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ABSTRACT

Biases due to measurement errors.iﬁ an earnings function for
nonblack males are assessed by estimating unobserved variable models'
with data from the Income Supplement Reintevview program of the March
1973 Current Population Survey and from the remeasurement program of
the 1973 Occupational Changes in a Generation-II Survey3 We find that
reports of social origins, educational and occupational éttainments,
labor>supply, and earnings of nonblack males are subject to primarily
random response errors. Logarithmic earnings is one of the most accurately
measured indicators of socioeconomic success. Further, retrospective
reporfs of status variables are as reliable as contemporaneous  reports.
When measurement errors are igﬁored for nonblacks, the total economic
return to schooling is ﬁnderestimated by‘about 16 percent, and the effects
of some background variables are underestimated by as much as 15 percent.
The total effects of first and current job status are underestimated by
about 20 percent when measurement errors are ignored, as are the unmedia;ed
effects of current job status. Conflicting evidence is presented on whether
respondents tend to understate the consistency between their earnings and
educational attainments in the Current ‘Population Survey. If there is
such a tendency, unmediated effects of education are modestly understated

when response erxrors are ignored, and they are overstated if no such

~ tendency exists.




INTRODUCTION

Structural equation models of the social and economic determinants
gf earnings have been used by social scientists of diverse perspectives.
Sociologists have specified earnings functions as part of "status attain-
ment models" in order to examine the rélative impact of schﬁoling and
social origins upon socioeconomic success (Duncan, Featherman, and Duncan,
1972; Jencgs,let al., 1972; Alexander, Eckland, and Griffin, 1975; Sewell
and Hauser, 1975; Griffin 1976; Hauser and Daymont, 1977). Similar functions
have been used by economists to construct "human capital models" of the
generation ofAincome inequality (Becker, 1964; Mincer, 1974; Blinder, 1276;
Rosenzweig, 1976). Marxist sociologists and economists, while taking issue
with the substantive foundations of status attainment and humanAcapifal
models, have also employed structural equation models of the‘determinants
of earnings in their empirical representations of the generation of income
inequality (Bowles, 1972; Bowles and Nelson, 1974; Bowles and Gintis, 1976;
Wright and Perrone, 1977). Thus, while disagreements continue over con-
ceptualizétion, the magnitudes of structural coefficients, and the‘appropriate
specification of structural models, there exists remarkable consensus that
a structural equation model is an appropriate empirical representation of
the determinants of economic success.

It is also generally agreed that response errors (as well as the
omission of ability or other common causes of schooling and of socioeconomic
achievement) may bias estimates of the socioceconomic returns to schooling
ana social origins. However, the size the importance of such biases have
been points of controversy. Jencks, et al.,'drawing on the work of Siegel

and Hodge (1968), conclude that "random measurement error is of relatively
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iitﬁl‘e‘ importance in research of the kind described here" (1972:336). Bowles
(1972:5222) asserts that "social class background is considerably more
important as & deterfiinant of both educational attainment and econoiiie
success than has beén indicated in recent analogoils statistical treatments
by Duncan and others." Bowles argues that retrospective reports of parental
statugel are imuch less reliable than respondents' reports of their ownd
attainments and that the effects of origin variables are consegiertly under-
estimated. 'U'nfortuﬁately, attempts to asséss biases due to résponse errors
have been flawed by a lack of appropriate data, by inadquate specifications
atid by érude estimation provedutes (see Bieélby (1976:11-61) and Bielby,
Hauser and Féatherman (1977a) for a more detailed discussion of these issies).
In order to help resolve theé controversy surrounding reépbnse bias-in
models Bf socioeconoiiié success; a carefully designed remeasurefient program
was inciuded as part of the 1973 Océupational Changes in a Generation study
(Featherman and Hause¥r, 1975). Recently developed statistical procedures
that allow for unobservable variables in structural equation médéis (J8reskoy;
1970, 1973) were applied to these data and to data from the Mareh 1973 Cufrent
Population Survey income reinterview program in order to assegs the extent
of response error in measures of socideconomic variablées and ﬁb asgess the
biases in structural coefficients resulting from those errors. Our Findings
for a mbdel of occupational attainment have been reported elséWhéfé; For
nonblack males, we fouhd comnpelling evidence that response exrors ifi reports
of social origins, education, and occupational attainments‘afe,mutuaiiy“
uncorrelated, and we found that retrospective repbrtsAbf scdiéi Briging
are repbrted about as accurately as more recent attainments. (Bielby; is‘?e;-

Bielby, Hauser and Featherman, 1977a, 1977b).1 We found that résponse errors



resulted in underestimates of the oecupational return to some social
origin variables by as much as 22 percent, but, contrary fo what Bowles
and other had hypothesized, they also resulted in underestimates in
occupational returns to schooling by as much as 15 pereent. Finally, we
found that when measurement errors are igpored, variation in educational
attainment that is independent of social erigins is overstated by about
10 percent, and variation in occupational attainments attributable to
neither schooling nor social origins is overestimated by as mueh as 27
percent.

The research reported here e#tends our earlier findings to include
the determinants of earnings among nonblack males. Unless the errors in
reéorts of earnings are correleted with errors ih reports of other variables,
our findings should be similar to those summarized above (since we already
know the relative quality of most predetermined variables in the earnings
equation). Furthermore, since earned income does not appear as a predeter-
mined vaxiable in any of our models, random measurement error in reports
of'earnings cannot bias metric structural coefficients; it can only cause

an overestimate of residual variance and uniform underestimates of

standardized structural coefficients in the earnings equation.
1973 OCG AND CPS DATA

The 1973 OCG (Occupational Changes in a Generation) study (Featherman
- and Hauser, 1975) was designed to replicate the 1962 OCG study conducted
by Blau and Duncan (1967). The replicate study, executed in conjunction

with the Current Population Survey, represents approximately 53 million



males in the:civiliagvnoninstitutional population between.the ages of

20 and 65/in'M;réh,1973. Data f;;m thé 1973 étudy allow us to estiméﬁe

and (tes't a va;x'*iety of models of fespénse error and to assess t.h.e‘ effects
of plausible‘errof structures 'on parameters of the achievement process.

The data wére collected in four surveYs during 1973. First, educa-
tional and labor force data were obtained from the March 1973 CPS household
interviews; in about three—fourths of the cases the CPS respondent was the
spouse of the designated male.- Second, a subsample of householas contain-
ing about 1050 CPS male respondents was selected for inclusion in the March
CPS Income Supplement Reinterview survey (ISR). Beginning abo.ut' one week
after Gompletion>of the CPS interﬁiew, personal (and in some cases telephone)
intervieﬁs wexe'conaucted with respondents in these househélds to obtain a
second report of selecteﬁ CPs labor férce and income items. Third, the CPS
data were sugplementgd in the fall of 1973 with social background and
occupational career data from the mail-out, mail-back OCG questionnaire
(0CGQ); in about three-fourths of the cases the OCGQ respondent was the
designated male. Respohses-to OCGQ were obtained from this questionnaire
or subsegquent telephoﬁe or personal follow-ups for more than 27,000 members
of the experienced civilian labor force; the overall response rate wés
greater than 88 percent. Fourth, a random subsample of about lOOO OCéQ
respondents (600 nonblacksvaﬁd 400 biacks) was selected for inclusion in
the QCG remeasurement survey (OCGR). Approximately three weeks after the
mail return of their OCé questionnaires, telephone (and in a few cases .

personal) interviews were conducted with these respondents to thain a

second report of selected items on the OCG questionnaire,



Table l--Timing of Measurements in the

1973 CPS and OCG Surveys

March 1973 Spring 1973 Fall 1973 Fall 1973
CPS household supplement OCG Ques-~- OCG remeasure-
interview reinterview tionnaire ment interview
Variable (CPS) (ISR) (0CGQ) (OCGR)
1. Father's occupational status (FO) - - X4 X4
2. Father's educational attainment (FE) - - Xyq X5,
3. Parental income (PI) - - N X34
4. Educational attainment (ED) x4l - x43 » x44
5. Occupational status of first job
i hooli o - -
after completing schooling (Ol) Xgq x54
6. Current occupational status (March
or Fall) (0C) *:1 - - Xea
7. Weeks worked in 1972 (WKS) xq Xqa - -
8. Earned income in 1972 (LNEARN) X5y Xgo - -
9. Experience (years since began first
job after completing schooling) (EX) - - X3 -
10. (Experience - 20)2/10 (EX2) - -— X _—
10,3
11. Working full-time (FT) x - - -—
: ‘ 11,1
12. Labor union membership (UN) - - x -

12,3




Table 1 shows which variables were measured on each of the four

occasions: CPS, ISR, OCGQ, and OCGR. Educational attainment (x4l),

current (March) occupation (x61), weeks worked in 1972 (x7l),?earhed
income in 1972’(x81), and whether the sample person usualLy'hQrked full-

or part-time in 1972 (x ) were ascertained in the March CPS interview.

11,1

A second report of weeks worked (x72) and earned income (xaz) were obtained

from theiihcome supplement reinterview. Reports of the thréeisécial

background variables, father's (or other head of houséhold‘s)_occupation

),

(x13) and educational attainment (x23) and parental famiiy inpomé (x33

were obtained from the fall OCG questionnaire. Also, the fall questionnaire
ascertained the man's first full-time civilian job after’compiét§ngzschooling

(x53) and a second report of his educational attainment (x4 ). (Tﬁe second
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measurement of ED was not intended to supplant the CPS item, ﬁut rather to
improve the reéspondent's recall of the timing of schooling and labor force
entry.) ' Also obtained from the fall OCG questionnaire were a measure of

labor force experience (x9 : X ), and whether or not the sampleiperson '

10,3
}. - Within the OCGR subsample, each of the

3

belonged to a labor union (x
12,3

social background variables (xl 4), education (x44) and first job

4" ¥24’ *3
(x54) was measured again. We were not able to ascertain March 1973 occupation
in the OCGR interviews, and instead a report of current (Fall 1973). occupation
(x64) was obtained. While some job mobility occu;red bgtween the spring

and fall surveys, we disregard it herévon the argument that occupational
status changes were negligible over the six or seven mqnth period. Con-
sequently, our estimates of unreliability in the reporti;g of current

occupational status include effects of short~term job mobility as well as

response error.



In summary, we have: (1) two measures of education and one measure
of each other variable for the full CPS-OCGQ sample; (2) two meagures
each of education, earnings, and weeks worked and one measure of each
other variable for the ISR subsample; and (3) three measures of education,
two measures of each indicator of social origins, two measures each of first
and current job status, and one measure of each of the remaining variables

for the OCGR subsample.

Each of the occupation reports was scaled using Duncan SEI scores

for detailed 1960 Census occupation, industry, and class of worker categories

(Duncan 1961). Thus, our estimates of the quality of occupation reports do

not pertain to descriptions of occupations per se, but to a particular

transformation of detailed job descriptions into a status metric (Featherman

and Hauser, 1973). Educational attainment is coded in exact years of
schooling completed, and parental income is coded as the logarithm of price
adjusted dollars.2 The measure of weeks worked is computed from seven
category midpoints; exact weeks worked, available for the ISR subsample,
correlates .986»with this measure. Earned income in 1972 is computed as
the natural logafithm of the sum of wage and salary, self-employed farm,
and self-employed nonfarm income. Experience is computed as the number of
years since the year the sample person started the first full-time civilian
job he held after completing schooling.3 The quadratic experiente variable
is'computed as (experience - 20)2/10. Working full—time‘and labor union

membership are coded as dummy variables.

SPECIFICATION OF AN EARNINGS FUNCTION

We specify the following earnings function among "true" measures

for nonblack males who report at least $1000 in 1973 earnings in the CPS




interview:

LNEARN = Q. + BlEx + BzExz + B3FO + B4FE‘+ 6591 + B6ED

+ 8,01 + BgOC + BoWKS + By FT + 8;19“ + u, [1]

where the disturbance has the usual classical properties. We restrigt
the sample to those reporting at least $1000 in earnings for two reasons,
First, men below that cut-off usually have marginal labor force attachments
and are likely to be subject to qualitatively different determinants of
earnings. Second, reports of yearly earnings less than $1000 appear to
be subject to dispreportionately large errors of measurement (see the first
two lines of appendix Table 1A). ‘
The semi-logarithmic form is specified for both substantive and
methodological reasons. ;Hgman capital theory suggests that the increase
in earnings capacity due to a year of schooling is proportional to the
earnings forgone during the year, and consequently the log of earnings
capacity will be approximately a linear function of schooling ( Mincer, 1974;
Blindexr, 1976). |
It is also reasongble to suppose that there is a constant proportionate
return in earnings to a unit increase in the resources provided by social
origins, rather than a constant dollar return. |
Methodologically,'using the logarithm of earnings allows for a
mdre reasonable measurement model of response errors in reports of earnings,
and it minimizes the effects of "outliers" which are often attributahle
to coding, keypunch, and transcription errors. One would expect the
amount of error va?iation in earnings reports of thése who earn, say,

$35,000 to $40,000 to be ¢onsiderably larger than the error variation in
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“the reports of‘those who earn, say, $10,000 to $15,000. An additive
measurement equation in the logarithm of earnings allows for this kind
of heteroscedasticity in response erroré (since it implies that error
variation is a constant proportion or earnings), while an equation in
dollar earnings requires that error variation be constant across levels
of earnings. (Heteroscedasticity in conditional earnings distributions
suggests a similar justification for using the logarithm of earnings in
the structural equation.)

The effect of "outliers" on the correlation between two measures
of dollar earnings can be quite dramatic. Our data suggest that a sub-
stantial proportion of the cases with reports of very large earnings
involve coding or keypunch errors. Among the ISR subsample, ten (of more
than 800) respondents reported $40,000 or more in garnings in either the
CPS interview or the ISR reinterview. In three of those ten cases, the
interview and reinterview reports differ by more than $30,000 (see appendix Table 1A).
When these cases are included, the correlation between two reports of dollar
earnings is .765, while the correlation between the reports of logarithmic
earnings is .930. When the cases_with at least $40,000 earnings are |
excluded, the correlation for dollar income is .976, for logarithmic
income, .970. Clearly, the logarithmic measure is much less sensitive
to the presence of the outliers. To further minimize their effects, we
assign a value of $50,000 to all reports greater than that amount (yielding

~a correlation of .875 between two reports of dollar income, .940 between

reports of logarithmic iﬁcome).



The structural coefficients of the éarningg function in equation 1
represent the net 8¢ direct effects of ;ach of the determinants of
ééiﬁiﬁ@éz. However; we are alss iﬁtéféé&éa in vhe totai and indivect
gffects of the aétérmiﬁants, espetially of education and social 6fi§iﬁé;
conééquently, we shall present estimates of reduced and seii-redused ForHs
ab well as estimates of the gtructufai foim of equation 1. In doiig 8o
we are implicitly assuiing equation 1 to beé imbedded inh a lirge Bloek-

récursiveé model with the following causal okrdetring:

i

]S EEARN

A

FE
PI
The expée¥iéride variaBiles are consideted exdgérious bedause they répreseiit
cohort diffetences (year of entry to first job cohorts; rather than birth
cohorts) #s well as 1abor market experieénce per se.
Ou¥ strategy is to specify and éstimate a measureméfit model for
the ISR and OCGR subsamples, and then to apply those estimatés tb tha
full CPs=0CGQ sample. In this way wé estimdte substantive paraneters
in the full sample which have beer corrected for tesponse error: It i
ihstruétive to compa¥e the corrected estimates with naive éstimatés foy
.the full sample, i.e., estimates assuming perfect medsurément. The models
estimated in this paper apply to nonblack malés i the expe¥iencad sivilian
1abéy forse of Mareh; 1973 who reported &t least £1000 in 1972 earhed

X

incomie ifi the March, 1973 Cuirent Population Survey. There a¥e 24,353



nonblack males in the full CPS-OCGQ sample, 823 in the ISR subsample,

and 556 in the OCGR subsample.

SPECIFICATION OF A MEASUREMENT MODEL

Our measurement model is presented in the path diagram of Figure 1.
It shows the most general (least restricted) structgre of response errors
that we have estimated in the two subsamples. Ultimately, we eliminated
all but two of the correlations among reporting errors. The variables
enclosed in boxes (FO, FE, PI, 01, OC, WKS, LNEARN, EX, EX2, FT, UN)
are unobserved "true scores";5 the last four are assumed to be measured
without_error.6 The term xij refers to the measure of the ith variable

obtained on the jth occasion, and eij is the error component of xij'

In algebraic form, the measurement model is:

X3 = X13FO + e, [2]
X14 = A14fT teq Bl
X33~ A3FE * ey 14
X4 = A24FE + ey B
X34 = ' X33PI + €13 [6]
Xiq = k341>1 +eq, [71
X4 = : )\41ED t e (81}
X33~ A43EP *ey3 9
X4q = A44ED tes {10]
Xey = ' A5301 +eg, [11]
Xeq = K5401 +eg, [12]
Xe1 ~ Asloc f €c1 [13]
Xeq = A640C t ey [14]
Xq) = A7lwxs +eqy [15]
X0y = X72WKS + e, [16]
X5y = }\BILNEARN teg, (17}
Xgy = ABZLNEARN + 882 (18]
pius four identities: x93 = EX, x10’3 = EX2, xll,l = FT, and
X = UN.

12,3




Figure 1. Measurement Mode! for Variables in an »Earnings- Function for Nonblack Males.
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fo complete the model, the pattern 6f covariation among response
errors must be specified. When multiple responses are obtained from the
Qame individuals, three types of covariation among response errors appear
particularly plausiblé. First, response errors in the report of a
variable may covary with the respondent's true score on that variablg.
For example, individuals of high status may tend to understate their
status while those of low status overstate their status. The implication
for the measurement structure would be a non-unit slope of the population
regression relating the obsegved measure, xij’ to its corresponding true
score, Aij’ while maintaining the lack of correlation between the true
score and eij' A second source of covariation in response error would
be a tendency for respondents té overstate the consistehcy between different
variables ascertained on a single occasion. This "within-occasion between-
variable correlated error" is represented in figure 1 by the dotted lines
showing correlations among the eil' for i = 4,6,7,8 (response grrors'of
reports obtained from the March CPS household interview), among the e 0
for i = 7,8 (response errors of reports obtained from the Spring ISR
reinterview), among the e,y i=1,2,3,4,5 (response errors of reports
obtained from the Fall OCGQ questionnaire), and among the ei4, for 1,2,3,4,
5,6 (response errors of reports obtained from the Fall OCGR remeasurement
interview). A third source of correlated response error would be contamin-
ation of the respondent's report of a given variable by his recollection
of his earlier report of that variable. It seems plausible that recall
contamination might occur between CPS and ISR responses obtained about a
week apart and between OCGQ and OCGR obtained about three weeks apart.

The former "within-variable between-occasion correlated error" is represented
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in Figure 1 by correlations among pai¥s of response errors e, and e, ,

for i = 7,8, and the latter by cortrelations between € 5

and ei4, for
i = 1,.:5;5. Note, however, that we assume that recall contaminatioch
does not occur betwéen the respective Spring (CPS, ISR) and Fall (6CGQ,

OCGR) reports, obtairied more than five months apart and often from differsit

persons.
We establish a metric for the true scores by fixing Xl3 = X23 =
_ A33 = A41 = A53 = AGl = K71 = k81 = 1.0. That is, we fix the metric of

the true seorés to bé the same as that of the observed reports which are
used in nodels for the full CPS-0CGQ sample; the metrics of FO, FE, B,

and 01 aré identical to those of the corresponding 0CGD reports; and &he
CPS repofrts define the metfics for ED; 0C, WKS, and LNEARN. Normalization
of this kind is nece5sar§ becduse the metric of an unobserved variable

is arbitrdry, and consequently the slope coefficierits with respect to
indicators are identifiable only relative to each other; For example, given
our ﬁormélizat%pn, a eoefficient Ai2 greater {smaller) than uaity indicates
a slope of the ISR report on the corresponding true score which.is Steeper
(flatter) than the.slope of the CPS réport on the true score. However, the
absolute values of the two slopes are indeterminate. This normalization

is impésed on all ofiéur models. Anothei way of stating this hofmalizaticn
is that only the ratio of the‘slopes is identifiable. A more cémmén
normalization is to agsume unit variances of true scores. However; this
nérmalizétion does not allow the computation ;f metric coefficients rélating
unobservables. Error variances and reliabilities (squared true 8core;
observed score correlations) are invariant with respeét té normaiizafibﬁ;
,although‘true.score variances (and sﬁructuiai coafficieﬁt;)léd depené(oﬁ

which Xij are fixed to unity.
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Our measurement models are all based on equatiéns 2 to 18.' In
order to estimate the paraméters of all 17 measurement equations, we
‘combine estimates of different subsets of equations frqm the ISR and
OCGR subsamples. Within subsamples, we var,; the specification of the
covariances among the eij and the restrictions imposed upon the Ais"
We proceed By estimating and testing models in four stages, each involving
a subsample and a subset of measurement equations. First, from the ISR
subsample we estimate a three—variab;e, six-eéuation model for reports of
education, weeks worked and earnings. Second, we briefly discuss est-
imates for earners in the OCGR sample of the six-variable, thirteen-equation
measurement model of social origins, education,l and occupational attainments
that has been examined in detail in our earlier research. In the third
stage, we "borrow" the CCGR subsample estimates of measurement model
parameters for equations 2,4,6,11, and 13 (OCG reports of social origins
and status of first job, and the CPS report of status of current job) so
the measurement model in the ISR subsample can be extended to include social
origins and 6ccupational attainments. Similarly, in the fourth stage, we
use the third-stage estimates of measurement modei parameters for equations
15 (CPS report of weeks worked) and 17 (CPS report of earnings) to include
weeks worked and earnings in a model for. the OCGR subsample.

At each stage, we assess which correlations among reporting erro;s
provide a significant improvement in fit over a model with random errors.
We also look to see which Aij can be restficted to 1.0 without significantly
altering the fit of the model. Our results from the four stages are then
combined to provide point estimatgs of parameters in the full 17-equation
measurement model. :Finally, we use these estimatesbto correct the structural

coefficients in equation 1 for measurement error in the full CPS-0CGQ sample. ‘ !
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ESTIMATION OF MEASUREMENT MODELS

Assuminélﬁhe joint distribution of the reports of status variables
is multivariate nqrmal,»we obtain'maximum likelihood estimates of
parameters of our measurement models using J8réskod's (1970) general methsed
for the analysis‘of covariance structures. The estimates have been
computed from pairwise present c0rrelati6ns for nonblack males 20 to 65
years old in the experienced civilian labor force in March, 1973 who
reported at least $1000 in 1973 earned income in the CPS intg;view.7
Correlations among the 11 measures to be used in estimating models from
the ISR Subsample appear in Table 2, and correlations among theé 15 measures
to be used in estimating models from the OCGR subsample appear in Table 3.
Correlations for measures available in the full CPS=0CGQ sample appear ihn
Table 4. Corresponding means and standard deviations appear in the first
two ¢olumns of the top panel of Table 6, the bottom panel of Table 6, and

Table 7, respectively. There are only a few notable differences in moments

between the full sample and the two subsamples. The OCGR subgaimple is |
somewhat restricted in variation on weeks worked, earnings, and edusation
(as reported in the CPS interview). It seems likely that the 0CGR subsatiple
disproportionately includes those with accurate earnings respondes; since
correlations between earnings and some other variables (particilarly social
origins and education) are notably higher in the OCGR subsample. The
cdrrelatiop between CPS and OCGQ reports of education is lowést in the -

OCGR subsampleé, and examination of cross~tabulation révealed that it is



TABLE 2--Observed Correlations among Variables Measured in CPS Interview, Income Supplement Reinterview, and OCG Questionnaire: ISR Subsample of

L)

Nonblack Males in the March 1973 Experienced Civilian Labor Force Reporting Earnings of at least $1000 in the CPS (W=823)

(1) (2) (3) (4) () (6) (7) (8)
variable Measure xl3 x23 833 x41 x43 xss xGl x,’l x72 xel xaz
l. fo x13 -

2. FE X3 .547 -
3. PI Xy5 .408 .405 -
4. ED ' x4 .406 .438 .438 -
| % .389 .429 .460 .884 -
5. ol Xg3 .420 .330 .332 .673 .682 --
6. oC X, .331 .283 .293 .584 .585 .634 -
7. WKS . -.096 -.055 -.036 .037 .0S3 .055 .151 -
X35 -.101 -.044 -.032 .061 .073 .054 .146 .940 -
8. LNEARN xg, .080 .055 .127 .276 .301 .339 .429 .540 .544 -
Xg5 .172 .077 .139 .293 .299 .345 .441 .550 .571 .940 -

L1

NOTE: See Table 1 for definition of variables.



TABLE 3 --Observed Correlates among Variables Measured in CPS Interview, OC5 Questionnaire, and OCG Remeasurement Interview: ©OCGR

(N=556)

NOTE:

Subsample of Nonblack Males. in: the March 1973 Experienced Civilian Labor Force Reporting Earnings of at least $1D00 in the CPS
1) (2) 3 (@) 15) B0 TN S TN 5!

Vvariable Heasure 1307 *1a F23 *ae *az *ze *ar *az % ¥sz *see *er Y *mi *m
. 1. FO Xl3 -

xl‘; 872 ‘ -

. — L]

2. FE Xy 579 573 .

Xy .591  .586 .937  —=
3. PI Xqs .410  .415  .459  .453 -

X34 .414 7 428  .467  .463 ,909  —-
4. ED x4 .408  .406 .458 .460 .467 .483  —-

'x42 L4284 424  .449  .447  .412 .426 .795 @ --

X, .437  .436  .482  ,492 .474 .492 ,919 ,.B835  --
5. 01 Xe3 392 .411  .292 - .30l .362 . .351 .635 .578 . .642  —- i -

Xc4 .401  .410 .324 .321 .360 .345 .636 .580 .644 .847 -
6. oc %gy .370  .404  .309 .326 .315 .31} .577 .521 .602 .6l4 .617  --

g4 .345  .382 .208 .302 .288 .296 .540 500 .560 .578 .595 801 - ==
7.oWs xy, © 2,065 =.043 -=.06l ~-,035 =-.039 -.018 .071 .0l7 .068  .002 :031 - (148  .133 ==
8. LNEARN Xgy .18¢  .183 ,132 .118 .168 .176 .363 ' .319 .368 .321 .346 .450 .398 .373  -=

See, Table 1 for definition of variables.

8T
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TABLE 4 --Observed Correlations among Variables Measured in CPS Interview and OCG Questionnaire: Full CPS-OCGQ Sample of Nonblack
Males in the March 1973 Experienced Civilian Labor Force Reporting Earning of at Least $1000 in the CPS

(N=24,352)

(1)

2)

(3)

(4) (5) (6) (7) (8) (9) (10) (11) (12)
Variable Measure *13 X3 *33 *a *43 X53 *61 1 *81 %93 ¥10,3  *1i1,1 *12,3
l. FO x13 -
2. FE X, .531 -
3. PI X, .423  .434 -
4. ED X4 _.4oe' .468  .431 -
X4 .388  .461  .420  .853 -
5. ol x5 .395  .331  ,309 .636 .62l -
6. OC Xe1 .334 .277 .285  .572 .542 .621 -
7. WKS . -.027 =-.037 .005 .034  .043  .066  .140 -
8. LNEARN %g, .107  .060  .145  .264  .271  .310  .411  .437 -
9. EX %03 -.224 -.349 -.273 -,382 -,370 -.237 -,100 .138  .149 -
10. EX2 %103 -.014 -.028 -.087 =-,148 =-.150 -.102 =,105 =-,114 =-,240  .304 -
11. F7 111 -.071 -.076 -.037 -.046 =-.007  .023  .045 .182 .33 .110 -.142 -
12. UN1OW %123 -.134  -.113 -.096 ~.197 =-.197 -.242 -,287 ~-.,013  .042  ,077  -.015 .053 -

. NOTE: See Table 1 for definition of variables.

61
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due to just a few "outliers" that happened to be §elec£¢d into the OCGR
subsample., The ISR subéample is somewhat restric}ed i; variation on OCGQ
reports ?f'father's and respondent's education ané exhﬁbits slightly more
variation in weeks worked than does the: full CPS—BCéR'sample. Correlations
between thé OC@Q education report and other variabies are generally higher
in the IéR'subsample, suggesting that those giving more accﬁrate 0CGQ
educatio; repérts were disproportionately include% in the ISR subsample.
(The error variation in the OCGQ report estimated from-the ISR subsample
is substgnﬁially’lOWer_than that estimated from the OCGQ sﬁbsample.)
dﬁriously,'the correlations between earnings and weeks worked are unusually
high in éhé ISR Subsample (about .54) and low in the OCGR sﬁbsample (.37).
It shoula be stressed, ?owever, that we have focused upon the largest
discrepapcies, and éubs;mple moments are subject ;0 considerébly more
sampling(variability than are the full sample moments.

Gobdness—of—fit tests for our various measufemént models appear in
Table 5,  The likelihood-ratio test statistic contrasts the null hypothesis
that constraints on the observed variance-covariance matiix are satisfied
in the"pépulation_with the alternative that the vépiance—covariance matrix
is uﬁres;rictéd. In large samples this statistic has a ghimsquare distribu-
tion wit£ aegrees of freedom equal to tﬁe differénce betWéen the number of
varian¢e; and covariances and the number of independent‘pérémeters estimated
under th% hypothesized model. Moreover, when two{méasuéeﬁeht models are
nested, £hat is, when one model can be obtained B; constraining the parameters
of a more general model, the difference in chi-square values provides a
likelihoéd-raﬁio test of ﬁhe constraints on the parameters:

Cobdness—of-fit tests for six-equation, three;variable models of

education, weeks worked, and earnings, estimated from the ISR subsample,
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Table 5--Chi-square Goodness-of-fit Tests for Mcasurcment Models:

21

Earnings in the Current Population Survey.?2

Nonblack Males in the
Experienced Civilian Labor Force, March 1973, Who Reported at Least $1000 in

Model X at P
1. Three-~variable ISR model (N=823)
A. Random measurement error--no slope restrictions 28.02 6 .000
B. Within-occasion correlated errors p ’ 3.62 2 .163
. e, ,e
Pe e’ Pe_ e " Pe_,e 41771
41’781 71'781 72'°82
C. Within-occasion correlated errors pe e 5.44 4 .246
and p, 41’81
72'"82
D. Within-occasion correlated error p 14.29 E) .014
e.,.1€
72" 782
E. Withih—occasion correlated errors o and 5.88 6 .437
€41'%s1
e e and 12 slope restrictions
72’82
2. Six-variable OCGR model (N=556)
Random measurement error and 5 slope restrictions 40.78 55 .923
3. Eight-variable ISR model (N=823)
A. Random measurement error and 2 slop 48.69 23 .001
restrictions .
B. Within-occasion correlated errors © e . and 23.91 21 . 297
Po e and 2 slope restrictions 41’ 81
72'782
C. Within-occasion correlated error pe e 30.61 22 .104
and 2 slope restrictions 72'"82
4, Eight-variable OCGR model (N=556)
A. Random measuremcnt error and 5 slope restrictions 58.14 69 .821
B. Within-occasion correlated errors p ; 56.34 65 .769
e, . e
41771
p : P ; and o ; and
€1'%1  %a1'°n ®e1'%81
5 slope restrictions
C. Random measurement error except o fixed 69 .768

at ~-.14 and 5 slope restrictions 41’ 81

60.12

aMaximum likelihood c¢stimates were éomputed with the ACOVSF program described in
JBreskog, Gruvacus and van Thillo (1970).
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are presented in the top panel of Table 5. Each model is based upon
equations 8, 9, 15, 16, 17 and 18. Our simplest modél assumes mutually
uncorrelated errors and no restrictions (other than the nbormalizations)
on the Aij' This model corresponds to the random measurement erro¥
imodels of Siegel and Hodge (1968:51-52), Jencks, et al. (1973:330-336),
Treiman and Hauser (1977), and the one implicitly used by other researchers
applying "corrections for attenuation" (cf. Bohrnstedt, 1970). The 21
observable variances and covariatces among the 6 measures provide more
than encugh information to identify the 15 unknown model parameters: 3
Ef?é §eo¥e varianees; 3 t¥ue score covariances, 6 error variances, and
3 slepe eoefficients ()\ij) . ‘The ¥x? valtie of 28.02 with & degrees of
freedom (p = .000) on line 1A suggests that the restrictions on observable
monients implied by the random error model probébly do not hold in the
populatidn: Model 1B introduces the three within-occdasion correlations
among résponse errors in CPS reports of education, weeks worked, and
earnings; and the single correlation between response errors in ISR repotts
of weeks wotked and earnings. Contrasting line 1B with line 1A, it is
clear that adding the four within-occasion error correlations signifieantly
improves the fit of the measurement model. We reduce xz by more than 24
points while using only 4 more degrees of freedom. Furthermore, two of
the fou¥ error correlations are not significantly larger than their
standard eérrors. Model 1C introduces only the two larger error correlations;
pe e and pe' e ; Contrasting line 1C with line 1B, we see that hearly
41" 81 72" 82
all of the inprovement in fit can be attributed to these two error correla=
tions: a negative correlation of -.17 béetween response errors in CPS
reports of education and earnings, and a positive correlation of .33 betweeén

errors in ISR reports of weeks worked and edrnings (their respective
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standard errors are .07 and .08). Since a tendency for respondents
to understate the consistency between their education and earnings in
the CPS can have a substantial effect on estimated returns to schooling,
we want to be relatively certain that the correlation pe e does
41’781
indeed contribute to the fit of the model. Consequently, we estimate
a model where Pe e is constrained to equal zero while p e remains
41’81 ©72'%82
in the model. Contrasting lines 1D and 1C, it is clear that pe o makes
41’781

a statistically significant contribution to the fit (eliminating pe e
41’781

increases XZ by 8.85 and adds 1 degree of freedom, p < .005). Finally,
two of the.three free Aij were estimated to be nearly 1.0. Howevér k43
was estimated to be 1.08 (with a standard errxor of .02). Thus, as our
earlier research based on the OCGR subsample has shown, the slope of the
OCGQ report of education on the true score appears significantly steeper
than the slope for the CPS report. Model 1E, imposing 175 = Agz = 1.0,
increasés the Xz value marginally over that of 1C, while adding two
degrees of freedom. Thus, in the third stage, we combine the specification
of model 1lE with selected parameters estimated within the OCGR subsample.
While we have been able to test for the presence of some types of
correlated error in the ISR subsample, we have not been able to test for
the presence of the plausible within-variable error correlations.involving

P ). These are not identified

weeks worked and income (p e e
81’782

’
®717%72
in any of the ISR subsample models examined here. Therefore, neither can
any such correlations be detected, nor could they affect the fit of the

measurement model. However, within-variable errxor correlations may affect

estimated structural relations among true variables and we shall consider
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this possibility below.

| Next, we briefly discuss the six-vatriable, thirteen-equation
measurement model for social origins, education, and occupational attdin-
ments. The specification of Model 2 is identical to that of the "“final®
measurement model for nonblack mdles developed in our earlier research
(Bielby, Hauser and Featherman, 1977a): mutually uncorrelated response

errors and two free slope paraméters, A 3= A44 and A64' Thelpresent

4
estimates for Model 2 differ from those resported elsewhere because méles
reporting less than élOOO in earnings in the CPS (22 cases) have been
gxcitded From thie Sibkample: The 36 parameters of Model 2 do remarkably
well in representing the 91 variances and covariances afiond the repoits
(x2 = 40.78 with 55 degrees of freédom, p = .923). Direct tests and
indirect evidence of thé extent of within-occasion and within-variable
correlations among reporting errors areé presented in our earlier paper.
We found virtually no evidence of any error correlations. Point estimates
of measirement parameters based upon the 556 OCGR earnets are nearly
identical to those estimated previously from the 578 OCGR males in the
experieticed civilian labor force. Thus, in the fourth stage, we combine
the specification of Model 2 with selected parameters estimated in tHe
third stage.

In the third stage of estimation and specification we add equations
2, 4, 6, 11 and 13 for 0OCGQ reports of education and first job stdatus, and
the CPS report of current job status to the specification of Modél 1E in
order to obtain an eight~variable, eleven-equétion model which can be

estimated in the ISR subsample. Error variances of el3, 623' e33, e53, and
€61 are borrowed from the second stage results (Model 2) and appear in
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column 3 of the top panel of Table 6. Relying on Model 2, we assume
mutually uncorrelated response errors among reports of social origins,
schooling, and occupational achievements. Model 3A assumes all errors

to be mutually uncorrelated, constrains A7 and A82 to equal 1.0, but

2

leaves A43 unconstrained. The 11 reports provide 66 observed
moments from which to solve for 43 parameters: 8 true score variances,
28 true score covariances, 6 error variances (two others are known),
and one slope coefficient. The X2 value of 48.69 with 23 degrees of
freedom (p = .00l1) indicates that, as expected (given the results of
Model 1a), the restrictions on observable moments implied by Model 3A
probably do not hold in the population. (The degrees of freedom are not
strictly correct, since the five borrowed error variances are sample
estimates, not known population parameters. Nevertheless, differences in
degrees of freedom for nested mpdels are correct.) Model 3B introduces
the two error correlations, pe e and pe e ! detected in Model 1C.
41" 81 72" 82
Contrasting line 3B with line 3A, we again see a significant improvement
in fit due to the two within-occasion error correlations; x2 drops by
nearly 25 points, using only 2 degrees of freedom, (p < .00l). Point
estimates of the error correlations are ~.14 and .37 (their respective

standard errors are .05 and .09). To further examine the degree to which

pe o contributes to the fit of the model, we estimate Model 3C where
41’81 '

it is constrained to equal zero while p remains in the model.
e ,e
727782
Contrasting lines 3C with 3B, we again find that pe e makes a stat-
: 41’781

istically significant contribution to the fit; eliminating pe increases
41 781



x? by 6.70 and &dds one degree of freedom (p < .01): Thus; we dccept
Model 3B &s the final measurement model estimated from the ISR subsampla:
Paramister estimates for Model 3B appedr in the top panel of Tabie 6.

Théy aré discussed in detail below.

In the fourth stage, we add equations 15 and 17 for CPS reports of
weeks worked and earnings to the specdification of Model 2 in orxder to
obtain an eight-variable, fifteeti-equidtion model to be estimated in the
OCGR subsafiple. Exrror variances of ey and g, are borrowed from the
third seage results (Model 3B) and appear in column 3 of the bottom panel
of Table 6: Relying on the reésults Yeported absve, wé allow just two
freé sldpé paraméters, A64 and X42 = K43; In Model 4A, we specify &all
fifteen responsé error térms to be mutually uncorrelated. In that model;
the 15 ¥éports provide 120 observed moments from which to solve for 51
model paraméters: 8 true score variarces, 28 tiue score covariarces;

13 erxrof variances (two others are known), and two slope coefficierits.
The ¥? value of 58:14 with 69 degrees of freedom (p = .821) indicates
that the restrictions implied by Model 4A provide a reasonablé fit to the
observable méments. (As in the third stage models, the degrees of freedoin
are not strictly correct, since two of thé "known" fixed parameters;
o and o, r are actually estimates from the OCGR subsample): In

71 3 81 »
model 4B, we add foiir within-occasién correlations among errors in CP8
reports. Two of the four, p and p , were identified and

41’71 €41'%81

estimated in the ISR subsample, ahd we detected a statistically significart

sffect Of the latter: The other two; p_ o, andp . . were not
®61'°71 71’781
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Table 6 -~Obporved Moments and Measurement Model Parametor Estimates: Nonblack Males in the
Experienced Civilian labor Force, March 1973, Who Reported at Least $1000 in the
Current Population Survey.

Income Supplement Reinterview (N-m.'i)‘=

1) (2) (3) (4) (5) (6)
Obsierved std. buv. Relative  Reliability Parcene
Mean std. Dav. of Error® Slope® Coefficient of Cases
N ~ - a a . with Data
Varisble Measure “15 a1j o. Aij {0 T /ox )Aij Present
13 1 ¥y .
1. ro x4 32.74 23.78 9.26 1.00 .B48 95
x -— - - - -
14
2. e I 9.055 3.895 1.14 1.00. .914 ‘94
*2u - - - - - -~
3. pI o 8.750 .8637 0.32 1.00 .861 90
x - - - - - " -
34
4. ® N 12.33 3.019 1.08 (.06) 1.00 .872 100°
Xg3 12.19 3.220 1.03 (.07) 1.08 (.02)°  .897 94
x - e - oy - -
44
5. o1 *gs 35.51 25.12 9.93 1.00 .84s 88
x - - - - - -
54
6. oc %1 43.24 25.44 9.82 1.00 .850 100°
x - - - .- _— -
64
7. WKs X 47.89 8.898 2.38 (.17) 1.00 .927 100°
53 47.87 8.784 1.93 (.20) - .953 97
8. LNEARN x, 9.130 .6389 0.178 (.011} 1.00 .922 100°
%3 9.136 .6266 0.128 (.014)  ~-- .958 93
OCG Remeasurement Subsample (N=556) d
(1 (2) (3 (4) ) (6)
Observed Std. Dev. Relative Reliability Percent
Mean std. Dev. of Error? Slope? Coefficient of Cases
- N IS Ay n2 2 with Data
Variable Mcasure uij oij oe )«u (c T /ox ))«lj Present
15 1%y
1. Fo R 32.73 24.21 9.22 (.55) 1.00 .854 %6
™ .33.29 23.54 7.83 (.60) 1.00 .889 95
2. FE %ys 8.930 4.139 1.14 (.09) 1.00 .923 95
oo 8.904 4.003 0.91 (.10) 1.00 .951 94
3. P1 X33 8.710 .9323 0.32 (.021) 1.00 .876 _ 89
X3 8.773 .8943 0.21 (.028) 1.00 .943 %0
4. B® %41 12.18 2.821 0.97 (.04) 1.00 .684 100
x4 12.01 3.407 1.78 (.06) 1.07 (.02) .77 94
Xqa 12.16 2.903 0.60 (.06) 1.07 (.02)  .956 26
5. o1 x5 34.86 24.77 9.89 (.54) 1.00 .839 90
oy 2.3 24.28 9.30 {.55) 1.00 .856 95
6. oC % 41.69 25.26 9.52 ({.81) 1.00 .857 100°
%gq 39.91 24.87 12.44 (.62) 0.92 (.04)  .749 100>
7. WS %, 48,58 7.165 2.38 1.00 .889 100°
*12 T - - - - s
8. LNEARN  xp 9.150 ,5753 0.178 1.00 .904 100°
o i - - - - —
82 ;

‘Apnroxlm.\te standard errors of parameter estimates appear in parentheses.

hHlﬂﬂillfJ values have been allocated for NA cases.

"!n tha ISR aubtnample, Bn o

-~ -.14, p

A4 "

= 37,
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estimated in the ISR subsample. Contrasting lines 4B and 4A, it is clear
that the four errof correlations contribute virtually nc improvenment to

the fit of the model, decreasing X2 by only 1.80 while using four degreés

of freedom (p > .75). Indeed, if a decrease of that amount could be
attributed to just one of the error correlations, it would not be
statistically significant (i.e. p > .10 for x2 = 1,80 with one degree of
freedom). Thus, the fourth stage OCGR models do not replicate the finding
from the ISR subsample of a significant negative correlation armong reporting
errors in CPS reports of education and éarnings. The point estimate of

p ifi Model 4B is .085, compared to P = -.14 under Model 3B.

s 8 |
©4i'%81 ©41'%81

Model 4C, which is identical to Model 4A except that Pe & is fiked
41’78l

at -.14, provides a worse fit than Model 4A. However, the comparison of
fourth stage OCGR modelé are not quite as conclusi&e as they may appear.
The error correlatioris in question are affected by parameter estimates
"borrowed" from the ISR subsample. Consequently, sampling error in the
borrowed éstimates and differential selection bias in the two subsamples may
have reduced our ability to detect these particular within-variable error
correlati‘ons.8

Model 4A is our final measurement model in the OCGR subsample, and
Model 3B is our final measurement model in the ISR subsample. Together,
they provide at least one point estimate of every parameter in the 17-
equation measurement model (see Table 6), but they provide substantially

different estimates for two of those parameters. One is the response

error variation in thé OCGQ report of educational attainment; Oe is
' 43

estimated as 1.03 years from the ISR subsample and 1.78 years froim the OCGR
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subsample. This difference is rather large relative to the respective
standard errors of the variance components. As we noted above, the OCGR
subsample contained a dispfoportionate number of cases with large
discrepancies between CPS and OCGQ reports of educational attainment,

while those with more accurate OCGQ responses seémed disproportionately
represented in the ISR subsample. This appears to account for the different
estimates. Furthermore, this discrepancy will not affect bias due to

our assessment of response errors in the earnings function, for only

the CPS report of education is used in estimating equation 1.

The discrepancy in estimates of pe e is more serious because
41’781

it affects estimates of the returns to schooling. In our "listwise"
estimates for the ISR subsample (excluding the 290 cases with any missing
or allocated responses), we detected no such error correlation, suggesting
that it might be an artifact of either the Census allocation procedure
or of the "pairwise present" computing scheme.9 Nor was the error correla-
tion detected in (pairwise) ISR subsample estimates using dollar income
rather than logarithmic income. Because of the ambiguous status of the
negative correlation between errors in CPS reportg of education and
earnings, in assessing biases due to response errors we will first assume
that the error correlation is zero and then assess the effect of an error
correlation of -.14.

Within-variable, between-occasion. correlations among response errors,
| for example, contamination of a later report of a variable by recall of
an earlier report, have not been discussed in detail. As noted above, our
earlier reseérch {Bielby, Hauser and Featherman, 1977a) has produced strong'

evidence that no such correlations exist among errors in reports of social
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.brigins, educatién, and occupational attainmefits. Given those results,

there appears to be no Bfiﬁi facie reason why suech correlations should

be presumed to exist among repoirts of either weeks worked or earhings.
Nevertheless, we asSess below the effect on estimates of the earnings function
of a within-variable correlation between errors in reports of eéarnirgs,

pe e .0 as high as 0.5. A value of pé e greater than zero would
81’ 82 81’ 82

increase estimdtes of Ge and 0 .(and therefore lowér reliabilities
81 €82
of earhings below lévels reported in Table 6). Since it would leave

the covariarice between € and e unchanged, it would decredse the

41 8l

éstimaté of p. _ : B&All other estimates would remain unchanged; as
€41"%g1

would the fests of models in Table 5.

Estimates in Table 6 of measurément model parameters involving social
origins; educétion, and occupational achieévenients are nearly identical
to thosé reported in our earlier research. OCGR remeasurement interviéw
reports‘haVé uniformly lower error variahces than corresporiding OCGQ
questiofinaire reports, and social origins appear to be measured no less
accurately than socideconomic achieveménts. Both ISR ahd OCGR subsample
estimates show the regression of the CPS report of education on the true
scaré to be flatter than the regression for the 0OCGQ report. 10 The
CPS repért of curtrent occupatiohal status has a steeper slope than does
the Fall remeasurement report.

The Ihcome Supplemment Reinterview, conducted by exXperienced Census
personnél; often in person, appears to be more accurate than the CPS
interview. Error variation (Se, ) in the reinterview report of weeks

ij
worked is about 20 percent lower than that in the CPS report; and error
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variation in the reinterview report of earnings is nearly 30 percent lower
than that in the CPS report. The standard deviation of errors in CPS
reports of earnings is 17.8 percent; that is, the error variation is
predicted to be $890 for true earnings of $5000, $1780 for true earnings
of $10,000 and $4,450 for true earnings of $25,000. The standard deviation
of errors in ISR reports of earnings is 12.8 percent, which implies error
variations of $640, $1280, and $3200 at the respective true levels of
earnings cited above. In contrast, a measurement model in dollar earnings
yields estimates of $2450 and $2330 for error variation in CPS and ISR
reports, respectively, regardless of the level of earnings; as noted
earlier the data are not consistent wiﬁh the assumption of constant exror
variation in dollar earnings. Moreover, the estimates based on dollar
earnings suggest there is more error in earnings near the middle of the
earnings distribution ($9000 to $11,000) than do the estimates based on
our semi-logarithmic specification.

To summarize, response errors in reports of socioceconomic variables_
by nonblack males appear to be almost completely‘random. Respondents
appear to overstate the consistency between earnings and weeks worked in
the Income Supplement Reinterview, and less conclusive results suggest
that they may understate the consistency between CPS reports of educational
attainment and earnings. Overall, retrospective reports of social origins
by nonblack males are about as accurate as reports of their own educational
attainments and socioeconomic achievements. Estimates of a 17;equation
measurement model obtained from the ISR and OCGR subsamples can now be
applied to the full CPS-OCGQ sample in order to assess the biases in
the coefficients of an earnings function that are attributable to response

exror.
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ESTIMATION OF AN EARNINGS FUNCTION IN THE FULL CPS~OCGQ SAMPLE

Estimates from the two subsamples of parameters of measurement moéel
equations 2, 4, 6; 8, 11, 13, 15 and 17 are used to obtain corrected full
sample moments among variables entering the earnings function (equation 1).
By computing the earnings function from both corrected and uncorrected
full-sample moments we can assess the extent to which response errors
bias estimates of the coefficients of equation 1.l

Estimates of measurement model parameters for social origins (equations
2, 4, and 6), and occupational attainments (equations 11 and 13) are taken
fr;m OCGR subsample Model 4A; that is, they are selected from the bottom
panel of Table 6. Estimates‘of measurement model paraméters for weeks
worked and earnings (equations 15 and 17) are taken from ISR subsample
Model 3B; that is, they are selected from the top panel of Table 6. Estimates
of measurement model parameters for educational attainment (equation 8) are
pooled from both subsamples. Since the xij are normalized to 1.0 for all
reports used to estimate the earnings function in the full sample, only
estimates of the error variation (Oe..) and pe e need be taken from

ij 41" 81
Table 6. The estimates of error variation appear in column 3 of Table 7;

~

Ge is the average of the OCGR and ISR estimates weighted by the inverse
41

of their respective standard errors. Under the specification of the measure-
ment model, the true score variances are computed as the observed variances
in the full sample less the corresponding response error variances from

the subsamples (column 4 of Table 7). Except for the covariance of
educational attainment and earnings, the true score covariances are set

equal to the observed full sample covariances. Under the specification



Table 7--Full CPS-0CGQ Sample Observed Moments (N=24,352), Subsample
Estimates of Standard Deviations of Errors, and Combined
Estimates of True Standard Deviations: Nonblack Males in the
Experienced Civilian Labor Force, Maxrch 1973, Who Reported
Earnings of at Least $1000 in the Current Population Survey
(N=24,352).

(1) (2) (3) 4 (5)

) Observed Std. Dev. Std. Dev. of Percent: .
Mean Std. Dev. of BError True Score of Cases
A ~ A .o -with Data
. .. g g g
Variable Measure ij xij eij Tij Present
1. FO X3 31,02 22.90 9.22 20.96 94
2. FE X, 8.775 4.020 1.14 3.855 04
3. PI X33 8.683 .9210 0.32 .8636 90
4. ED %41 12.10 3.050 1.01 2.878 100®
x 11.96 3.402 - .- 94
43
5. o1 Xg4 34.00  24.68 9.89 22.61 88
6. OC %61 41.53 25.02 9.52 23.14 100%
7. WKS %, 47.93 8.416 . 2.38 8.072 1002
8. LNEARN xg 9.093 - .6534 0.178 .6287 1002
9. EX x 19.65 " 13.44 ' - - 99
9'3 . .
lo. EX2  x . 18.07 17.81 - - 99
11. FT X1, 0.964  0.186 - - 100

12. uN X 0.305 0.460 - . - 99
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p = 0, the true score covariance of educatien and earnings is also

equal to the observed full sample govariances. Under the specification

P = ~,14, the true score covariange is egqual to the observed full-
®art®ar \ )

sample covariance less the estimated covariance of the gyrdrs (where the

latter is p, O, ¢, ). The corrected correlations ohtained from

the true score variances and covariances are given in Table 8.

Table 9 presents corrected estimates of structural and reduced form
parameters of the earnings fgnction under the assumption that response
errbxs are ?andom, ﬁeéric and standardized coefficients are presented
for the structural form (line 6), and reduced forms of the earnings function
(lines 1 thfough 5). 1In addition, a simplé schooling and experience
function is éstimated {(line 7) and the bivariate schooling regression is

presented (line 8).

The first reduced form equation in Table 9 reveals that while each
of the three social origin variables has an independent effect on earnings,
parental income (PI) has by far the largest.with an elasticity of nearly
.12. The total effect of father's occupational status (FO) is about 2
percent for lb SEI points, and the effeet nya year of fatherlﬁ-eéucatignp
(FE) is 0,76 percent. The experience variébles (EX, EX2) have the
largest relative impact on earnings, and the earnings-experience profile,
net of sogial origins, peaks at about 27 years of experience.12

Education (ED) mediates virtually all of the effects of FO and‘EE
(compare lines 2 and 1), but nearly half of the effect of parental income

is not mediated by scheoling. That is, fathgi'ﬁ occupational status



TABLE 8 --Corrected Correlations:

Full CPS-0CGQ Sample of Nonblack Males in the March 1973 Experienced Civilian Labor

Force Reporting Earnings of at Least $1000 in the CPS (N=-24,352)il
Variable (1) (2) (3) 4) (5) (6) N (8) (9) (10) (11) {12)
1. FO -
2. FE «605 -
3. PI .493 .483 -
4. ED .472 517 .488 -
S. .01 .471 377 »360 736 —-—
6. ©OC .395 312 .329 .656 .733 -
7. WKS -,031 -.040 .006A .038 .075 .158 -
8. LNEARN 121 .065 .16l P 35 ge2 474 -
9. EX -,245 ~.,364 ~-.291 -.405 '-.259 -.108 .144 .155 -
10. EX2 -.015 ~,029 -,093 ~-,157 -.11l1 114 -.119 -.249 .304 ~—
11. FT -.078 =,079 =-.039 -.049 .025 . 049 .190 .344 «110 -,142 -
12. UN -.346 -.,118 -.101 -.209 ~-.264 -.310 ~-.014 -.044 .077 =-,015 .053 -
-BCorrelations have been corrected with measurement model parameterxs estimated from subsamples of 823 (ISR) and

556

(OCGR) observations.

bp

<p

ED, LNEARN = ,291 when p

ED, LNEARN = ,305 when p

©41'%81

€21'%1

= 0.00.

= <,.14.

11



YPABLE 9 --Corrected Estimates of an ‘Earnings’'Function.for 1972 Earned Income (LNEARN), Assuming ‘Random Errors: Nonblack Males in sthe ‘Experienced
Civilian La_bor Force, March 1973, Who Reported at Least $1000 in the Current Population Survey (N = 24,352).

F.

Predetermined Variables ' Components of ‘Varia‘:iona
R b T e - ) b _ S ‘ . 2 Regidual Explained Toral
Equation “EX’ EX2 FO . FE _ PI ED o1 o WKS - FT - UN. . R SO og o,
1. . «0161 =,0118 ,0277 .0076 .118 - T — - — - . W177 570 264 .6285
(.344) (-.336) (.092) (.046) {.162) )
2. «0195 =-.0109 .0079 -.0069 . .053  .0841 == - - - - .266 .538 .324
{.417) (-.309) (.026) (-.043) <(.075) (.D85) .
3. . D189 -.0108 -.0103 -.0029 .062 .0407 .0773 - - i .299 +526 .344
{.405) (-.305) (-.034) (-.018) (.085) (.186) (.278) "+
4. .0161 =-.0101 ~-,0151 -=-,0017 .056 0175 .0291 0910 - —— - .345 .509 .369
4.344) {-.285) (~-.050) (-.010) (.077) (.080) {(.105) (.335)
5, . .0128 ~-.0081 =-.0078 -.0020  .050 .0lB4 .0285 .0736 .0274 - - .459 <462 <426
£.273) (=.229) (-.026) (~.012) (.069) . {.084) - (.103) (.271) (.352)
6. .0l12 =-.0065 ~-.0030 -.0020 . .046  -,0216 ..0261 .0840 .0248 =707 .220 .527 «432 .456
(.239) (-.185) (-.010) (-.012) (.063) (.099) (.094) (.309) (.319) (.210) (.161) -
7. L0194 -.0110 - - - .0897 - -- - -— == .261 540 321
(.416) (-.311) : (-411)
8. -— - - - - 0635 - - - - - .085 ~601 .183
T - e (.291)

NOTE: Standardized coefficients appear--in.parentheses. ~Estimdteshpf errorvariances are .based on subsamp‘fes_ of ‘823 (ISR) @aAd 556 (OCGR)
©bservations.: i .- oag g - ’ o ) : :

'acox:;ponen.t:s are expressed as standard deviations. The additive:decomposition was Qi = 0% + .oi.

hVaz'iables -expressed in ‘the metric of ‘Duncan SEXI scores have been divided by 10 -and corresponding coefficients multiplied by 10.
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and father's educational attainment affect earnings by increasing or
decreasing the length of schooling, but the financial status 6f the

family éf origin affects earnings both through schooling and in other ways.
The total return to a year of schooling, néL of experience and social
origins, is more than 8 percent. Overall, schooling, experience, and
social origins account for over one~fourth of the variance in earnings.

In line 3, we find that there is almost an 8 percent return to 10 SEI
points of first job status (Ol), net of education, experiénce, and social
érigins, with 01 mediating about one-half the return to schooling, but none
of the effect of parental income. There is a 9 percent return to 10 SEI
points of current job status (line 4), with OC mediating more than half
the return to first job status. The return to schooling net of both
occupational statuses is less than 2 percent, but the elasticity of parental
income remains almost .06. Schooling, experience, social origins, and
occﬁpational achievements account for over one-third of the variance in
earnings.

In line 5, we find a 2f74 return to each additional week worked (WKS),
the largest effect relative to those of the other variables in the earﬁings
equation (compére standardized coefficients). Labor supply, as indicated
by WKS, mediates about 20 percent of the effeét of experience, probably
through the decreased labor supply of older workers. WKS mediates a
little less than 20 percent of the effect of current occupation.

The full equation (line 7) accounts for err half the variance in
the log of earnings. Net of all other VAriables in the model, union méembers

22

(UN) earn about 25 percent more than nonmembers (e’ = 1.25), and those

employed full-time (FT) earn about twice as much as those working part-time
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§§’7g7 = 2,03). The net return te an additional week worked is 2.5

percent in the full equatién, and the return teo 10 slep@ints of gurrent
ogcupatipgnal status is over ﬁ.pgx@gnth The return to schooling net of
experience, soeial origins, occupational attainments, labor supply, and
unienization is about 2 percent., As others have found (Sewell and Hauser,
1975; Treiman and Hauser, 1977), there is a direct effeect of parental
income on earnings which is not mediated by schooling, experience; occupa-
tional achievements, @r labor supply variables. The elastigity of earnings
with respect tq parental ‘income in the final earnings equation is .046,
whigh is about 40 percent of its total effect.

The total effect of schoeling appears to be overstated by gbout 7
percent when social origins are excluded from the earnings function, and
social origins make a negligible centribution to the variation in earnings
net of schoeling and experience (cempare lines 2 and 7). Finally, expgrience
has a "suppressor effect" on the total return to schooling. Experience.and
schopling boeth ephance earnings, but the two are negatively correlated.
Schooling and work are alternative uses of the time of individuals so,
within a birth cohort, men with more schooling will have less werk exper-
iepce. Moreover, men in older cohorts, whe have more experience, obtained
less schpoling in the aggregate than more recent cohorts. Thus the ED
coeffigient is almest 30 percent 1ower'in_1ine 8 than in line 7 of Table 9,

Table 10 presents structural and reduced forms of the same earnings"
function estimated from uncorrected CPS-OCGQ full sample moments, ;Gémparing
gorresponding estimates in Tables 9 and 10 allows us to assegs the apparent
bias in the uncoryreoted estimates, assuming respense errors are mutually

'un@oxrel@tgd,



TABLE 10--Uncorrected Estimates of Parameters of an Earnings Function for 1972 Earned Income (LNEARN): Nonblack Males in the Experienced Civilian
Labor Force, March 1973, Who Reported at Least $1000 in the Current Population Survey (N = 24,352).

. Predetermined Variables PP -3
Components of Variation

. b b b . 2 Residual Explained Total
Equation X EX2 FO FE PI ED o1 oc WKS FT uN R o, o2 o,
1. .0158 =-.0119 .0238 .0093  .103 - - - - - - .160 .599 .261 6534
(.326) (-.324) (.084) (.057) (.146) :
2. .0189 -.0111 .0092 -.0028  .054 .0706 _— -— - - - 231 .573 .314
(.389) (-.303) (.032) (-.017) (.077) ({.330)
3. .0187 -.0109 -.0024 =-.0018  .054 .0421  .0606 - - - - .261 .562 L334
(.384) (-.298) (~.008) (=-.011) (.077) (.197) (.229)
(7]
4. .0165 =-.0103 =-.0073 -.0016  .048 .0231 .0306 .O715 - - - .302 .546 .359 0
' (.340) (-.282) (-.026) (-.010) (.068) (.108) (.116) (.274)
s. .0133 -.0084 -.0027 =-.0014  .044 .0224 .0287 .0597 .0256 - -~ . .403 .505 .415
(.274) (-.230). (-.010) (-.009) (.062) (.105) (.109) (.229) . {.329) . :
6. .0117 -.0069 .0009 -.0011  .042 .0254 .0283 .0664 .0232  .734  .200 .464 .478 .445
(.241) (-.187) (.003) (~.007) (.059) (.119) (.107) {(.254) (.299) (.209) (.141)
2. .0185 =-.0111 = ‘= - - .0781 - - - - - 225 .575 .310
(.380) (-.302) (.364)
8. -— - — - - .0566 - - -~ - - .070 .630 172
(.264) :

NOTE: Standardized coefficients appear in parentheses.

aCo:\ponent:s are expressed as standard deviations. The additive decomposition is 02 = 0% + 03.

bVatiables expressed in the metric of Duncan SEI scores have been divided by 10 and corresponding coefficients multiplied by 10.



First, we note that the total variation in earnings, O0,, is over-

!
statéd by abbut 4 percen#lwhen response errors are ignqred. Residual
Vapiétiop, g;, which includes measurement errors in'reggrﬁs of;éarnings

in tﬁe uncofrected estimates in Table 10, is overestimated 5 to: 9 percent
in the reduéed form equations (lin;s l.to 5), and li pércént in the
strgqtural gquation (line 6). Thus, if we ignore responsé erro¥s, we
sliéﬁtly ovérstate the total amount of earnings inequality which cannot

be étt;ibutéd to the factors represented in our earnings function. (The
biaées in estimates‘offunexplained variation were much higher, up to

27. pexrgent, ‘in equatiqﬁs for educational and occupational.attainments;

see Bielby, Hauser, and Featherman, 1977a). The amohné of variation in
earﬁings attributable to .the variables in the earnings fuéction, explained
variation 0%, is underestimated by no more than 3 percent in the reduced-
form and structural equations:. In all, there is a 12 to 14 percent under-
staﬁement of the proportion of variance explained kRz) in earnings in the
redﬂced form and structural equations.

The estimated reduced form effect of one social origin variable,
father's education (FE), is actually overestimated by 22 percent using
uncorrected:moments (seé line 1), but the reduced form effects of father's
occupatioﬁa; status’ (FO) and pa;ental income (PI) are underestimated by
14 and 12 percent, respectively. Further, when response érrors are ignored
the‘unﬁediated effect of paréntal income is unéerestimated by 12 to 15
perceqt in lines 3 thréugh 5 and by 8 percent in tbe structura; equation
(line ®).

While the total'éffeqt of eduCation‘(ED) is'undére#timated by 16

percent (a return of about 7 percent per year in line 2 of Table 10 and
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nearly 8.5 percent in line 2 of Table 9), the effects of education qet
of current occupation (OC), weeks workéd (WKS) , fﬁll—time employment
status (FT), and union membership (UN) are overstated considerably in the
uncorrected equations. The unmediated effect of education is overstated
by 32 percent in equation 4, 22 percent in equation 5, and 18 percent in
equation .6 when we assume erfors in reports of education'aﬂd earnings
are wuncorrelated.

The total economic return to occupational status of first job
after completing schooling (01) is underestimated by 22 percent in line 3
(a return of about 6 percent for 10 SEI points in Table 10 and 7.73 pergeﬁt
in Table 9). However, the net efféct of 01 is overstatedlby about 8 percent
in the structural equation (line 6), and by a bit 1éss than that in line 4.
In contrast, the total and net effects of occupational status of March 1973
job (OC) are all underestimated by about 20 percent when measurement errors
are ignored.

The total and net effects of weeks wofked in 1972 (WKS) are under-
stated slightly;in the uncorrected estimatés (about 7 percent in line 5
and 6 percent in line 6). The effect of full-time employment status is
slightly overstated in the structural equation (by about 4 percent), ana
the effect of union membership is understated by 9 percent (despite the
fact that both are assumed to be measured pgrfectly).

The coefficients of the experience'variablés, EX and EX2, are barely
affected by measurement errors. The largest bias is about 6 percent in
the coefficient of EX2 in thg structural equation (line 6). The péak of
the ea;ningé-experience profile differs at most by about one year in the

corrected ‘and uncorrected equations.
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The specification bias in the total effeect of schooling (ED),
when social erigin variables are ignored (line 7 versus line 3) actnally
appears larger when the comparison is made from uncorrected (Table 10)
instead of corrected (Table 8) coefficients. The overstatement is about
7 percent in Table 9 and 11 percent in Table 10. This finding, contrary
to what Bowles (19272) and others have implied, occursg because social
origins are measured about as reliably as educational attainment. - -

Our findings about bias under the specification of random measurement
errotr may be summarized as follews. The total effects (coefficient of
'ﬁéiiaﬁxuain‘ﬁhé‘firﬁt equation ih which it appears) of two of three social
origin variables, FO and PI, and of educational attainment are modestly
underestimated (by 12 to 16 percent) when reésponse ertrors are ignored.

The total effects of occupational attainments, Ol and OC, are underestimated
by an even greater amouﬂt, over 20 percent, and the net returns to current
occupational status are alse underestimated by about 20 percent. Biases

in effects of labor supply variables, WKS and FT, and of union membeirship
are considerably smaller. The rettirn té6 parental income that is unmediated
by other variables is consistently underestimated by 8 to 15 percent. 1In
contrast, the unmediated effects of schooling are overestimated by as nich
as 32 percent when we ignore measurement error. Variation in edrnings neot
attributable to factors represented in thé earnings function is everstated
by 5 percent (in the reduced form) and by 11 pércent (in the striictural form).
Overall, the proportion of variance explained in earnings is underestimated
by no more than 13 percent when random response errors are ignored,

These comparisons have been based ori the assumption that -there is
no negative correlation betwéen response errors of CPS reports of edigation

and earnings. Table 1l presents corrected éstimates under the assumption

e
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that p = -,14. Most of these coefficients are quite.close to
€41'%s1

the corrected estimates of Table 9, obtained under the assumption that

o] = 0. The estimated components of variation in earnings, o0 ,
e, .r€ k u

41" "81
Ct' UE' change little under the alternative measurement model, and, of
course, the estimates of equation 1 are identical, since schooling does
not appear in it.

- The total effects of each independent variable are identical under
the two specifications, but some of the unmediated net effects change
drastically. This is particularly true of the net effects of schooling
(ED) , unmediated by occupational attainments, labor supply, and/or union

membership. Under the alternative specification, the uncorrected return

to schooling appears to be underestimated by 15, 14, 20, and 19 percent

in equations 3 through 6,.respectively, instead of substantially over-
estimated, as our earlier comparisons show. The resu;ts are not surprising,
since the negative error correlation implies a larger true covafiation»
between education and earnings than does the randém exroxr model.

The returns to parental income (PI) in equations 2 through 6 are
somewhat lower in the corrected estimates under the alternative measurement
model, eliminating much of the apparent bias shown in the earlier compar-
isons. In addition, the unmediated returns to status of first job (0l) in
lines 4 through 6 are considerably lower under the alternative measurement
model, implying that the uncorrected estimates substantially overstate
the unmediated net returns to career origins. |

Thus, the significant implication of a negative association.between
errors in CPS reports of schooling and earnings is an increése in the
| neﬁ unmediated return to schodling in semi-reduced form and structural-

equations at the expense of returns to parental income and status of



TKBLE Al--Corrected :Estimates of ‘Parameter of :an Earnings ‘Function ‘for X972 Earned Income ‘(LNEARN), ‘Assuming Py o =molds Noablack Mdkes iin tthe
sBxperienced Civilian Ldbor Force, March 1973, Who ‘Reported-at Ireast $1000 sin fhe Current Population T41°781 Burvey ((N-= 248,352

£259 of zermined - ial i &

Predetermined Variables - Components -of ’:x%ar‘ia'.ci*cﬁa

Equation  TEX EX2 FO FE PI _ED ol 50C WKS BT "UN R 'Res_:‘“m‘l :E"Pl;f“e“ fﬁl
“u Tt St

1. D161 =-.0118 ..0277 . 0076 .« 118 —— - — - o - 177 .&570 264 . £8285
H..344) (-.336) (.092) (.046) (.162) :

2. 0X97 -,0L09 .:0067 ~.Q078 ..050 ..0892 e o -  o— - <277 534 331
#422) (=~,308) (.022) (-.048) (.068) (.409) . i

3. 0192 =0Y07 -=J0100 -=.0041 5057 0494 - ..0709 —— - ramme -— 305 <0524 <347 ,4.\
#.e42Y) H=.304) (—.033) (=.025) (.078) (,226) -(.255)

- 0164 -,0100 =.,0146 --.0030 -+052 0270 .0242 ..0880 -_— e — .348 =507 e 7 5 §
#.351) (=.284) [(~-.049) (=,018) :(.07L) (.123) (s087) i(J324) : i

5. +s0131 =-.0081 ~=.0073 -.0033 .+ 046 0279 <0236 ..0706 ..0274 - - 462 M6l 2T
i(.280) (=.228) (=.024) (-.020) (.063) (.128) (.085) :(.260) (.352)

6. -+0X15 -=,0065 -=.0025 --.0033 .042 L0312 ..0211 ..;0809 ..0248 113 - +218 .530 L4311 456
#.0246) {=.X84) «(-.008) (-.020) (.057) (.143) 7(J076) :(s298) (.319) :(.2T2) .(.160)

P 50198 -=.,0110 ~ e= — - ~0933 - o —-— — — .273 #5386 1328
i{422) (=310} {:427)

B — — - — - 0666 == - — - - ..093 - 5599 192
' (.305)

SNOTE: “Standardizeéd -coefficients cappear inparentheses. Estimates Of serror variances.are‘based on :subsamples ~df {823 HISR) ran8 556 J(OCGR)
-Observations. : : . - P
czaacompments ;are seXpressed -as :standard -deviations. The-additivedecompositionwas 612: e (i% -+ :oi.

\tf\larxables -eXpressed .in ithermetric of .Duncan SEI scores have been divideédihy 10 and.corresponding.coefficientsmultiplied by :I0.
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first job. However, the total effects of each variable are essentially
unchanged. While the ambiguous status of the error correlation confounds
our interpretation of the way in which schooling confers advantages in

the labor market, we are relatively certain that the total true return

to an additional year of schooling in our earnings function is on the

. order of 8.5 to 9 percent, and consequently uncorrected estimates under-

state the total return to an additional year by 16 to 20 percent.13

To this point we have assumed that the response errors in CPS and
ISR earnings reports are uncorrelated. BAs noted above, our eérlierhfesearch
found no evidence of within-variable error correlation for ;eports of
social origins, educational attainment,'or occupational statuses, and
it seems reasonable‘to assume that errors in earnings reports are also
uncorrelated. Nevertheless, the correlation between the two reports of
earnings is surprisingly high, .94, and it is possible that some contamin-
ation in response errors of earnings occurs across measurement occasionsf'
Consequently, we briefly assess the effect of a modest error correlatioh,

o] . 25, and a substantial error correlation, p = .50, upon
€g1’'®82

e =
81’ “g2
estimation of the earnings function. The latter value was assumed by Bowles
(1972).

First, it should be noted that the only effects of a positive value

of p on the other measurement model parameters are: (1) the error

eg1’ %82

variations of reports of earnings, O, and Oy increase; (2) the true score
81 82 o '

variation in earnings decreases; and (3) the error correlations, p e and
' 41’781

p o ! decrease (without changing the corresponding error covariances).
€72' %82 : : : ‘
Consequently,-the implications for the corrected estimates of the substantive

model are: (1) the unexplained




‘

component of vaxriation, 0 , is decreased as error variation increases;
(2) corrected metric coefficients in the earnings function are unchanged,
since true score covariances and true score variances of predetermined
variables are unchanged; and (3) standardized coefficients in the
earnings function increase in proportion to the ratio of the original

s s . 14
and modified standard deviations of true earnings.

The relationship between pe o and estimates of the error variation
'81' 782

in CPS and ISR reports of logarithmic earnings is as follows:

p
€g1’“g2
.00 .25 .50
o, .178 .199 .235
81
o, .128 .155 .199
82

For the CPS report, error variation increases by just 6 percent of the

. .235 - ,178 st s .
level of true earnings (e = 1.06) as the within-variable error
correlation goes from 0.0 to 0.5. The effect is more pronounced for

error variation in the reinterview report, but this has no effect on

our estimates of the earnings function.

Table 12 shows the effects of shifts in p ’ 'on estimates of
€g1'%g2

components of variation in the earnings function, assuming no cerrelations -
among errors across variables (the results are quite similar if we assume

p = -,14), For each equation (rows) and each measure of variation
©41'%g1 ”



Table 12--Proportion of Variance Explained, Unexplained Variation, and Total Variation for Uncorrected Estimates and Corrected Estimates

Assaming no Within-Occasion Correlations Among Erxrors and Varying Within-variable Correlation Among Errors in Reports of

Norblack Males in the Experienced Civilian Labor Force, March 1973, Who Reported at Least $1000 in Earnings in the
Current Population Survey (N=24,352).

Earnings:

R2 . %
(H (2) (3) 4) (1) 2) (3) (4) L (2) (3) (2)
) Uncor- Uncor- _ Uncorx- )
Equatién rected pesfe32= .00 pegfeazs .25 peefea; .50 rected pea,’{eaz- .00 peal 82- .25 pe81ﬁ82= .50 rected peal'eaz‘ .00 pegrea; .25 cearee;3 .50

1 .160 177 .180 .187 .599 570 .563 .550 .6534 .6285 .6223 .6097
2 .231 .266 .271 .282 573 .538 .531 .516 S
3 .261 .299 .306 .318 .562 .526 .519 .503
4 .302 .345 .352 .366 .546 .509 .501 .485
5 .7 .403 459 «469 . 488 « 505 .462 .454 -.436
6 .464 .527 .537 .559 .478 .432 .423 .405
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(panels) the effect of varying p. . (¢olimng)’ is smali. Under the
| ©g1' 88 :

most extreme asSumption, p = .50, uncorrected estimates would

®81' %2 |
overstate total variakion in logarithmie earnifigs, Oy, by 7 perceiit,

rather than by 4 pérceént as statéd above {(c6mpare columns i and 2 and
colunns 1 and 4 in thé third panel of Tablé 12). In the reduced fbfm
equation of line 1, ﬁhcorrectea estimatesvwouid ujn‘de‘rStat’é'R2 by 14 percent

rather than by 10 percent if p were 0.50 rather than 0.0. Similarly,

g1’ 82
unéxplaitied variation in the reduced form equatidn Would be dverestimated
by 9 pereent instead of 5 peréent. In the strueturdl equition (line 6),
the bias in;ﬁz due to ignoring measurenient eérroi would be 17 pereent

instéad of 12 percent if p  wére 0.50 instead of zero: Résidual
(- JRrRy L poge
8l’"&3
variation in:the strdctural equation would be overestimated by 18 percent
instead of by 11 peréent. Differences of similat maghitide appear in
lires 2 through 5. All standardized coefficients wéuld be increased by

a factor of .6285/.6523 = 1.001 ifp . = .25 and by 4 factor of

®g1/%g3

:6285/,6097 = 1.031 if p = .50. 1in &tnrmary, within-variable correla-

;%81 %82 |

tion among érrors in reports of earnings ¢an affect only a subset of
parameters of our éa?nings function (CGm?oﬁéntsiof variaéioﬁ and standardized
coefficients), énd'ﬁ%éseffedts aré‘quité’gmailaf Even 4 stbstaritial within-
variable correlation between errors in repérts of earﬁiﬁqg dses not change
our overall interprétqtidn of the effécés of responsé error on thée paranmeters
of earnings functions. -

. o cONGLUSTON

Séveral sociologists and economists have noted possible biases

in effécts of social backgrourd and schcolifig when ihtergenerational models
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of océupatiénal and economic success are based on retrospective survey
reports of status variables. The prevailing view has been that effects

of social background  are biased downward by errors in retrospective
reports; consequently, effects of schooling are biased upward, at least
relative to those of social background. But research on these biases

has been inconclusive because appropriate data and statistical models

have not been available. Using'data from the Income Supplement Reinterview
program of the March 1973 Current'Population Survey and the remeasuremenp-
program of the 1973 0c¢upational Changes in a Generation survey, we have
overcome some of_these shortcomings by estimating and testing comprehensive

structural models which inéorporate both random and nonrandom response

errors.

Our earlier reseaféh presented evidence that .the reports of social
origins, education, and occupational attainments by nonblack males are
subject to only random response error. The results presented here suggest
that Current Population Survey reports of weeks worked and earnings are
probably also subject to random errors, although conflicting e?idence
was presented on whether there is a slight tendency for CPS respondents
to understate the consistency between their earnings and education. We
also detected a tendency for respondents to overstate the cdnsistency
between their 1972 earninés and the number of weeks worked in 1972 in
their Income Supplement Reinterview.responses.

Ignoring response error, we underestimate the effects of'two'
social origin variables, féther'; occupational status and parental incbme,
by 14 and 12 percent,vrespgctively. :Contrary tb some previous expectations,

we also underestimate the total effect of schooling by an even greater
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amount, lﬁdpercent, anq‘webdetect.eyen }arger understatements, more than
20 percent, in total returns to occUpational aftainments whenbmeaéurement
errors are igno;ed. The unmediatgd'effec;s of pareﬁtal incbme ané’

March 1973 occupational stgtus are also moderately understated in un; 
corrected estimates. We are less certain about the effects of respénsé
errors on estimates of the netﬁretgrns to schooling, unmediated by :
occupational attainments, labor supply, and/or union memﬁership. If
response errors are indeed random, then the unmediated effects of schooliﬁg
are overestimated by as muqh as 32 percent when those errors are ignored.
However, if CPS resgpgdents‘do indeed understaté the consisterncy between
their schoglipghandnegxniggs, then the unmediafed effects of schooling
are understated by as much és 20 percent. ”

Overall, we were rather surprised aﬁ the relative accuracy with.which
earnings are reported in the Current Population Survey. Indeed, logarithmic
earnings appears to be one of the;most accurately measured statuses in
social surveys of the type ermined here. Consequently, response errors
bias estimates of coefficients of an earnings_fupction by no more than
they bias estimates for equations representing determinants of educational
and occupational attainments. Components of variation in eérnings are
considerably less affected by response error than are components'of variation
in schooling and occupational attainments.

Our results failed to confirm the hypgthesis of Bowles (1972) and
others that because of errors of measuremgnt,_estimates of earnings functions .
substantially overgtate_the'inflqence of schooling vis 3 vis social origins.
The results presented here dé.EEE directly address’ whether response errors

bias the extent to which the total and net effects of schooling transmit
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inequality in social origins. Our earlier research (Bielby, Hauser, and

Featherman, 1977a, l977b)‘suggests that the degree to which ignoring
measurement error leads to understatemeﬁt of the transmission of spcial
inequality by schooling is neither trivial nor overwhelming.

In closing, we note that measurement and scaling procedﬁres‘appear
to have substantial effects on the quality of data even where survey methods
are highly standardized. Our experiments with scaling earnings show
that simple transformations of a measure can greatly_affect its quality.
The procedures employed tb collect data on the four measurement occasions
appear systematically related to the reliability of the data. Personal
interviews appear to be more accurate than telephone interviews which in
turn appeaf to be more accurate than self-administered questionnaires.
Qur earlier research (Bielby, 1976; Bielby, Hauser, and Featherman, 1977b)
indicated that at least one attribute of the respondent, race, affects
considerably the reliability of data obtained from surveys. Finally, our
alterpéte measurement modél specification, incorporating the single within-
cccasion error correlation, demonstrated that if such "response effects"
do indeed exist, they can have substantial effects on estimates of some
coefficients in structural equation models. Séund research design demands
that all of these factors be given careful atfention. We hopé that our
results, based on data collected from one carefully designed social survey,

will aid in the design and analysis of other surveys.
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APPENDIX

Cross-~Tabulation of Reinterview Report of

Earnings by Original Report of Earnings




‘rable la--Earned Income--Percentage Distribution of ?Re%m-:-erview Response by CPS .Response for Nonblack Males
.Experienced Civilian Labor Foxce, March 1973

Aged .20-65 in -the

‘CPS Report--
Earned Income

‘Reinterview Report--Earned Income

®

8

9

10

PS Report
‘Percentage

Nurber

of (Cases

do.

11.

12,

‘None

£$1-999

'$1000-1999

$200D-3999
‘$4000-5999
$E00D~9999

$A0000-14999

$15000-19998

$20000-24999
$25000-29999
$30000-39999
‘$40000-49999

%$50.,000+

NA--Allocated

Remeasuredment

‘Repart Percentages

“Number of Cases

48..5

sty

7.3

0.0

0.0

0.4

0.0
75..3

0.0

11

0.0

2.4

20

0.0

0.0

0.0

0.0

0.0

4.3

5.5

47

76

27.9

236

0.0

0.0

0.0

4.1

10.3

27.7

234

0.0

0.9

92

0.0

0.0

22

2.4

20

0.0

0.9

0..0
0.0

0.0

83.1

0.0

0.0

1.1

10

100..0

0.0

3

115

17.3

4.6

b4

100.0

100.0

‘100..0

100.0

100.0

10p.0

160.0

100.0

100.0

400.0

1000

100.0

2.5
5.6
8.3
29.5
2746

2.5
2.4
0.1
0.7

5.6

2000

L;s

21

47

72

249

234

©5

845

NOTE:

Index .of dissimilarity between xrow and column percentages = 3,24.

%ercem:ages -and ‘margindl nunber of cases are based on weighted observations, not on true counts of sample ccases. Caution

Percentage mon-M.cases :on diagondal = 91.5.

:$hould be :used in making .comparisons based on small numbers of observations.
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Notes

1While our findings for black males were less conclusive, they

suggested that the pattern of measurement error for blacks is substantially

more complex than the pattern for nonblacks. Comparisons of black and
nonblack error structures and their implications for racial differences
in the occupational achievement process are presented in Bielby, Hauser,

and Featherman (1977b).

2The OCG parental income item was: "When you were about 16 years
old, what was your family's annual income?" The possible responses were:
No income (or loss); $1-$499; $500-$999; $1,000-$1,999; $2,000-$2,999;
$3,000-$3,999; $4,000-$4,999; $5,000~$5,999; $6,000-$6,999, $7,000-$7,999;
$8,000-$8,999; $9,000-$9,999; $10,000-$14,999; $15,000 or more. After

examining plots of occupational status of first and current job and educa-

tional attainment by parental income category we determined that a logarithmic

function of parental income was the appropriate functional form relating

it to the achievement variables. The first two categories were collapsed

and midpoints of intervals were used. A value of $19,750 was assigned to

the open-ended category on the basis of a canonical analysis with ED, Ol
and OC as criterion-variables. Responses to pretest probes and plots of
achievement variables by parental income categories by ten-year age
cohorts clearly indicated that respondents tended not to adjust their

responses to current dollars. Therefore, the dollar midpoint responses

~were adjusted by a four-year moving average of the Consumer Price Index,

with the four years weighted to reflect the uncertainty in determining

exact year of birth from age in March 1973. The final scale was computed
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as the natural logarithin of the price adjusted dollar category midpoints.
our scaling procediire explicitiy attenipted to maxiimize correlatioiis
between paréntal ihconie and statuses of the respondent. As a ecotisequence,
intergenefational {(father-son) correlatiofis between PI and ED are larger
than intrageherational (father's gerieration) correlations between PI and

both FO and FE (see Tables 2; 3, 4, and 8).

3The sample person was instructed to report the year in which he
actually began the job, even if he started it before completirig schooling.
Conseqiently; fo¥ sofie persons our definition irncludes labor market
experiefce bbﬁained before completion of schooling, and it includes military
ckperieneé if a pérson held a Full-time eivilian job after cotipleting
schooling but before entering thas military.

Year of fi¥st job was not reported for about 11 percent of the cases.
For thése cases, the year schooling was completed; if reported; was used
to cofipute labor market experience. For the remaining 5 percent of the
cases; experiencé was computed ds age-éducational attainmeént - 5. Labor
force experietice obtained before ten years of age was not counted. For
léss than 1 perceént of the cases, ho experience measure was computed;
becaiise of inconisistencies between age; educational attainment; and year

schoolifly was completed:

4 _ i L )

Experierice and age are corrélated .914 in the full CPS-0OCGQ sample:
Consequeritly; ou¥ results would be guite similar had we controlled year
of Bivth (4ge) instead of year of entry to first job (experience). The

fole of age ahd experience in earhings functions and the appropriate
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definition of experience have been the subject of considerable debate.
For example, see Griffin (1977), Blinder (1976), Rosenzwerg (1976), and

Rosenzwerg and Morgan (1976).

5The term, true score, should be'interpreted cautiously. As in the

classic psychometrié model the true scores are defined as latent or un- -
observable variates which underly repeated observable measurements. For
this reason our findings about the quality of specific measures do not
establish their validity in global terms. For example, the true score
underlying repeated self-reports of a maﬁ's occupation might differ from
that underlying répeated reports by his employer. Thus "latent or

unobserved variable" is synonymous with "true score" as we use the term.

6'I'he two. reports (OCGQ and OCGR) of union membérship are identical
for almost all cases, as are the two reports (CPS and ISR) of full;time
employment status. The assumption that work experience is measured
perfectly'is less tenable. However, the quality of that measure will not
be assessed here (but see Bielby, 1976:112-114). Prelimiﬁary models showed
slightly larger effects for linear and quadratic age terms than for linear
and quadratic experience terms. We surmise that .the. difference would
disappear if we could adjust for the lower reliability of the experience
measure, despite the different conceptual bases for the age and experience

terms.

7 : .
The Bureau of the Census uses the "hot deck” technique to allocate
nonresponses in CPS reports of education, occupation, weeks worked, and

earnings, and we treat these allocations as responses. Allocated nonresponses
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are assigiied the observed value of the last case processed with the same
attributés oh several characteristics. For allogation ¢f~eauéatién and
ocoupation, the chakacteristics are age, sex, and race. In addition to
those thiree characteristics, occupation, class of worker; famii§ relation~
ship and weeks worked are used in allocating earhings. Ade, sex, race,
family relationship, and eatrnings are used in allocating rionresponses for
weeks woiked (Oric and Mililer, 1969; Spiers, Coder and Ono; l992}-spieﬁs'
and Knott, 1969)., Thus, allocated respdnses hafe both systematic and
random components.

. For non-allocated measures, we assume that the pairwise correlations
accurately représent the correlations that would Have been cobtained were
combleté data available:. While thi§ is an untestable assumption, the
alternatives are more problematig. Replacement with means restricts
variances and would result in uhderestimates of error variances. Random
allocation would rediice the ability to detect nonrandom response error
structure, while systematic allocation would hHave the opposite effect.
Omitting 41l cases that have missing data would reduce the sample size
by about 40 percent arnd probably’eliminate many of the cases with less
accurate responsés, Models of the achievement process are almost always
estimated from pairwise-present correlations, and it is the respénse error
structire in these aﬁaiyses that we are attempting to assess.

Nevertheless, to assess the impact ©f both allocation and honresponse;
we perfoirmed parallel analyses to those reported here, excluding &all &ases
with any missing data or allocated responses. In only a few instances did
any of these ardlyses suggest patterns @f response eyror that differ sub-

stantially from the results of the pairwise analysis. When "listwise®
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analysis does yield different results, it will be noted below.

8We noted above that there may have been a tendency for those with more
accurate reports of earnings to be selected for the OCGR subsample.  If so,
the error vafiance for CPS reports of earnings borrdwed from the ISR sub-
sample estimates may be too large. For a given coQariance among reporting
errors, a larger error variance will reduce the correlation among the errors.
If this is indeed the case, the fourth stage models may understate error
correlations involving the CPS éarnings report. On the other hand, when
the Aij are 1.0, as they are for the reports in question, the éovarianqe
among observable reports of two variables is equal to the covariance among
respective true scores plus the covariance among respective error terms,
under the measurement model. That is, the covarianée among observables
generated by the model is not affected by the error variances. Model 3B
suggests the covariance among e41 and eg, is moaestly large and negative,
while according to Model 4B the covariance among error terms is positive
but negligible, regardless of the values of the borrowed error variances.
Thus the ISR subsample-and OCGRvsubsample estimates do seem to be at odds
in their implications about the degree to which respondents understate

(or overstate) the consistency between their educational attainments and

earnings.

9 - . .
- The positive correlation between errors in ISR reports of weeks

worked and earnings did not disappear in the listwise estimates (pe e
. 72'°82

.14). Since ISR reports are not used in estimating the earnings function

in the full CPS-0CG sample, this error correlation does not affect our
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assessment of biases due to response errors.

10Since the CPSvreport of education is more likely than the 0CG
report to be a proxy report (provided by the spouse of the designated male),
there could be a tendency for 12 years completed to be reported in the
CPS when the designated male actually completed slightly more or less than
twelve years. Since the mean report is about 12 years, such a tendency
would result in a negative correlation between errors and true scores.
The ISR subsample shows CPS and OCGQ reports to be about equally reliable,
while the OCGR subsample shows the latter to be substantially less reliable.
' For reasons noted above, the error variation in the OCGQ report is probably
overestimated from the OCGQ subsample and underestimated from the ISR sub-

sample.

lAlternativel&, we could have estimatéd the earnings function directly
from the subsamples, or pooled moments from the full sample and'both‘sub-
samples in order to simultapeously estimaté the measurement model and éarnings
function. The former procedure is_certaiqu less efficient than the one
employed here, and we do not know #he relative‘merits and pitfalls of the

latter procedure.

12

Under our specification, if b. is the coefficient of EX and b2 is

1

the coefficient of EX2, the partial derivative of earnings with respect to

experience is bl

+ (b2/5)(EX - 20).

13WHi1é the ﬁércéﬁtagé'biasés in unmediated semi-reduced form and

structural coefficiernits are often quite large and are quite sensitive to
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whether or not the error correlation exists, the effects theﬁselyes are
often quite small. Consequently, one should not overemphasize the sub-
stantive importance of these differences. For example, the uncorrected
structural coefficient for a year of schooling is about 2.5 percent, our
initial corrected estimate is about 2 percent, and our alternative corrected
estimate is about 3 percent. The variation in assessments of relative

‘biases is quite large, but only one-half of one percent return per additional

year of schooling is at issue.

1 ’ A
4Designating true LNEARN = ts, then from the measurement model Xg, =

. s ° 2 2 2
+ = - = - .
t8 e81' and from the earnings functlon t8 t8 + u So Gt cx Oe
8 81 81
o2 + Ué, and o: = 0; -0 - 0: . Variances Ox and 02 are unaffected
tg 81  ts 81 81 tg
by the value of pe e ! while G: increases with p e * Therefore
81’82 81 €81’82
03 gets smaller as p increases.

©g1'€82
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