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How Not to Measure Intergenerational 
Occupational persistence1 

Robert M. Hauser and John Allen Logan 
University of Wisconsin-Madison 

This article is an invited critique of Rytina's proposal that canoni- 
cally weighted scales for detailed occupations be used to assess in- 
tergenerational occupational persistence. These canonical scales 
yield higher intergenerational correlations than the Duncan SEI 
primarily because they capitalize on chance fluctuations in the data 
used to construct them. Thus, there is no reliable basis for revising 
previous findings about the relative importance of ascription and 
achievement in the stratification process. Canonical scaling (and 
related log-linear and log-multiplicative models) are no more than a 
useful adjunct to models that locate the sources of intergenerational 
occupational persistence in the measurable characteristics of occu- 
pations and persons. 

In "Scaling the Intergenerational Continuity of Occupation," Steve Ry- 
tina (1992, in this vol.) attempts to improve the measurement of occupa- 
tional social standing and to revise prior findings about the persistence 
of occupational standing across generations by specifying the scale of 
occupational standing with a canonical weighting of detailed occupa- 
tional categories. As he notes, Klatzky and Hodge (1971) carried out a 
canonical analysis of Blau and Duncan's (1967) 17 x 17 classification of 
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occupational mobility among U.S. men in 1962;' they noted the similarity 
between socioeconomic characteristics of occupations and their estimates 
of canonical scores for the 17 occupational categories. Rytina confirms 
this key finding of Klatzky and Hodge by analyzing mobility among 308 
detailed occupational categories in the cumulative General Social Survey 
(GSS), 1972-86. He also proposes a new scale of occupational status, the 
symmetric scaling of intergenerational continuity (SSIC), which is based 
on constrained canonical weights for detailed occupations. 

Rytina's analysis yields three striking empirical findings. First, the 
observed correlation between offspring's and father's status increases 
from .256 using the NORC (Siege1 1971) prestige scores and .338 using 
the SEI (Duncan 1961) scale to .450 with the author's preferred SSIC 
scale, in which the canonical weights (scale values of occupations) are 
constrained to be equal in the generations of parents and offspring. Ry- 
tina says that the SSIC corrects the SEI and, we assume, prestige scores, 
by improving the correspondence of occupational ranks with "the details 
of ascent and descent." Thus, he finds that "continuity of occupation" 
is understated when traditional scales are used. 

Second, aside from the larger estimate of the intergenerational correla- 
tion, Rytina finds that educational attainment is much less important 
in mediating the persistence of occupational social standing from one 
generation to the next. This reduction occurs through an increasing de- 
pendence of schooling on father's occupational standing and a roughly 
compensating decrease in the influence of schooling on offspring's occu- 
pational standing, along with the larger overall correlation between fa- 
ther's and offspring's occupational standing. That is, the indirect effect 
of father's occupational standing is roughly constant, but the direct effect 
increases. This, he says, contradicts widely accepted findings by showing 
that ascription is more important than achievement in explaining inter- 
generational occupational persistence. 

Third, contrary to Hout's (1988) analyses of (nearly) the same data, 
Rytina finds that the dependence of offspring's occupational social stand- 
ing on parental occupational standing is maintained among college gradu- 
ates. Hout (1988, p. 1391) had argued that, for college graduates, "cur- 
rent occupational status is independent of origin status. This finding 
provides a new answer to the old question about education's overcoming 
disadvantaged origins. A college degree can do it." Rytina finds that 
origins have almost no effect on destinations for college graduates when 

Rytina does not mention two applications of canonical analysis to the estimation of 
trend in intergenerational occupational mobility (Hauser and Featherman 1977, pp. 
169-87; Featherman and Hause? 1978, pp. 63-138). 
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occupations are indexed by the SEI, but that there is a strong effect if 
occupations are indexed instead by the SSIC. The correlation between 
father's occupational standing and offspring's occupational standing 
among college graduates is only .0687 when the SEI is used, but it is 
.2844 when the SSIC is used. 

Finally, and somewhat independently of his empirical findings, Rytina 
argues for the theoretical superiority of his canonical scale in assessments 
of the intergenerational "continuity of occupation." He argues that the 
SSIC is ideal for assessing whether ascription or achievement is more 
important. 

In our discussion, we use "occupational standing" as a generic term 
covering prestige scales, socioeconomic indexes, and Rytina's canonical 
scores for occupations. We agree with Jencks's (1990) emphasis on the 
substantive difference between occupational prestige and occupational 
socioeconomic status and, thus, on the different interpretations of their 
intergenerational correlations. Occupational prestige scores measure 
prestige, and their validity does not stand or fall on the size of intergener- 
ational prestige correlations. However, in this discussion, we ignore dif- 
ferences between prestige scales and socioeconomic indexes or canonical 
scores and focus on those between socioeconomic indexes and canonical 
scores. Also, we have restricted our discussion to intergenerational corre- 
lations of occupational characteristics and ignored correlations of other 
variables. We think it entirely possible that intergenerational correlations 
of other social and economic characteristics or combinations of such char- 
acteristics, including occupations at different stages of the life course, 
may be higher or lower than the correlations of characteristics of occupa- 
tions considered by Rytina. Finally, other measures of the influence of 
family origins on social and economic success, like the similarity of sib- 
lings, may suggest greater or lesser levels of intergenerational persistence. 
In short, we do not want our discussion of intergenerational occupational 
correlations to be read as more general remarks about the process of 
social stratification. 

WHAT'S WRONG WITH THE SSIC? 

Our critique distinguishes Rytina's findings from his conclusions. In our 
opinion, the findings are correct and the conclusions are all wrong. Rytina 
obtains large intergenerational correlations in the 1972-86 GSS because 
the canonical scores depend on a very large number of parameters. Ana- 
lytically, this alone accounts for almost all of the difference between 
Rytina's intergenerational correlations and those based on the SEI. We 
also used Rytina's scores to cross-validate Rytina's empirical findings in 
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one or more of three bodies of data, the 1987-90 GSS (Davis and Smith 
1990), the 1962 Occupational Changes in a Generation Survey (OCG), 
and the 1973 OCG (Featherman and Hauser 1983). The cross-validations 
do not support Rytina's findings: (1) intergenerational correlations of oc- 
cupational standing are about the same or smaller when Rytina's scales 
are used as when the Duncan SEI is used; (2) the direct intergenerational 
effect of father's occupational standing-the effect that is not mediated 
by educational attainment-is smaller than the share estimated by Rytina 
in the 1972-86 GSS; (3) within levels of educational attainment, intergen- 
erational correlations of occupational standing are about the same when 
the SSIC is used as when the Duncan SEI is used, that is, they are 
negligible. Since we cannot confirm Rytina's findings in other samples, 
we cannot agree with his conclusion that the empirical evidence supports 
a preference for the SSIC over the Duncan SEI. 

There are obvious practical limits to the value of the SSIC in research. 
One of the advantages of other widely used scales is that the relevance 
and validity of the criteria on which they are based, for example, popular 
ratings of social standing or occupational education and income, are 
widely acknowledged. We doubt that there will be similar demand for 
an occupational scale that maximizes the intergenerational correlation 
between occupations. This is important because there is scientific value 
in using the same occupational scale in different fields and disciplines, 
for example, in studies of political behavior, educational performance, 
and mortality, as well as in studies of social mobility. 

Also, despite Rytina's efforts to enlarge the number of occupation lines 
in his analysis, the SSIC ignores about one-quarter of the census occupa- 
tion titles and about one-tenth of the work force. We do not believe that 
it would be acceptable to the research community to censor a substantial 
number of occupations or workers in this way. For example, Duncan's 
(1961, pp. 110-13) SEI was developed and accepted in large part be- 
cause, for the first time, it provided an index of the status of all U.S. 
occupations; it took another decade to develop a prestige scale for all 
occupations (Siege1 1971). I t  would be possible to cover all occupations 
with an index constructed in the same fashion as the SSIC by adopting 
an intermediate-level aggregation of occupation lines rather than using 
all detailed lines. However, this could only be carried out with a corre- 
sponding loss of occupational detail. 

We have also assessed the conceptual basis for Rytina's claim that the 
SSIC (or a similar scale) provides a superior framework for the measure- 
ment of intergenerational occupational persistence, and we find none. 
While we think there is a place in mobility research for canonical correla- 
tion, association models, and related criterion scoring methods, we do 
not believe there is any reason to replace scales based on measured occu- 
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pational characteristics with the SSIC (or a similar ~ c a l e ) . ~  Even if the 
empirical evidence showed that correlations based on the SSIC (or a 
similar scale) were consistently larger than those based on conventional 
scales, we would not accept the SSIC as a new basis for mobility studies. 
On the contrary, we think that there should be more basic research on 
measurable dimensions of occupations that persist across generations. 

CORRECTING THE CANONICAL CORRELATIONS 

Rytina acknowledges that his analysis is based on a single sample and 
that replication in other samples is desirable. He also acknowledges the 
possibility that the scale values he obtained may be affected by overfitting 
chance fluctuations in the sample data. Unfortunately, rather than car- 
rying out a true cross-validation, he relies upon various tests internal to 
the 1972-86 GSS sample, for example, a comparison of the intergenera- 
tional SSIC correlation between populous and sparse occupational lines. 

The key problem is that Rytina ignores the sampling variability of his 
intergenerational  correlation^.^ When the SSIC is estimated, the intergen- 
erational correlations increase (relative to conventional scales or indexes) 
for two reasons: first, the SSIC may reflect dimensions of occupations 
that persist, but are not correlated with the conventional measures, and, 
second, the SSIC capitalizes on chance associations between occupations 
in the original sample.' In effect, when he estimates the canonical correla- 
tion between father's occupation and offspring's occupation, Rytina is 
computing a multiple correlation based on 614 independent variables. 
When he constrains the scales to be the same for offspring as for fathers, 
he is still estimating an equation with 307 independent variables. Even 
in a sample of nearly 8,000 cases, the effect of this profligate use of 

However, association models, which have been extended to multidimensional classi- 
fications, provide a superior methodological basis for empirically based rankings of 
occupational categories, comparisons of those rankings across populations, and com- 
parisons of the openness of mobility regimes. Goodman (1984) provides the key exposi- 
tion of these models and methods, including a comparative analysis of association 
models and canonical correlation models. 

In the one place (1992, table 6) where Rytina reports standard errors of correlations 
based on the SSIC, they are apparently based on the naive and erroneous assumption 
that the SSIC scores were not estimated in the same data used to estimate the correla- 
tions. 

There is, or was, a similar problem in the initial construction of the Duncan SEI, 
which is a weighted average of aggregate measures of the educational attainment and 
income of men in the 1950 census. This gave rise to criticisms that the correlations 
between the SEI and education or income were built in, which is true, and that they 
were artifacts, which is not true (Blau and Duncan 1967, pp. 117-28). In any event, 
all of the analyses reported herein are far removed from the data that were used to 
construct the SEI. 
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degrees of freedom cannot be ignored; the canonical correlation is much 
larger in the sample than we would expect it to be in the population. 

Rytina estimates a canonical correlation of 0.489 between father's oc- 
cupation and offspring's occupation in 7,965 cases from the 1972-86 
GSS. Using one of Lawley's (1959) formulas, we estimate a corrected 
correlation of 0.411 when the sample canonical correlation is 0.489 in a 
simple random sample of 7,965. But the GSS sample is actually much 
less efficient than a simple random sample; it is approximately two-thirds 
as efficient (Davis and Smith 1991). Thus, the problem of statistical unre- 
liability is greater than would be suggested by the size of the GSS sam- 
ple.6 If we apply Lawley's formula again, assuming a simple random 
sample two-thirds the size of the GSS, we estimate the corrected correla- 
tion, 0.337. This is virtually the same as the observed intergenerational 
SEI correlation, 0.338.' 

Thus, the "dramatic" difference between intergenerational SEI corre- 
lations and intergenerational canonical correlations is just about what we 
should expect if the true intergenerational correlation were that observed 
for the SEI, given only the size and design of the GSS sample and the 
number of parameters to be estimated. Rytina's findings of greater ascrip- 
tion are essentially an artifact of his failure to take account of the sample- 
population distinction. 

INTERGENERATIONAL CORRELATIONS O F  OCCUPATIONAL 
STANDING 

In our cross-validations, we compare the behavior from sample to sample 
of intergenerational correlations based on Rytina's canonical scales with 
that of correlations based on the NORC prestige scale and the Duncan 
SEI. The first column of table 1 reproduces the correlations from which 
Rytina concludes that the NORC prestige scale and the SEI are less 
highly correlated across generations than the rough and ready (hereafter 
referred to as R&R), the SSIC, or the canonical scales in which father's 

This problem also may have a significant effect on Rytina's identification of nonline- 
arities in correlations based on the SEI. He identifies 47 occupation lines for which 
nonlinearities are nominally significant with P < .05, but if the GSS is two-thirds as 
efficient as a simple random sample of the same size, the true probability level exceeds 
,113. We think this is a loose criterion for the identification of outliers. 
' We are grateful to Steve Rytina for correcting an error in our application of a related 
formula in Lawley (1959). Incidentally, it is unnecessary to correct SEI correlations 
for loss of degrees of freedom, as we have corrected Rytina's canonical correlations, 
because the SEI uses only one degree of freedom. 
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................................... Prestige 
S E I  ........................................ 
R&R .............................. .. ..... 
SSIC ...................................... 

................................ Canonical 
Ratios of correlations: 

............................. R&R/SEI  
SSICISEI ............................. 

....................... CanonicalISEI 

20 Outliers Deleted 20 Outliers Deleted 
308 Occ, 306 Occ, 306 Occ, 306 Occ, 306 Occ, 
1972-86 1972-86 1987-90 1972-86 1987-90 Current First Current First 

,256 ,256 .261 .217 ,227 ,263 ,294 ,218 .266 
,338 .348 ,301 ,319 ,274 ,375 ,423 ,343 .365 
,427 .430 ,267 ,390 ,249 . . .  . . .  . . .  . . .  
,450 ,453 .267 ,412 ,261 .376 ,474 ,349 .369 
,489 .493 ,220 .454 .208 ,320 .386 .294 ,298 

NOTE.-All findings except those in the first column or those including NORC prestige scores exclude military occupations; in the 1972-86 GSS, there are 7,777 cases 
after fathers or offspring with military occupations have been excluded. Occ = occupations. 
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and offspring's occupations are permitted to have distinct scores.' In the 
second column of table 1, we show similar correlations, based upon a 
slightly different use of the 1972-86 GSS sample. First, we have deleted 
the two military lines. There is no reason to believe that the SEI scores 
for those lines accurately represent current members of the armed forces; 
the data used by Duncan (1961, pp. 263-75) pertained to former members 
of the armed forces who were unemployed at the time of the 1950 census. 
Also, there are no directly measured NORC prestige scores for members 
of the armed forces, and it is conventional to limit analyses of social 
mobility to the civilian noninstitutional population. Second, we have 
corrected the NORC prestige score for carpenter's helpers (750) from 
"0," as listed incorrectly in the source used by Rytina, to the correct 
value of "23." These changes barely affect the correlations. 

In the last three rows of table 1, we report the ratios of correlations 
based on Rytina's three scales to the correlations based on the SEI. 
We believe these ratios provide an appropriate basis for comparing the 
performance of the four scales. We see no reason to dwell on the lower 
intergenerational correlations of prestige scores (Jencks 1990). The com- 
parison with correlations based on the SEI takes account of the variation 
from sample to sample in the intergenerational correlation of occu- 
pational socioeconomic status. Both in the first and second columns of 
table 1, each of Rytina's scales has a substantially higher intergenera- 
tional correlation than the SEI, and the differential increases from the 
scale that is partly dependent on the SEI-the R&R score-to the un- 
constrained canonical scoring. Correlations based on Rytina's scales are 
25%-45% larger than those based on the SEI. 

In the third column of table 1, we report intergenerational correlations 
in an independent sample, the 1987-90 GSS. The population definition 
and codings of all variables are identical to those in the 1972-86 GSS; 
only the years and the random sampling outcomes differ. The findings are 
very different in this sample. While the prestige correlations are virtually 
identical, the other three correlations are smaller. The SEI correlation 
declines by 13.576, from .348 to .301, suggesting that there has been a 
decline in occupational status persistence in the United States. However, 
the R&R correlation declines by 37.996, from .430 to .267, and the SSIC 
correlation declines by 41.1%, from .453 to .267, so it is smaller than the 
SEI correlation and about as large as the NORC prestige correlation. 
The correlation of canonical scores declines even more, by 55.496, from 
.493 to .220. Rytina's three scales yield correlations that are, respectively, 

Rytina did not give us his R&R scale values, and we reconstructed them from the 
description in his text. We have reproduced the findings in his table 1 using our 
version of the R&R scale, and we are satisfied that it is the same scale he constructed. 
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8996, 8996, and 73% as large as those based on the SEI in the 1987-90 
GSS. 

Notably, the correlation based on the R&R scale shrinks almost as 
much as that based on the SSIC. This is significant because the R&R 
scale is the result of a single iteration of one method for estimating a 
symmetrically scaled canonical c~rrelat ion.~ It  is not overfitting in the 
later stages of estimation that accounts for sample-to-sample shrinkage 
of the intergenerational correlations, but a failure to replicate the most 
obvious nonlinearities in the intergenerational relationship of SEI scores. 
That is, Rytina claims "superior validity" for the SSIC because intergen- 
erational correlations increase when he smooths out nonlinearities in the 
relationship between father's and offspring's SEI; the claim fails because 
the nonlinearities are not replicable. When we use Rytina's scales in the 
1987-90 GSS, there is no longer any indication that they yield larger 
intergenerational correlations than the SEI.1° 

To be sure, one could obtain higher intergenerational correlations in 
the 1987-90 GSS sample by estimating another set of constrained and 
unconstrained canonical scores, but these correlations would be subject 
to exactly the same problem of overfitting as those in the 1972-86 sample. 
Furthermore, just as the SSIC correlations shrink in the 1987-90 GSS 
sample, we expect that correlations based on canonical scores in the 
1987-90 GSS will shrink in other samples. The problem is that we want 
a measure of occupational standing that can be used to assess differences 
in intergenerational correlations from one population to another, but the 
SSIC cannot help us to do this as long as one of the samples of interest 
is the one from which it was estimated. And outside that sample, the 
SSIC loses its seeming advantage." 

We agree with Rytina that statistical outliers-extreme values in the 
distribution of the SSIC-may be responsible for the unreliability of 
correlations based upon it. For this reason, we repeated our analysis 
of the 1972-86 and the 1987-90 GSS samples, after we eliminated 20 
occupation lines falling more than 2.5 standard deviations (SDs) from the 
mean of the SSIC. As shown in column 4 of table 1, these exclusions 
have little effect on the findings in the 1972-86 data. However, the 
1987-90 GSS data again show no change in the NORC prestige correla- 

See Rytina (in this vol.), n. 14. 
lo We have also cross-validated Rytina's scales separately for men and women in the 
1972-86 and in the 1987-90 GSS, and we have looked at the behavior of Rytina's 
scales in relation to that of more recent versions of the Duncan SEI (Stevens and 
Featherman 1981). All of these analyses yield essentially the same findings as those 
reported herein. 
l1 The proper way to deal with this problem would be to test for changes between 
populations in canonical scores and in correlations based upon them. 
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tion, a small decline in the SEI correlation, and very large declines in 
the correlations based on the SSIC, R&R, and canonical scores. Evi- 
dently, the problem of sample-to-sample shrinkage in correlations based 
on Rytina's scales cannot be attributed to this small set of extreme values 
on the SSIC. 

In the last four columns of table 1, we report cross-validations of 
intergenerational correlations of Rytina's SSIC and canonical scales in 
the 1973 Occupational Changes in a Generation Survey (Featherman 
and Hauser 1978). The data pertain to intergenerational correlations of 
father's occupation with son's current occupation and with son's first 
occupation among men 25-64 years old who were in the experienced 
civilian labor force in March 1973. Again, the analysis is restricted to the 
306 civilian occupation lines that were included in Rytina's analysis. 
Here, the findings are more favorable to the SSIC than in the 1987-90 
GSS sample. The intergenerational correlations of SEI and SSIC scores 
are almost the same, except the SSIC correlation is slightly larger (0.474 
vs. 0.423) in the case of father's occupation and son's first occupation; 
this differential disappears when the 20 outliers are removed. The inter- 
generational correlations of the canonical scales are consistently lower 
than those of either the SSIC or the SEI; we think this is clear evidence 
of shrinkage due to overfitting in the 1972-86 GSS data. As is well 
known, the intergenerational correlations of the NORC prestige scores 
are lower than those of the SEI and, consequently, also lower than those 
of Rytina's scales. Finally, deletion of the 20 outliers lowers all of the 
correlations slightly, but-excepting the negligible difference between 
SEI and SSIC correlations-the general pattern of findings remains the 
same. From this second cross-validation, we again find no reason to 
conclude that correlations based on the SSIC will be larger than those 
based on the SEI, outside of the sample in which the SSIC was estimated. 

EDUCATIONAL ATTAINMENT AS AN INTERVENING VARIABLE 

Rytina argues that his scales yield larger estimates of the direct effect of 
father's occupational standing on offspring's occupational standing using 
a simple three-variable causal model: father's occupational standing af- 
fects educational attainment, and both of those variables affect off- 
spring's occupational standing. As shown in the first two columns of 
table 2 ,  Rytina's scales lead to estimates of the direct intergenerational 
effect that are 1.9-2.7 times larger than estimates based on the SEI. 
Table 3 contains evidence that his scales also lead to much larger esti- 
mates of the share of the intergenerational effect that is direct: 53.4% for 
R&R, 58.8% for SSIC, and 67.3% for the canonical scores, compared to 
only 36.3% for the SEI. 



TABLE 2 

20 Outliers Deleted 20 Outliers Deleted 
308 Occ, 306 Occ, 306 Gcc, 306 Occ, 306 Occ, 
1972-86 1972-86 1987-90 1972-86 1987-90 Current First Current First 

Prestige ................................... 
SEI ........................................ 
R&R ........................... .. ..... 
SSIC ...................................... 

........ .................... Canonical .. 
Ratios of effects: 

R&R/SEI ............................. 
............................. SSICISEI 

....................... CanonicalISEI 
N ........................................... 

NOTE.-A~~ findings except those in the first column or those including NORC prestige scores exclude military occupations; in the 1972-86 GSS, there are 7,777 cases 
after fathers or offspring with military occupations have been excluded. 



T A B L E  3 

PERCENTAGE OF THE CORRELATION BETWEEN FATHER'S AND OFFSPRING'S OCCUPATIONAL STANDING THAT IS NOT MEDIATED BY 
EDUCATIONAL ATTAINMENT 

- - - 

OCCUPATIONAL CHANGES IN A GENERATION, 
GENERAL SOCIAL SURVEY 1973 

20 Outliers Deleted 20 Outliers Deleted 
308 Occ, 306 Occ, 306 Occ, 306 Occ, 306 Occ, 
1972-86 1972-86 1987-90 1972-86 1987-90 Current First Current First 

Prestige .................................. 31.4 31.3 34.8 31.2 36.9 37.1 40.1 42.9 45.4 
SEI  ........................ ... ......... 36.3 35.6 36.5 35.4 37.9 39.7 42.8 40.7 40.8 
R&R .................................. .... 53.4 53.7 34.6 53.1 40.7 . . .  . . .  . . .  . . .  
SSIC ...................................... 58.8 59.3 36.4 57.4 44.0 46.2 55.9 48.3 50.7 
Canonical ................................ 67.3 67.7 36.3 67.0 44.6 45.7 50.4 48.9 49.8 
Ratios of percentages: 

R&R/SEI  ............................. 1.47 1.51 .95 1.50 1.07 . . .  . . .  . . .  . . .  
SSICISEI ............................. 1.62 1.67 1.00 1.62 1.16 1.16 1.31 1.19 1.24 
CanonicalISEI ....................... 1.85 1.90 1.00 1.89 1.18 1.15 1.18 1.20 1.22 

N ........................................... 7,965 7,777 2,602 7,355 2,455 23,016 21,202 20,559 17,694 
-- 

NOTE.-A~~ findings except those in the first column or those including NORC prestige scores exclude military occupations; in the 1972-86 GSS there are 7,777 cases 
after fathers or offspring with military occupations have been excluded. 
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In our opinion, Rytina invites the reader to assess the role of education 
as an intervening variable in the stratification process by reference only 
to the effects of father's occupational status in the 1972-86 GSS, and he 
emphasizes the revisionist implications of his findings in those data. But 
his findings are not a great deal different from those of Blau and Duncan 
(1967, pp. 169-70) that are based on the Duncan SEI. They estimated a 
correlation of .405 between father's SEI and son's current SEI and a 
correlation of .417 between father's SEI and the SEI of the son's first 
job. These two estimates-in an earlier sample, to be sure-are not 
much smaller than those estimated by Rytina using the R&R and SSIC 
in the 1972-86 GSS. Using the original Blau-Duncan data, and applying 
Rytina's three-variable model, 44.0% of the intergenerational effect on 
son's current SEI is direct and 53.8% of the intergenerational effect on 
the SEI of son's first occupation is direct. Both of these are substantially 
larger than Rytina's estimate of 36.3% for SEI of current occupation in 
the 1972-86 GSS data, and the latter, at  least, is comparable to Rytina's 
estimates based on the R&R and SSIC. 

Where, then, is the disagreement between Rytina's finding and the 
conventional view? The problem is that Rytina looks only at the effect 
of father's occupational standing on offspring's occupational standing 
and not, more broadly, at  the effect of social background on occupational 
standing. Even by the standards of a generation ago, Rytina's three- 
variable model cannot be regarded as a plausible or complete representa- 
tion of the stratification process. For example, the original Blau-Duncan 
model included father's education as well as father's occupational stand- 
ing among the exogenous variables. In the original Blau-Duncan model, 
55.2% of the effect of father's occupational SEI on son's current SEI is 
direct, and 64.6% of the effect of father's occupational SEI on the SEI 
of son's first occupation is direct.'' However, in that same model, none 
of the effect of father's education on the SEI of current or of first occupa- 
tion is direct; all of the effect of paternal education on son's occupational 
attainment is mediated by schooling. Subsequent models of status attain- 
ment typically include other social background variables, like number of 
siblings, farm origin, southern birth, race, and intact family. The general 
finding that educational attainment is a key intervening variable in the 
stratification process is not based merely upon relations between the occu- 
pational ranks of parents and offspring, but upon a more extensive set 
of findings about the effects of several social background characteristics. 
For example, in Featherman and Hauser's (1978, p. 274) regressions of 
the SEI of first job on social and economic background characteristics 
among birth cohorts reaching age 16 between 1925 and 1965, the direct 

These are percentages of reduced-form coefficients, not of correlations. 
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effect of father's occupational SEI averages 42% of its total effect, while 
the direct effect of number of siblings averages 34.5% of its total effect; 
the direct effect of father's education averages 3.5% of its total effect; 
and the direct effect of broken family averages 5.6% of its total effect.13 
That is, there is no substantial basis for the claim that education mediates 
more than about half of the effect of father's occupational standing on 
offspring's occupational standing, but there is a good deal of evidence of 
a stronger mediating role in the case of other background variables. 

Despite the weak rationale for Rytina's analysis of direct and indirect 
effects, we have cross-validated it in the 1987-90 GSS and in the 1973 
OCG surveys. The third column of table 2 gives our estimates of the 
direct intergenerational effects of father's occupational standing that are 
obtained when Rytina's three-variable model is estimated in the 1987-90 
GSS. Again, Rytina's major finding disappears in the 1987-90 data. The 
direct effects of the R&R, SSIC, and canonical scales are somewhat 
smaller than those of the SEI and similar to that of the prestige scale. 
The direct effect of the SEI is almost 90% as large in 1987-90 as in 
1972-86, but the direct effect of the SSIC is only 36% as large in 1987-90 
as in 1972-86. As shown in table 3, in the 1987-90 GSS, the direct 
effects of father's occupational standing account for about one-third of its 
correlation with offspring's standing, regardless of the scale that is used. 
The fourth and fifth columns of tables 2 and 3 repeat the comparison 
between the 1972-86 and 1987-90 GSS surveys, but with 20 outlying 
occupations removed; again, Rytina's findings almost disappear in the 
1987-90 GSS. In the last four columns of tables 2 and 3, we report 
cross-validations in analyses of mobility to current occupations and to 
first occupations in the 1973 OCG survey. Here, the SSIC, but not the 
canonical scale, yields larger direct effects than the SEI. We do not know 
why the SSIC has larger direct effects in the OCG data; it may be the 
closer temporal proximity of the 1973 OCG to the period covered by the 
1972-86 GSS.14 Still, taking into account the findings in both the GSS 
and the 1973 OCG, we are not convinced that analyses based on the 
SSIC will yield evidence of greater direct ascription than those based on 
the SEI. 

ASCRIPTION WITHIN LEVELS OF SCHOOLING 

In addition to estimating the direct effect of father's occupational stand- 
ing in the general population, Rytina looks at the effect within six specific 
levels of completed schooling: 0-7 years, 8 years, 9-11 years, 12 years, 

l3 See n. 11 above. 
l4 See the discussion of table 5 below. 
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13-15 years, and 16 or more years. His analysis addresses and claims to 
disconfirm Hout's (1988) finding that the effect of father's occupational 
status on offspring's status is negligible among college graduates.'' Our 
slightly modified version of Rytina's analysis, shown in the first of each 
pair of columns in table 4, reproduces and extends his findings. In the 
1972-86 GSS, within each level of completed schooling, intergenerational 
correlations of occupational standing based on the SSIC and canonical 
scales greatly exceed those based on the SEI or prestige scales. The dis- 
parity in findings is indeed "dramatic" among college graduates, the 
locus of Hout's analysis. The intergenerational correlation of the SEI is 
only .072, while those of the SSIC and canonical scales are .288 and 
.359. 

The second of each pair of columns in table 4 reports corresponding 
correlations estimated in the 1987-90 GSS. In every case the decline in 
correlations based on Rytina's scales is as dramatic as the previously 
noted disparity in findings within the 1972-86 GSS. For example, among 
college graduates, the intergenerational correlation of the SSIC falls from 
.288 to .097, while that of the SEI falls from .072 to .050. We think that 
both correlations in the 1987-90 data are negligible by any reasonable 
standard. Overall, while there is variation in the correlations from one 
level of schooling to the next, we see no evidence that any of those 
correlations are more than modest in size or that those based on Rytina's 
canonical scales are larger than those based on the SEI or NORC prestige 
scales.16 As in the case of his first two findings, Rytina's third major 
empirical finding fails the test of cross-validation. There is no reason 
to conclude from Rytina's analysis that SEI correlations underestimate 
intergenerational status ascription. 

T H E  USE AND ABUSE O F  CANONICAL CORRELATIONS 

Apart from the empirical issue of cross-validation, there is an important 
question about the meaning of the SSIC and the intention of Rytina's 
proposal. Would use of the SSIC be justified if there were no evident 

l5 The SEs that Rytina reports in his table 6 for the SSIC are incorrect. He apparently 
has tried to use a standard formula for the standard error of a zero-order correlation, 
but this standard formula does not take into account the degrees of freedom lost in 
estimation of the SSIC. That is, Rytina underestimates the sampling variability of 
correlations based on the SSIC in the 1972-86 GSS data. Thus, Rytina's reports of 
t-statistics and probability values associated with the SSIC are also incorrect. Also, 
Rytina reports 1,847 as the sample count in two education subgroups, leading to an 
inconsistency between the counts in the table and the total number of observations in 
the sample. 
l 6  We have repeated these analyses after removing 20 extreme observations on the 
SSIC, and the findings are the same. 



TABLE 4 

.. Prestige . . . . . . . . . . .  111 006 . 186 . 007 . 119 . 160 . 113 . 123 . 062 . 091 . 042 .071 

SEI ................ 137 . 272 . 082 -.031 . 135 . 157 . 178 . 159 . 145 . 116 . 072 .050 

SSIC ............... 331 . 114 . 279 . 058 . 276 . 134 . 299 . 138 . 310 . 076 . 288 .097 

. Canonical . . . . . . . .  402 - . 017 343 . 036 . 302 . 123 . 377 . 119 . 356 . 065 . 359 .081 

N .................. 341 61 33 1 46 1, 059 251 2 ,  696 826 1, 567 688 1, 783 730 
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problems of cross-validation? Answering this question requires an under- 
standing of what the SSIC is supposed to measure and whether this is in 
fact the same thing that is supposed to be measured by the occupational 
scales used in models of status attainment. 

Rytina says he intends to improve the measurement of the "intergener- 
ational continuity of occupation." What is "occupation" (in the singular) 
and in what sense is it continuous across generations? An occupation is 
a socially recognized collection of similar jobs, where similarity is usually 
defined with respect to activities and duties performed, goods or services 
produced, forms of employment tenure, or-in broader classifica- 
tions-educational requirements and economic rewards. As such, occu- 
pation is not a quantitative variable, and we can only assign numeric 
values to occupations in relation to one or more occupational character- 
istics. 

In previous mobility studies continuity has been studied in two differ- 
ent respects. First, whether the child follows the same occupation as the 
father is treated as a question of continuity of occupations (plural). This 
is an essential definition of continuity in discrete models and corresponds 
to a concern with the proportion of cases that fall on the main diagonal 
of a mobility table. Unfortunately, the proportion of cases that is continu- 
ous in this sense depends on the level of detail of the occupational catego- 
rization and on the distribution of persons across occupations in each 
generation, as well as on specific mechanisms of occupational persistence 
or mobility. 

A second mode of studying continuity has been achieved by refining the 
question and concentrating on only one or a few measurable properties of 
all occupations. With measures of such properties as prestige, education, 
or income it is possible to ask how much the offspring's occupation is 
like or unlike the parent's, even when the two are not in the same cate- 
gory. The degree of likeness or difference between the generations, in 
such an approach, has a specific metric corresponding to the units of 
the measured property. This refinement of the problem of continuity of 
occupations to become the problem of the continuity of properties associ- 
ated with occupations is the essential shift in perspective in linear status 
attainment models, as compared with traditional models for mobility 
tables. " 

Of course, the earlier focus on the continuity between generations in 
occupational categories as such did not imply a disregard for the proper- 
ties of the occupations in the categories. Instead, it was implicit that 

" However, recent developments of log-linear and log-multiplicative models have 
made it possible to combine the two perspectives (Goodman 1979; Hout 1984a; Hout 
19846; Hout 1988). 
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occupational categories had stable and relatively homogeneous proper- 
ties, and this stability and homogeneity made it worth inquiring into 
continuity across generations. 

Rytina's SSIC, however, deliberately disregards the existential, mea- 
surable aspects of life experienced in occupations. The SSIC places occu- 
pations close to one another purely on the basis of relative rates of inter- 
generational movement. To Rytina, an occupation that characteristically 
has better prospects for the next generation, say, in terms of SEI, should 
be ranked higher than one that has the same SEI but poorer next- 
generation prospects. Though SSIC manifestly does not take the status 
of occupations into consideration a t  all, Rytina justifies its use in part on 
the grounds that it corrects the SEI by repositioning occupations in closer 
correspondence with "the details of ascent and descent." 

The idea that SEI values of occupations should be corrected by ad- 
justing them on the basis of average intergenerational moves from and 
to higher and lower occupations is misguided. Though the precise mean- 
ing of SEI may be unclear, an undoubted advantage of the measure, 
which it shares with prestige, is that it is determined independently of 
the intergenerational movements that it is intended to gauge and predict. 
Socioeconomic status and prestige are properties of occupations, not 
properties of the relative standings between occupations of one generation 
and those of its offspring or parents. If two occupations have the same 
SEI but the first shows higher average SEI for its offspring, it may seem 
reasonable to raise its ranking to reflect the good fortune of its children. 
But this good fortune is not enjoyed by the parents and should not be 
imputed to them. On the other hand, if two occupations share the same 
SEI but the first has higher average levels of SEI among its parents, it 
does not seem reasonable to raise the first occupation's ranking, since 
there is no obvious reason why downwardly mobile offspring should be 
judged better off than their stable or upwardly mobile peers. Yet Rytina's 
procedure does give downwardly mobile occupations a higher ranking, 
and, furthermore, it adjusts an occupation's ranking by the same amount 
whether it is downward mobility from the preceding generation or up- 
ward mobility to the next that is involved. 

We believe, in contrast, that an average decline or rise in SEI between 
generations is a social fact, which, if true, should be revealed by the 
measures used in mobility studies, rather than intentionally obscured by 
them. The study of social mobility should, to the greatest degree possible, 
be a study of the measurable properties of individuals, including the 
properties of their occupations, and the means by which individuals come 
to have those properties. We should study status, prestige, income, 
wealth, health, and well-being, but not a measure that places occupations 
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close to one another solely by relative rates of interchange. Our empirical 
and theoretical interest lies in the degree to which relative rates of inter- 
change do or do not correspond to stability in measurable properties of 
occupational roles. 

This said, it is still true that canonical correlation and similar proce- 
dures have their place. The canonical correlation provides a useful refer- 
ence point for judging the degree to which a single scale or set of scales 
based on measured properties of occupations can account for the 
observed pattern of intergenerational movement. This is the use that 
Klatzky and Hodge (1971) made of the method in their exemplary anal- 
ysis of Blau and Duncan's (1967) 17-category mobility table. Similarly, 
Hout's (1984~) status, autonomy, and training (SAT) model of the mobil- 
ity table might be compared with log-linear or log-multiplicative models 
that generate intrinsic scalings of occupational categories. I t  is quite a 
long step from such uses to substituting canonical scores for measured 
properties of occupations. 

A second, proper use of canonical scaling and related procedures is to 
determine the number of linear dimensions required to account for the 
association in a mobility table. For example, Klatzky and Hodge (1971) 
identified two distinct dimensions of occupational mobility in Blau and 
Duncan's (1967) 17-category mobility table, and similar tests for dimen- 
sionality can be constructed within the framework of log-linear and log- 
multiplicative models. 

One seeming advantage of scales based on log-linear and log- 
multiplicative models is that they are marginally invariant, while canoni- 
cal scales and correlations are not. However, it is possible to sidestep 
this problem. Hauser and Featherman (1977) and Featherman and 
Hauser (1978) estimated canonical correlations in a series of mobility 
tables that were standardized to fit a common set of relative mobility 
chances and thus demonstrated the effects of trends in occupational dis- 
tributions on intergenerational occupational correlations. These trends 
(toward lower intergenerational correlations) closely followed the trends 
in correlations in the observed tables. 

However, because of the problem of shrinkage, great caution should be 
exercised in any canonical analysis of mobility classifications, especially if 
the samples are small and the number of occupations is large. Even at 
the high levels of aggregation common in most studies of mobility tables, 
canonical scores exhibit shrinkage when they are applied to independent 
samples. Table 5 shows this effect in the two GSS samples and in Blau 
and Duncan's 1962 OCG data (1967, p. 496, table J2. l), using the stan- 
dard 17-category classification. The rows of table 5 identify scales for 
the categories according to their sources, while the columns identify the 
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TABLE 5 

FATHER-OFFSPRING CORRELATIONS OF 17-CATEGORY SEI, CANONICAL SCORES, AND 
AVERAGED CANONICAL SCORES IN THREE U.S. SAMPLES 

SAMPLE, CORRELATION, AND SHRINKAGE 

OCG 1962 GSS 1972-86 GSS 1987-90 

SEI ........................................................ ,403 .338 .305 
Scores based on 1962 OCG: 

EIGl ............................................. ,449 ,364 ,301 
Shrinkage .......................................... 1.000 ,967 .886 

....................................... Average EIG 1 ,445 ,368 ,297 
Shrinkage .......................................... 1.000 ,986 ,882 

Scores based on 1972 to 1986 GSS: 
EIG 1 ................................................... .42 7 ,383 ,296 

.. .......... Shrinkage ....................... .. ..... ,935 1.000 ,856 
....................................... Average EIGl ,437 ,374 .296 

. .  Shrinkage .................................... .... ,980 1.000 ,877 
Scores based on 1987 to  1990 GSS: 

EIGl ....................... .. .... .. .................. ,371 ,324 ,337 
Shrinkage ......................................... .833 .868 1.000 

Average EIG 1 ......................... .. ........... .368 ,330 ,326 
Shrinkage ........................................ ,854 .913 1.000 

- 

NOTE.-Rows labeled EIGl give the father-offspring sample correlations of EIG f and EIGo from 
the specified sources. Rows labeled "Average EIG1" replace EIGf and EIGo with their arithmetic 
averages. SEI is the average Duncan score within each of the 17 categories. Shrinkage is the ratio of 
the correlation of a canonical score to the correlation of the SEI in a given sample and year relative to 
the corresponding ratio in the sample and year in which the canonical scores were estimated. 

samples to which the scales are separately applied. The entries in the 
table are the correlations between fathers' and offsprings' occupations 
obtained with each combination of a scale and sample. 

Row 1 of table 5 gives the intergenerational correlation of SEI at the 
17-category level of aggregation. The temporal decline in this correlation 
again suggests a decrease in the intergenerational association of occupa- 
tional standing over time. Row 2,  EIG1, shows the correlations observed 
in the samples using canonical scores derived from the 1962 OCG data. 
The value .449 in column 1 of row 2 is the canonical correlation in 
the 1962 data, while the values .364 and .301 in columns 2 and 3 are 
intergenerational correlations in the GSS samples and are based on the 
canonical scores estimated in the 1962 data. Row 4, average EIG1, gives 
the same information using a simple arithmetic average of the fathers' 
and sons' canonical scores in the 1962 data. Because the SEI correlation 
declines over time, we have normed our comparisons of canonical corre- 
lations with SEI correlatibns on the ratios of canonical correlations to 
those of the SEI. Thus, in rows 3 and 5 ,  both labeled "shrinkage," we 
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show the ratio of the canonical correlation to the SEI correlation in each 
sample to the corresponding ratio in the (1962 OCG) sample in which 
the canonical scores were estimated. In each of the GSS samples, the 
intergenerational correlation of canonical scores shrinks relative to the 
correlation based on the SEI. Table 5 also reports similar analyses of 
canonical scores estimated in the 1972-86 GSS and'in the 1987-90 GSS. 
In each case, there is shrinkage in the correlation of canonical scores 
estimated in another sample, and the shrinkage is larger than we would 
expect from sampling variability alone.'' Even at the high level of aggre- 
gation employed by Klatzky and Hodge (1971), canonical weighting can- 
not be relied upon to yield scores permitting valid, direct comparisons 
of intergenerational occupational persistence across populations. Even a 
modest expansion of occupational detail will yield substantial differences 
between sample values of the canonical correlation and estimates ad- 
justed for degrees of freedom. For example, if the true correlation lies 
between 0.4 and 0.5, and we use a 100-category occupational classifica- 
tion, Lawley's correction leads us to expect sample estimates from 6% to 
10% higher than the true intergenerational correlation in a sample like 
the 1972-86 GSS. 

If canonical scores or similar scores are used as baseline associations 
in tabular models seeking to describe nonlinear patterns of mobility, the 
shrinkage of association when using a canonical score in a new sample 
may be inconsequential, since new scores will be extracted in each sam- 
ple, and exact score values in any single sample will be of secondary 
interest. However, Rytina's proposal that constrained canonical scores 
be taken as measures of social standing strongly suggests that they should 
be used in more than one sample. Only by using the scores in more than 
a single sample can questions of cross-sample or cross-time variability in 
the intergenerational returns to social standing be addressed. Reestimat- 
ing an SSIC in every new sample would confound changes in canonical 
scores, changes in occupational distributions, and sampling variability.I9 

However, in the present instance, no matter how the data are scaled, 
there does appear to be a decline in the intergenerational correlation 
across the three surveys. The decline appears in the SEI correlations, in 
the unconstrained canonical correlations (.449, .383, and .33 7), and in 
the correlations of average canonical scores (.445, .374, .326). Based upon 
the work of Featherman and Hauser (1978), we suspect that changing 

Lawley's (1959) formula implies that the sample canonical correlation should be 
about 98.4% of the sample correlation in the 1972-86 GSS when the analysis is based 
on 17 occupational categories. 
l9 Again, there are appropriate methods to address these problems in the case of 
log-linear and log-multiplicative models for ordered categories (Goodman 1984). 
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occupational distributions, as well as changes in the association between 
father's and offspring's occupation (Hout 1988) are sources of these 
trends. 

CONCLUSION 

In the context of linear models of the stratification process, Rytina's 
proposed use of canonical scores must be judged wanting, in comparison 
with the well-established use of measured properties of occupations, such 
as NORC prestige scores or the Duncan SEI. Although we have used 
the SEI as a standard in our evaluation of Rytina's proposals, we do not 
want to advocate its use too strongly.'O The most that can be said for 
it is that the SEI does appear to represent several of the sources of 
intergenerational occupational persistence and that future uses of it will 
be comparable to past uses. At the same time, we believe that the study 
of social stratification would be well served by the development of models 
that disaggregate occupational education from occupational income and 
that add other measurable occupational characteristics to models of inter- 
generational occupational stratification. 

In models of mobility tables, canonical and related scaling models can 
be justified as an economical means of extracting linear associations from 
the table to evaluate nonlinear, categorical effects, to assess the dimen- 
sionality of association, and-with better statistical methods than Rytina 
has used-to provide a baseline against which substantive models of 
occupational mobility may be assessed. The ultimate goal in the analysis 
of mobility tables should also be to model relationships in measurable 
properties of occupations and persons. Only such models can give sub- 
stance to our measurements of the intergenerational persistence of occu- 
pational roles. 
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