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SRS, AR E T A o,
P33 Smeate H=

The result of function is conceivable; and
yet, one can not observe the function
itself. That is, the process exists, but it
does not have a form,

Tsuang Zu (4C.,B.C.), The Chapter of
Things of Equal Forms, Section 2.

It was the beginning of the 1968s that the theoretical
foundation of economic analysis of education was laid out
by the "Human Capital Revolution."” The concept of rate of
return was applied to the investment on human capital to
measure the profitability of such investment to the society
as a whole and to each individual making the investment.
While the social rate of return provided the basis of
normative judgement for educational policies, the private .
rate of return would become the core, of empirical analyses
about the demand for educational opportunitines. 1In the
subsequent years, human capital theory established itself
in the economic theory, but the progress towards the better
understanding of the demand for education has been
surprisingly modest until recently. For the students of
education the revolution has thus not been completed.

The stumbling block of theoretical® analysis was this:
it is logically clear that the individual choice about
education, which is the basis of the aggregate demand for
educational opportunities, is to a large extent based on
the magnitude of the benefit of education that the
individual anticipates to receive in the future, but
exactly how much benefit he is anticipating is not directly
cbservable., The anticipated benefit may be closely related
with the rate of return directly estimated from a current
wage structure (we may call it the "classical rate of 4
return) but it is not necessarily the same as the latter.
Thus an analytical inquiry into the process of formation of
anticipated benefit of education becomes the key to further
development of systematic analysis of the demand for
education,

In this paper, I will set forth simple conceptual
models of anticipated benefit of education integrating the
prevailing wage structure, perception bias thereof and
rational expectation of structural shifts in wage
structure, The validity of each model is tested by
examlnlng how it contributes to explain the actual changes
in aygregate demand for college education in postwar
Japan. From the results, it will be argued that the shift
expectation was in fact a significant factor in the



formation .. . -ipated benefit of éducation, and thus 1r
determinin . . cianges in the demand for education ir, the
long run.

~ -

.
-

Aﬁ%icipated Benefit of Educationi

As th~ fienework of the entire discussion, conceptural
models of ¢ntic:pated benefit of education are develicpec ir
this secticn.

Consizer a typical individual who is about to mexe =
decision or whether he should go to college aor not., Lo
will evaluzte the monetary benefit of college education b
assessing the differences between the wage that he woulo
receive after graduating from a college and that he would
receive after entering the labor market as a high s¢hool
graduate. fconomic theories teach us’that the wage \
differentizls in the future should be discounted and thac
the loss of potential earnings during college education
(foregone earnings) ought to be counted as a cost. Those
considerations are important to define the benefit
precisely, put besides the point that we are addressing,
The issue is rather how he anticipates the differences 1in
wage that he will obtain in particular time periods in
future, we shall consider a simple model of anticipation
that is most straight-forward from the view-point of
economics, and then proceed to develop more complicated,
and probably more realistic models; by integrating some
subjective factors that are presumably involved in the
process of anticipation.

(1) The Classicaﬁ Model
A simplest model, which we call the "Classical . Model,"
assumes that the typical individual have the exact
knowledge of the prevailing wage structure in the current
labor market and that he-anticipates it would stay
unchanged in the future. An eighteen-years-old in 1985 is
therefore supposed to know precisely how much more college
graduates are earning than high-school graduates at the age
of forty, and to anticipate that he will get the same
amount of difference when he would becore age forty in
2B87. This is the implicit assumption of the text-book
definition of internal rate of return. :

(ii) Perception Bias (Lag) Model

One significant source of the criticism to the Classical
Model, is that it does not take into account the potential
imperfection of information. For various reasons, the
knowledge of an individual about the present wage structure
may be biased. Also, when the wage structure has been
changing rapidly, his knowledge may be somewhat lagged.
Hence the second model that we consider incorporates the
bias or lag involved in the parception of wage structure,
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and accord:r. !y called the "Perception Bias (Lag) ModeI."
In this modyt, & typical individual anticipates the benefit
of eddBaticr .according to his perception of the wage
structure w-ick is a.biased or lagged image of the present
and past rec. wage styucture, . ' .

(iii) Shift Expectation Model
The above model, however, still &ssumes -that once the
typical individual perceives a wage' structure, he
anticipates that it will remain unchanged in the future.
But under certain circumstances the wage-structure can be
objectively anticipated tq shift in the future, and there
are no reasons to believe that individual decision makers.

would not integrate this expectation in evaluating the

benefit of education. Hence a third model may be developed
by integrating the factor of expectation of Euture shift in
wage structure, Under this model an eighteen-~years old

‘forms an expectation that the wage structure would shift in

the future, and anticipates the benefit accordingly. A
continued economic boom would form an.expectation of
economic growth in future, which would augment the
anticipated anticipated wage differential. Also, such
institutional arrangements as the Affirmative Action in the
United States would foster an expectation of the shift of"
the wage structure for female, thus increasing the
anticipated benefit of education. : T

As-the model develops from the Classical Model to the
Perception Bias and to the Shift Expectation Model, such
subjective factors as the perception bias (lag) or ‘the
shift expectation was incorporated to the prevailing fage
structure, Since those subjective factors are not directly
observable, the model becomes increasingly difficult to be
quantitatively defined and empirically ‘'investigated.

One important research method to bypass this
difficulty is to ask individuals the perceived wage

. structure through a questionnaire survgy. - Recently, a

number of significant studies have heen made in this
direction (Bowman 198!; McMahon and Wagner, 1978;
Psacharopoulos 1981). Those stydies provéd to be powerful
particularly in identifying theWmagnitude of the perception
bias in general and its relation with the socio-economic
backgrounds.

. But questionnaire surveys are not applicable tn the
analysis of the changes in anticipated benefit over time,
which is critical in the dynamic analysis of the changes in
aggregate demand for education., Moreover, it is not Cclear
how far the expectation of the future shift in wage
structure is consciously conceived in one's mind, and
reflects in the answers in the questionnaires.. Although
the educational choice is made individually, the shift

expectation may qé more the product of the "collective
mind."

-
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' The secrinz difficdlty in linking the models to
empirical anz.tsis in fact reflects their theoretical
problem: IZ ¢" subjective factors are essentialiy
arbitrarily ¢ .-zrined, the models are not in fact zble to
provide an_ c¢c-.tistent explanation to the changes in the
demand for ¢ < ~ztion. In other words, by allowing for the
subjective “cctors, the models appear to open the way to
any ad ho: explanation, . !

But are the subjective factors truly arbitrarily
determined? It does not appear to be too far-fetcheg to
hypothesiz« tha: the perception lag follows a rule whereny
it is sys-ematically related with the actual wage structure
observed :: the past and present. One may also
hypothesises that the expectation of future shift in wage
structure is formed from the actual trend in the near
past. Beczuse of the assumed regularity in the relation
between the changes in observable variables and the
subjective factors, these hypotheses may be called the
"rationalityv" hypothesis. The next section will show that
by assuming rationality of expectation in this sense, the

validity of the models of anticipated benefit of education
can be tested empirically.

i

2. E?pirical Analysis

In this section, the validity of the threegmodels set
forth in thLe previous section is tested through an
empirical ‘@nalysis of the changes in the demand for college
education in postwar Japan. Because of the nature of this
paper, full details of the theoretical and empirical
contents are not reported here. Those readers who are

interested in those points are referred to the original
report (Kaneko, 1984).

Indiées of Anticipated Benefit

For the empirical analysis, alternative sets of
time~series indices of anticipated benefit of higher
education were estimated from the statistics of wage
structure and general ‘wage levels in time-series.
Benefit/Cost ratio'(B/C ratio), rather than internal rate
of return, was used in measuring the anticipated benefit
for a theoretical reason related to the form of the
aggregate demand function for college education. There are
three sets of indices, the A, B and C indices,
corresponding to the three models of anticiapted benefit.

. The A index represents the Classical Model. Its value
for a particular year was directly estimatéd as a
benefit/cost ratio from the wage structure at the time.

The time-series derived through this method therefore
reflects the changes in current wage structure alone.
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. analysis indicated that approximately
‘'relation hodis: . )

The B indices corresponds to the Perception Lag
Model. Tne «viiue of a typical B index for a particular
Year was «rit"uted from the benefit/cost ratios at the
present &~z -t vears with distributed lag wieghts., Since
there is nc information a priori about the characteristice
of the la¢c pattern, ten alternative patterns of
lag-weight:, ranging from very shart to long lag spans,
were stipulated. The procedure thus yielded ten (from B-1
to B-18) indices, each in time-series.

The C indices represent$ the Shift-Expectation Model.
The shift expectation is assumed to arise from the
expectationi on future productivity growth, which is
formulateé as a.lagged function of the past econtmic growth
rate., Two subtypes of indices were conceived: the C1
indices .incorporate both the perception-bias and the shift
expectatiorn in a particular manner; and the C2 ipdices
incorporate only the shift expectation. With the ten'
alternative patterns of \lag-weights, this procedure yielded
twenty time-series (Cl-1 to C1-16, and C2~1 to C2-18) of
anticipated benefit, 4

Y

The Regression Model

A theoretical model of individual choice about
education was developed and the aggregate demand function
of education was derived therefrom. Thg theoretical

‘he following

dE 1
& =b,4+b, R+b,Y+ b.S,
dt E (1-E) g~ "1 2 3

where E is the enrollment rate; R, rate of change of the
anticipated benefit.of college education; Y, the rdte of
change of the average family income; and S, the change rate
of the size' of age cohott reaching the age of entering
college, The expressioh at the left-hand side is called
the "logit-change rate™ of enrollment. From the
theoretical anaiysis, it is expected that bl*and b2
have negative values, and b. a positive valie.

The value of b's were ®stimated through an extensive -
regression analysis using time-series of E, Y, and S in
combination of each of the alternative indices of
anticipated benefit in place of R. .

) t ion lysis
The regression analysis éhowed, in the 5;222 place,
that the A index yields a negative regressidn coefficient,
which is against our theoretical expectatfon. Thus the
Classical Model lead to an apparent contradiction in
explaining the changes in the demand for higher education.
From-the results of the regression analysis involving
the B, C1 and C2 indices, those with the highest multiple
regression coefficients were selected anc presented in
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‘Table 1. ~.: ¢-tual and predicted values oi the locit
change re¢'. .. snudllment are shown in Figure 1,

The - . v~ also fail to yield a positive renreccic..
coefficie: . ) , indicating that the indices estimatec ,
accordinc - - - perception Lag_Model is still inadequie
1n provic:'- < ..cistent explanations. On the other harc,
the results 1irvolving Cl or C2 indices present positive
coefficients or K. The regression coefficients on R carrs
decent me~ ttuie of significance, and the coefficients cn
other var.a:ie: azssume the expected sign with some
significance, Tnus the Shift Expectation Model derives
time series of anticipated benefit of higher education thzt
provide conzistent explamations on why the demand for
education chanced over time in postwar Japan.

The rec:iescion analysis thus demonstrated that in
order to accepnt for the changes in the demand for higher
educationr in poustwar Japan, the factor of growth
expectation has to be taken into consideration.

2.Implication of the Analysis -

The erpirical analysis above dealt specifically with
the changer in the demand for higher education in postwar
Japan. Tne insights gainhed there, however, may have more
general implications to the analysis of the demand for
education. Specifically, the following three points appear
to be significant.

First, the direct implication of the analysis is that,
during a period of economic growth, the expectation for a
contined growth in future wquld build up and that alone
would augnent the antjiicipated benefit of education, thus

. increasing the actual demand for education.

: Hencé, an economic cycle would affect the change in
the demand for education thrcugh three factors: the change
in family income levels, the change in wage structure, and
the formation of future growth expectation, Since these
three factors tend to have the same direction, all positive
in an economic boom and all negative in a bust, an economic
cycle would present a close correspondence with the changes
in the demand for education in the long run. This explains
why many industrialized countries experienced the
"educational expansion™ in the 1968s and the down-turn of
the trend in the subsequent decades. It corrbsponded to
the long=run economic cycle in the postwar world.

It should be noted, however, that the thtee factors do
not necessarily have effect of the safme direction.

" Lepending upon the supply-demand relation in the labor
market, the actual wage structure may change to reduce the
wage differential even in a growing economy. But the
expectation for future economic growth, and hence the
general increase in wages may be still high., If the
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positive ellect ol growth expectation is large enough to
outweigh t:¢ ncnanive effect of the change in wage
structure, tn¢ Gemand for education would still grow. This
séems to pbe whit happend in Japan, and in some developing
countries, wnere the demand for education kept growing even
though the e:-1mated rate of return was reportedly
declining. Sore analysts attributed the phenpmenon to
ir?ﬁf&onality in educational choice or information bias,
but our anzlysis showed that it can be explained
consistently by taking shift expecdtation into
consideration.

Second, althoiagh the above analysis focused mainly on
the role ¢i growtlr expectation in determining the change in

, aggregate demand in the long run, other types of shift

expectation may.become important under certain _
circumstances. The case in point is the demand of women
for higher education in the 1978s. Both men's and women's
colloge enrollment rates in the United States grew steadily
in the 1956s and 1968s, corresponding to the long-run
trend. In the 1978s, men's enrollment rate levelled off,
but women's enrollment rate kept growing for some time.
Particularly, the entollment rate for the female of age
28-24lincpeased from 16 percent in 1968 to 22 percent in
19748. But the rate of return of college education for

" women estimated from the wage statistics da not show any

salient trend of increase for this period. Obviously,
there was a growing eygpectation that the wage structure for
female workers. would shift in future due to the
institutional changes symbolized by the Affirmative Action.

Third, although the discussion so far stressed the
significance of shift expectation in general, it should be
remembered that its effect may become negligble under
certain circumstances. In the period of slow economic
growth, the "expectation of future economic growth becomes
small, making its effect on the anticipated benefit of
education negligible. The actual demand for education
would then reflect the changes in wage structure much more
closely, thus presenting short-run fluctuations without .a
long-run trend. This ‘appear to describe well the recent
trends in the demand for higher edpucation in Japan and in
the United States.
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Notes
"
) 1 Estimates frorm: Nationpl Center of Educational
Statistics, Digest of E9E
~gashington, D.C.: G.P.0»/ 1984 p.18.
Estimated from: Department of Labor, Current
Populaticr. Survey, Series P-68, various issues. =~
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Selected Regression Results

.

Inde> r .r¢-:.0n Coefficients
of _ ‘. ) L2
. - .C .d . R k T D3
R Co: . Y Y S
B-3 -0.05. =0.521%  2,073%% -0.343%kx% 0,724 0.453 7.344 1.915
(0.035) (0.273) (0.703) (0.101) e
B-3  -0.06i: =-{.572%% 2.250%%%=0,368%%* 0,761 0.517 9.196 2.133
(0.033 (0.258) (0.637) (0.095) deded
-Cl-7 -0.01% 0.055 1.661% -0.317#%x 0.684 0.399 6.761 1,923
(0.032+ (0.035) (0.655) (0.100) . ik
Cl-6 -0.00¢ 0.073% 1.525%% -0,324%%% 0,705 0.432 7.583 1.915
(0.028" (0.038) (0.557) (0.094) ok
C2-6 0.032  0.209%* 0.737 -0.240%% 0.752 0.501 8.695 2.168
(0.039) (0.086) (0.818) (0.101) L
c2-6 0.01¢@ 0.190%= 1.007 -0.257#*%  0.765 0.522 9.386 2.174
(0.037) (0.083) (0.762) (0.100) it

Note: Standard error in parenthesis.

from 0 at

#*%x* jndicates significantly
1 percent level; ** at 5 percdent; # at 10 percent.

The numbers of observations sre 24 (1958-81) for equations with ‘the A and C
indices; 27 (1955-81) for those with the B indices.

Collzge’ Male

Figure 1. Actual and Predicted Values
of the Dependent Variable
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