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measure was obtaired for a probable sample of the U.S. population in
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25 to 60, whc reported some earnings in 1972. Variables examined
were: 1972 earrings, wage rate, wvork hours, years of schooling,
readirfg score, potertial work experience, other income, father's
education, mother's-education, age, race, sex, and employment status.
Three models were used: siaple earnirgs function, labor market, and
educational achievement. -Methodologically, both recursive and

* gipult aneous models were examined in both the labcr market and the
educational achievement analysis. Ir terms of increased annual
earnings, estimated benefits of a hypothetical compulsory education
for a representative individual are the highest for vhite males
($3,810) and the lowest for vhite females (3$1,370). Corresponding
henefits for black males and females are $2,580 and $1,940. Estimated
benefits of a.-lovw target compensatory reading program for a ‘ .
representative individual are 3323 and $273 for white males and black
males, crly $12 for white f2aales, and negative fcr black females.
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.‘ Abstract

) AN '

.

The purpose of this PapPer is to ascertain what economic benefits
would accrue to compensatory education programs that were effective
in raising the schooling and literacy 1eve§s of individuals after
they left school. To do this we use a generalized earnings function
format to examine the effects of schooling and literacy on individual
earnings., The literacy measure was obtained for a l972~probability
sample of the U,S. population, and was administered with a background
questionnaire,

discounted lifetime earnings, Methodologically, in both labor market

and educationa] achievement analyses, both recursive and simultaneous
models have been examined, However, in both situations, problems of
identification were encountered in implementing the simultaneous equation
approach, and our final results are based on recursive models that appear
to provide reasonable results, .
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THE ECONOMIC BENEFITS OF SCHOOLING \\
AND READING COMPETENCE y

- v \

by

Kan-Hua Young 3nd Dean T. Jamison

Our purpose in this paper is to estimate‘a statistical model
of the effects of schooling ‘and literacy:on earnings ana employment
thgt will allow us to‘cqlculate the economic benefits of schoéling
and compensatory"educa;ion. Our approach is in the‘spirit of the
earnings gunction literature, which has been recently and thoroughly
reviewea‘by ?sacharopoulos (1973),*but "our findings extend the

existing literature in three important ways. First, our data are

" .
from a 1972 probability sample of the U.S. population over the age

,of 16; previous earnings functions have been for restricted subgfoups

of the population, usually white males, and our data ‘therefore allow,

more detailed analysis of the effects of race and sex on earnings
A3

than has hitherto been possible within a single data set. Second,
Y | PN

our data allow construction of a block-recursive model that examinés

first the interaction of education and reading skill and, -second, the

&

*This paper was presented at the Economics of Education Seminar, London
School of Economics, in January, 1974, and at the Colloquium on Mathe-
matical Methods in the Social Scienées, University of Bucharest, May,
1974. Mark Blaug, P.R.G. Layard, and George Psacharopoulos made valua-
ble comments on an early version of the paper, and the authors are
particularly indebted to Hamry M. Levin for helpful ideas and comments.
The U.S. National Institute of Education supported this research through
Grant No. OEC-0-70-4791 {508) to the Educational Testing Service,
Princeton, New Jersey. - -
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determinants of wage rate and labor supply. The economic benefits

of schooling and literacy skills can thus be decomposed into not

-~

only’their effects on each other, but also on wage rate and labor

supply. Third, and most important, our data set includes a measure
i g

a
of each respondent's basic reading capability. The measure was
B L)

carefully constructed to assess the respondent's capability to read. -

the kind of material that appears frequently in day to day life in

the contemporary United States; it thus differs in important ways
from the ability measures that appear in a number of earnings

functions. Perhaps its most important differeate is that }mpartation

I !
of reading competence at this level .is Perhaps the foremost single

objective stated by public school systems; and over the last decade Y

there has been a massive national effort (funded under Title I of

‘

the Elementary and Secondary Education Act of 1965) directed toward

providing compensatory reading education for those students who |

B

had failed to acquire the.Pasic skills. Therefore, in terms of policy
w ~

1
implications, perhaps the principal contribution of our paper is to

provide a preliminary and necessarily tentative assessment of what

- the narrowly defined economit benefits would be of Vaﬁi}“g degrees

n

3 3 e 3 3
of success in our nationwide efforts at compensatory reading education.

The paper is organized as folléws: In Section I we describe

X

our basic models and"data, and in Section II we present results from

"analyzing our data by wdy of a standard earnings function. In .

Sections IIT and IV we estimate the block recursive models we actually -

use to estimate benefits; Section III deals with the labor market part

‘

9] . .
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with the schooling-literacy.part
lop our methodology for coﬁputing
total benefits, and, using the empirical results of 'Sections III and <
W

IV, compute the benefits of schooling d compensatory education pro-
grams. Appendices provide more informat}Bn about our data, and addi-
tional results based on some alternative a;;tgaches that are mentioned

z

only briefly in the main text. : -

I. Models and Data

2
In this section we describe first the basic models we consider

for analyzing our dita, then describe the data itself. Slnce we have
no information on a number of the variables that would, ideally, appear

in an analysis of this sort, we conclude this section by discussing

. \ s . : . . . . R
some of those missing variables and the implications their absence has

for our analysig. e
N \ .

N\

4
. Models. Figure 1 presents schematically the alternative block

recursive models we considered. The exogenous variables -—- sex, race,

age and parents' education -- are assumed to determine schooling and
~ .
.

literacy. We present, however; three alternative models for this

process, wﬁi;h are labelled A, B, and C in Figure 1. Models A and B
* .

are strictly recursive; in Model A, schooling is assumed to determine
literacy, and in Model B litgracy determines schocling (on the assump-
tion that continued success anq wiilfngness to stay in school is dete;—
mined at least in”part by reading competence) . Médel C is a simultaneous

one, astsuming literacy and schooling to be simultaneously determined.

-
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Model C thus includes A and B as special cases and, were it not for
the problem of identification, our analysis would focus on Model C.

However, for a variety of reasons, discussed more fully in the course

2’

of the paper, Model A seemed most suitable for analyzing our data set;
) {

we'.thus use Model A in the text of the paper,‘pnd its results are de-

scribed in Section IV. In-Appendix D, though, we present two-stage

least squares estimates of Model C to be used for comparison with

Model A.

The next major box to the right in Figure 1 schematizes the

A4 .

labor market model. Again there is the probfém-of whether to develop
a simultaneohs or recursive model, and again there are three alterna-
tives, which we label 1, 2, and é, with the obvious interpretations.
In accord with most studies of labor supply based on survey data we
end up assuming wWages to affect "hours worked but not vice versa; our
labo; market résults are thus based on Model 1, and our overall re-
sults on Model A-1. Estimation of ModeLrl appears in SectionlIII. We
have again estimated the simultaneous moéél, Model 3, for comparison

{
and the results of this estimation appear in Appendix C.

4
Since Models A.and 1 are both recursive, the overall model we
have chosen to estimate is strictly recursive greatly simplifying
problems of identification and estimation. We are mindful of the po-
tential distortions this particular speci%icétion may have, and dis-
euss its specific advantages and disadvantages at a numbeg of poiﬁts
in the paper. We also point out the direction of bias it could ;h-
'duce in est;matin%%the relative benefits pf schooling and compenéa-

tory reading education.
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Variables and data. In recent years there has been a consider-

able literature examig&ng the effects of education on earnings. Most
of these studieé, however, have been based on samples that are inade-
oL 4 .

quate in one or more of the following aspects: small sample size, too
specialized a sample from which to form generalizations, or inadequate -
measures of education and ability. In general, most studies havé been
concerned with urban white males. Only in recent years have studies
‘Sn the earnings of blacks and women begun to be undertaken. For exam-
ple, studies of earnings of blacks have been made by Weiss (1970);and

Welch (1973), and studies of earnings of women may be found in Kreps

(1971), Hoffer (1973), Woodhall (1973) and Mincer and Polachek (1973).

_
The sample data used in the present study, known as the National

Reading Survey, were collected in 1973 for the U.S. Department of Health,

Education, and Welfare through a contract to Educational Testing Service.
There ére several major advantages in using this sample in preference to
the others. First, it is a national probability sample coverdng indi-
viduals of both men and ‘women age 16 and over in all geographic areas.
Second, in addition to the usual socioeconomic and other backérou;d
variables which may defermine earnings, data on e@ucational level and

reading competence are also available. The availability of reading
$ .

.

compétegpe data is, for reasbns mentioned in the introductory para-
graphs of the paper, especially important. Although the effecté of
some measures of ability, such as I1Q scores and Air Force Qua}ifying

;
Test séores, on the level of earnings have been’studied, it is plausi-
ble that reading competence is more subject to the influence of
schools, and that the study of its effects are: therefore, of g;eatery

- .
.

N
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policy rele)vance.l eThird, our sample data refer to 1972 which is more

recent than most of the data analyzed in recent-literature, and thus

&

deserve special attention. Finally, the sample contains information
that allows us to estimate the lgbor market segment of the model of
J

Figure 1.

-

The general survey design of the National Reading Survey was based

on a probability sampling model, using households as basic sampling units.
EJeryone in the sel%cted household, 16 years of age and older, was to be
interviewed. The ?%cessity of callbacks and persistepce to achieve high
completion rates w%s stressed; this resulted in an overall response rate

~ =

of approximately 707%. The survey instruments for each respondent consis-

ted of a brief de ographic questionnaire and one of ten books each con-
taining 17 readifg tasks. Of the 7866 persons interviewed in the survey,
270 responded only to the demographic questionnaire because they we;?/’—’f‘

visually handicppped, unable to read the headlines in a newspaper, or

The subsample used for the analysis reported'in this paper is
limited to igdividuals of age 25 to 60 who reported some earnlngs for
1972 and who are either white or black. Furthermore, individuals on
whom inffrm tion was incomplete were also eliminated from our subsa;ple

g

in orde# tqg avoid the problem of missing observations. As a result of

introduci these restrictions, the actual subsample size used in this

3
i

study bgcfmes 2308 individuals. The means and standard deviations of
bk ’

/
. ! | . .
variableg in our total sample and in each of our four race-sex subsam-

ples &ré‘presented in Tab{sﬂ},‘ Appendix A contains the correlation
matri¢e$ for the total sample and each of the subsamples.

[
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As can be seen from the table, in'our sample approximately 6% -

4

of the respondents are black and 41% are women. The mean age is about

—~-

e

3%. . The data also clearly show that men eamned, considerably more than®"

”

women as a result of‘working sﬁgewhat longer hours at considerably higher

wage rates. Years of séhooling and reading scores are generally lower for

blacks, especially black males. Variables whose meanings are not

.

"

self-explanatory in Table 1 are discussed ?urther below.

Y: Earnings for 1972 reported by the individuals interviewed,
measured in thousand dollars; N

. g .
Yli Wage rate computed by dividinguparnings by work hours
.(Y1=Y%Y2); .
Y,: Work hours, measured in thousands of hours worked

during 1972 (full-time workers who worked all year
around are assumed to work ﬂ,ooo hours) ;

XZ: Reading scores, measured by standardized scores on one
of ten sets of 17 reading tasks administered at the time
of the survey (the items were all designed to measure
basic literacy, .and thus provide discrimination only
among those with low reading competence);

X4: Potential work experience, measured by subtracting
~schooling plus 5 from age

(X3=X - X =5);

7 1

»

Xy Other income, all family incomes other than those earned
- by the individual interviewed, measured in thousands of

dollars;

”

X, Age of individual-interviewed;

3

10° Employment status of the individual interviewed (full-

time salaried workers = O¥’self-employed and part-time

workers = 1).

<

14




Missing variables. A number of variables that are plausibly

‘important determinants of income were not available from the National

3 ? 3 . . I3 - I3 3
Reading Survey, and their omission raises cautions in interpreting our

«®

results. Four of the most important categories of missing variables
are parental income, school quality, personality attributes of the re-
. spondént, and occupation of the respondent. Bowles and Nelson (1974)

2 s "~ ghedtioh rgsults from a study.by Hauser, Lutterman, and Sewell (1971)
' 7
that indicate parents' income to affect adult status independent of

their education. Sewell and Hauser (1972) report direct effects of

. . ™ .
' father's ocﬁiPatlon on son's occupation, and father's income on son's.

s

Thus our inclusion of only parents' education as a ‘Pproxy for SES clear-
N
ly limits our analysis:
S

A second category of variable missing from our data set is some
measure of school input quality. Earlj work on the effects\of school
quality measuris, e.g., Welch (1966), concludea that there were impor-

# tant effects, but Welch had available only highly aggregated data from
which to draw this co?ﬁéusion. More recent analyses using recursively
structured earnings functions -- Ribich and Murphy (n.d.), Wachtel

(1974) ~- also find positive effects; much of the effect is through

the influence of quality measures on years of educational attainment.

| Both the Ribich and Murphy and the Wachtel samples provide informa-
\ . .
' tion only f;r males; their samples are further specialized in that
1 Ribich and Murphy have data only for very recent entrants to the la-
\ bor market (Project Talent data) and Wachtel:pnIy for high ability
i individuals (NBER/Thorndiké—Hagen data). Neéertheiess, the positive
, findings for these limited samples suggests ghe_potentialyvalue of

examining school quality measures in a probability sample such as

. ours.
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An important school of thought -- perhaps best presented in

Gintis (1971) -- maintains that the observed high correlation between

. schocling and earnings results not from the cognitive effects of

schooling but rather from its effécfs on personality variables. (Gintis
k

persuasively makes the case that even after controlling for certain

measyres of cognitive outcome, schoolfhgfhas 2 strong independent

&

" .
effect on earnings. (Our own results, even though we show literacy to

have an important positive effect on the qa@nings of white males, are

?‘4’

consistent with this conclusion of Gintis's.) However, to our knowledge,
I

\ .there exist no earnings functions that include personality measures as
; ! h

. f 3 3 3 3
independent variables, and our data sgtﬁalloﬁh no exception in this
- '

' ) respect.3 To the extent that affective outcomes do constitute an

) &
important fraction of the link between schooling and earnings, our

‘ analysis must be regarded as seriously incomplete.

-

' A fourth shortcoming of our data set was lack of adequate -
information on the respondents' oCCUpatigAS. Occupation is an important
intervening variable between background and schooling on the one hand,

~ “ ana wages and labor forcé participation on the other; the‘ﬁé%ure of tﬂis

~ linkage has been of particular concern to sociologists, e.g., Duncén,
\‘i <f
jeatherman,sbnd Duncan (1972). The absence of data on occupation is of

)
.
\

N ' partiCulér-importance in our study because the differing returns to
roo ) . .

. literacy by race’and sex may, we hypothesize, result from interaction

VI '

- effects of literacy and occupation on income. We discuss this possibility

™ ip more detail later.
£ Y

‘- Al

N - - Thus there is a range of important questions that our analysis
Lo will\bé‘hnable to address, and lack of information on some of these
[ : “ Sl . :
misgégg}variables suggests caution in interpreting our results. Yet in
/A . . - o~ X -

Q . . ‘ o

EMC‘ . . o |/ l ()

Aruitoxt provided by Eic: . _ )
. )

R -



"

spite of these weaknesses, our data set has a number of unique features
that make its analysis worthwhile; most important of these are that it
, #as generated ‘rom a probab}li:? sample ¢f the U.S. population; it in-
cludes a measure of individual literacy, and it allows simultaneous
study of educational attzinment and labor force participation. We turn

now te our results. -

II. Empirical Earnings Function

L
Recent economic literatcre inguiring inte the effects of educa-

‘ ’

© tion o oearniigs nas  general.v fcollowed the work of Schultz 71983, ;
NN
- - ~ ! ~ -~ P c . ‘s B
Becxer /1% ., and Migcer 1872 Althougr Tost ¢f these studies have
f VO
. . . - . r o .o : - ‘
been concerned with tne rdte of return to education im tne United

States, sizilar studies have z2lso been made for many other countries;

1
ol

for a2 review see Psacharopoules (1973). while the rima

[a}

v comcern of

3

the present study 1s 10T to estimate an empirical earnings function,

o

we believe~ it worthwhile to present our earnings function for compari-

Son with the existing litereture. There are several important ques-—
tions that we shall attempt to answer in our analysis of empirical
earnings functions. A:o;g these are the questions of whether the
earnings functions differ for blacks and whiées, or for males and fe-

males, and if so, in what wey and to what extent theyv differ. 1In

-
>

addition, we shzll consider some more specific questions puch as

. . . . . L . - - . . . . ‘§

whetner tne returns to education are different for blacks and whites,
- Y
or for males and¢ females. Finally, and central to our study, we
~
shall also be interested in the effects of reading competence ca the .
level of 1ndividual earnings, and these effects varv bv race and sex
4
a
g

ERIC ‘ '
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Most empirical earnings functions insthe literature have either

employed a semi-logarithmic or simple linear function, using years of

-

schooling, work experience and other socioeconomic variables as the

explanatory variables. Occasionally, squared variables (or other trans-

formations) are also included as explanatory variables. 1In general,

assuming quadratic specifications, the‘empirical earnings function is

generally specified as one of the following two convenient forms:

o~
k | 4
in Y= +7 1, X +1I =2 {2+ U (1)
P e LT PO P g
1=.
or »
K k R
V=i +C7 i X +I g8 XZa+vy (2)
Coqsr 1L TIHTE

-~

1 _t

where 2's anc :'s gare the parameters to be estimated (some of them nay

>

oe restricted to zero), k is the number of linear explanatory variables,

and U and V are error terms, generally assumed to have zero mean and

rn

inite wariance. Using these specifications, and applving ordinary

least squares for estization, we have obtained the empirical earnings

function as reported in Tables 2 and 3 where the results of semi-

logarithmic ana simple linear specifications are reported separately.
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Psacharopoulos (1973) found in his survey of earnings functions

no coasistent empirical support for eq. (1) over eq. (2), and the linear

-

results can be more easily understood or interpreted.. For this reason,

"both empirical earnings function of eqs. (1) and (2) are reported:

]

However, strictly speaking, the choice between the log-linear specifi-
cation (eq. 1) and the linear one (eq. 2) cannot be made simply by

¢ b

. C . 2 .

comparing goodness of statistical fit as represented by R™'s. Earlier
Mincer (1958, 1972) has advanced a theoretical argument for using
eG. (1). More recently, Hecknan and -Polachek (1974), emploving a Box
and Cox nrocedure, fn.ni ec. ‘1 te e empirically superior to
ec. 71}, using tne 1960 and 1970 Census samples and the 1967 Survey of

-

Economic Opperzunits Data. ®

32

o]

rt

. According oth Tables 2 and 3, vears of schooling is clearly
a significant factor affecting earnings. The effects of reading scores
on earnings are significantly positive only for white males. Apparently
the effects of readin%afompetence on earnings for blacks, and to some
extent for white females, are unimportant. One plausible explanation for
. o~~~ . o » .

the differing effects of reading scores across subgroups is that there
is a strong interaction between the effects of-occupation and literacy
on earnings. Literacy may be helpful in some occupations but not in

./ . . .
others, and white males might have preponderant access to the cccupations
. . L & . . .
in which it is useful. As ¢ur sample contains only poor informatior on

i ¢ B
the respondents' occupation, we cannot test this hypothesis. Nonetheless,
if it were correct, it would suggest that improving reading scores for,
say, black females might still have potential economic benefits;
3

realization of this potential would depend on their having better access

to the appropriate occupations. ) h

.
SEN IV
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The effects of work experience on earnings are generally positive
and have a general tendency to decline as the number of years and work

experience increases. The magnitudes of these effects, however, can be

i’ ‘e . 3 .
estimated' reliably only for whites, especially white males. Although we
expect our measure of Potential work experience may be less satisfactory

for females whose work experience is more likely to exhibit a discon-

o .

tinuous pattern, we did not anticipate the considerable difference in

the effects of work experience for whfte and black males that our re-
sults indicate.5 Both the effects of father's and mother's education on
earnings seem to be unimportant for all subsamples.6 In some instances,
the estimated effects of mother's education are negative, and in the case
of black fémales even statistically significant. The effects of work
hours on earnngs are clearly statistically very signifieant, especially
forvwhites as compared with blacks. The effects of race and sex on earn-—
ings are clearly important, judging#from the fact that the dummy varia-
bles in the r;gressions computed from total sample areé statistically

significant and the regressions of different subsamples seem to be quite

different.7 Finally, since most studies of earnings functions are relat-

.

ed to the empirical estimation of the rate of retyrn, we may point out
that rough estimates of the nates of return, to schooling, according to
an approach suggested by Mincer, are provided by the regression coef-

£icients associated with the schooling variable in Table 2. Thus, the

estimated rates of return to schooling are 7.77% and 8.7% for white males

i "

and females and 7.4% and 15.2% for black males and females respectively.

Similar estimates may be derived from Table 3 by calculating (8Y/3X1)Y

. , . . . 8
which also provides rough estimates of the rates of return to scHooling.

1 ‘



According to this approach, the rates of return to schooling (at the
mean earnings) are 7.4%_and 9.7% for ;hite males and females and 9.0%
and 12.4% for black males. and females.® We must point out, however,
that these rough estimates fail to adjust for possible effects of
schooling on other explanatory variables, such as Eeading scores and

Wedse—txperience. We shall consider this issue more fully later in our

discussion of the economic benefits of schooling and compensatory reading.

N
[

III. Labor Market Analysis: Wage Rate and Work Hours . > |

o . '
The results of empirical earnings functions shown ‘in Tables 2

and 3, while they provide interesting information, can be difficult

to interpret for some pﬁrposes. This i§ in part because the effects

of schooliné and 1;teracy on wage rate and work hours are intermingled
in eés. (1) and)ﬁi}/ and in part because of interdependence of schooling
and 1ite;acy. In this sectfsn we analyze in more detail the structure

p
of the labor market, and in the next section we deal with the interaction
of schooling and literacy. To understand why the effects of schooling
and literacy are intermingled, we must inquire into the meanings of the

parameters a's and B's in’eqs. (1) and (2).. For simplicity, assuming

eqs. (1) and (2) are strictly linear'in explanatory variables, we can

— -’::52_-‘:&\«—

»




-16-

“»
:
\/

verify that

o ] R
=(Y/Xi)pi(1+e)
1 A
B, = | )=y [31] + Y, 9Ys
1 X, 2 13X, . 9X.
\ 1 “ i 1
and | = (/X )o, (1+e)
N
) o V4
, IRSE T RS Yy | Yy
where Oi = ‘Y—l“ ’a‘}‘(‘]{' and € = E‘ —Y—Z- .

;
1

are the elasticity of wage rate with respeot t X; and the elasticity

L N

of work hours with respect to wage rate (elasticity of labor supply?).

Clearly the parameters a's and B's reflect not only.the\direct effect
of an exogenous varigble on wage rate, but also its indirect effect on
s .

work hours through wage rate. In this section we shall, therefore,
analyze the effec;s of véfioés factors on wage rate and Qork hours by
estimating wage deteymihation function and work hours function separately. -
Ideally, an analysis:of labor market should c;;}}der both démand and
supply factors simultaneously, and one way of formulating such a model
is*to consider the wyage determination function as the inverse demand
function for‘labdr and the work hours function as the supply function of

-

10
labor. Conceptually the wage determination function and the work hours

PR
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function can, therefore, be regarded as a system of two simultanequs

equations: where Y; and Yz are the two endogenous variables. In formal

notation, using linear specifications, the wage determination function

and the work hours function can betyritten as R

v = Yo;+ Dvg X by Y2 40U | ) (3
and ’

Y, = 8, + IS K +8Y +V (4)

where y's and §'s are the parameters to be estimated, and U and V are
11 , . ,
error terms. For identification durpose,.some of the parameters Y's

and 8's must be restricted to be zero. The model as is formulated is¢ a

simultaneous model because neither y=0 nor §=0 is necessarily imposed.

One version of the simultaneous model 'has been estimated By both the"

s

4

Ordinary Least Sguares (OLS? and the Two-Stage Least Squares(TSLS)
procedurés. The TSLS estimates, however, have been obtained only
with an additional restriction in o;der to avoid a singular matrix
in the second stage of-gomputation. For this reason, in the follow?h
ing text only the 'results of a recursive model (assuming y=0 and

§#0) *will be examined, and the results of a simultaneous model

(Y#0 and 6#0) are presented in Appendix dffi;otice that while in the
simultgneous model we assume wage rate affects w;rk hours and vice
versa; in the recursive model we assume wage rate affects work hours

but not vice versa.
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The empirical reshltq of wage deEérmination function ang the
work hours %unction of the recursive model are presented in Tablés 4
and 5. Since thg model is specified as recursive, the OLS is an
appropriate estimation procedure, and there is no need to employ the
TSLS or any other estimatiom procedure designed for estimating the
parameters of a system of simultaneous equations.

The empirical results of Tables 4 and 5 show that Ra's of both
the wage determination function and work hours function are Conéiderably
lower than what were obtained for the earnings -functions. Nevertheless,
some of the individual coefficients are statistically highly sigﬂificant,
especially in the wage determinatiqufunction and work hours funétion of
white males. 1In general, schooling appeqfé*t& be a significant'factor .
in determining wage rates for all subsamples, and is also a significant
factor in determining Gork hours of both white males and-white females. .
The effects of reading scores on wage rgte agg work hours are generally
insignificant, except for a negative ef}ect on work hours for black females.
There is some evidence indicating that reading scores probably have a slight
effect on wage rate of white males and that its effects on work hours are

‘

positive for malL workers but negative for female workers. The effects of
work experience on wage rate and work hours appear to be more significant
for whites than blackg, especially'fo;‘;hite males. dn general, wage rate
appears to increase with work experience but at a smaller rate as experience
ingreases, except for black females. Less experienced white males tend to

-

work for longer hours than more experienced white males. The same is perhaps

L ‘
v

true for black females. A similar pattern, howevér, iswnot indicated for

white females or black hales.
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The effects of father's education and mother's education on wage rate
and work hours appeat to be quite different for different subsamples. In

=
general, the effects of father's 'and mother's education on wage- rate are

.

negative for white males,*perhap; indicating a ‘willingness to trade off
income for statué.13 The effect of mother's education on wage rate is
negative for blacks, especially for females. “The effects of father's and

mother's education on work hours are generally positive, though‘ghgy are

. h
usually not statistically significant except the effects of father's educa-

-

tion for blacks. The effects of father's education on work hours for white

females are negative and almost statistically significant, a result whose

interpretation does not seem to be apparent. The effect of other income

on work hours, which corresponds roughly with the effect of wife's income

N Y : N - . . :
and husband's income for males and female$ res ectively, is statistically
€ P Ys.

A

significant only for whites. Nevertheless the empirical results clearly

indicate that such an effect is negative, as would be expected, for the work
hours of femdle workers or the labor supply of married women. However, the
effect of wage rate on work hours is negative for all subsamples, though

-

only the coef 'éQents for white males and females are statistically signifi-

¢ 3

cant, imply;ng a strong possibility of backward-bending labgr supply curves
Finally, the effects of race and sex on wage rate and work hours are generally
significaht statistically, though the dummy variable for race is not signifi-

cant in the work/pours function computed from the total sample. -

:
- *
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| IV. Determinants of Educational Achievements: Years of Schooling
and Reading Competence

S

< In the previous section the effects of schooling and reading scores
2

~

on both wage rate and work hours have been analyzed along with other background

?
variables such as father's and mother's education as well as race and sex.
A

{

The purpose of this section is to inquire further into the determinants of
years of schooling and reading competence;. both may be regarded as alternative

measures of educational achievement. Although conceptually the production

function approach, which has been jincreasinglysapplied to educational processes,
may be useful, because of the lack of school quality measures in our data, no
attempt has been made to follow this approach in\ the following analysis. .Our

major concerns in this section are simply to determine what are the signifi-

- particular, we shall also be concerned with the quéstions of whether reading

competence.may be determined W years of schooling, and possibly, though'

perhaps unlikely in the present sample, vice versa.
. 4

14

Y

In a general form, the educational achidvement model may be speci-

fied as / =
Xp = A+ 21;3 AR AXp,+ U ; : - (5)
) b
Xy = ug * Dhay u X, Fuky+ V. ! (6)

. <

1 .
where X;. and X; are yeafs of schooling and re@ding scores, A's and u's

" are the parameters to be estimated, and i includes a given set of age
ol

and other background variables. The educational achievement model as

specified above is a two-equation simultaneous model. As it stands,

the schooling equation and the reading equation are not identified.

>

cant factors that may affect years of schgoling and reading competence. In
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Therefore, some additional restrictions on the parameters A's and u's must

»

be imposed. A particular approach that has been employed in the present

study for identification purpose is<<o restrict the parameters associated
purp %

with father's education and mother's education in the schooling function

and also to restrict the parameters of father's education

for the whites and mother's education for the blacks in the reading equa-

to be the same,

tion to be zero. These restrictions are somewhat arbitrary and are based

mainly on judgments derived from the preliminary empirical results. For

~

this reason the empirical results of the simultanéous model of educational

achievements will pot be discussed here. They are presented, however, in

Appendix D, because some of its results are intereétin%, despite the

possible shortcomings of the identification procedure.

N

Rather than examining the empirical results of the simultaneous

m&del (assuming; # 0 and u# 0), the following discussion will be limited
to those of the recursive model (assuming A = 0 and y # 0) that implies

schooling affects reading but not vice versg. This recursive model is not

unreasonable, since our reading scores are measures of teading competence

a 9

taken after individuals left their schools. Carnoy (1972) suggested another

type of recursive model, which implies reading (or other measures of ability)

affects schooling but not vice versa.’ This type of recursive model, as is

supported by our preliminary empirical evidence, is less suitable for our .

sample. .
The actual explanatory variables included in eqs. (5) and (6) are P

, > . s 14 .
father's education, mother's education, age, race and seX. Notice that
5 g ’ - °

reading scores is not included in eq. (5) but schooling is included in eq. (6)

A} - -

\
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in the tecursive model to be discussed. Because the selected educational
achievement model is'recursive, OLS can be applied to estimate the param-

eters of eqs. (5) and (6). It must be mentioned that we have treatad

Ne—

the estimation of eqs. (5) and (6) separately from that of eqs. (3) and

-

(4), partly because of our belief in the blockwise recursive nature of

our specified models and partly because several difficulties were encountered

in the simultaneous estimation of our labor market and educational achieve-

ment models as was explained earlier. In any event, since the selected

A Y

labor market and educational achievement models are both recursive, the

OLS procedure can be appropriately applied to estimate the parameters of

-

each equation separately.

The empirical results of the recursive educational achievement
model (assufling A = are presented in Tables 6 and 7 foﬁ‘Ehe determinants

of schooling and readfing scores respectively. In general goodness-of-fits

2,4

as represented by R“'s are.reasonable. Most of the individual coefficients

s

are statistically significant. The effect of age on schooling is statisti-
N
cally significantly negative for both black and white males, with

)

numerical magnitude for black males considerably'larger than that of white

males (in absolute valuesg), reflecting the fact that the average increase

-
’

of educational level perhaps has been the fastest for black malesi The

. . .
effect of age on reading scores, however, indicates a somewhat different
interpretation: while younger persons seem to read better than the older o

.
Tt

persons among whites, the same does not appear to he true for blacks.

The evidence is perhaps the strongéest for white females and the weakest for

. .

black females, While both father's education and mother's education appear

to have a positive gffect 6n schooling, their effects on reading scores




‘a-

seem to be quite different for whites and blacks.15 The effects of
father's and mother's education on reading are negative and positive
respectively for whites, but the reverse is true for blacks. For
whites it is the effect of mother's education on reading that is

significantly positive, but for blacks it is the effect of father's

education that is significantly positive.16 The effect of schooling OnI

reading is statistically significant for all subsamples, but the magnitude
of the effec§ is almost twice as large for blacks as for whites. Finally,

the effects of race and sex on schooling and reading appear to be important

~

judging from the statistical significance of the dummy variables in the '

regressions based on total sample and from the differencesjamong the

regressions based on différent subsamples.

7 .

V. Economic Benefits of Schoolidg and Compensatory Reading

s

Most recent studies of the rate of return to education attempted to
estimate an empirical earnings function using a semi-logarithmic form or a
simple linear form similar taeq. (1) or (2) respectively. In an early
study, Mincer (1958) suggested that the rate if return to education can '
be estimated by the coefficient of yéars of schooling in a semi-logarithmic
form, and most existing studies seem to show that such an approach can
indeed be useful, More recently, however, some of the possible limitations

v

may be biased because of missing variables that are

of such an approach have become apparent. For example, the estimated rate
of return to schoolin;Z

likely to be correlated with schooling. Griliches and Mason (1972) have

examined this problem by considering the effect of ability and found the

‘_ ¢ ' 2‘\)
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.bias to be insignificant. However, there are some other problems. As

" more variébles are included in the earnings function, it also becomes
apbarent that a reasonable éstimate of the rate of return to schooling
cannot be obtained without_explici%ly taking. into account the inter-

% relationships among the explanatory\variables. Welch (1973), .in his
recent studx of black-white differenées in returns to schooling, has

attempted to deal with this problem by considering a set of auxiliary

regressions that explain the interrelationships among the explanatory

) ‘ vatiables. In addition, occasionally the questions regarding whether the
dependent variable should be earnings or wage rate and whether work hours
should be aﬁ explanatof?r;ariable in an earnings, function have been raised.
These and other questions suggest Ehat a study of earnings can perhaps be
more meaningful handled by a more detailed labor market analysis, using a

mul tiple-equation approach. . In his recent study of wage rate and work

.

hours, Hall (1973) demonstrated the potential of this approach, though ﬁis

major concern was not directly related to the earnings function. Several,

<

other studies, e.g., Weiss (1970) and Blinder (1973f, also recognized the

importance of a multiple-equation approach. None of the existing st@dies,
however, have attempted to separate the effects of schodling or dther

determinants of earnings into the effects due to changes in wage rate and

. - work hours. The purpose of this section is to demonstrate how the frame-

'

work of our previous labor market and educational achievemerit models can
. 3 3 3 v
be combined to explain the sources of tarnings difference, and thus how

the total economic benefits of schooling and compensatory reading may be

17 . .
assessed.

ERIC ' -
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“by egs. (3) and (4) is .

~

Although the economic benefits ¢f schooling ard reading can be
estimated directly from the empirical earnings functions such as egs. (1)~
and (2), probably with some adjustrients as was done by Welch (1973), such
an approach will not be followed because, as was pointed out previously,
it does not provide a framework “or 1dentifying whether wage-rate or work
hours may be the main source of iifference i earnings., Therefore, instead
of simply relying on our empirical earnings function, we shall use

the definition ¢f earnings tha: is the product of wage rate andé work heours

(Y = Y, Y,) comcined with =he emcirizal results of our laber marre: and

1
- 2 a- Crraman s maAst o S ce - - r PR
eéc.catlona. alnlevement Tmolels for s.tsegcoent Ziscusgsion. <CTTal.Ly, Jur
<
. S AT rea am e - E agwm it - [P
gnaJtyilla. sIr.lture ons1sts oI tne zefinmition of €&arNITNES, I7e wage
- /
-~ » -~ . I ‘ L .
ceterminatlon ani woTk nhours Iunciions, i.e., egs. (3) and ‘4., ané the

determinants of schooling ané reading, :.e., egs. (3) and (6).

(%]
rn

acilitate discussicryi® first conmsider =gs the partial tenefits

.

o]

‘ ctor affecting either wage rate or

of schooling and reading cr any other ‘a

@
-

work hours. may be evaluated, ignoring the interrelationships among tire

determining Zactors, such as those examined in the educational achievement

5
.

. .

model. Later we shall consicer how these partial benefits zavwe cexobined
) \
t

in order to obtain the full economit bYenefits of schooling and reading,
N L

4
cr

he educational achievement =odel.

(8}

using the empirical relationships of
7 s
can be verified chat tve reduced fora of the labor narket model represented

o= ao/Unm AR, 2 BRIk (3t 3 g ) X

-

-k . < .
- i Gane TR )X ' (7)
Y-~ = « _'/ (= 3 (2 + 3 = ) + k (: + 1, ) X
’ “ o T B i=1 71 S 1 i

+ Z (3. + Iz ) X, b (8)

i=1 itk i+k i
. S

g
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which are obtained simply by elimipating™Y, from eq. (3) and Y, from eq.
(4). Thus, from the definition of earnings Y = Y; Y;, the partial benefits

of any determinant of earnings can be written as

ol 2

- 5Y- 1Y,
[ 5% = oy, (ZU0) 4oy, (2 , 1=1,2,...,k% (9)
\ 2 \ % 1\ )
1 i-7, 1 ' '

where

itk i
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7 according o egs. (7) and (8). 1In our empirical results presented in

Tatles 3 and 4, =zost cof the parameters 2 and 2, are restricted

i+k itk

to be zero, since the only squared-variable is work experience. The

-t

tn

parial benelits lefined zbove can be clearly decomposed into twc components

~
(1}
U
~
[11]
wn
14
o
[al

1ng wage-rate effect znd work-hours effect respectively., Notice

that these partial effects depend on the specific forms of the wage deter-

v oination and workx hours functions. Moreover, they depend on which of the
other determinants are heléd constan:.
In tne discussion of partial benefits we have treated schooling,
reading and work experience in :the same way as we have treated other exogenous

variables such as father's education and wmother's education, which are

. clearly exogenous and bevond the choice of the individuals whose earnings

are Seing analvzed. To evaluate more fully the economic benefits of schooling

and reading, it 1s necessary ‘or us to take into account some possible

ERIC
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: ,/‘} N
interrelationships among the explanatory variables that so far have been

treated as exogenous. In general, the full benefit of any determinapt of

<
A

earnings can be defined as

dX Y
(QX,) - : K <_l>< ) » i=1, 2.% ¢ (10)
dX 3=1 \dx \K ‘ .
¢

- \ ,
where (;% ) are partial benefits previously defined-in eq. (9). Thus full

74,

i

benefits are simply weighted sums of partial benefits, dXi/de being the weights.

Azong the manv possible interrelationships among the explanatory
variables, the most important ones are the definition of work experience
and the interrelationships studied ‘in our educational achievement model repre-
sented by eqs. (5) and (6). Assuming these are the only interrelationships

among the explanatory variables, specific measures of full benefits of schooling

and reading can then be computed. From the definition of workjsxperience
as a function of age, i.e., Xz =¥~ - (X] +5), we have dXé/dXz ; ~1. From
the empirical functions of the determinants of schooling and reading we
know that dX./dX- = A and dX;/dX; = 3, according to egs. (5) and (6)
respectively. Therefore, the full benefits of schooling and reading compe-

;
tence measured in terms of ipcremental annual earnings may be defined

explicitly as

&

ar \ )y _/3Y>+" g_) , (11) y
(aﬁ - (m)m u,<5X2

and

g_>=x(ay _(L) L'<'5Y> , 12)
dX- 13X, ELQ) BANERG)

\l'\’




where in both Eases the first term represents the benefits attributable tq
schooling and the second term to reading. Therefore, the first term in

eq. (11) and the sec;nd term in eq. (12) may bé regarded as direct benefits
of schooling and reading competence, and the second term in eq. (11) and
the first term in eq. (12) their corresponding indirect benefits. Notice
tgat, in general, these benefits are functions of age, schooling and other
background variables, since partial benefits are functions of wage rate and
work hours" [

Full benefits of schooling and reading competence as defined in egqs.

(11) and (12) can be expanded and rearranged as —

dy 3Y 3Y 3Y
dar = Y chiy - (24 1
(ﬂh) 2 (axl) <3x3> i “(ax }
s 7
: “{ay 3Y Y
Y 3¥2) - (3 Ay, 13
oo (3X1) (am)* “(axl)} @
(ﬂ—) Y (S [CATINEIAY TS
dXp 2 3%, 3% 5 3%,
:
A Vo 3Y 3Y .
Y o) - (3%, 3y 4
. N ! axl) (ax3) * (axz) } ’ (14)

A

where the first terms are the effects of wage 'rate on full benefits of
schooling and reading, and the second terms the corresponding effgcts of
work hburs. The decompositions of full benefits of schooling and reading
into wage-rate and work-hours effects as suggested in eqs. (13) and (14)
are not only useful in themselves but also convenient in érder to compute

some other measures of benefit. For example, similar to Eckaus (1973),

alternative measures of benefits may be computed by agsuming work-hours



.
2

are fixéd at the same level for all individuals. Thus, adjusted benefits
of schooling and reading competence may;be computed by dividing the first
terms of eqs. (13) and (14) by the ratio of observed work hours to the
fixed, say 2,000 hours, and ignoring the second terms representing the N
effe&fs of work Hours. An implicit assumption used in these measures

is that individuals always wogk full time, ,either in.the labor market, as
self—emploied, or in ho&sehold production. These measures of adjusted
benefits, though they clearly have some limitation, may be useful especially
in indicating maximum benefits of schoolzng or reading.

So far we have discussed benefits of schooling and reading only in
terms of incremental annyal earnings. .We have pointed out these bené(ifs
are in general functions of age, schooling and other background variables.
By holding all other variables constantf for example; at the observed mean
levels and letting only age vary, we can construct a stream of annual
earnings increments realizable at any gilven age due to on incremental change
in scho&ling or reading. The present value of this stream of benefits,
discounted at some apprépriate discount rate, provides a more complete
measure_of the economic ?eneflts of schooling or reading. F@rmally the present

-

values of full benefits*of schooling and reading may be computed from

-‘r(X7 n)
" (ﬂ_) e dx- (15)
n dXI

and

. m )

dY

—le dX-~ . (16) \
J/.n (dXz) ! b

T——.
where n 1s the current age-and m is the retirement age. For practical purposes,

the present values of fulf‘benefits.of schooling and reading may be computed

3
LS

.
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by discrete approximat Qns of eqs. (15) and (16), so that indefinite

integration may be avoidéﬁx\ . \\\\\\

Finally, it must be }ointed out that benefits of schooling and read-
ing previously discussed are ail\marginal benegits reflecting changes in
benefits due to changes in one unit of schooling orj#feading (evaluated at
v a given schooling or reading level). Tﬁe total benefits of schooling or

reading, measured in terms of annual earnings, due to changes over several
A

units of schooling or reading can also: be computed as

5 :
[ =
n .
f (i—;%) dX; ‘ . (18)
n -

where n and m are the initial scHooling or reading level and the targeted

and

schooling or reading level respectively. Clear}y correspogding average
.benefits are obtained simply by dividing,eqs. (17) and (18; by m=-n,
representing the range of change in schooling ot reading. These measures
are particularly useful to ansQer such guestions as: what are the possible
: ' |

economic benefits of increasing the level of schooling from n years to m

- years or the level of reading competence from n to m standardized scoré?

Given the distribution of the initial schooling or reading competence, the

RN

possible benefits of a given educational program that would raise the
- schoéling or reading level of all individgals to a given targeted schooling
L or reading level can also be computed. For éxample, we can coﬁpute‘the‘-
"economic benefit of a compensatory reading program that would raise the
reading competence of all individuals whose scores are under a given

targeted level up to that targeted level, say the present national mean

(zero in standardized scores).  Although we have discussed the concept of

ERIC S0 |
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average and total benefits only in terms of annual earnings, these same

concepts can be applied to the presenébvalues explained in eqs. (15) and

(16). That the numerical value of such a computatinn shoufd be used with
extreme caution goes without saying. One is both extrapolating from
margi;al to large changeszand‘ignoring the-pqssibility‘of nonoptim}zing
producer choice or market;signalling effects (Spence, 1974, ChaﬁTE?s 3

and &4). Nonetheless we feel the computatigqi\gi/glaee a rough upper

limit on the total benefits to be expected. The empirical -results of the

“

benefiti of schooling and reading based on the concepts discussed abové
are pre%?nted in Tables 8 and 9. The results presented here are based
on the empirical relationships given in Tables & a?{;ugh'7 assuming’
recursive str&ctures for both 1ab5r market and educational achievement
models.’” It should be noted Lhat, since our assumed recursive structure
has scﬂooling affecting reading, but not vice versa, there may be some

tendency to overstate the relative benefits of schooling and understate

those of compensatory reading education.

In Table 8, the estimates of alternaiive measures of private
benefits of schooling are presented. The table is divided into.two parts:
the first part gives the estimates of alternative measures of marginal
benefit for an additional year of schooiing at apﬁroximately the high
school level, and the seébnd part provides the estimates of total bene-
fits for a representative individual and thé nation as a whole for two
hypothetical compulsory educational programs., The estimates of partial
and full benefits’bf schooling, ag defined in eqs. (9) and (11), are
computed at the mean’levels of all explanatory variables. In general,
these ‘two measures are very close éo each other, with full benefits some-

.

what lower than partial benefits largely because of adjustments for bene-

+

-~
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fit due to experience. The estimated full benefits, measured in terms of

4

increases in annual earnings, are the highest for white males (81,121)

and the lowest for white females ($517). The corres}onding full benefits

for black males and females are $663 and $783 respectively. When the full

benefits are decomposed according to eq. (13) into the wage-rate and work-
hours effects, it is appare;t\that“most effects are due to wage rate rather
than work hours. It is interesting to note that most estimated work—hou;i
effects are negative, except for white females. The estimated adjusted
benefits, similar to Eckaus (1973), are computed by dividing the first
terms of eq. (13) by the ratio of actual work hours to full—tiﬁe work hours
(2,000 hourf). Because the ratios of actual work hours to full-time work ,
hours are close to one, aéd the work-~hour effects are generally smaii, the
results of adjusted bengfits are not very different from the génresponding
original estimates of full benefits. The present values of full benefit
streams are computed at age 18, assuming retirement at age 65. The

effect of discount rate on‘;he magnitude of present value is shown by
providing results‘for zero, 5% and 10% .discount ragés. It is important

to note that the present values with 10% discount rate are perhaps very

close to the mean earnings on individuals at age 18, suggesting that the

private rates of return to schooling are approximately 10%, excepﬁ,}or black

females whose rate of return to schooling appears to be somewhat higher.

3

The estimated total benefits of two hypothetical compulsory
educational programs must be, received with great caution. The estimated ‘
benefits are based on thé assumption thak all individuals (age 25 and
over) whose educational levels are lower \han the targeted level .(either
high school or coliege graduation) were able to complete the compulsory

education at the targeted level, and that they were able to obtain the

Ju ‘
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same earnings as presently observed for the targeted levels of schooling.
It is also assumed that no benefit (or loss) will occur to individuals
whose levels of schooling are already above the targetea level. The total

benefits for a representative individual of the hypothetical compulsory

educational programs are computed by

. m ' : -
y , .
f ——j\{ f(X1,X1<m)dX1 : (19) ,
o 11 [ . .

where f(X)|X;<m) is the conditional digtributién of indiﬁiduals by educa-
tional level, and m is either 12 or 16, COrrespﬂQding to High'scﬁool and
college graduation respectively. These total benefits are in effect mea-
'sureé'ofyaverage benefits of all individuals whose education is under the °

given targeted level. As the table shows, the estimated benefits of the

*

hypothetical c&mpuisory high school educatiog for a representative indi-
vidual are the highest for white males (§3,810) and the lowest for white )
%emales ($1,370). The corresponding estimated benefits for black males
and females are $2,580 and $1,940 respectively, The estimated benefits
of the hypothetical compulsory college eéucation fdr a representative

individual can be interpreted analogously. Finally, the national program

benefits are computed simply by multiplying the representative individual

¢

*

enefits by the corresponding total numbers of individuals completing less
than high school or college education. The ;ctugl figures used for the
numbers of individuals (age 25 and over) 2omp1eting less-than high school

or college education are for 1970 taken from the Statistical Abstract of

the United States 1972, No. 168. As the table shows, the estimated national
program benefits of the hypothetical compulsory high school education are

substantial: approximately $76 billion and $40 billion for white males and
< v

(P
C
J

K




- 3 -

females and $8 billion and $7 billion for black males and females respec-

tively. The estimated national program benefits of the hypothetical com-

pulsory college education are even higher. It must be recognized, however,

.

that practically such hypothetical programs cannot be realistically imple-

?
mented,

°

We have so far discussed only our estimates of benefits of school-

ing as shown in Table 8. The corresponding estimates of benefits of reading

competence are reported in Table 9, which is also divided into two parts:
— .

marginal benefit and total bedefit. The esti@ates of partial and,fuiijbene—
fits, as defined in eqs. (9) and (12), are also computed at the mean levels
of all explanatory variables. The partial and full benefits, shown';nder

_ thé heading of marginal benéfit, are identicai'because thevﬁnderlyiﬁg educa-

tional achievement model is recursive, i.e., A=0 in eq. (12). As the table

’ 1

shows, the benefits of reading competence for males are larger than for

females. In fact, our result shows that the benefits of reading compe~

v

~N N v '
tence is negative for black females. Whether this result can be taken

. »
seriously is, however, not clear~to us. It is important to note that
when full benefits are decomposed according to eq. (1l4) into wage-rate

and work-hours effects, we find that the wage—fhggkeffect is more impor- X
[ o

" tant for white males but the work-hours ‘effect is more important for

black males. In addition, it is interesting to note that the wage-rate and
work—hodrs ekfects are in opposite direction and almost cancelling the
effécts of each other completely for wﬁite females. The interpretation -
of the estimaﬁed adjusted benefits and present values at various discount

rates are analogous to those of Table 8. \\

-

. . '

In the second part of Table 9, the estimated total benefits of two

hypothetical compensatory reading programs,- with ldﬁ and high reading

targets, are provided. We must stress that these estim@tes, like the

.

. ‘o a
. J,

DA

s

-
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: . N .
similar estimates for the two hypothetical ompulsory educational gregrams

given in Table 8, m¥8™be received with grpat caution. The total benefits

for a representative individual of the hypothetical compensatofy reeg}ng

?

programs are ddmputed by 7 ////
m
dyp
j_m(dx2> f(leX2<m) dx, (200 .

where, f(X2,X2<‘m) is the conditional distribution of individuals by
standardized reading score, and m is either -1 or zero, corresponding to a
low or high target compensatory reading program. As the table sho@s, the
estimated benefits of the low target compensatory feading program for a
representative individual are $323 and $273 for white males and b ack males
respectlve}y, and only $12 for whlte females and negata’e\for black
females. ‘The estimated benefits of the high target compensatory reading

program for a representative individual are somewhat h{gher as may be
expected, excepE/for black females,
/’ ! .
=] : ~
The national program benefits are computed by multiplying the

representative individual -benefits by the corresponding estimated numbers

?

of individuals whose reading competence, measured by standardized scores,
T ! .

iIs 1likely to fall below -1 or zero, usﬁng,the frequency distributions of

- 1972 National Reading Survey and population figures (age 25 and over) for

L

1970 obtained from Statistical Abstract of the Uh&ted States 1972, No. 168.

’

The total benefits of a national program which raises everyone's reading
4

L -;.f'( L

competence to a level represented by -1 of standardized‘¥%ading score are

estimated to be approximately $2 billion and $71 milligg:reSpectively for

.white males and females and approxima.!ly $609 million and;iegative.re-

spectively for black males and females. The estimated benefits of the high
\ ( %

L)
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reading target national program are, as expected, generally higher. Their
interpretations are analogous, and therefore need no further explanation.

Finally, we wish to emphasiée again that these .estimated benefits are very
‘ 14

tentative. They may be biased downward for one reason, but biased upward

PR

for another reason.18 Furthermore, like the hypothetical “compulsory educa-

tional progréms discussed previously, the goals of ‘the hypothetical compen-

- -

satory reading programs may be practically infeasible to achieve.
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Footnotes

[1] We are aware of only a few prior studies dealing with the relation

-

»

] # between literacy and earning. One is by Carnoy and Lockheed-Katz
(1971) using Brazilian data; while they had insufficient infor-—
-
T

. . . mation to specify an earnings function, they did find a positive

£ association between literacy and earnings. "Simmons (1972,1974)

found little correlation between literacy or self-assessed literaJ;i"\\’_*x;_

on the one hand and earnings on the other."
»

=

(2] See R. Murphy (1973) for a detailed discussion of how the test

instruments were developed and implement

[3] One series of studies of correlations between personality variables
and income, thohgh restricted to graduates of the Master of
Business‘Admihistration (MBA) program of the Stanford Graduate

. School of Business, does provide ‘direct support for the Gintis
position. Harrell (1969, 1970) and Harrell and Harfell (1974)
found that high éarning MBSs tend to have more "ascendant"

personalities and were '"...overwhelmingly in the socially desirable

. ,
direction on the personality measures' (Harrell, 1969, p. 461). g@
: ) Harrell and Harrell found a significant negative (simple) correlation X
- between verbal score and earnings ;f MBAs, and attributed this to;
. differences they f;und in personaljty. - It would be of interest to

ascertain the extent to which this finding %ould hold up‘in a

multivariate (..e.. -ar-in “an_tion) analysis. .

[4] -Although experience-squared is i-.lided as an explanatory variable in our
estimations, eq. (2) is referred to as simple linear for convenience.

In our early analyses, we have estimated the earnings function with \
)
v~ d\)

‘

!




[S5] The term 'work experience,’

& I

cross~product terms:attempting to explain the interactions betweén Y

schooling and reading and between experience and reading. According

-

\ : . / . 2 .
to the results of semi-log garnings function, most of these inter-

actions are positive. While the experience and reading interaction A

.

' is more significant for white males, the schooling and reading

interaction appears to be more significant for white females as

well as for blacks of both sexes. \\\\_,»\ -

1
|

th}oughoﬁt the present‘gfudy, should be
understood as potential work experience as previously defined.

For males, potential and actual work experience are probably very
close; females, however, after marriage, spend less than half their
lifetime in the Iabgr &arket on the average, and our data are

uﬁable to provide information on the actual amount. Mincer and .
Pélachek (1974) have used the National Longitudinal Survey data

to estimate the effects of actual labor market participation on

women's earnings.

result is in general consistent with the evidence provided by

exisfing studies which indicates that the most important parental

influences on the .adult earnings of their children are indirect

. X e o
rather than direct.. Thus, the effects of parents' edutation on -

’ . - . -

schooling, and, to a lesser extent, literacy does make a contri-

bution to- future earnings, but the effects can be traced only

through estimation of the type of recursive system estimated
¥ . )

later in this paper. For a review of some of the existing

literature, see C.R. Hill and F.P. Stafford (1974).
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[7] More rigorous testing procedure along the line suggested by G. Chow

.
(1960) has not been performed. OuﬁJmaintained hypotﬂesis is
* that é;ch subsamqle should be represented by‘qﬂ_parnings-
function of its own.
- ,‘) .
. [8] This is because the rate of return to schooling, according to eq. (1)

<

suggested by Mincer (1958), is 31nY/dX, which equals (3Y/8X;)/Y.

» .

t
' v

{9] Our results are thus Cgksistent with those of Welch (1973)
that returns to education are now as high for blacks as
whites. This is in contrégé to earlier findings, but the more

recent data used by Welch and by us suggests that there has been

a change over time.

-
-y <

(10] This simply reflects a particular normalization rule. The idea has
been indicated by R. Hall (1973). No satisfactory empirical'

result, however, has been provided. ,

B
¢

\

(11] Although the same notation is used for the error terms of eqs. (lf and
¢3), and sim}lariy for eqs. (2) and (4), they are in general

dif ferent.

(12] These problems of jdentification are standard in the labor éugply

literature that uses survey data; see, for discussion, the papers

in the volume edited‘bf Cain and Watts (1973) or Metcalf, Nickell,

and Richardéon(i974).- h

-8

[13] Henry Levin suggested the potential importance of this trade=off to us.

- 4, :
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.

[14] 1In preliminary analyses we constructed, as an alternativ;f:;lmother's

and father's education, a measure of their education relative to
what the education of a person their. age would be,.using a prediction
of their age based on the respondent's age. This transformation

X , ,
. affected the results in no substantial or consistent manner, so we

returned to the more simple education variable. °

N X A .

[15]) Recall that the reading scores were constructed as 'standatrdized scores,"
since ten different test booklets were administered. More specifically,
the reading scores are defined as (Pij - ﬁj)/S., where P_,. is the

3 ij .

p proportion of right answers for i individual using j booklet

s

and ﬁj and Sj are mean and standard deviation of Pij' ?hese
standardized scores were based on all items in each booklet. Our
supplementary study on the possible,eéfect of deleting éome
"jnappropriate" items on the results of our analysis indicates

that such an effect can be expected to be relatively minor, since

the correlations of Standardized scores based on all items and

"selected" items only are highly correlated. Transformations

of reading scores were also experimented with. In particular,
; N..

. ij-

a transformation of reaﬁ score was defined as —Nij 1+ k) J

where Nij is the number of wrong answers for the i individual
using j booklet divided by the ratio of the mean of the number

of wrong answers for j booklet to that of all booklets, and k

.
L

is a given constant, which was.assigned a value ranging from
-0.5 to 0.5. The results corresponding to egs. (5) and (6)
generally suggest that there jﬁ no significant difference among

-~ . alternative transformations of reading scores. In addition, -

o g5
ERIC . : \
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[16] For the results of some other studies on the effect of parent's education

(17]

[18]

The

For

in Appendix B, we also- examine the effects of substituting

s

* . .
discontinuous variables for schooling.and reading scores.

1

on,schooling, seé C.R. Hill and F.P. Stafford (1974) or Woodhall

(1973, p. 288). ’ A

¥

analytical ffamework developed here may have other potentially

significant applications, for example, in analyzing an important,,

issue on the sources of inflation and real economic grqyth:é The
analogy between this problem and the one discussed in.the text

is apparent, since inflation and real output correspond

to wage and work hours resﬁ% tively.

example, these estimates of total benefits of reading competence

~

o

may be biased downward because of our imposed assumption of "linear"

: A4

effect, a possibility examined more fully in our Appendix B. On the

other hand, these estimates may be biased upward because of our

failure to consider the issue in a general equilibrium framework.

h
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TABLE 1

SAMPLE MEANS AND STANDARD DEVIATIONS OF VARIOUS SUBSAMPLES IN NATIONAL READING SURVEY, 1972
60, WHITE AND BLACK)

1

(AGE 25 to

~

~

y Total White Black
A : P
Variable * Male =~ Female Male Female
Y Earnings (thousands of 9.5973 12.5931 5.7527 7.6585 5.2938
dollars per year) (6.2233) (6.0149) (4.1263) (4.1986) (2.7634):
LnY Earnings (log) 1.9967 2.3982 1.4660 1.8660 1.4862
(0.8155) (0.5655) (0.8160) (0.6306) (0.6688)
Y; Wage Rate (dollars per 5.4595 6.7177 3.9292 4.1087 3.07.80
hour) (4.8225) (5.0562) (4.2174) (2.0859) (1.5818)
Y, Work Hours (thousands 1.7953 . 1.9297 1.6003 1.8481
of hours per year) (0.4614) (0.2674) (0.5978) (0.3729) (é.zggg)
X, Schooling (years) 12.7943 12,9966 12.6636 11,1081 12.5001
(2.8502) (3.9154) (2.5217) (3.1610) (2.5892)
X, Reading (standardized -0.0001 0| 6627 0.0580 685
. . -1.1459 -0.7685
score) (1.0003) (04 9655) (0.8922) (1.4568) (1.3172)
X, Experience (years of 21.5528 21 6706 22,2741 | 21,6378
. ) . . 21.
potential job experience) (11.1516) « (11.0995) (11.1426) (12.0450) (10 2233)
2 . . '
X, Experience-squared (222.2223) 267.1686 620.2948 613.2794 557.1324
4 . (522.6717) (521.6531)  (627.0424) (517.4029)
X, Father's Education 9.0333 8.9992° ' 9.2169 7.8690 8.4834
(vears) (4.2195) (4.3023) (4.1228) (3.4863) (4.3956)
X. Mother's Education 9.3382 9.3932 9.3296 8 49}4
: . . 9.3252
(years) (3.7903) (3.8704) (3.7008) (3.4604) (3.6612)
X, Other Income (thousands 8.1233 6.2262- 11.3307 3
. . . L2470 W .
of dollars per year) (12.0290) (11.4253) .(12.5611) (6.7874) (13 giii)
X, Age (years) 39.3472 39.0672 39.9378 |
: . 37.7460 38.5488
(10.2675) (10.1515) (10.3722) (10.4891) (10. 3696)
X, Race (black = 0, 0.0589 - ——= —-== -—
white = 1) \ (0.2355)
Sex (female = 0, 0.4131 -— —- - —
male = 1) (0.4924) ,
X10 Employment Status (part 0-2998 - 70,2168 0.4315 0.1744 0.2709 .
time=0, full rime=1) (0.4582) (0.4121)" (0.4953) (0.3795) (0. 4444)
Q ' - }
anber of ObservatiOns 2308 1287"3,\" 891 73 57

= Text Provided by ERI

[ 4
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TABLE 2

REGRESSTON RESULTS OF SEMI-LOG EARNINGS FUNCTION®®P

Explanatbry Black
Variable Total Male Female Male Female
Schooling .0822 .0765 .0874 ~0.0743 0.1515
.78) .24) 48) (3.24) (6.07)
Reading .0484 .0590 .0339 0.0261 -0.0011
.68) .67) .68) (0.73) (-0.02)
Experience .0293 L0474 .0079 0.0178 0.0033
.40) .32) .22) (1.06) (0.14)
erience-squared .0005 .0008 .0001 -0.0003  ~0.0001
Exp d 120) .84) L 4b) (-1.05)  (-0.13)
Father's Education .0004 .0005 .0012 0.0130 0.0143 |
.13) .14) .22) (0.67) (0.76)
Mother's Education .0031 . 0045 .0041 -0.0092  -0.0519
: .98) .22) .67) (-0.45) (-2.41)
Work Hours .8642 .7529 .8973 0.8761 0.7176
.33) 78) 23) (6.91) (6.15)
Race” .1560 - _— _— —_—
.02)
Sex .6198 -_— _— — —
.37)
Constant .7384 -0.6544 .2656 -0.7556  -1.3414
. 48) (-6.06) .18) (-1.90) (-2.88)
) .
R .6093 0.3528 .5055 0.5216 0.5210
13 14 143.72 .18 15.36 . 12.77

a
The dependent variable
of annual earnings.’

t-values are expressed

is the log of the number of thousands of dollars

in parentheses beloi/ggrameter estimates,

-

[
J d
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- h TABLE 3 .

REGRESSION RESULTS OF LINEAR EARNINGS FUNCTION 2P

Explanatory . White Black
. Variable ' Total Male ' Female Male Female
T — »
Schooling 0.8087 0.9321 0.5550 0.6889 0.6580
(23.63) (19.22) (11.39) (4.10) (5.90) '
Reading 0.2903 0.4699 0.0311 0.1274  -0.0824
. (3.24) (3.39) (0.26) (0.49) (-0.37)
Experience 0.3651 0.5455 0.0891 0.0960 0.0409
(12.08) (11.87) (2.35) (0.78) (0.39)
Experience-squared  —-0.0058 -0.0088 -0.0011 -0.0010  -0.0004
(-9.19) (-9.08) (-1.37) (-0.45) (-1.89)
Father 's Education 0.0263 0.0193 0.0365 0.1585 0.081L
~ (1.07) (0.53) (1.17) (1.12) (0.97)
Mother 's Education  -0.017% -0.0064 0.0016 -0.1254  -0.1671
(-0.64) / (-0.16) (0.05) (-0.84) (-1.74)
Work Hours | 3,7545 5.3516 3.3272 3.6071 2.1396,
(21.25) (12.18) (21.09) (3.88) (4.10)
Race -1.7205 _— _— _— —
(-5012) ’
Sex 25,3440 —- - - ---
(-32.24) i )
. Constant -9.7003 -16.5161 -8.2620 ' -8.1316  —6.5195
(-14.39) (-13.95) (-10.25) (-2.79) (3.13)
. 3
RS . 0.4974 0.3123 0. 3400 >0.4218 0.4395
F 366.20 119.73 94.35 10.28 .  9.21

4The dependent variable is the number of thousands of dollars of annual earnings.

bt-values are expressed, in parentheses below parameter estimates.

02
o
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TABLE 4

REGRESSION RESULTS OF WAGE DETERMINATION FUNCTION a,b

Explanatory White Black '
Variable Total Male Female Male Female
<
. Schooling 0.5678 0.6724 0.3306 0.3919 0.4535
(16.76) (14.81) (5:55) (4.23) (7.16)
Reading, 0.1025 0.1813 0.0459 0.0355 . -0.0521
(1.16) (1.40) (0.32) (0.25) (-0.42)
Experience 0.2250 0.3058 0.1198 0.0679 ~-0.0031
- (7.53) (7.16) (2.58) (1,00) (-0.05)
Experience-squared -0.0038 -0,0051 -0.0020 -0, 0009 0.0002
(-6.07) (-5.68) (-2.08) (—9;70) (0414)
Father's Educatiopn -0.0248 -0.0655 0.0425 0.0580 0.035;
Mother's Education -0.0588 - -0.1019 0.0457 ~-0,0730 -0.1520
. , ~2.15) (-2.68) _ (1.05) (-0.89) (-2.79)
Race " -1.0865 --- - - —
Sex -2.6187 -—- -— - -
(-16- 97)
Constant -2.4999 -4,0333 -2.4904 -0.9569 -1.5405
(-4.21) (-4.85) (-2.64) (-0.67) . (-1l.34)
R2 ' 0.1794 0.1454 0.0529 0.2804 0.4397
v F 91.07 5%.37 11.95 6.47 10.88

%The dependent variable is wages expressed in dollars per hour.

o

t-values are expressed in parentheses below parameter estimates.

So ¢
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aThe dependenf variable is the number of thousands of hours the respondent

worked in 1972.

t-values are expressed in parentheses below parameter estimates.

5

"g o
TABLE 5
' b
REGRESSION RESULTS OF WORK HOURS FUNCTION as
Explsarory White : Black
Variable Total Male Female Male Female
Schooling 0.0152 0.0063 0.0246 -0{0018 0.0404
(4.39) (2.39) (2.86) (<0.09) (1.29)
Reading 0.0001 0.0058 ) -0.0129. 0.0289 -0.0833
(0.01) (0.84) (-0.64) (1.01) (-1.84)
“Experience 0.0139 0.0178 0.0051 " 0.0020/ 0.0265
(4.76) (7.64) (0.77) (0.15) (1.21)
Experience-squared -0.0002 -0.0003 0 0.0001 -0.0005
(-3.14) (-6.42) (0.22) (0.23) (-1.18)
Father's Educatién -0.0008 0.0018 -0.0071 0.0306 0.0308
(-0.33) (0.99) ) (-1.33) (1.98) (1.72)
Mother's Education 0.0024 0.0011 0.0029 0.0071 0.0049
(0.90) . (0.52) (0.47) (0. 44) (0.22)
. Other Income -0.0011 ,0.0014 -0.0034 0.0065 ~-0.0006
(-1.62) (2.60) (-2.55) (1.14) (-0.10)
Wage -0.0216 -0.0178 -0.0306 -0.0082 -0.0653
(-12.81) (-13.96) (-7.77) (-0.41) . (-1.57)
Race 0.0044 —_— J— _— ——
(0.14)
Q '
Sex -0.3704 -— —_— —_— ——
(-23.15) )
Constant 1.6779 1.7342 1.3547 1.5319 0.8218
(28.86) (38.01) (10.10) (5.25) (1.87)
2
R 0.1648 0.1172 0.0645 0.1498 0.162
F 65.68 30.60 11.05 2,15 1.72
/




o

REGRESSION RESULTS OF

" TABLE 6

o~

<»

DETERMINANTS OF SCHOOLING i%b

Explanatory B White Black :
Variable Total ‘Male Female Male | Pemale, -
Father's Education 0.1776 0.1903 0.1724 0.1769 0.0573
’ ,(13.29) . (10:04) (9.21) (1.87) . (0.72)
Mother's Education 0.%856 ' . 0:1488 0.2168 03811 0.2715
(12.28) (6.94) (10.19) (3.93) (3.00)
CE L ey . :
Age . -0.0149 - -0.0186 - -0.0078 -0.0868 0.0309
(-3.38) (=2.86) (-1.32) (-3.89) (1.18)
‘Race ~0.8637 -— -—- - . -
(=4.71) , .
Se§ -0.2570 - —_— — _—
(-2.94) .
Consfant . 10.1987 10.6111 9.3639 9.7532  °  8.2909
(42.38) (30.50) (28.35) (8.69) (5.98)
R2 « 0.2402 0.1947 0.3090 0.4640 0.1883
F - 210.80 149.09 191.65 29.62 6.66
aThe‘depegﬁent variable’«is the number of years of schooling attained by the
respondent, ) v
ﬁt-value;'are expressed in parentheses below parameter estimates.
¥,
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TABLE 7
REGRESSION RESULIS OF DETERMINANTS OF READING a,b ‘
a . :
3 -r“ =
"' "' ¢ . %
Explanatory White © Black
Variable Total // Male Femg}e Male Female
Z
¢ R ' k4 . :;
Father's Education 0.0001 -0.0037 -0.0122 0.1134 .0.1612
(0.02) ) (-0.60) (-1.65) N (2.20) (4.35)
Mother's Education 0.0322 0:0&30 0.0270 -0.0527 -0.1367
(6.03) (6.36) (3.21) (-0.95) (-3.10)
) \
Schooling 0.1331 0.127¢ 0.1382 1 0.2142 0.2070
(22.24) (17.60 (12.99) (4.06) . (4.14)
Age -0.0029 -0.0026, -0.0051 0.0227 0.0004
(-1.92) (=1.27) ™ (-2.24) (1.78) (0.0})
Race -0.8759 5 - -—- T
(-13.79)
Sex " 0.0517 . g s
‘ (1.71) .
Constant -1.8590 -1.8639- -1.6296 ~4,82%4 -3.4641
. (-18.02) (-lé.Oﬁ) (-10.15) _ (-6.10) (=4.53)
Rz 0.2637 . 0.23%9 +0.1979 0.2839. 0.3330
F 199.02. 145.12 79.28 10.17 10.63

|

)

. fThe dependent variable js the respondent's standardized reading score on a
literacy test, ’

ws"v

b . : :
t-values are expressed in parentheses below the parameter estimates.
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TABLE 8

ALTERNATIVE MEASURES OF BENEFIT OF SCHOOLING

White Black
. Total . Male Female Male , Female
1. Marginal Benefid® ‘ ’
Partial Benefit $ 1,042 $ 1,278 S 581 S 706 S 863
Full Benefit 931 * 1,121 517 663 783
* Wage Effect o 939 1,186 482 687 805
Hour Bffec:t -8 ) ~65 35 -23 =22
Adjusted Benefit: 1,046 1,229 602 743 916
Present value of ’ .
Full Benefit .
No discount 45,236 56,306 25,520 33,188 36,116
. >7 disccunt 13,594 12,518 8,871 12,331 13,586
107 ciszount 7,972 9,270 4,655 6,809 7,447
i ~
x
2. Totel Zenef:is
’ A
" Compulsory High School EZducation
Representative
Inaividuai? S 2,900 $ 3,810 $§1,370 $2,580 $1,940
National Progri: 1¢2.3 - 76.0 29.9 8.1 6.9
(3:1iions) (120.9)
Compulsory College Education
Representative
Tadividaal® 4,040 4,910 2,200 3,430 3,380
‘ National Progra=’ 2285 194.1 103.7 15.1 19.9
! (3i1lions) (332.8) ‘
These are marginal private benefits of one additional year of school.
DT'ne total benefits given for a representative individual are coﬁputed by
ol ‘ -
. ,[ (dy/dX:) f(X.|X: <m) dX: where £(X:/X: <m) is the conditional distribution
o
of 1ndividuals by educational level, and m is either 12 or 16, corresponding to
itign scnool and college graduation respectively. : .
‘ A
“The national program benefits are computed by multiplying the representative
individual penefits by the corresponding total numbers of individuals (age 25 and
over) completing less than nigh school or college education for 1970 taken from
Statistical Abstrzact of the I'mited Stares 1972, No. 168, p. 112. Figures in i
Direﬁtﬂtsvs for total samples are derived bv summing the benefits for all four .
4 s.hsamples.
J,
O
ERIC
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TABLE 9 .

ALTERNATIVE MEASURES OF BENEFITS OF READING COMPETENCE

e ~
. -White Black
Total Male Female Male . Female
I. Marginal Benefit
Partial Benefit s 172 s 375 s 12 s 187 s -341
Full Benefit 172 375 12 187 -341
Wage Effect 185 356 72 66 -95
Hour Effect . =13 19 -60 121 -246
- Adjusted Benefit .
Present value of ‘
Full Benefit s 206 $° 369 S 99 s 7 $ -108
No discount . 8,267 17,606 303 8,936 . -16,357
57 discount 3,224 6,830 384 3,385 -6,3>9
107 discount 1,332 3,848 249 1,876 -3,604
) s
II. Total Benefit
Low Reading Target (Standardized reading| score = —lQ
Representative
individual? s 161 s 3 $ 12 s 273 s =392
National Program ' e
(Millions)® 2,552 2,002 71 609 -873
(1,809)

High Reading Target (Standardized reading score = 0)
Representative . N
Individuald 163 332 12 ) 340 g -490
National Program

(Millions)® 6,004 237 1,098 -1,863

3

a. . . > R
fhe total benefits given for a representative individual are computed by

hos]
J(. (dY/dX:-) f(X;ng< m)dx, where f(X;/X;<m) is the conditional distribution
of individuals by standardized reading score, and m is either -1 or zero, .
corresponding to a low or high target compensatory reading program.

bIhe national program benefits are computed by multiplying the representative .
individual benefits by the corresponding estimated numbers of individuals whose,
reading competence, measured by standardized scores, are below -1 or zero, using
the frequency distributions of 1972 National Reading Survey and population figures
(a 5 and over) for 1970 obtained from Statistical Abstract of the United States
19%.\'0. 168, p. 112. Figures in parentheses for total sample are derived by

summing the benefits for all four subsamples.

L
C
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Exogenous Variables - Schooling=~Literacy Model Labgr Market‘Model
i . i A
Sex :
Schooling Wages
Race
> e Earnings =
A B C { 1 2 3
Age v Wages x Hours Worked
. ' i
Literacy . Hours Worked o
Father's Education o
1
wi— "’
Mother's Education N
}
¥,
Figure 1
Block Recursive Models of Determinants '
: and Effects of Schooling and Literacy
50 |
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. APPENDIX A: CORRELATION MATRICES

Tables A-1 through A-5 contain thé correlation matrices of the

variables used in the study. Table A-1 is the correlation matrix for

-

the total samplsﬁ Tables A-2 to A-4 are the matrices for the four

.

subsamples.

-~
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APPENDIX TABLE A~1
< k .
CORRELATION MATRIX: TOTAL SAMPLE
Y Ln Y Y) Y . X) ) X3 x;° Xy g Xg X7 7| *Xg
Log of ) Experience | Father's Mother's Other
Earnings | Earnings ‘Hage Rate | Work Hours | Schooling | Reading | Experience| Squared | Education ! Education | Income Age Race
I
Y Log of Earnings 0.898 - - ) :
Wage Rlate 0.620 . 0.508 - . 7\ ‘:
)
|
Work Jours 0.430 0.620 -0.092 !
| .
Schooling 0,340 0.287 0.281 -0.007 ! w
. ; o0
.ead ing 0.195 0.175 | 0.147 -0.016 0.456 | : . l
! 1]
Experience 0.003 -0.013 -0.019 0.063 ~0.426 ~0.234 .
A i
- ’ i 1
Experience-squared| | -0,023 | “-0.029 -0.040 0.057 -0.411 -0.246 0.973 , !
| R
Father's Education 0.105 0.091 0.051 -0.023 0.437 0.263 -0.322 ' -0.295 |
Pbéher's Education 0.108 0.113 0.047 -0.004 0.434 +0.302 ~-0.377 -0,361 0.643 ° ‘
~ /’
Other Income 0.119 - 0.013 0.135 -0.111 0.189 0.100 0.045 0.025 0.106 0.065 -
. o
N ne A . r . - ~ . - ’ N s .
Age ~0.098 0.066 0.057 0.067 -0.185 -0.128 0.968 0.943 -0,228 -0.290 0.101 | 2 s
Race -0.122 -0.094 -0.09 0.006 -0.092 -0.243 -0.004 -0.001 -0.052 -0.031 -0.066 |-0.030
Sex -0.522 -0.545 -0.276 -0.336 -0.042 0.004 0.048 0.044 0.027 -0.002 0.204 0.041 {0.023 6
. 4 -~
s 4 .
—n

LRIC




APPENDIX TABLE A-~2

CORRELATION MATRIX: WHITE MALE

1

2z

-0.181

_’Y‘ Ln Y Y, Y, xl X, X3 X3 Xl‘ X5 Xg
Log of Experience | Father's Mother's Other
Earnings | Earnings | Wage Rate | Work Hours | Schooling | Reading | Experience| Squared | Education | Education{ Income
Y log of Earnings 0.928 -
he L¥4
Wage Rate 0.613 0.545 :
"Work Hours 0.256 0.373 -0.274 y 3
Schooling 0.380 0.349 0.297 -0.051 . .
&
. \
Reading 0.241 0.254 0.151 -0.004 ). 462
Experience 0.062 0.048 0.021 0.091 ~0,437 -0.258
. § . - N
Experience-squared 0.010 -0.004 -0.013 0.066 -0.428 -0.273 0.972
Father's Education 0.125 0.133 0.006 0.018 0.40%‘ 0.261 -0.321 0.292
¢
Mother's Education 0.107 0.136 -0.012 Q.017 0.385\2 0.322 -0.370 -0.353 0.635 -
Other Income \\‘ 0.358 0.256 0.266 9.007 k209 0.070 0.071 0.059 0.098 0.062
Age I -.180 0.156 0.111 0.085 -0.145 0.965 0.936 -2.230 -0.291 0.140

- 6S -
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APPENDIX TABLE A-3
CORRELATION MATRIX: WHITE FEMALE
Z T
Y Ln X T, Yo Xy X; X3 X3 X4 Xsg Xg
Log of . |Experience | Father's Mother's Other
Earnings/ Earnings Wage Rate | Work Hours Schooling Reading Experience Squared Education Education Income
Ln Y Log of Earnings 0.892 ’
Yl Wage Rate 0.476 0.336 /".\\v
1 I -
Yz Work Hours 0.480 0.654 -0.212 -~ o
o
X1 Schooling 0.303 0.252 0.209 -0.026 1.
X2 Reading 0.119 0.118 0.102 -0.040 0.432
X, Experience 0.003 0.008 -0.040 0.102 ~0.408 ~0.243
i Xg Exper ience-squared 0.005 0.015 -0.048 0.106 -0.381 ~0.249 0.974
Xl‘ Father's Education 0.137 0.092 0.139 ~-0.068 0.487 0.225 -0.332 -0.:303 .
XS‘Mother's Education .132 0.110 0.140 -0.051 0.512 0.293 -0.399 -0.378 0.652
X Other Income .108 0.040 0.092 -0.081 0.173 0.105 -0.007 | -0.038 0.108 0.082
7
X7 Age 0.077 0.070 0.008 0.103 -07;195 -0.156 0.975 0.954 0.082 -0.304 0.034
/#
/
/
. i
4
. 6'-’ R i
1 -
f
L j
i - «

6

>

!
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APPENDIX TABLE A-4

CORRELATION MATRIX: BLACK MALE

| 2 [
¥ Ln ¥ v Y, Lox X; X3 X3 X Xe Xe
Log of | Experience | Father's Mother's Other
Earnings Farnings | Nége Ratg Work Hours » Sshooling Reading Experience Squared Education Education Income
! ) * y - .
—_ l —
I §
Ln Y log-of Edrgngs 0.914 : .
¥, Wage Rate 0.907 0.807 . |
o e e e - | E— - - - A
1
N |
Y, Work Hours 0.429 |, 0.597 0.084 \
. { . ’ - . . .
) .
X, Schooling 0.513 0.464 | 0.506 0.131 ’ "
] : . ,
’ ’Xz Reading ~ 0,361 0.360 ! 0,291 0.210 |, 0,466
+ 4 )
'/)(3 Exper ience -0.151 -0,157 | -0.205 0.094 -0.592 -0.127
Xi'zxpérience-squared -0.163 -0.181 -0.215 0.078 -0.579 -0,145 0.974 N
XA Father:s Education| ] 0.427 0.427 0.312 0.317 . 0,513 0.409 -0.189 -0.,227 -
- .
X5 Mother's Education 0.365 0.379 0,289 0.237 0,611 0.323 -0,323 -0.357 0.719 .
X, Other Income 0.294 0.236 0.262 0.097 0.217 0.012 0.029 0.010 -0.052 0.061
Teln * -»
; X7 Age -0.018 -0.041 -0,083 0.148 ~0.378 -0.006 0.970 0.944 -0.,062 -0.187 0.099
- . . 0
- ’\" ) ~ S w
\) b | , * e 6

Aruitoxt provided by Eic:
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APPENDIX TABLE A-5
CORRELATION MATRIX: BLACK FEMALE
» _
i { b ! - , i
. v oy Y (-/ ¥ Iox ' X X X Poox boox X
Log of . ! |~ . / Expérience fF_ather's i Mother's {Other
Earnings Zarnings , Wage Rate 1 Work Hours | Schooling ;Reading ix*petience Squared ! Educatforr | Education | Income
] } ’ i i ! I
. ' ! § ' 7 !
’ ‘ ' | | ‘ |
| | ‘
[ ,
. Ln*Y Log of Earnings 1 0.929 ! ° l { '
1
Y, Wage Rate 0.821 |, - 0.724 o ! | ! 4
i i ! . ° @i }
i : [N i
‘.’2 Work Hours 0.368 | 0.483 -0.156 ° f . - - i I
. | i
i Pt ! ) ! ; - i ‘ . !
X, Schooling ! 0.547 |  0.524 0.602 0.063 . I . ]
! i ' H 3 i
‘ o :
%, Reading 0.186 0.193 0.244 -0.084 : - 0.408 ' ¢ ! !
. ' i
. T i »
X, Experience -0.075] -0.131 '}  -0.070 -0.088 -0.240, | -0.214 .l
. ' { .
I 1
X§ Exper fence-squared -0.060 -0.117 -0.032 -0.113 | -0.203 -0.212 0.975 ,
. ]
X, Pather's Education 0.203 0.203 0.060 0.244 0.296 0.410 -0.445 -0.424
X, HMother's Educat fon 0.195 0.167 0.005 0.289 0.417 0.137 -0.314 -0.335 0.646
X, Other Income 0.427 0.339 0.511 -0.085 0.436 0.277 -0.034 -0.005 0.106 -0.124
.
7' ‘ , .
-+ " / .
o - .
) T, v. - £ ‘ » - . ’
~

-

ER

~I
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\ . APPENDIX B ¢

’

—

TESTS FOR LINEARITY OF EFFECTS BY USING DISCRETE VARIABLES

i

P The purpose of this appendix is to report some supp lementary

b "

regression results of empirical earnings functions‘using dummy variableg
to represent different levelé of schooling and reading competence. In
Section II, schooling and reading competence are represented by years of
- schooling and standardized scores in computing empirical earnings func-
tion, implicitly assuming that the effects of these two variables
(measured by the associated coefficients) are the same at different
levels of schooling and reading competence. This appendix summarizes
the empirical results of an attempt to verify the reasonability of this
implicit assumption. Specifically, the schooling and reading scores
variables in eqs. (1) and‘$2) are substituted by the following set of
six dummy variables, four of them representing schooling and the other
two representing reading competence:
School Dummy 1: 5 to 8 years of schooling = 1, otherwise = 0
School Dummy 2: 9 to 12 years of schooling = 1, otherwise = 0
School Dummy 3: 13 to 16 years—of schooling = 1; otherwise = 0
School Dummy 4: 16 and more years of schooling = 1, otherwise = 0

Reading Dummy L : Standardized scores below minus one = 1, otherwise = 0

Reading Dummy H: Standardized scores above one = 1, otherwise = 0.

The results of the empirical earnings function using these dummy

variables for scheoling and reading competence are reportea in Appendix

'

Tables B-1 and B-2, using logarithmic values of earnings and earnings
respectively as the dependent variables. These results are comparable

with those reported in Tables 2 and 3 in the text. In general, the
. !

results shown here are similar to the corresponding results shown in




O

ERIC

Aruitoxt provided by Eic:

o - 64 -

Tables 2 and 3 of the text. It is important to note that while the

assumption of constant schooling effect in eqs. (1) and {(2) appears

to be acceptable, the similar assumption for reading competence seems

to be more questionable. This conclusion is derived frjom the obser-
vation that the estimated coefficients of the four schgol dummies

seem to increase at a roughly constant rate as schoolihg level increases,
and that the magnitudes of the estimated coeffic;e{ts of the two reading
dummies (in terms of absolute values) are considerably different from
each other. The results of Appendix Tables B-1 and Bf2 generally show
that individu?EF with low reading scores can be expedted to have lower
earnings, wiéﬁ?ﬁ possible exception of black females{ Whether individuals
with high reéding scores can be expected to have higher earnings, however,
'is not very conclusive from our.results, perhaps becpuse the reading

test instruments were designed dﬁly to reveal functipnal reading ability.
This result sugéests that the econoﬁic benefit of reading obtained by
.assuming a constant effect for all levels of }eading competenee ma§ Eéﬁd
to underestimate thé true effect, Finally, it may Be pointed out that
while the school dummies are usually statistically significant, especially

for school dummies 3 and 4, school dummies 1 and 2 for white females’turn

out to have negative estimated coefficients.




APPENDIX TABLE B-1

" SUPPLEMENTARY SEMI-LOG EARNINGS FUNCTION®’

Explanatory Total
Variable

Schobl Dummy 1 .3402- 0.7414
] .80) (4.26)

School Dummy 2 ' ' .5585 0.9500
.63) (5.46)

School Dummy 3 .8271 1.2156
.75) (6.93)

School Dummy 4 .0789 1.4070
.64) (7.93)

Reading Dummy L 1634 =0.1667
~ ' .62) (-4.58) -

Reading Dummy H .0360 6.0432
.37) (1.44)

Experience .0295 0.0462
ooy ; .04) (10.49)

Experience-squared .00Q5 —0.0008‘
.141 (-8.30)

Work Hours .8715 0.7637.
(42.02) (18.65)

Father'- Education ~0.0021 0.0028
(0.73) (0.83)

Mother's Education 0.0216 0.0046
' ) < (1.44) 7 (1.23)

-0.1536
(-3.91)

-0.6131 -
(-31.34)

0.5990 ‘ #5043
382.31 81.78 118.19

3The dependent variable is the log of the number of thousands of dollars of
annual earnings. .

t-values are expressed in parentheses below parameter estimates.
®
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§;7)APPENDIX TABLE B-2 ~

suppjfggﬁfxﬁﬁ

LINEAR EARNINGS FUNCTION >’

-

b

Explanatory Total White Black X
Variable Male Female Male Female
School Dummy 1 0.6504 2.7627 -2.0170 0.7;;;_\\\\\0.2265
(0.62) (1.44) (-1.32) (0.37) (0.09)
School Dummy 2 2.6749 4.9729 . -0.5910 2.0993 2.9907
(2.55) (2.60) -0.39) (1.12) (1.28)
School Dummy 3 5.3913 °  8.4228 0.7696 6.6739 5.9279
(5.07) (4.37) (0.50) (3.07) (2.50)
School Dummy 4 7.9786  10.9533 3.4436 6.0697 7.73
(7.36) (5.62) (2.21) (2.22) (2.92)
Reading Dummy L -1.1352 -1.4766 -0.7607 -0.6632 . 0.9217
) (-4.50) (-3.69) (-2.39) (-0.85) (1.49)
[4
Reading Dummy H 0.1523 0.3677 -0.2148 -1.7118 0.2454
(0.67) (1.12) (-0.75) (-0.95) ° (0.26)
Experience 0.3850 0.5641 0.1156 0.1086 -0.0146
(12.10)  (11.65) (2.93) (0.86) (-0.14)
Experience-squared -0.0065 -0.0095 -0.0017 -0.0017 0.0006
: - (-9.62) (-9.24) (-2.07) (-0.71) (0.26)
Work Hours 3.8571 5.4476 3.3853 3.7299 2.0408
(21.42) (12.10) (21.40) (3.75) (3.67)
Father's Education 0.0421 0.0429 0.0437 0.2102 0-0867
: (1.70) (1.16) (1.401) (1.44) (1.01)
Mother's Education _ 0.0002 -0.0006 0.0250 -0.0605 -0.1521
(0.01) (-0.02) (0.70) (-0.42) (-1.60)
Race ) ~1.7440 - —- —_ . ——
(-5.12)
Sex ) -5.2478 _— _— _— —
(-30.91) ‘
. L} N
R 0.4812  0.2825 0.3427 0.4529 0.4660
F 237.35 65.94 60 .56 7.12 °© 6.20

A

A

%The dependent variable is the number of thousands of dollars of annual earnings.

bt—values are expressed Iin parentheses below parameteg‘estimates.'

ERIC
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APPENDIX C

SIMULTANEOUS LABOR MARKET MODEL

The purpose of this appendix is to supplement the analysis of Section III
by éonsidering a simultaneous model of labor market relationships. The
simultaneous model in this appendix is different from the recursive model
reported in the text mainly in allowing work hours to affect wage rate in
wage determination function represented by eq. (3), i.e., Yy # O, In addition,
for identification purpose, a new variable referred to as employment status
is introduced into eq. (3) as an additional explanatory variable. Thus eq. (3)
may be regarded as the inverse demand function for labor, and eq. (4) the
supply function of labor. Because both wage rate and work hours are endogenous !
in the simultAnkous model, some simultaneous equation approach must be considered
for estimat#ng the] parameters in egs. (3) and (4). 1In this appendix, the resul;s
of the Two-Stage Least Squares (TSLS) procedure are presented in Appendix
Tables C-1 and C-2 for the wage determination and work-hours functions respec-
tively. ‘The results of the‘Ordinary Least Squarés (OLS) procedure for the
wage determination functioﬁ, not reported here, are in general very similar to

;‘;hose of the TSLS procedure presented in Appendix Table C-1. The results of
the OLS procedure for the work-®eurs function are identicai with those shown in

Table-5 in the -text.

The results reported in Appendix Table C-1 are obtained by restricting

_the coefficients associated with employment status to ‘the corresponding
- »

estimates obtained in the first stage. These additional restrictions were introduced
r v

s «
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because the predicted work hours were so higﬁly correlated with employment status
(full-time salaried workers or not)~that the:usual second stage computation in -
the TSLS procedure became infeasible due to %fngularity of a maérix to be
inverted.ﬂ In Appendix Table C-2, -the coeffiJ&ent of schoolihg for black males

/
was re%tricted to be zero, since the correspénding estimate in the first stage

is negative, contrary to the usual expectatign: and without such a restriction
the computation was not feasible also due to singularity. Aside from these -
restrictions which were imposed only fo avoid ;omputational difficulties, the
empirical results of Appendix Tables C-1 and C-2 are obtained following the
usual TSLS procedure. One of the reasons the recursive model was selected
for discussion in the text is based on the fact that, while work hours seem
to be a significant factor determining wage rate for the whites, the same does
not appear to be true foF the blacki. In addition,\as was jﬁst mentioned,
the introduction of an employment status variable for identification purpose
resulted in computational difficulties. We thys present these simultaneous
estimations only tentatively. g

The empiriEal results of Appendix Table C-1 are similar to those of
Table 4, which did not include employment status and préﬁicted work hours as
additional explanatory variables. The empirical results of Appendix Table C-2,
however, are considerably different from ose_of Table 5 in the text. Recall
that, besides a minor restriction*®ntroduced on the parameter associated with ‘
sphéoling variable for black males, the only difference between Appendix
’fable C-2 and Table 5 is the use of observed wage rate or predicted wage ftate
as an explanatory’variable. As Appendix Table C-2 shows, the use of predicted
wage rate has in general increased the goodness-of-fit considerably, except -

.

for black males. In fact, all eoefficients in the work-hours functions for

t
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white ﬁales, white females and black females are highly statistigally
significant, except work experience for black females. In general, the

effects of schooling, reading and work experience all aﬁpear to be much
stronger than those of the OLS estimates employed for the recursive

model as shown in Table 5. In particular, the effects of reading and

work hours are highly“significantly positive for white males and white females,
but negative for black females. The estimated effects of father's education

and mother's education on work hours are very different from those of the OLS

estimates.

L~
~

.,
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A#PENDIX TABLE C-1
of

REGRESSION RESULTS OF WAGE DETERMINATION FUNCTION 2 (TSLS)

>
White Black
Explanatory ‘
Variable Total Male Yemale Male Female
Schooling 0.5758 0.6545 0.3770 . 0.3696  .4559
(17.08) (14.45) (6.34) (3.97) (7.24)
Reading 0.0995 0.1909 0.0353 0.0519 -0.0872
(1.13) (1.48) (0.25) (0.36)  (-0.70)
Experience 0.2461 0.3648 0.1272 0.0671  0.0153
(8.25) (8.34) (2.75) (0.98) (0.26)
Experience-squared -0.0041 -0.0061 -0,0019 -0.0009 -0.0002
(-6.53) (-6.71) (-1.97) (-0.71)  (-0.16)
Father's Education -0.0248 -0.0500 0.0235 0.0641 0.0506
. (-1.03) (-1.48 (0.62) (0.81) (1.06)
Mother's Educition -0.0505 -0.0883 0.0425 -0.0704 -0.1439
. (-1.85) (-2.33) (0.98) (-0.85)  (~2.65)
Employment atus -0.6399 -0.239? -1.5554 -0.7422 0.1926
(b) (b) (b) (b) (b)
Work Hours ~2.5813 -4.6021 -2.4739 -0.7307 -0.3364
(-9.76) (-5.70) ('9-9fi\ (-1.25)  (-0.95)
Race -1.0635 —— _— —— —
(-3.21) ' .
Sex -3.3083 i L - -—=
(-18.88) \ - ‘
/
Constant 2.1277 4,2151 1.5366 0.7638  -1.4445 "
(2.84) (2.54) (1.52) (0.46)  (-1.21)
2 ;
R 0.1953 0.1597 0.1225 0.2630 0.4461,
ro . 85.83 50.11 25,56 5.03 9.45/
_ ~ ;
at—values are placed in parentheses below the parameter estimates. aq -
~ i

/

bThese estimates were restricted to the given value to avoid multicollinearityﬁ N

-

i
3
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APPENDIX TABLE C-2 )
REGRESSTON- RESULTS OF WORK-HOURS_FUNCTION 2 (TSLS)
- N’ . . * ’ . "
& a hd ! -
- ¥ A <, - -~ T
< N ' White . Black ’
Explanatory - Lo /;
‘ Variable Total Male > Female Male Female
. /
. { -, ’
Schooling 0.3680 0.1475° 0.4290 (b) 0.7554
(47.91) (23.01) (38.59) (13.43) :
Reading ‘ " 0.0718 0.0573 * 0.0375 0.0298 -0.1750 °
o (10.60) (8.55) (2.81) - (0.99)  (-6.68)
Experience 0.1493 0.0839 0.1421 0.0022  0.0011
(41.83) (23.99) (26.19) (0.17) (0.09)
Experience-scuared -0.0025 -0.0015  -0.0022 .0.0001  0.0002 -
(-37.49) (-22.28) (-21.06) (0.23) (0.67) .
Father's Education 0.0237 -0.0171 °  0.0433 0.0314  0.0443
(-12.70) (-9.33) (11.66) (1.84) (4.41)
Mother's Education - -0.0355 -0.0240 0.0628 0.0067 -0.1788
(-16.29) (-11.26) ) (14.73) - (0.44)  (-9.59).
Other Income 0.0336 0.0217 0.0155 0.0069  0.0642
(38.76) (21.98) (15.84) (0.96)  *(11.05)
Waxe -0.7055 -0.2611 -1.3070 -0.0156 ° -2.0021 |
(predicted) (~50.30) (-25.29) (-43.02) (0.26) (-13.65) - |
Race -0.6599 -— -— ——- -——=
(-23.31) .‘/f .-
i Sex -2.3348 -— — _— —_
' (-55.63)
Constant 0.4732 1?3?31 -1.6306 1.5378  -0.8942
(9.24) (21.52) (-14.46) (5.49) (-3.23)
2 .
R T 0.5020 0.2751 0.5994 0.1484 0.7381
F 335.65 239.55 2.46 28.60

87.54

%t-values are ﬁlaced in parentheses below the parameter estimates.

b, .
o this parameter was restricted to be zero.e
ERIC u

IToxt Provided by ERI

o



APPENDIX D

SIMULTANEOUS MODEL OF EDUCATIONAL ACHIEVEMENTS

In Section IV of the text,'the empirical results of a recursive »
model of educational achievements have been examined. The purpose of

this Appund{x is to supp{ement those results by examining the empirical (Q

v o
v

. results of a simultaneous model in which not only schooling is assumed
r ./ s - :
to dffect reading but also reading is assumed to affect schooling. In

order to identify eqs. (5) ?nd (6), in eq. (2) we replaced father's

education and mother's education by a single variable constructed by

3

summing the vears of schooling of both parents, i.e., restrictingﬂ}he .

parameters associ@ld with father's education and mother's education to

*

be the same. 1In addition, An eq. (6), we assumed that father's educa-
tion does not affect reading for total sample and subsamples of white
’ . s
males and white females but that mother's education’does. For black
. .

males and females, however, we assumed father's éducation, rather than

b

0

3

mother's education, affects reading. These restrictions, imposed for

<« - .
identification purposes, are largely based on empirical results and are
admittedly .somewhat arbitrary. ‘. .

The empirical results of the Two Stage Least Squares (TSLS)\@Etima—<~M

tion of the simultaneous model of educational ‘achievements aresdresented

- 2 .

@ in Appendix,h Tables D-1 aﬁ? D-2 for the determinants of schooling and

¢
i '

. & . . R r

reading respectively. The .corresponding results of the Ordinary Least
' ! - ¢ - . 77‘. . '

Squares (0LS) estimation @are pot reported here. The most striking D

differences between these two sets of estimated valyes using TSLS and

& . ‘E . .
~ . o . . . . .
0LS respeltively are the’ coefficients associated with 'reading in eq.” (5) -
L4 * ’ ) - ) ¢ : N
; , ’ * -’ ) . . . .
. and those associated with schooling in eq. (6),<represent1ng the - an
+ .
s L] . i ﬂ . i
' interactiop between these two variables. While these coefficients are
NN . {
A « : :
Q o
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highly significant when the observed reading scores and schooling level
A .
were used in eqs. (5) and (6}, as in thexOLS procedure, the same is not

generally true when the predicted.reading scores and schooling level

were used instead, &i.in the TSLS p;qcedure‘(Aﬁpeﬁdix Tables ﬁkl and
: . ;/\ i M <
. ‘Y ! 3
Among the deierminagts of schooling examined in'Apbed!ix Table D-1,

father's and mother's education clearly has a significantly positive

-~ .

effect for all subsamples. The effect of age is generally negative,
- . -

reflecting a general trend of increasing educational leyel, with a \\
“ s v
* -~
possible exception of black females. The effect of reading on schooling -
. . P

is generally not significant and mostly turns out to be negative, possibly

becanse of the oversimplified structure of our simultaneous model. Among

»

the determinants of reading scores considered in Appeggix Table D-2,

4
B

mother's education is statistically sign{iicaq? for whites and father's:
education is for blacks. The effect of age on reading is negative for
whites and positive for blacks, but statistically significant only for
white females. The effect of schooliﬁg on reading is generallY posig}ve,

N .
except ‘or ~lackcfemales. -However, only the estimated coefficients for the

total sample and the subsample of white males are statistically signifi-

-

[ 4

A N
cant. In general, our results do indicate thal Lhe recursive model
: ‘ /
considered in the text (A=0, u#0) is more plausibie than the-other type
«

of recursive model,(A#O, u=0) . Finally, the effects of race and sex ére
@

- . - .
-

‘obvious eithgr from the.results of dummy #dariables or from comparisons

. 3
among corresponding regregsions obtained for various subsamples.

1

. . ¢
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APPENDIX TABLE D-1

.

' a
REGRESSION RESULTS OF DETERMINANTS OF SCHOOLING (TSLs)

Explanatory
Variable

; b
Father's Education : . ] 0.429¢4
! . . (3.14)
r's Educatiin b LTS .21 . . 0.4294 0.
A . . . (3.1 (4.

0.2¢12 . : . ~1.6703 - -0.8449 -
(predicted) . (0331) : {1, (-1.45)  (-3rt0)

- . o <
Age -0.0137 -0.0799 0.0366
(-2.27) © (=3.33) (1.42)

Z0.6247 . —
(—0»80) H

¢ o

sex . -0.2613
- (=2.96)

.

I3

~

cénscanc 10.3}98 - 10.0978 9.6922 5.1837 - 6.8140
s ' (24.33) . (19.26) .  (24.75) (1.19) 7, (3.94)

-~ -

-

0.1883

.

0.2402 0.1947 0.3090 - 0.4640

210.80 . - 149.09 191.65 *29.62 6.66

a \ L . ) ..
t-values are placed in parentheses below the parameter gstr?ates.

3

. » ’

b . . .

These estimates were constrained to have the same magnitude for father's
education as fér:motifrts education.

o




. ' ' APPENDIX TABLE D-2

c REGRESSIuUN RESULTS OF DETERMINANTS OF READING 2 (TSLS)
[ e = o= o e [ J——— ~
maza =5 - -
~ —"/
v White Black »
4 Explanatory
. Variable . .Total Male Female Male‘. Female
‘ © ‘ [ 4
i ‘Father's Educatlunb -— - -— 0.1378 0.1900
(1.83) (4.05)
A C -~ ¢
o Mllnet s Lilcall C.0321 PR T- 0.0424 - N
(3.32, (%.27) (2.58)
. ’ . J
;chcc-ing . 0.1333 0.1082 0.06753 0.0758 -0.2963
éoreq--:ed/ (4.79) (3.23) (1.53)' 0.52) (~1.76)
2 ¢ )
Age > -0.0029 - -0.0029 -0.0056 0.0107 0.0159
oo (-1.70) * (-1.27) (-2.30) (0.58) (1.10)
- '\_ .
. 13
Ra.e -0.8753 - . —— -== -
(11.99)
— . . . »
Sex 3 0.0518 — - - -
. N < . -
“ (1.57) -
Constant -1.8635 =1.6397 -0.9674 -3.4751 0.7087
- (-5.96) (=4.21) -2.12) (-1.95% " (0.41)
R © L. " O 0.1545 0.1114 - 0.0925 01702 0.1986
‘ g ~ 121.87 77.26 43.71 7.02 7.12
- . ‘('3.' L]
2 [}
7 A \
at—values are placed-in parentireses below the parameter estimates.
- . * L] ) -«
bﬁather's education was'constrained to have a zero toefficient for the total
gample and the white subsamples. - 4 ’
CMother’s education was constrainedsfo have a zero coefficient for the black ’
subsamples. .




