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Differential Fertility in United States
Census Data

RICHARD AND NANCY RUGGLES
YALE UNIVERSITY

Summary

THE rate of population growth in the United States has in the past been
strongly influenced by three high fertility groups. These groups are
farmers, the foreign born, and the urban native born of lower education.
The rapidly falling birth rate since 1900 has been due in large part to the
gradual attrition of these groups, and to a lesser extent to falling fertility
within the groups themselves. Farmers and foreign born are now a much
smaller proportion of the total population, and cannot be expected to
have as much influence on the growth of the population in the future as
they have had in the past. It is the fertility of the urban native born
group which holds the key to future population growth.

This study, made possible by a grant of the Milbank Memorial Fund,
analyzes a differential fertility sample of North Central United States
obtained in conjunction with the 1940 population census. The study is
restricted to urban native women of native parentage, married once to
native men of native parentage, aged 40—70. For this group, the number
of children ever born was examined in relation to (i) woman's education,
(2) husband's education, (3) husband's wages, (4) husband's occupation,

size of city, (6) woman's marriage age, and woman's age. The
analytic procedure adopted involved the examination of differences
between the average family size of different classifications of women,
testing the statistical significance of this difference both for individual
comparisons of cells and for groups of such comparisons.

It must be noted at the outset that this study is purely descriptive. It
does not test any hypotheses; it merely describes the differences in family
size observed in the data. Descriptive studies such as this, however, may
be useful to investigators who are attempting to formulate hypotheses
which they in turn will test against other bodies of data. Also, the data
examined were obtained almost twenty years ago. This fact does not, of
course, invalidate the observations, but it does mean that they may not
be pertinent to women who are now of childbearing ages. On the other
hand, it is entirely too cavalier, to disregard the evidence of these data on
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this ground. The fact that the data were collected in 1940 is in itself of
no particular significance; the childbearing years of the women covered
extend from i8go to 1940, and, by examining women of different ages,
time trends in family size for different groups can be analyzed.

Examining the relation of family size té woman's education, the familiar
inverse relationship was observed up to the four year high school level.
in comparing women of four year high school education with women of
one year college or more, however, the situation differed. •The families
of the high school women were larger in circumstances where the husband
either had less education or was in a low wage or occupation group.
Where the husbands had more education, or were in a high wage or
occupation group, however, the college women had larger families.

Husband's education, like woman's education, was also inversely
related to family size up to the four year high school level. When exam-
ined within woman's education or husband's occupation classes beyond
this point, a positive relationship emerges. When examined within
husband's wage classes, however, this positive relationship does not appear,
strongly suggesting that income is the factor which produces it.

The strong inverse relationship also appears for the lower occupation
classifications. When examined within some variables (such as woman's
education �tid husband's education), a positive relationship again appears
between the top two occupational groups. This positive relationship does
not appear when the relation with occupation is within
husband's wage groups, again strongly suggesting that the positive
relationship is due to income.

In view of the manner in which these positive relationships of family
size with the other variables at the higher socio-economic levels tend to
disappear when examined within husband's wage groups, special attention
was given to the analysis of husband's wages. There are some indications
in the general tabulations of a positive relationship between family size
and husband's wages at the higher wage levels when the examination is
made within woman's education or husband's education, but the relation-
ship is weak, and does not appear when wages are examined within
occupational groups. To examine the question in greater detail, a special
tabulation was made of the relation of family size to wages for women
with four year high school education or more married to husbands of
four year high school education or more, subdivided into three occupa-
tional groups. A separate special tabulation was also available for a
sample of college graduates collected by Time Inc. These special tabula-
tions did not bear out the contention that family size is positively related
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to income at higher socio-economic levels. However, the inverse relation-
ship between husband's wages and family size characteristic of the lower
groups also disappeared.

Thus, this examination seems to indicate that for lower socio-economic
levels there is in fact a highly inverse relationship between family size
and socio-economic status, no matter how this status is measured. How-
ever, for higher socio-economic levels this inverse relationship disappears,
and seems to be replaced by a fairly weak positive relationship, which
cannot be attributed specifically to any single factor. Woman's education,
husband's education, income, and occupation all make some slight
contribution, but the relationship for any one of them alone is so weak
that it does not rise above the noise of the random disturbing factors.

In conclusion, therefore, it would seem that as the income and education
of the general population increase, the differences in family size of
different groups will become smaller and the population will become very
much more homogeneous with respect to family size. It may then be that
changes in the composition of the society will become less important in
determining population change than changes in desired sizes of families.
While it is still true that wars, depressions, and other unusual circum-
stances will affect the timing of births, and therefore family size for
specific cohorts, there will nevertheless be greater stability in average
family size in future years than there has been in the past.

The basic reason for studying population growth is of course in order
to be able to throw some light upon the future development of our society.
As far back as Maithus, fairly elaborate theories were formulated regarding
the path which population growth might be expected to follow. At the
present time interest in the subject of population growth is sufficient so
that estimates of future developments are continually being made, by a
number of different methods. Some of these estimates are direct extra-
polations of general population growth trends, but othets do try to take
into account the interactions between population growth and various
other facets of our society. Before any accurate—or any useful—extra-
polations can be made, a clear understanding of these interactions is
essential.

THE EFFECT OF POPULATION GROWTH UPON THE ECONOMY

To consider first the effect of population growth upon the economic
development of the society, it is obvious that the pattern of popu!ation
growth is a prime determinant of the pattern of both economic needs and
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economic resources. For example, a rapidly growing population will
have a larger proportion of people in the younger age groups, and a
declining population a larger proportion in the older age groups. This
will affect not only the demand for housing and other consumer goods,
but also the need for such things as education and old age assistance, and
the nature of full employment policy. One of the prime requisites of city
planning is to foresee what the future population will be, so that the present
development of cities will meet future needs. An accurate estimate of
future population size and composition is therefore basic to planning the
type and magnitude of investment both by private enterprise and by
government. It is important to know how many people will share the
natural resources of the country, become consumers, and enter the labor
market.

EFFECT OF SOCIAL .CHANGE UPON POPULATION GROWTH

The relationship between population growth and other factors in the
society is of course not one-sided. Population growth is in turn strongly
influenced by social change. For instance, the influence of increasing
industrialization is well recognized. When the majority of the population
lived on farms the advantages of large families in farming strongly
influenced family size. As urbanization progressed, the declining advan-
tages of large families were reflected in a declining rate of population
growth. Similarly, there are other social changes which it is possible
to foresee. The standard of living will probably continue to increase,
and there will be foreseeable changes in the distribution of income, of
occupations, and of the level of education. Any realistic population
projection must take such factors as these into account. In order to do
so, it is necessary to make an evaluation of what their impact is likely
to be.

In evaluating this impact, it is useful to consider two types of effect.
First, the birth rate within relatively homogeneous groups may change.
The term "homogeneous" as used here means people with similar social
and economic characteristics. Second, the relative size of different
groups may change, and therefore the weights to be attached to their
birth rates may also change.

With respect to the first of these effects, it is of course reasonable to
expect that groups of families with similar socio-economic status will have
a similar distribution of numbers of children—or else there is no point
to the analysis. At the same time, however, it is impossible as a practical
matter so to specify the characteristics of the individual groups that their

158



DIFFERENTIAL FERTILITY IN U.S. CENSUS DATA

birth rates will not change over time. A great many factors which do
influence the birth rate cannot be taken into account. •A farmer, for
instance, is not the same today as he was in i 9oo—among other reasons,
because of the introduction of mechanization, which reduces the necessary
labor supply and thereby changes the large family from an earning asset
to an expense. It is therefore bound to reduce the pressure for large
families in this group. If increasing farm mechanization is expected to
reduce the need for labor still more in the future, the birth rate of farm
families may be expected to fall further, but if mechanization is not
expected to have much more effect, there should be no further influence
upon the birth rate from this source. In this way, making allowance
where possible for factors that are likely to have an influence but cannot
:be separated out, an estimate of the expected development of the birth
rate for each group can be derived.

The second effect derives from factors which change the. relative
importance of the various groups in the population by some means other
than changes in their birth rates. Such factors include industrialization,
with its accompanying migration from the farms to the cities; the
cessation of immigration, with the resulting smaller number of foreign
born; and rising standards of education. The influence of each of these
factors must be appraised, so that the composition of the population at
some future date can be estimated. Combining these two elements, an
estimate of aggregate population growth can be derived by applying the
birth rates expected for each sector to the expected future composition
of the population, and the total growth of the whole population. estimated
by adding together the growth in each sector.

Population estimates made by this method may differ markedly from
estimates derived from a simple extrapolation of the general rate of
population growth. Different groups in the population have widely
different birth rates, and as the relative importance of these groups
changes, so also will the average birth rate. The fact that the birth rate
of a society has steadily decreased does not mean that it will continue to
decrease even though the same general trends for individual groups
continue. Suppose, for example, that the importance of certain high
fertility groups, such as the foreign born or farmers, declines. The over-all
rate of growth will decline even if birth rates within each sector of the
economy do not change. As the trend Continues, however, the decline
in the average birth rate due to this cause will fade into insignificance as
these groups become a smaller and smaller proportion of the total
population.
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THE PURPOSE, ORIGIN, AND NATURE OF THE PRESENT STUDY
This study is not intended to lead to any general population theory or

to provide the tools necessary for forecasting population growth. Never-
theless, it is conceived within the framework discussed above. Its attention
is focused on one aspect of the problem, specifically, the analysis of
differential fertility in terms of education, income, and occupation, for a
particular population group.

The origin of the present investigation goes back to work originally
started just prior to World War II, and summarized in an unpublished
report in 1947. This earlier study used as basic data a sample of 50,000
cases collected from maternity hospitals in Boston and New York, and a
sample of 8,ooo college graduates collected by Time Inc., in 1940. It
focused on the relationship between income and family size.

In examining the samples obtained from the various hospitals, it was
found that groups similarly defined derived from different hospitals had
significantly different numbers of previous children per thousand women.
This suggested that there were probably differences in the type of patient
to whom the various hospitals catered. Although the study was confined
to native born women, it is probable that some hospitals had a larger
proportion of women whose parents'were not native born than other
hospitals. Furthermore, there were known to be religious differences
among the hospitals. In any event, whatever the cause for the differences
between hospitals, it was evi.dent that adding all the cases together would
yield conclusions dependent mainly on the size of the samples from the
various hospitals, rather than on any tru.e relations existing in the popula-
tion as a whole. For this reason, the data for each hospital were examined
separately.

Because the data were lacking in reliability and validity, they did not
support any definitive answer with respect to the relationship between
income and family size. There was no instance in which a reliable negative
relationship between income and family size was found for groups
homogeneous in other respects, and the few groups for which the data
were most reliable and valid generally yielded positive relationships. On
the other hand, a negative relationship may well have existed for the
groups in which the reliability of the sample was too low to permit
analysis. The best evidence, however, was in conflict with the traditional
view of the relation between income and family size. The evidence in
itself was far from conclusive, but it pointed to the desirability of further
study of this question.

The differential fertility sample obtained by the Census Bureau as a
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part of the Census of 1940 offered a possible source of additional data.
The experience with the hospital data pointed to the desirability of
obtaining as much homogeneity in the groups analyzed as possible. One
way to accomplish this was to omit from the analysis groups which in
themselves were of marginal interest or which were too complex or of
insufficient size to yield valid conclusions. In the context of the Census
data, the foreign born constituted such a group, which seemed better
eliminated. On the one hand, the variance among the foreign born
themselves, in terms of family size, was very considerable. Previous
studies had shown that immigrants born in northern Europe tended to
behave quite differently from those born in southern Europe. By i 940,

furthermore, the number of foreign born of childbearing ages was rapidly
decreasing, and given the existing immigration restrictions it promised to
be a factor of minor importance in the future. The farm population,
similarly, has been a declining element in the picture, and the analysis
could be considerably simplified by restricting it to urban families. Also,
in order to reduce the complexity of the study, the analysis was restricted
to one region of the country, since different regions might well differ in
fertility patterns. Finally, in order to be able to deal with number of
children ever born rather than with birth rates, the study was restricted
to completed families. In this way, problems relating to differences
among groups in such factors as marriage age and spacing of children
could be avoided, and final family size used as an indicator of fertility
over the childbearing age.

On this basis, an intensive analysis was undertaken, with the generous
support of the Milbank Memorial Fund, of differential fertility of native-
white women of native-white parents married to native-white men of
native-white parents, urban, aged 40—70, married once and husband
present, living in North Central United States. When these criteria were
applied to the Census sample, the available number of cases came to
40,000. A breakdown of the total population in North Central United

and the sample is shown on p. 162.
The punchcards are for a 5 per cent sample in some areas and a 24 per

cent sample in other areas; the punchcards for the 24 per cent sample
were duplicated by Census to bring them to a level comparable with that
for cards from other areas. Hence computed sampling variances will be
too small in many cases, depending as they do on some duplicated
punchcards.

Another source of bias is the exclusion of women with no report on
children ever born. There is evidence that in 1940 a disproportionately
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5 PER CENT
TOTAL SAMPLE

POPULATION PUNCHCARDS
(million) (thousand)

A. All women aged 15—70 15.0 750
Minus: Single women —4.3 —215

B. Equals: Women ever married 10.7 535
Minus: Husband not present —3.2 —i6o

C. Equals: Women husband present 7.4 375
Minus: Women aged 15—40 —3.3 —165

D. Equals: Women aged 40—70 4.2 210
Minus: Rural women —2.0 —100

E. Equals: Urban women 2.2 110
Minus: Women having either parent
foreign born or husband with either
parent foreign born —1.4 —70

F. Final selection o.8 4°

large number of the women with no report on children ever born were
childless. Evidently the enumerators sometimes left the item blank for
childless women instead of entering zero. Approximately i i per cent of
the ever-married women sampled were recorded as not reporting on
children.

At the time this study was undertaken, the only equipment available
was a punchcard sorter and a hand As a result, the analysis
proceeded slowly and painfully over a two-and-a-half-year period. The
present paper is a discussion and analysis of the data which emerged.

GENERAL METHODOLOGY

The methodology employed in this study was conditioned both by
these technological considerations and by the need to develop statistical
procedures which did not entail unduly restrictive assumptions. Regres-
sion analysis might have seemed the logical approach. However, both
the earlier study of hospital data and other available studies on this topic
strongly suggested that the problems of lack of linearity in the regressions
and co-variation among the major variables woUld seriously weaken the
suitability of linear regression analysis. More complex forms of multi-
variate analysis were beyond the computational resources available at
that time.
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For these reasons, a simple and straightforward procedure was adopted.
The sample data were classified into homogeneous groups according to
the following characteristics: (i) age of woman, (2) education of woman,

education of husband, husband's wages, husband's occupatioii,
(6) size of community, and ('j) woman's marriage age. Tabulations of
number of women and number of children ever born were then made
showing cross-classifications of pairs of these variables and woman's age,
such that differences over time in the relationships between these pairs
of variables could be examined. Thus the following 15 cross-classifications
of number of women and number of children ever born were developed,
all of them additionally cross-classified by age.

i. Woman's Education and Husband's Education
2. Woman's Education and Husband's Wages
3. Woman's Education and Husband's Occupation
4. Woman's Education and Size of Community
5. Woman's Education and Woman's Marriage Age
6. Husband's Education and Husband's Wages
7. Husband's Education and Husband's Occupation
8. Husband's Education and Size of Community
9. Husband's Education and Woman's Marriage Age

• zo. Husband's Wages and Husband's Occupation
ii. Husband's Wages and Size of Community
12. Husband's Wages and Woman's Marriage Age
13. Husband's Occupation and Size of Community
14. Husband's Occupation and Woman's Marriage Age
15. Size of Community and Woman's Marriage Age

These tabulations are presented in the Appendix.
The question could now be posed whether, within cross-classifications

of this sort, family size differed significantly from group to group. The
obvious approach to this question would have been through conventional
variance analysis. But here again, the earlier studies suggested that this
procedure would have serious limitations for the kinds of questions we
were trying to answer. Variance analysis could oniy show whether a
given cell differed significantly from the average of all other cells in a
given group. It could not, for instance, adequately handle such questions
as whether the relationships between variables were continuously in-
creasing throughout the range of variation. For this reason, a somewhat
different technique was resorted to. Differences in family size between
adjacent cells in the tables shown in the Appendix were examined for
significance and direction. Where a series of differences between adjacent
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cells were significant and of the same sign, it suggested that a significant
and consistent relationship existed between changes in the variables being
examined and family size.

The number of possible comparisons between adjacent cells in the
fifteen tables is very large. Since the tables in the Appendix are three-way
cross-classifications, comparisons between adjacent cells can be made in
three directions. This is shown in the diagram below; cell A can be
compared with cells B, C, or D by altering each of the three variables in
turn.

A. Woman aged B. Woman aged 40—44;
Education grade 6; Education grade 7—8;
Husband's education Husband's education
grade 6 grade 6

C. Woman aged 45—49; P. Woman aged 40—44;
Education grade 6; Education grade 6;
Husband's education Husband's education
grade 6 grade 7—8

in all, about 8,500 cOmparisons would be possible in the fifteen tables.
However, many of the cells are empty, and many others contain only a
very small number of cases. In order to economize on computational
effort, these cells where the sample was too small to be likely to yield
significant results were omitted from the analysis. An arbitrary cut-off
point of 100 cases was adopted; no comparisons were made for cells
containing a smaller number of cases. In a few instances, comparisons
were made between non-adjacent cells where the immediately adjacent
cell had less than ioo cases but the next cell was larger. However, these
non-adjacent comparisons do not enter into the final analysis. On this
basis, about 3,000 comparisons were made.

For each pair of cells that were compared, the significance of the
difference between the means of family size was computed. The results
of these computations were expressed in standard error units. Hereafter
this measure will be referred to as 13. The size of 13 is dependent upon
three factors: (i) the variance within the cells being compared; (2) the
number of cases in each of the cells being compared; and the magni-
tude of the difference between the means of the cells. Thus a high value
for 13 may come about either through a large difference between means
or through a much. smaller difference between the means accompanied
by smaller variances and larger sample sizes. It should be emphasized
that 13 does not measure the magnitude of the difference between means.
What it does measure is the significance of a null hypothesis as the
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explanation for the observed difference between the means. The table
below illustrates the probabilities that can be attached to various magni-
tudes of ID, that is, the likelihood of a given ID occurring through chance
if there is in fact no difference between the true means.1

PROBABILITIES ASSOCIATED WITH SPECIFIC MAGNITUDES OF
D OR S FOR DIFFERENCES BETWEEN MEANS OF A GIVEN SIGN

or Probability
0.10 0.4601
0.50 .3085
1.00 .1586
1.50 .o668
2.00 .o228
2.50 .oo62
3.00 .0013
3.50 .0002
4.00 .00003

The tables in the Appendix are extremely useful in examining questions
at a highly detailed level, but neither they nor the ID's directly computed
from them readily lend themselves to summarization or generalization.
The procedure finally adopted for summarizing the ID's is basically a
simple one. It is based upon the principle that if for any group of com-
parisons the null hypothesis is valid, the sample ID's with signs attached
should be normally distributed about value of zero. The means
of the ID's for groups of comparisons were therefore computed, and the
significance of their difference from zero in turn computed. This statistic,

equal for any particular group of ID's to where N equals the

number of comparisons, will be referred to hereafter as It provides a
measure to which the probability table shown above also relates, since it
measures differences of the means of ID from zero in standard error units.
Again it should be emphasized that the magnitude of S is not a measure
of the magnitude of the mean of the ID's, since consistent and reliable
small values of ID will yield large S's, just as consistent and reliable small
differences between cell means will yield large ID's. As the probability
table shows, differences in values of ID and S above the level of 3 or 4
mean very little in terms of probability.

Table i below shows the ID's and S's which result comparing
women of different educatiOnal levels within specific husband's educa-
tional levels. In addition to the ID's and S's, the absolute difference in

1 The biases resulting from (i) duplicated punchcards and (2) the erroneous classifica-
tion of childless women will of course impair the validity of O as a measure of significance.
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family size is also shown in the columns labeled m2 — m1. In this case
m2 refers to the women with higher education and m1 refers to the women
with lower education. It will be noted that many of the cells in this
table are vacant. This results from the fact that there were too few cases
of the given characteristics in the sample to yield reliable results. For
example, women of sixth grade education married to husbands having
more than three years of high school could not be compared with seventh
to eighth grade women with similar husbands, because there were not
enough cases. This, of course, has significance for the S's. The S's are
an aggregation of b's, and will reflect only those fl's which are available.
In many instances this will mean that the S's for a specific comparison
will represent only the younger age groups where the number of women
in the sample is larger. The same is also true in aggregating the S's to
combined relationships: only those 5's which are actually available can
be combined. In Table i, for instance, for the comparison between sixth
grade and seventh to eighth grade women, only two S's are available.
These refer to women whose husbands have sixth grade education, and
to women whose husbands have seventh to eighth grade education.

Tables similar to Table i could also be drawn up to show the relation-
ship of family size to woman's education within each of the other variables,
viz., husband's wages, husband's occupation, size of community, and
woman's marriage age. In all, thus, five tables of the form of Table i
would be required to describe the relationships found in the Appendix
Tables relating to woman's education. Another set of five tables would
be required to describe the comparisons of family size for husbands of
different education, another set of five for husbands of different wages,
and so on. In all, 30 tables of the form of Table t would be needed to
show all the fl's. In order to condense the presentation, the S's have
been extracted from these tables and arranged in the set of six tables in
the following text. The S's in Table i, for example, appear in section A
of Table 2. Each section of table 2 summarizes the comparison of family
size of women of different education within one of the other variables;
thus section A refers to comparisons of family size of women of different
education within husband's education; section B, to comparisons of
family size of women of different education within husband's wages, and
so on. Table 3 summarizes all of the comparisons of family size of
husbands of different education; Table 4, comparisons of family size of
husbands of different wages, etc.

Although the comparisons in these tables take the age of woman into
account insofar as they make comparisons only within one age group, the
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effect Of age itself is not shown. For this purpose it is necessary to compare
women of a given age with a specific set of characteristics with women of
another age having the same characteristics in other respects. Thus,
women of age 40—44 having sixth grade education married to men of
sixth grade educatibn can be compared with women of age 45—49 having
sixth grade education and married to men of sixth grade education.
These comparisons can be made between four adjacent age groups for
each of the i tables in the Appendix. They can be summarized in much
the same way that Table i was summarized in Table 2, by computing
S's for the combined relationship. This has been done in Table 8.

WOMAN'S EDUCATION

The familiar generalization that the higher the woman's education the
smaller the family size is borne out by Table 2. Here the S's for the
combined relation are generally high, and the direction of the difference
is usually negative, indicating an inverse relationship. This inverse
relationship between woman's education and size of family is well known,
but examination of the specific comparisons as shown in Table 2 provides
considerably more information. The magnitude of the S's and the signs
of the differences indicate precisely where the inverse relationship holds.

Up to four years of high school, the inverse relationship between
woman's education and family size is valid. However, in the comparison
of four year high school women with women with one year or more of
college, there are a nuthber of instances where direct positive relationships
between family size and education appear. To discuss this situation
further, it will be useful to examine the different sections of Table 2 in
greater detail.

Husband's education. Within husband's education, the inverse relation
between the level of the wife's education and family size holds for all
groups except four year high school and college women married to college
men. In this instance a positive relation appears, suggesting that the
more highly educated women have somewhat larger families. It should
be noted, however, that the more 'highly educated women do not have
very much larger families, and the S is not highly significant.

Husband's wages. Within husband's wages, the inverse relation between
the level of the wife's education and family size holds, except for four
year high school and college women married to men having wages of
$5,000 or more. Here a positive relation between education and family
size appears, indicating that at the highest income and education levels
the relation between family size and woman's education is direct.
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ANALrSIS OF POPULATION CHANGE

Husband's occupation. Within husband's occupation, the inverse rela-
tionship between education and family size holds only below four year
high school education. Comparing four year high school women with
college women, a positive relationship between woman's education and
family size was found for all groups except women married to professional
men. Here an inverse relationship of some significance persists.

Size of community. Within size of community, a quite strong inverse
relationship between woman's education and family size exists for woman's
education levels below four year high school. In the higher educational
levels, the situation is less clear, with both positive and negative relation-
ships appearing. These relationships could be accounted for by causality
running from number of children to size of community, rather than the
reverse: more highly educated people of higher incomes who have large
families may have more tendency to move away from large cities than
do either people of similar family size in lower socio-economic groups, or
people of similar socio-economic groups with small families.

Marriage age. Within marriage age, it appears that for early marriages
(before age 24) college women have more children than high school
women. If they marry after age 24, however, the high school women
have more children.

In summary, it would appear that the inverse relationship between
woman's education and family size holds generally up to four year high
school education. 'In comparing women with sixth grade education or
less with women of seventh to eighth grade education, the difference is
quite large. Smaller differences appear when comparisons are made
between women of seventh to eighth grade education and women with
one to three years of high school, and between one to three years of high
school and four years. In the comparison of four year high school women
with college women, the inverse relationship is not always present.

HUSBAND'S EDUCATION

In broad outline, the observations made about the effect of changes in
woman's education on family size hold also for changes in husband's
education. As Table 3 shows, the relationship between husband's educa-
tion and family size is generally quite significant, and the direction is
inverse. As in the case of woman's education, however, it is also evident
from Table 2 that the comparison of husbands of four year high school
and college education exhibits characteristics different from those found
at other levels of husband's education.

Within woman's education, the comparison of the family size of men
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DIFFERENTIAL FERTILITY IN U.S.. CENSUS DATA

with four year high school education with that of college men yields S's
which are positive and significant, for all but one level of the wife's
education (one to three years of high school). In the discussion of the
effect of differences in woman's education on family size above, it was
noted that when four year high school and college women married
husbands of lower education the high school women had larger families
than the college women, but that when they, married men of college
education, college women tended to have larger families than the high
school women. For husbands, it is found that even when the men are
married to women of four year high school education the college men tend
to have larger families than high school men.

Within husband's wages, no significant relationship emerges from the
comparison of four year high school men with college men, even though
in several instances the direction of the difference is negative. In contrast
with the data shown in Table 2 for woman's education, these data exhibit
somewhat stronger positive relationships and weaker negative relation-
ships.

Within husband's occupation and within size of community, the S's for
the comparison of four year high school men with college men are positive
but not highly significant. In the case of husband's occupation the
differences were found to be positive in all cases except for professional
men. This same result was found in the examination of woman's educa.
tion within husband's occupation. Within size of community college men
generally have larger families than four year high school men, but the
relationship is mixed and rather weak. 'As was suggested above in the
discussion of size of community and woman's education, there may be
intercorrelations between family size and subsequent choice of community
which affect the total relationship.

Within woman's marriage age a consistent positive relation appears in
the comparison of four year high school and college men. Although this
means that with a given wife's marriage age, college men have larger
families than four year high school men, it does not follow, of course, that
college men as a group have larger' families. To the extent that men of
four year high school education marry younger, and thus have younger
wives, this effect may offset or more than offset the other tendencies.

HUSBAND'S WAGES

The combined relation between husband's wages and family size is
generally inverse when measured within wife's education, husband's
education, husband's occupation, size of community, or woman's marriage
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ANALTSIS OF POPULATION CHANGE

age. The inverse relationship is most pronounced at lower income levels
and for the lower socio-economic groups. At higher income levels or in
higher socio-economic groups the inverse relationship may disappear,
and in some cases a positive relationship between income and family size
emerges. However, there is no distinct pattern, so that the most that can
be said on the basis of the information in Table 4 is that at the higher
income levels income does not appear to be an important element.

Because of the unevenness of the evidence with respect to the higher
ranges of income, a special tabulation was made to obtain greater homo-
geneity in the educational and occupational classifications. To this end,
a sub-sample of women of four year high school education or more with
husbands of four year high school education or more was selected from
the original sample. Within this sub-sample three occupational groups
—clerical, proprietor, professional—was examined separately. Two ages
of women were distinguished—forty to forty-four and forty-five to forty-
nine. Within these highly specified groups, the relation between income
and family size was examined. In addition, a special sample of college
graduates was obtained from Time Inc. The special tabulation of the
census sample contained about 3,400 cases and the Time sample about
i ,ooo cases. The result of these tabulations, with the corresponding r)'s
and 5's, is shown in Table 5. For these special tabulations as a group,
S comes out between o.8o and 0.98, depending on how the 15's are
aggregated. Although the sign of the difference between the means is
positive, the S is too small, to be considered very significant. Of the 25
differences between the means that could be computed, 13 differences
were positive and i 2 were negative. For the i i comparisons in which 15
was greater than i, six were positive and five were negative. Examination
of the S's ,for the individual rows or columns of 15's does not reveal any'
striking relationships. The Time sample does show more significant 15's
at the highest income levels. However, it must be recognized that this
sample is not as homogeneous as the census sample, and no such relation-
ship emerges there. Such things as education of wife, occupation, region,
and parentage of husband and wife are not specified in the Time sample,
and they may well be different for different 'income levels.

HUSBAND'S OCCUPATION

Although the combined relationship between the occupational level of
the husband and family size is generally inverse, this relationship does not
hold between all pairs of occupations (see Table 6). It is strongest
between craftsmen and clerical workers and highly significant between
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laborers. and workers. In the comparison of service workers with
operatives and of operatives with craftsmen, direct relatioyiships as well
as inverse relationships appear in specific instances. Evidence of even
stronger direct relationships appears for the comparisons of clerical
workers with proprietors and proprietors with professionals. In a number
of these instances, strong positive relationships can be found, and especially
in the proprietor-professional comparison, the inverse relationships that
do exist are not highly significant.

Thus the combined inverse, relationship for occupation groups is mainly
due to the comparisons of laborers with service workers and craftsmen
with clerical workers. In comparing proprietors with professionals, it is
generally found that professionals had the larger families.

SIZE OF COMMUNITY

As was suggested above, although the size of community in which one
lives may affect the size of one's family, it is obvious that the size of one's
family is also likely to influence, the size of the community in which one
lives. Because of the interdependence between these two factors, it is
difficult to attach much analytic meaning to the observed differentials in
Table 7. However, it may be useful to describe the relationships which
are found. In general the relationship between size of community and
family size is inverse and quite significant. There is one exception,
however. There does not appear to be a significant difference in family
size between conimunities of 2,500—5,OOO and communities of 5,000—
I 0,000. Other minor exceptions can be found that suggest that the effect
is not as universal as some of the summary combined relationships would
indicate.

MARRIAGE AGE

The expected inverse relationship between marriage age and family
size appears in Table 8. S is significant and negative for all groups. It
is obvious that the effect which the difference in marriage age has upon
family size is more important in the lower socio-economic groups than in
the higher. Similarly, differences in marriage age are somewhat more
important in absolute terms for women who marry young than for those
who marry later.

WOMAN'S AGE

As a final step in the analysis, it is possible to examine comparisons of
successive woman's age levels, within pairs' of other variables, to see
whether on average older women tended to have larger families than
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ANALTSIS OF POPULATION CHANGE

younger women. In general, Table 9 would lead to this conclusion.
However, the smaller family size of women aged 40—44 may be partly
due to the fact that these families are incomplete; some children are still
born to women aged 40—44. At the next two age levels, the inverse
relationship is not nearly so consistent. Thus, comparing women aged
45—49 with women aged 50-54, no significant difference in family size
is found for comparisons within (i) woman's education and husband's
education, (2) woman's edu°cation and husband's wages, woman's
education and husband's occupation, and (4) woman's education and
size of community. Comparing women aged 50—54 with women aged
55—59, there is -in addition no significant difference in family size for
comparisons within woman's education and marriage age, (6)
husband's education and husband's occupation, (7) husband's education
and size of community, and (8) husband's education and marriage age.
There are also other comparisons in the table which are of doubtful
significance because they involve a small number of cases. By and large,
however, the standardization of data for woman's education seems to
have the greatest effect on the comparisons between ages, which suggests
that it is changing educationaj levels which are responsible for much of
the difference in family size for women of different ages. As was suggested
earlier, the differences among women of different ages become smaller
when the lower educational levels are eliminated.

COMMENT
PASCAL K. WHELPTON, Director, Scripps Foundation for Research in

Population Problems, Miami University
The main task which the authors undertook was to ascertain whether

any one of seven chosen characteristics was independently related to the
completed fertility rate of cohorts of women (the number of births per
1,000 women living to the end of the childbearing period), and, if so,
the direction and strength of the relationship. I think that they developed
an ingenious and useful procedure. They computed the statistical

the difference in the mean fertility rate—F——of
successive groups classified by a given characteristic—C—-within various
classes for the other characteristics. The values of given charac-
teristic are then summarized by This procedure brings out the
relationship between F and C at various places along a C continuum.
For example, it shows a strong inverse relationship between fertility and
education when education is low but not when education is high within
various classes for each of the other five variables studied.
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DIFFERENTIAL FERTILITT IN U.S. CENSUS DATA

Because I consider myself a demographer rather than a statistician, I
shall not to evaluate from a statistical standpoint the measures which
the authors developed, but shall merely say that I think S is useful, but
not ideal. It tells us much about the significance of the fertility differ-
entials but not enough about their size. Perhaps we can't have everything.

I wish the authors would modify slightly their statement that "the
magnitude of S is not a measure of the magnitude of the mean of the

b's." The formula they use to compute S is S = It seems

obvious that the magnitude of S does vary with the magnitude of the
mean of the b's, although not proportionally because of the effect of
as a multiplier in the numerator.

It may be well to point out that the usefulness of S depends on the
size of the sampling ratio. If the data being analyzed were for the
universe instead of a sample, it seems to me that S would be of little
value.

The study was restricted to urban native-white women of native
parentage, aged "40—70" (probably 40—69 married once and
to native born white men of native parentage. I sympathize with the
reasons for the nativity and parentage restriction, namely, to rule out the
influence of first and second generation immigrants on fertility trends and

• differentials. I am bothered, however, by the effect which it may have
on the interpretation of the findings. As shown in the population break-
down the sample contained I 10,000 women meeting all the requirements
except nativity and parentage but only 40,000 after the nativity and
parentage restrictions were applied.

One of the results of this reduction undoubtedly is to increase sub-
stantially the proportion of women who are Protestants. This occurs
because Catholics were much. more numerous relatively among the
immigrants arriving between 1900 and 1940 than among the population
of 1900. Another effect is to raise the proportion of women who are
migrants from the southern hill areas, in which the proportion of the
white population that is native born of native parentage is unusually high.
It may well be that the nativity and parentage restrictions introduce
other changes. Prior to 1940 there had been much intermarriage of
• immigrants (also of their children) on the one hand, and, on the other
hand, intermarriage of the descendants of earlier generations of migrants
who constituted the remainder of the white population. Consequently,
the sample in question may be heavily weighted with somewhat isolated
"pocket" groups.
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The remainder of my comments relate in greater degree to the data
that the authors used than to the use they made of these data. The
information on children ever born that has been collected and published
by the Bureau of the Census is very valuable; I am delighted to see it
used in this and other studies. In interpreting the results, however, it
may be desirable to think about the extent to which biases may be intro-'
duced because no report on births was obtained from many women
(about i o to 12 per cent of those in the age groups considered here).
Investigations made by the Bureau of the Census indicate that the non-
reporting women had borne fewer children than the others. If there is a
relation between nonreporting and the characteristics being studied, this
may bias the size of the observed fertility differentials. A similar statement
may be made with respect to the tendency for the omission of some of the
children borne by the reporting Women. This and other biases probably
affect the fertility differentials between successive birth cohorts.

The effect of no report for certain other items—especially husband's
occupation and wages—may be more damaging. This may be illustrated
by the data for women aged "65—70" in Tables Ai through Ai 5. The
tables relating to husband's Occupation and/or wages include only 863 to
1,281 of the (approximately) 2,350 wOmen aged "65—70" in the sample;
the birth rate of these women is between 2,229 and 2,459. In contrast,
the tables not relating to these variables contain between 2,033 and 2,316
women; their birth rate is between 2,646 and 2,883. (The explanation
probably is that a relatively large proportion of the husbands for whom
occupation and/or wages are not reported are in the upper socio-economic
groups where fertility is relatively An unfortunate result of this bias
is that i o of the tables in question place the fertility of women aged
65—70 below that of women aged 60—64 while the other 5 tables place it
higher. How is it possible to analyze the relation between the fertility of
one group of cohorts and that of a preceding group when the data used
for certain characteristics show an upward trend in fertility over time and
those used for other characteristics show a downward trend?

Migration undoubtedly influences the differentials being studied here.
For example, the lower socio-economic groups probably contain a rela-
tively high proportion of from the southern Appalaehians, who
have a high fertility background. Part of the apparent relation between
fertility and the measures of economic status employed in this study may
reflect the cultural differences between these migrants and the couples
that had lived longer in the North Central region.

One Of the important differentials shown is that between educational
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groups. In considering the meaning of these differentials we need to
keep in mind the increase from earlier to later cohorts in the proportion
of women classified as high school graduates or as having some college
education. It is probable that the rise in the relative size of these groups
is associated with changes in the distribution of each group by socio-
economic and cultural background—higher education has become less
restricted to the upper groups Of the population.

It is most unfortunate that the influence of religion on fertility could
not have been considered. Religion undoubtedly affects some of the
differentials in question, for example, those relating to size of community.
Evidence from other studies shows that the fertility of Catholic wives
exceeds that of Protestant wives, which in turn is above that of Jewish
wives. It shows also that the proportion of Catholics varies directly with
size of community and that the inverse relation between fertility and size
of city is larger when religion is controlled than when it is uncontrolled.

Because of the need for data for religious groups I was very happy
when I heard that the Bureau of the Census had asked a question on
religious preference in the Current Population Survey of March 1957,
and more pleased when I saw some of the tables prepared from these
data. Later I was greatly shocked to hear that the Bureau had been
forbidden to publish the data which had been and tabulated
except those in the Statistical Abstract for 1958.

In closing I would like to call attention again to the difficulty in
generalizing from the results for native-white women of native parentage
when information is not available about religious differentials in fertility.
The authors say, "In conclusion, therefore, it would seem that as the
income and education of the general population increase, the differences
in family size of different groups will become smaller, and the population
will become very much more homogeneous with respect to family size."
In evaluating this conclusion I remember that the Indianapolis Study
(in 1941) and the nationwide study Growth of American Families (in
1955) show that the differences between the fertility of Catholic and
Protestant wives are greater among upper than lower educational groups.
It may be, therefore, that as larger proportions of our population go to
college the Protestant—Catholic differentials in fertility will increase.
This would partially balance, and might more than offset, the tendencies
found by the authors for other differentials to diminish in the
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