of the nonmarketability of human capital and
its treatment in a one-period context. Since these questions and others
have already been dealt with in depth by Fama and Schwert (1977), for
the sake of brevity we refer the reader there for further discussion.

For the rates of return on marketable securities, /?;,, we use four
different groups of marketable securities to study the industry and
occupation effects and only one group for the educational attainment
effect. The four are (I) a value-weighted index of NYSE stocks for the
period 1947-72 constructed by Myron Scholes, (2) a govemment bond
portfolio developed by Fama and Schwert and used in their paper
(1977) to approximate a value-weighted portfolio of govemment debt
for the period from 1947 to 1972," (3) a set of 10 common stock
portfolios formed according to the ranked values of their SL risk
measure estimates from all stocks listed on the NYSE for the period
from March 1931 to June 1970 and first used in the paper by Black,
Jensen, and Scholes (1972) (BJS), and (4) a selection of industry
portfolios formed according to their SEC industrial classifications from
NYSE listed stocks by James MacBeth (1974) for the period of July
1945 to June 1968. The group used for the educational attainment effect
is a set of 10 value-weighted common stock portfolios formed accord-
ing to the ranked value of their rate of return variance estimates from
all NYSE listed stocks beginning with 1963. This last set was obtained
from the Center for Research in Security Prices (CRSP) of the Univer-
sity of Chicago, while the previous four were provided by Eugene F,
Fama,

As an estimate of the rate of retum on the market portfolio, /?„,, we
use a combination of the Scholes value-weighted NYSE portfolio and
the Fama-Schwert government bond index mentioned previously when
studying the industry and occupation effects. For the educational at-
tainment effect, we use instead an annual market index that was de-
rived by Ibbotson and Sinquefield (1976) from the Standard and Poors
composite.

And finally, for the H,^JV^,_, ratios of equation (6), we use the
mean of a time series of these ratio values estimated by Fama and
Schwert, that mean being 0.68.

Fama and Schwert note that the Markowitz (1959) portfolio invest-
ment model, the foundation of modem capital asset pricing, assumes
people invest in order to eventually consume. Investors thus evaluate
their investment return entirely in terms of consumption goods and
services obtainable, implying that investment variables should be mea-

16. Admittedly, govemment debt may not necessarily represent real wealth. What is
assumed is that govemment debt closely approximates corporate debt which is real
wealth (see Barro 1974).
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sured in "real" rather than "nominal" terms. Accordingly, we present
our tests only after having transformed the data to real terms using
procedures discussed in Fama (1975)." Since for most of our time
series little or no data are available prior to 1947, and because Fama
(1975) has observed that the CPI was less accurate prior to 1953, all SL
and Mayers risk measure estimates presented use only data for periods
subsequent to 1952.

B. The Results

Our estimates of the Mayers-SL risk measure differences are presented
in table 1 for the monthly industry worker data, in tables 4 and 5 for the
occupational data, and in tables 7 and 8 for the educational attainment
data. Results are reported for the Fama-Schwert government bond
index, the Scholes value-weighted NYSE stock index, the 10 Black-
Jensen-Scholes risk-ranked common stock portfolios, a set of 12 se-
lected MacBeth industry portfolios, and in tables 5 and 6 for the 10
CRSP variance ranked portfolios.

Besides the difference estimates, the tables include the SL system-
atic risk measure estimates for each of the portfolios listed, along with
their respective /-statistic values in brackets. Also, because there
seems to be no easy way to develop comparable measures of statistical
significance for the Mayers risk measures, and certainly for the dif-
ference estimates, as an aid in appreciating the human capital effect,
we provide in parentheses below each risk measure difference (except
for table 6) its value expressed as a fraction of its respective SL risk
measure.

The question then before us is whether there are any meaningful
differences between the Mayers and SL risk measures. In reviewing
our results, both the magnitude and the pattern of the difference esti-
mates should be considered.

With regard to magnitude, one should note that the arithmetic mean
monthly retum on our combined bond-stock market portfolio for
1953-72 was 0.0071, while it was 0.0027 for 1-month Treasury bills
during the same period. If we estimate the average value for £(^m,) —
Rf, in equation (1), we find that the average monthly risk premium per
unit of Mayers's /SJ was only 0.0044 for this period. If we then were to
incorrectly use ft for Pf when the difference between the two measures
was, for example, 0.10, we would understate the expected return by
only 0.04 of K per month, which seems a rather inconsequential
amount. Thus we shall use 0.10 as a guide in evaluating our results. If
we find the difference estimates not much above absolute 0.10, human

17. One may object to the use of real data, for they may eliminate the systematic risk
due to infiation. But Fama (1975) has shown that Inflation has little if any systematic risk,
so that our results should be unaffected. Nevertheless, the tests were repeated on
nominal data as well with much the same result.
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capital would appear to be inconsequential and unimportant. If the
differences far exceed 0.10, the human capital effect would then appear
to be meaningful and should certainly not be ignored.

As for pattern, if human capital has a meaningful effect, one should
expect it to follow some systematic pattern. Possible patterns would be
whether the estimated differences are related to the portfolio's risk
level, which should be observed by studying the BJS and CRSP
portfolios, or whether the inclusion of individual industry production
worker eamings has any greater effect upon its own respective indus-
try's stock portfolio. If no such discernible pattems are found, it would
be further evidence of the unimportance of the human capital effect.

Turning first to industry affiliation in table 1, we find that none of the
risk measure differences shown exceeds absolute 0.1012, The largest
risk measure difference for the government bond index portfolio was
only absolute 0.036, while for the NYSE index portfolio it was only
0.0197. Of the 80 difference estimates presented for the 10 BJS port-
folios, none exceeded an absolute 0.0512, and of the 96 presented
for the MacBeth portfolios, only 10 surpassed absolute 0.0605, In
relative terms, only four of the BJS portfolio difference estimates
exceeded 2% of their respective SL risk measures, and only 10 of the
MacBeth portfolio differences exceed 3.7%.

Besides the small difference levels, we find little in terms of pattem
as well. Only the nondurable and durable manufacturing industries'
worker eamings appear to produce risk measure differences that are
related to the portfolio's SL risk level. High beta portfolios exhibit
predominantly positive differences, while low beta portfolios exhibit
predominantly negative differences. But ail the other industry classi-
fications produce no such pattem.

As for any greater effect upon an industry's own stock pottfolio, we
find no such pattem either. Only mining has any pronounced effect
upon its own portfolio. But instead of increasing the systematic risk of
the mining portfolio, as would be expected if there were significant
positive covariation between miner earnings and mining portfolio rates
of return, the inclusion of miner eamings decreases it by more than any
other portfolio.

It would thus appear that there is little important covariation be-
tween the various industries' worker eamings and the monthly retum
on financial asset portfolios contributing to so small a systematic risk
effect.'^ This "weak" relationship may be seen even more strikingly

18. Since industry worker eamings data are drawn primarily from blue-coliar-type
workers whose wage rates are negotiated periodically, it may be argued that monthly
data do not represent the proper time synchronization between portfolio retums and
eamings-level movements and also miss important lag effects that may be present. To
test this possibility, we replicated our tests using annualized versions of our industry data
and found there to be little change in our results.
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in table 2, which summarizes the covariance values for industry worker
percentage earnings changes, /;,, and MacBeth industry portfolio rates
of return. If important relationships did exist between industry worker
eamings and financial asset portfolios, they should certainly be most
pronounced with their own industry's stock portfolio. But in table 2 we
find no such marked relationship.

Similarly, if we turn to table 3, which summarizes the slope
coefficient values from a linear market model regression of/l, on the
market index, R,,ii. which we denote ^/,,,,, we find only one coefficient
that is significant at the 109? confidence level.

Since we find no meaningful covariation by individual industry, the
industry affiliation of one's human capital, at least with the eight
industry classifications shown, should have little to do with the compo-
sition of that individual's portfolio. There should thus be no meaningful
human capital portfolio composition effect.'-'

And with regard to pricing, these results indicate that human capital
in the aggregate has little effect here as well. For besides the smallness
of the difference estimates, we also find in table 1 that none of the
portfolios exhibit any pervasively one-sided effects across industries,
implying in the aggregate an even smaller place for human capital.

Turning to the effect of occupational identification as reported in
tables 4 and 5, we find that, although most of the occupation
classifications presented show results similar to those of the previously
discussed industry worker categories, five occupation classifications
do appear to exert some major systematic risk effects. Most striking
are the professional, technical, and kindred self-employed classifica-
tions with an effect of 0.7665 on the govemment bond index, -0.5672
on the NYSE index, and effects in excess of an absolute 1.3304
for eight of the 10 BJS portfolios and of 0.18 for 10 of the 12
MacBeth portfolios. The farm laborers and foremen, laborers except
farmers, farmers and farm managers, and managers, officials, and
proprietors self-employed classifications exhibit effects that are less
dramatic but are in excess of absolute 0.1632.

It would thus appear that occupational association with any one of
the five above classifications may very well infiuence portfolio compo-
sition, even though the other classifications should not. But this appar-
ent inconsistency with the results using industry worker data should be
expected for at least two reasons.

19. It should be noted that, since we use industry worker per capita earnings, which
may not necessarily represent any single worker's eamings pattem, there may be some
degree of "washing out" of possible effects from aggregating. Thus our implications
concerning individual portfolio composition should be viewed with some measure of
reservation.
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TABLE 3 ^/,.„ Summarized across Industries

Industry Monthly

January 1953-Junc 1972:
1. Mining .0317

(.542)
2. Construction -.0409

(-.48)
3. Nondurable manufacture .0137

(.49)
4. Durable manufacture .0144

(.34)
5. Wholesale and retail -.0127

(-.44)
February 1964-June 1972:

6. Transportation and public utilities .0209
1.412)

7. Finance, insurance, and real estate .0516
(1.781)

8. Service .0114
(.443)

NOTE.—The numbers in parentheses are f-statistics. Also note that the ^statistic, two-tailed test,
10% level of significance for the monthly data is an absolute 1.645.

First, these five classifications are unique in that they are not subject
to binding contractual wage agreements. The self-employed profes-
sional, etc., and managers, etc., classifications surely are not subject to
such agreements, while farm-related occupations probably are not. The
fortunes of these particular classifications would then be more affected
by economic factors that also affect capital market movements, mean-
ing stronger labor eamings—financial asset return covariation, con-
tributing to the larger risk measure effects just seen. The other occupa-
tional classifications, as well as our industry production workers, are
more subject to binding wage agreements, insulating them from these
general capital market movements and diminishing their effect upon
systematic risk.

Second, these self-employed classifications may actually be spe-
cializing in asset management, such as the equity of one's own
business venture and the like. The earnings then received would be
primarily generated by investments in financial rather than human
capital, and would be expected to relate strongly with general capital
market movements."" The other classifications represent more properly
the return to human capital, which does relate weakly with the financial
market.

Focusing more directly upon the relationship between occupational
eamings and market return, we present, in table 6, the f),,,,, coefficients

20. For a further discussion of this possibility, see the anicle by Ehrlich and Ben-Zion
(1976).
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3f,a Sununarized across Occupations

Professional, technical, kindred:
Total

Self-employed

Salaried

Managers, officials, proprietors:
Total

Self-employed

Salaried

Clerical

Sales workers

Craftsmen-foremen

Operatives

Service workers

Farm laborers & foremen

Farmers & farm managers

Laborers except farmers

Engineers (salaried)

-.1151
(-.83)
-1.330

(-2.45)
-.0532

(-.40)

-.0182
(-.13)

.2476
(1.36)
-.1105

(-.67)
-.0473

(-.41)
.1300

(1.18)
-.0890

(-.87)
-.0452

(-.47)
.1078

(.63)
.5009

(.93)
-.4098

(-1.20)
- .0148

(-.06)
-.0667

(-.49)

NoTR.—The numbers within parentheses are the respective r-statistics. Also note that the r-
stalistJc. two-tailed test. 10% level of significance is an absolute 1.T7I.

for all the occupation classifications. As expected, all of the previously
mentioned occupations, except laborers, have large coefficients which
are significantly different from zero, the self-employed professional,
etc., being the largest at - 1.330. All the other classifications, with the
exception of sales workers, have small coefficients that are not
significant. These results again indicate that, except for the self-
employed and farm-related categories, occupation too should have
little to do with portfolio composition.

As for pricing, only two of the portfolios, manufacturing miscellane-
ous and utilities, exhibit any predominant one-sided risk effects across
all occupational classifications. It would thus also appear from the
occupational data that human capital in the aggregate should have little
effect upon capital asset pricing as well.

Finally, turning to educational attainment, we find again little in
terms of magnitude or pattern to the human capital effect. Looking at
table 7, which presents the Mayers-SL risk measure differences using
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the individual longitudinal data after first grouping them by schooling
level, we find the largest difference to be a -0.0931, while almost 60 of
the 70 differences shown do not go beyond absolute 0.055. The effects
are mixed with the first four schooling intervals exhibiting both positive
and negative signs, the 13-15 interval only negative, and the 16 and
17+ intervals only positive. In addition, we find no pervasively one-
sided effects when viewing each CRSP portfolio across schooling
intervals.

To test whether these effects are not simply the result of aggrega-
tion, we present in table 8 the distributional characteristics of the
Mayers-SL differences for each CRSP portfolio when the individual
ungrouped data are used. The median and the first and third quartiles
are shown for each portfolio by schooling level.^' Again the results are
much the same, with few medians in excess of absolute 0.10 and no
discernible pattern.

Clearly, then, educational attainment, as with industry affiliation and
most occupational classifications, should appear to have little effect
upon portfolio composition and, in the aggregate, upon pricing as well.

V. Summary and Concluding Remarks

This study has attempted to examine empirically the effect of nonmar-
ketable human capital upon both capital asset pricing and individual
portfolio composition. Following the theoretical framework first pro-
posed by David Mayers (1972, 1973), we developed an empirical meth-
odology by which to study this effect and applied it to a number of
different sets of labor earnings data distinguished by industry, occupa-
tion, and schooling.

We find with regard to portfolio composition that only occupational
classification seemed to matter, and then only if characterized as self-
employed or farm related. Nonfarm salaried workers appear to be able
to ignore their own human capital when constructing their portfolios,
regardless of industry affiliation, particular occupation, or level of
schooling.

And with regard to capital asset pricing, our results appear to
strongly confirm those of Fama and Schwert (1977) that human capital
in the aggregate has little to do with capital market pricing as well.
Empirical work on the pricing of financial assets may then justifiably
ignore the existence of human capital, as has been the practice in the
past.

21. The means are not reported here, since there were certain outliers which affected
their computation.
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The reason for these results, we find, is the fact that human capital,
both in the whole or in the part, is "weakly" related with the financial
market—so weakly, in fact, that no meaningful covariation appears to
exist overall between changes in labor earnings and the rate of return
on financial assets. Why this should be so is a matter for conjec-
ture, but at least two suggestions may be offered.

First, employees are typically the first in line of all creditors to be
compensated by the firm. They would thus be the least affected by the
periodic fluctuations in the fortunes of the firm, while creditors farther
down the line would bear the major burden of the risk. Labor earnings
would therefore exhibit little covariance with the market.^^

And second, as discussed earlier, most salaried workers have mul-
tiperiod contracts which would smooth their earnings stream and pro-
tect them from the periodic fluctuations in the fortunes of the market
and the firm. This would then also contribute to the little covariance
that we see.^^

Admittedly, we have only scratched the surface of the research
required on human capital and the financial market. Much still can be
done.

First, in line with the Mayers model, we have assumed throughout
only the two-period world of Sharpe and Lintner. A more appropriate
framework might be that of a multiperiod model, since human capital is
essentially a multiperiod commitment. Thus, as a possible next step,
the implications of introducing human capital into a multiperiod pricing
model might be studied and testable implications might be developed.

Second, this study has viewed human capital as a purely exoge-
nously determined asset which is given and must be dealt with by the
investor. A preferable alternative might be to develop an investment
model explicitly allowing for endogenously determined human capital
and then drawing implications for pricing and portfolio composition.^^

22. This approach was suggested to me by Eugene Fama,
23. Recent work has been done by a number of economists on implicit labor contracts

which tries to show why it pays for firms to offer workers a long-term contract that
involves relatively little fluctuation in their wages. Among the authors of such papers are
Baily (1974) and Azariadis (1975), Our results are consistent with such contracts, since
we do find not only little covariance but little fluctuation. Of course, from a longer-run
perspective, the riskiness on human capital would be positively relaled to that of other
capital as firms go under or prosper. But in the context of shorter-run fluctuations,
including year-to-year fluctuations, our results are consistent with the implications of the
Azariadis and Baily models. (These remarks were suggested to me by Gary Becker,) In a
related work. Liberman (1979) found that not only are the absolute earnings streams
quite smooth over time but so is the wage structure as well. It is demonstrated there that
the rate of retum on educational investment, a major component of human capital,
exhibits remarkable stability and durability in the face of major movements in the
financial market rate, which would be consistent with the results of this paper.

24. Work in this direction has been done by Levhari and Weiss (1974) and Williams
(1978).
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