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8 New Results on the Decline
in Household Fertility in the
United States from 1750 to
1900
Jenny Bourne Wahl

8.1 Introduction

It is clear that a decline in fertility occurred in the United States
during the nineteenth century. But exactly when it began, how rapidly
and steadily it proceeded, the best method ofmeasuring it, its proximate
determinants, the subgroups of the population chiefly responsible for
it, and the socioeconomic forces that produced it are all open questions,
despite the fact that each has been subject to considerable scholarly
discussion.

Several authors have presented evidence suggesting regular and per­
sistent fertility decline since 1800, while Yasuba (1962) points to the
wide regional differences in fertility at that date as evidence of possible
prior reduction in fertility, at least in some regions. However, the data
on which these conclusions rest are imperfect. National birth and death
registration systems were not completed until the 1930s, although there
are some data (not necessarily representative of the entire population)
from city and state registration systems for the early and middle nine­
teenth century. Therefore, a large part of the analysis of the fertility
decline has had to rely on data from the decennial federal censuses,
which did not classify the population by single year of age until 1880. 1
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Child/woman ratios have been the most common measure of fertility
calculated from the census data.2 Clearly, the ratio is an ambiguous
index of fertility since it is influenced by mortality experience and
population structure. Thus, two populations with very different un­
derlying fertility schedules might record the same child/woman ratio,
given appropriate counterbalancing differentials in mortality and pop­
ulation structure.

In view of these considerations, it is not surprising that the timing
and pace of the decline in American fertility remain uncertain. To settle
these questions, scholars require household information for the nine­
teenth and earlier centuries, including comprehensive natality and mor­
tality data for each sample household. The centerpiece of this paper is
just such a data set. It is described and appraised in a subsequent
section and then used to establish the timing and pace of decline in
American fertility before 1900.

The new micro data set is also required to work out the effects of
the proximat~ determinants of fertility and changes thereto. The num­
ber of children born to a couple depends on the number of their fertile
years that they spend together, the frequency of their intercourse, how
often (if at all) and how effectively they use contraception, and their
fecundity. The censuses contain no direct information on any of these
questions. The new micro data set introduced in this paper has direct
information on the first question and considerable information bearing
directly on the last three. It also includes data on the incidence of
marriage.

The socioeconomic factor that has figured most prominently in the
discussion of United States fertility levels in the nineteenth and earlier
centuries is the availability of farmland. Benjamin Franklin and T. R.
Malthus, among others, proposed that fertility is affected by land avail­
ability, and in recent decades this has been brought up again by Yasuba
and Easterlin. Easterlin's "bequest" model was applied exclusively to
farm families, and it focused on planning across two generations. How­
ever, his model is readily adapted to nonfarm circumstances and can
take account of other possible factors influencing fertility, such as the
economic costs and benefits of children. In this respect, the adapted
model can move in the general direction of the work of T. W. Schultz,
T. P. Schultz, and Gary Becker, among others, who have sought a
general cost-benefit framework for the analysis offertility. Their models
have included such variables as parents' wealth, parents' opportunity
costs, life expectation of children, the consumption value of children,
production in the family, and so forth. To apply such models to historical
questions requires household demographic and economic data. The
micro data set that forms the foundation of this paper has been matched
to the census so that eventually comprehensive analyses of the soci-
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oeconomic determinants of fertility change will be possible. These pos­
sibilities are discussed in a subsequent section.

This paper makes use of a new household data set to establish both
the timing and speed of the American fertility decline before 1900 and
the proximate determinants of this development. The paper also out­
lines a plan for investigating the effects of socioeconomic factors on
fertility.

The data set (discussed in some detail in the following section and
in the appendix) consists of demographic information on households,
with links established from one generation to the next, and, in some
cases, with links to economic data. The data run from the mid­
seventeenth century through the nineteenth century and include only
white individuals. Three samples are discussed in this paper: samples
A and B, the first with a broader geographical coverage than the second,
and sample C, a subsample of B that contains economic data. The
samples are not representative of the entire population, but they do
cover a variety of circumstances and experiences and thus can be used
to obtain insights into the broad developments with which this paper
is concerned.

The next section describes and appraises the data set. It is followed
by sections devoted chiefly to evaluating fertility differences over time
and among families which have been grouped by socioeconomic
characteristics.

8.2 Description of Data

The empirical work was penormed using a large intergenerationally
linked genealogical sample of American families to which additional
household and economic information has been linked from the decen­
nial federal censuses for 1850-80.

The data are remarkably detailed: birth, marriage, and death dates
and places were coded for each individual. 3 For individuals who were
found in the census, observations on the value of personal property,
the value of real estate, occupation, literacy, age, sex, birthplace, and
relationship to the head of household were coded from the information
obtained in each of the four census years. 4 An elaborate identification
scheme was used first to group individuals into nuclear families and
then to connect families through generations. Currently, there is linked
information on fertility for three generations and on wealth for two
generations.

The data set is also quite large. Sample A was constructed by drawing
random samples of the nuclear families contained in each of approxi­
mately 1,400 published family histories. 5 The working file for sample
A consists of 15,748 individuals from 4,467 nuclear families. Sample B
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was constructed by recording all data contained in nine published family
histories. The working file for sample B contains 16,820 individuals in
5,632 nuclear families. 6 Nuclear families at risk to be found in one of
the four censuses must have had at least one family member alive during
the census year. The number of families at risk to be found in at least
one census year was about 2,500; the number actually found in at least
one census was 2,042. The total number offamilies found in each census
was 782 in 1850, 649 in 1860, 661 in 1870, and 706 in 1880.

Recent economic analyses of fertility suggest that the costs and ben­
efits of children varied over time, among regions, between farm and
nonfarm families, and by household income (which depended upon the
occupation of the head of the household) and wealth.7 Fortunately, the
data in samples A, B, and C were quite well represented over time,
space, and occupational and wealth classes. Families in sample A were
evenly distributed among the mother's birth cohorts of 1650-1799,
1800-1849, and 1850-99. Half of the families in sample B fell into the
1800-1849 birth cohort and a fourth each into the 1650-1799 and 1850­
99 cohorts. In sample A, 40% of all families resided in the New England
or Mid-Atlantic states (70% of these in the states of Massachusetts,
Pennsylvania, and New Jersey), 17% each in the Midwest or Western
states, and 9% in the South. Two-thirds of the families in sample B
lived in New England or the Mid-Atlantic states, one-fifth in the Mid­
west or Plains states, and 7% each in the South and in the West. The
percentage of families in sample C who lived on farms was 68% in
1850, 70% in 1860, 68% in 1870, and 52% in 1880. As shown in table
8.1, a large majority of adult males in sample C reported their occu­
pation as "laborer," of which most were farm laborers.

Although sample C was wealthier than another census sample which
was drawn by Soltow,8 nevertheless a wide range of reported wealth

Table 8.1 Distribution of Occupations for Adult Males

Census Years

Occupations 1850 1860 1870 1880

Professionals and 12.0% 15.0% 18.0% 24.0%
proprietors

Craftsmen 12.0 10.0 11.0 11.0
Laborers 73.0 73.0 70.94 61.0
Not in labor 3.0 2.0 0.06 4.0

force

Total 100.0% 100.0% 100.0% 100.0%

Number of 592 486 488 507
observations

Source: Sample C (see text).
Note: Males who were 20 years of age or older in the census year of observation.
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values was present. Families that held no reported wealth were espe­
cially well represented.9

The subsample linked to the census consists of white, native-born,
and literate individuals (98% of the adults in sample C reported them­
selves as literate).

8.3 Trends in Fertility

8.3.1 Trends in Unstandardized Measures of Fertility

The data in the genealogical samples permit the computation of such
unstandardized measures of fertility as the period total fertility rate
and child/woman ratios, which have been the principal fertility mea­
sures constructed from published censuses and other types of data
previously available to historical demographers. The genealogical sam­
ples, however, also permit the construction of age-specific marital fer­
tility schedules and cohort total marital fertility rates. 10 Unlike the total
fertility rate or child/woman ratios, changes in marital fertility rates
reflect only shifts in the marital fertility schedule and are thus inde­
pendent of changes in average marriage ages, mortality rates, or the
age structure of the population. Changes in the total fertility rate would
occur even if the fertility schedule is constant if there are changes in
such variables as the average age of a woman at her marriage, the
mortality rates of husbands and wives, and the percentage of the pop­
ulation ever married. II The child/woman ratio is affected by all of the
aforementioned variables plus the age distribution of the population
and the mortality rates of children. Neither the period total fertility
rate nor the child/woman ratio can pinpoint shifts in the underlying
age-specific fertility rates.

Trends in the period total fertility rate and the child/woman ratio are
shown in table 8.2. There is a general downward trend in these fertility
measures, although the timing of the decline in the two series did not
always coincide. 12 One may note that, although the trend in the period
total fertility rate was similar in samples A and B, the level differed
somewhat. However, by the nature of its construction, sample A has
a greater proportion of families who lived in regions of higher fertility
(see sec. 8.4.2) and of immigrant families, who had more children than
native-born Americans (see sec. 8.4.3). Therefore, the difference in the
level of the period total fertility rate is partly explained by the difference
in distribution of the two samples. The period total fertility rates for
sample A are comparable to those calculated by Thompson and Whelp­
ton for 1800-1855 and by Coale and Zelnik for 1860 onward (see Coale
and Zelnik, p. 36) for the white population.

The level of the child/woman ratio, at least in the years 1850-90 in
sample B, is lower than the level calculated from the censuses of the
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Table 8.2 Two Unstandardized Measures of Fertility Computed from the
Genealogical Samples, 1700-1889

Years of Observation Child/Woman Period Total Number of
for Women Aged 15-44 Ratio (a) Fertility Rate (b) Families
(1) (2) (3) (4)

Sample A

1700-1709 531 7.0 28
1750-59 658 7.2 42
1800-1809 561 7.0 245
1810-19 570 7.1 328
1820-29 625 6.9 386
1830-39 631 6.6 400
1840-49 641 6.1 370
1850-59 664 5.3 284
1860-69 746 4.8 187
1870-79 850 4.8 98
1880-89 686 3.7 31

Sample B

1700-1709 625 6.0 6
1750-59 1228 7.2 17
1800-1809 908 5.0 234
1810-19 717 4.8 202
1820-29 627 4.4 172
1830-39 527 4.2 128
1840-49 415 3.8 90
1850-59 296 3.5 69
1860-69 215 3.4 51
1870-79 289 3.3 29
1880-89 313 3.5 11

Source: Samples A and B (see text).
Note: Secular movement of two unstandardized measures of fertility, including: (a) The
child/woman ratio (equal to the number of children aged 0-4 per every 1,000 once- or
never-married women aged 15-44 in the period given in col. 1). The secular movements
in the ratio show interesting patterns, although the underlying forces producing the
patterns are not explored in detail in this paper. (b) The period total fertility rate for
women aged 15-44 sums the age-specific fertility rates for women of the given ages
during the period. For example, the number of children born to women aged 20-24
during the given period divided by the number of women of that age, multiplied by 5,
is the age-specific period fertility rate for the 20-24-year age interval. Note that only
those women either once- or never-married are included. Therefore, women who re­
married after the death of their first spouse are not included.

Data are available to construct fertility measures for the years 1710-49 and 1760-99
for both samples, but they have not been processed yet.

total population (not shown). The most likely explanation for this dif­
ference is that the census population of women aged 15-44 includes
women who remarried after the death of a spouse, while my samples
include only once- and never-married women. Therefore, my samples
have greater fractions than the census population of women who were
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not at risk to bear children but who were included in the child/woman
ratio calculations. Other factors are also important. Families of sample
B were native-born, highly literate, primarily of Northeastern resi­
dence, and more likely to be located in urban areas than the total
population (at least in 1880). All of these characteristics were associated
with lower than average fertility, as will be seen in subsequent sections.

The declines in the series shown in table 8.2 may be due to shifts in
the underlying marital fertility schedule, to changes in mortality rates,
or to various structural changes. The most likely explanation for a shift
in the fertility schedule over time is the onset of attempts to control
fertility within marriage. For example, parents could have begun de­
liberately ending their childbearing before one or both parents became
sterile, spacing their children farther apart, or using both methods of
control. Families which ended childbearing before secondary sterility
set in would have had lower ages at the last birth for the mothers who
remained at risk to bear children and lower age-specific fertility rates
in the last age intervals than families who continued childbearing. Fam­
ilies which spaced their children farther apart than other families would
have had lower age-specific fertility rates in all age intervals in which
longer spacing had occurred. Individuals also could have controlled
their fertility by marrying later, which would have reduced their time
at risk to bear children, or by not marrying at all. However, whereas
the individual controls would have been reflected in such measures as
the child/woman ratio and the period total fertility rate, they would
have had no effect on the marital fertility schedule.

8.3.2 Explaining the Decline before 1850 in the Average
Number of Children Ever Born

How much of the variation in the unstandardized measures offertility
shown in table 8.2 was due to a shift in the marital fertility schedule
and how much was due to other determinants? Table 8.3, which pre­
sents both marital fertility schedules and total marital fertility rates for
10 cohorts of women, indicates that the fertility schedules of cohorts
born prior to 1850 were quite stable. The data in table 8.3 reveal that
intramarital fertility regulation did not become important in determining
the number of children ever born to a family until the latter half of the
nineteenth century. Except for the puzzling fall in total marital fertility
in the 1800-1812 birth cohort in sample B, age-specific and total marital
fertility rates were similar for cohorts prior to 1863 in sample A and
for cohorts prior to 1850 in sample B. In subsequent birth cohorts, age­
specific marital fertility rates fell primarily in the later age intervals
(ages 30-44).

The conclusion that intramarital fertility regulation was not important
until the latter half of the nineteenth century, especially in sample A,
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is supported by the trend in the age of the average mother who was at
risk to bear children at least until she was 45 years old (see table 8.4).
These mothers continued to bear children to an average age of about
38 years until 1850 in sample A and until 1820 in sample B. 13 In sub­
sequent time periods, the average age fell to approximately 32 years
for sample A and 33 years for sample B by 1890. This age pattern also
supports the conclusion that stopping childbearing before the parents
became sterile was probably a more important method of fertility con­
trol after 1850 than longer spacing of births.

Although fertility within marriage did not fall substantially until at
least the 1850-62 birth cohort, the period total fertility rate declined
throughout the nineteenth century. Therefore, other proximate deter­
minants of fertility must have been changing prior to 1850. The average
mother's age at marriage was steady throughout the nineteenth century,
especially for sample A. However, there was an increase in the average
marriage age of about 1V2 years in sample A and about 2 years in sample
B from 1700 to 1800. Although the sample sizes were too small in the
early years to permit much speculation, it is possible that the underlying
decline in family size during that time was partly due to a rising marriage
age.

The two factors which explain the divergence between the total mar­
ital fertility rate and the unstandardized fertility indices in their move­
ment between 1800 and 1850 are the increase in the percentage who
never married (see table 8.4) and the rise in the mortality rate (see
Fogel's fig. 9.1 in this volume).14 The increase in the proportion of
spinsters indicates that fewer women were exposed to the risk of child­
bearing than had been before; the decline in life expectation indicates
that those who did marry were exposed to the risk of childbearing for
a shorter period of time. Life expectancies at age 10 for both sexes
during the period 1835-59 were about 20% below those in the quarter­
century between 1765 and 1789. After 1860, life expectancies began to
increase, so that mortality trends no longer contributed to the decline
in family size.

Table 8.5 contains an index of the degree of fertility regulation within
marriage, by cohort, which was developed by Coale and Trussell. Is

The results support the hypothesis that intramarital fertility regulation
was not an important force in the genealogical samples until the latter
half of the nineteenth century. The results also confirm that intramarital
fertility regulation appeared slightly earlier in sample B than in sample
A, probably owing to regional variations in fertility and differences in
regional composition of the two samples.

Table 8.6 contains the conditional parity-specific probabilities,I6 by
cohort, of having an additional child. Sample A shows constancy in
the parity-specific probabilities, at least through cohorts born in 1825-
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Table 8.5 Coale-TrusseD M and m Tests for Fertility Control

Birth Cohorts

1825-49 1850-74 1875-99

Sample A

M .957 .970 .944
m - .105 .182 .346

Sample B

M .674 .732 .741
m -.057 .308 .333

Source: Samples A and B (see text).

Note: M measures the overall level of fertility in the samples relative to the level of
fertility in a natural fertility population (see n. 15); m measures the degree of fertility
control within marriage which was present in the samples. An increase in m signifies an
increase in intramarital fertility regulation.

49 and possibly through cohorts born in 1850-74. In sample B, how­
ever, the decline in parity-specific probabilities appears to have begun
a half-century earlier. Clearly, not all families who had an additional
child wanted one. However, suppose that child mortality was not
changing through time and that successive generations of parents de­
sired fewer children on average. Under these circumstances, parents
would have attempted more stringent regulation of fertility than pre­
vious generations of parents. Therefore, the trend in the observed
conditional probabilities of having an additional child would reflect the
trend in desires to have an additional child. Of course, a downward
trend in the observed probabilities could also reflect improving mor­
tality conditions, for parents could have borne fewer children in order
to have a given number of surviving children. Therefore, inferences
from these probabilities about the timing of the onset of fertility reg­
ulation should be made only in conjunction with evidence previously
presented in the paper.

It seems likely that differences in socioeconomic characteristics of
the families in the two samples will account for the somewhat earlier
entry of individuals from sample B into the regulation of fertility than
was true of the individuals in sample A. So far, the linking of the
genealogies to information on wealth and most of the other reported
socioeconomic variables has been limited to sample B, so it is not yet
possible to identify specifically the factors which explain the overall
lag in the onset of regulation in sample A as compared with sample B.
However, there is enough variation of both fertility behavior and so­
cioeconomic characteristics in sample B to shed some light on the
probable impact of socioeconomic variables on the decline in fertility.
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8.4 Variations in Fertility and Nuptiality across Subgroups in the Sample

8.4.1 Introduction

Theoretical arguments, sometimes supported by evidence on child!
woman ratios, have been put forward regarding the effect of changes
in socioeconomic characteristics on the decline in fertility after 1800.
Several scholars have argued that fertility declined first in the North­
east (Yasuba 1962; Forster and Thcker 1972; Easterlin 1976). Easter­
lin's formal model proposed that the parents' fertility was positively
related to the expected growth of their capital, which was lower in
the rural Northeast. 17 An alternative explanation stressed the rapid
rise in urbanization as the principal factor explaining the fertility de­
cline in the Northeast (Potter 1965). It is likely that both the direct
(food, clothing, and shelter) and the indirect (especially the forgone
labor of the mother) costs of children were higher in the cities than
in the rural areas.

A third issue concerns the effect of ethnicity on fertility. Some schol­
ars have suggested that immigrants were likely to have had larger num­
bers of children than native-born Americans because they were influ­
enced by cultural patterns in their country of birth (Vinovskis and
Hareven 1975). Others have argued that while this may have been partly
true toward the end of the nineteenth century, before then immigrants
came from countries that had smaller families than America.

Wealth is a fourth factor bearing on fertility patterns. One might
expect the relationship of household wealth to household fertility to
be positive ifchildren are a normal good. However, the empirical results
have not been clearcut, for negative relationships of fertility and wealth
have been reported, at least in some ranges of wealth (see Simon [1974]
for an excellent review). It is possible that the observed fertility/wealth
relation is composed of a true wealth effect (which would cause wealth
and fertility to be positively related) and a price effect. 18 If the effective
price of children were rising with wealth in a certain range of wealth
and the price effect dominated the true wealth effect in that range, the
observed fertility/wealth relation would be negative.

8.4.2 Fertility Differences among Families Living in
Different Regions

The total marital fertility rate was high and fairly steady for a long
series of cohorts in each region of the country. It then began falling
during the nineteenth century. However, although there was no sig­
nificant decline in marital fertility prior to the nineteenth century in
any region, there were differences across regions in the timing of the
decline once it began (see table 8.7).



T
ab

le
8

.7
T

w
o

F
er

ti
li

ty
M

ea
su

re
s,

by
R

eg
io

n
,

S
am

p
le

B

B
ir

th
C

o
h

o
rt

s

1
6

5
0

-
1

7
0

0
-

1
7

5
0

-
1

8
0

0
-

1
8

1
3

-
1

8
2

5
-

1
8

3
7

-
1

8
5

0
-

1
8

6
3

-
1

8
7

5
-

99
17

49
99

18
12

24
36

49
62

74
99

M
id

-A
tl

an
ti

c
re

gi
on

N
u

m
b

er
o

f
ch

il
dr

en
ev

er
b

o
rn

7.
3

6.
7

6.
8

5.
1

4
.9

4.
3

3.
7

4.
3

T
ot

al
m

ar
it

al
fe

rt
il

it
y

fo
r

w
o

m
en

7.
9

8.
3

9
.0

7.
2

6.
8

6.
7

7.
1

6
.9

ag
ed

2
0

-4
4

N
u

m
b

er
o

f
fa

m
il

ie
s

8
10

10
0

13
2

40
53

58
15

9

M
id

w
es

t
re

gi
on

N
u

m
b

er
o

f
ch

il
dr

en
ev

er
b

o
rn

5.
5

4.
8

4.
4

4.
4

4
.6

3
.6

4.
1

T
ot

al
m

ar
it

al
fe

rt
il

it
y

fo
r

w
o

m
en

ag
ed

8.
3

8.
1

7.
2

7
.0

6.
3

5.
3

6.
1

2
0

-4
4

N
u

m
b

er
o

f
fa

m
il

ie
s

43
10

19
21

50
13

34
So

ut
he

rn
re

gi
on

N
u

m
b

er
o

f
ch

il
dr

en
ev

er
b

o
rn

9
.6

5.
7

3
.6

T
ot

al
m

ar
it

al
fe

rt
il

it
y

fo
r

w
o

m
en

ag
ed

7.
9

12
.8

2
0

-4
4

N
u

m
b

er
o

f
fa

m
il

ie
s

15
11

16
N

ew
E

n
g

la
n

d
re

gi
on

N
u

m
b

er
o

f
ch

il
dr

en
ev

er
b

o
rn

8
.6

7.
4

6.
7

4.
8

3.
8

3
.9

3.
7

T
ot

al
m

ar
it

al
fe

rt
il

it
y

fo
r

w
o

m
en

ag
ed

8
.7

8
.4

7.
8

8.
1

6.
9

6.
7

2
0

-4
4

N
u

m
b

er
o

f
fa

m
il

ie
s

17
26

12
3

49
28

20
7

W
es

te
rn

re
gi

on
N

u
m

b
er

o
f

ch
il

dr
en

ev
er

b
o

rn
7.

3
8

.6
7.

7
5

.6
4.

4
T

ot
al

m
ar

it
al

fe
rt

il
it

y
fo

r
w

o
m

en
ag

ed
8.

1
10

.9
7.

8
5

.8
5.

7
2

0
-4

4

N
u

m
b

er
o

f
fa

m
il

ie
s

33
49

78
49

59

So
ur

ce
:

S
am

p
le

B
(s

ee
te

xt
).

N
ot

e:
A

ve
ra

ge
n

u
m

b
er

o
f

ch
il

dr
en

ev
er

b
o

rn
to

a
co

h
o

rt
o

f
w

o
m

en
co

n
tr

as
te

d
w

it
h

th
e

to
ta

l
m

ar
it

al
fe

rt
il

it
y

ra
te

o
f

th
e

sa
m

e
w

o
m

en
,

b
y

re
gi

on
o

f
th

e
co

un
tr

y.



407 Decline in Household Fertility in the United States from 1750 to 1900

Fertility regulation within marriage began earliest in the East and
moved westward through time. Families in the New England and the
Mid-Atlantic regions began controlling fertility as early as the 1800­
1812 birth cohort of women, while families in the Midwest had higher
marital fertility than Northeasterners until the 1837-49 birth cohort,
and Western families had much higher marital fertility than families in
other regions at least until the 1863-74 birth cohort. The data for
Southern families indicate that their pre-nineteenth-century marital fer­
tility was comparable to marital fertility in other regions. The total
marital fertility rate for the South for the 1800-1812 birth cohort ex­
ceeded the rate found elsewhere; however, the sample size for this
time period for the South was quite small.

Trends in the average number of children ever born (to once-married
women) give quite a different picture of fertility than the total marital
fertility rate. Although the level varied by region within cohorts, levels
in all regions declined continuously across cohorts throughout the nine­
teenth century. Families living in the New England, Mid-Atlantic, and
Midwest regions had similar average family sizes; families living in the
West had persistently larger families than those in other areas until the
1875-99 cohort.

It is not surprising that the two indices of fertility have different
secular patterns. Variations in the total marital fertility rate come about
only by shifts in the marital fertility schedule. These shifts are mani­
fested by changes in birth spacing or lengthening of the open interval
after the last child is born and before death or sterility of the parents
occurs. However, variations in the number of children ever born result
not only from shifts in the marital fertility schedule but also from
variations in the average times of entry into and exit from the schedule.
The sample sizes are not large enough to permit me to make definitive
statements. However, the following paragraphs do shed some light on
the degree to which family size varied over time because of marital
fertility schedule shifts vis-a.-vis other proximate determinants offamily
size.

Table 8.8 includes the average woman's age at marriage, at first parity,
and at last parity. Each average was calculated over all women for
whom data were available. Therefore, the averages do not necessarily
represent the same set of individuals; however, sample sizes become
quite small in some cohorts if regional averages are calculated only on
the set of women for whom all three variables had nonmissing values.

The average birth intervals between marriage and first birth and
between first and second birth varied only slightly through time. 19

Therefore, shifts in the marital fertility schedule did not occur because
of differential spacing over time of early births. However, a lengthening
of the open interval after the woman's last birth was an important
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movement through time in all regions. A woman stops bearing children
if she or her partner dies, if she or her partner becomes sterile, or if
she and her partner decide to have no more children. The average
mother's age at her last birth reflects these three factors. Although not
shown in table 8.8, the trend in the average mother's age at her last
birth if she was at risk until she was 45 years old parallels the trend in
the total marital fertility rate for each region. This measure controls
for mortality, although it cannot control for women who experienced
secondary sterility before age 45. Hence, shifts in the marital fertility
schedule, as evinced by the trends in the total marital fertility rate and
the average mother's age at her last birth if she was at risk to age 45,
explain part of the fall in the average number of children ever born
after the 1800-1812 cohort for Northeastern families, after the 1837­
49 cohort for Midwestern families, and after the 1863-74 cohort for
Western families.

Throughout the nineteenth century, trends in the average time of
entry into and exit from the marital fertility schedule were also key in
explaining both the decline in the average number of children ever born
before the 1850 cohort and the difference in family sizes across regions.
The average age at marriage for women rose by 2 years from the 1750­
99 cohort to the 1837-49 cohort in the Mid-Atlantic and New England
regions. The average age also rose by 2 years in the Midwest from the
1800-1812 cohort to the 1837-49 cohort. An age-specific fertility rate
of .5 for women who married at the average age implies a loss of about
one child per family in these regions due to an increase in marriage
age. The larger family size among Western families was partially due
to their low average age at marriage. The average woman's marriage
age in the West was 4-5 years lower than the average in the Mid­
Atlantic for the 1837-49 and 1850-62 birth cohorts. Therefore, Western
family sizes exceeded family sizes in other regions largely because the
average Western woman married earlier than the average woman living
in regions other than the West.

Marriage ages may have varied over time and across regions because
of variations in the desire to limit family size. It is also possible that
persons married later because they had more difficulty in acquiring a
given level of income that they felt was necessary to establish a home.
Of course, the decision to reach a threshold income before marrying
may have been tied to decisions on family sizes. However, there is
simply not enough evidence at this point to settle the interesting ques­
tions of why marriage ages varied over time and space, and how strongly
fertility and marriage age decisions were related. It is true, however,
that persons who married at later ages had higher age-specific fertility
rates in a given age interval than persons who married at earlier ages
(not shown). Therefore, within a cohort, variations in marriage ages
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may not have necessarily reflected differences in the degree of delib­
erate fertility control by time of entry into the marital fertility schedule.
However, it is possible that higher overall average marriage ages through
time may have resulted from conscious decisions to increasingly limit
family size.

The individual woman exited the marital fertility schedule either by
death or by the death of her spouse. As mentioned previouslY, the
average age of the mother at her last birth reflects both the deliberate
decision to end childbearing and the mortality of the wife and husband.
The evidence points toward increasing fertility regulation through time
for all regions. However, the trend downward in the average age of the
mother at her last birth prior to the time of the onset of fertility reg­
ulation reflects increasing mortality through that period. Therefore, part
of the decline in average family size prior to the 1800-1812 cohort in
the Northeast, the 1837-49 cohort in the Midwest, and the 1863-74
cohort in the West can be attributed to increasing mortality, which
reduced exposure to the risk of childbearing. In particular, the com­
bined effects of increasing fertility regulation and mortality which caused
the average mother's age at last parity to fall by 5 years in New England
from the 1750-99 cohort to the 1837-49 cohort, with an age-specific
fertility rate of .2 for the interval, were responsible for reducing the
average New England family by about one child.

How do the results from the genealogical samples compare with
others' results? First of all, my comparison of alternative measures of
fertility contributes to the knowledge of the importance of the timing
of shifts in the marital fertility schedule relative to shifts in other prox­
imate determinants in explaining declines in family sizes. In a similar
fashion, one may contrast Yasuba's measure of fertility, the child/woman
ratio, with my fertility measures. His finding of substantial regional
variation in child/woman ratios caused him to speculate that fertility
decline occurred prior to the nineteenth century in the earlier-settled
regions of the United States (principally the Northeast). As we know,
I found no significant decline in the total marital fertility rate in any
region until at least the 1800-1812 birth cohort of women (whose child­
bearing years were from 1815 to 1857). The difference in the two fertility
indices may be reconciled by examining the nature of their construc­
tion. For the first several decades of the nineteenth century, the average
age of women of childbearing years in the earliest-settled states was
higher than the average age in the later-settled states (not shown).2o
Although the total marital fertility rate is not affected by the proportion
of women in each age interval, the child/woman ratio is highly sensitive
to the age distribution of women. Hence, even if the marital fertility
schedule were the same for all states, states with a large proportion of
women in later age intervals (who have low age-specific fertility rates)
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would have a low child/woman ratio relative to states with a large
proportion in early age intervals. This effect is exacerbated by the later
marriages (and thus later childbearing) of women in the earlier-settled
states. The child/woman ratio, but not the total marital fertility rate,
is affected by the average age ofentry into the marital fertility schedule.

The regional variations in fertility and nuptiality in my sample also
allow us to evaluate Coale and Zelnik's (1963) results on United States
fertility and nuptiality patterns. Applying stable population models to
aggregate birthrates, they found that the period total fertility rate fell
rapidly from the 1830s to the 1890s. They also reported that the average
marriage age of women rose steadily throughout the latter half of the
nineteenth century. Although data were not available to them for the
first half of the century, they assumed that the average also had risen
throughout the first half of the century. The results from the geneal­
ogical samples indicate that although the aggregate population expe­
rienced a secular fertility decline, shifts in the marital fertility schedules
were timed differently across regions. Similarly, although the average
age at marriage for women approximated the simple linear trend sug­
gested by Coale and Zelnik, this aggregate trend masks substantial
regional differences in nuptiality patterns through time. 21

8.4.3 Fertility Differences between Native-born and
Foreign-born Parents

The average number of children ever born was higher for the foreign­
born parents than for the native-bom. 22 There are at least two factors
responsible for this difference. First, total marital fertility was higher
for the foreign born. This was partly a result of closer birth spacing by
immigrants (only the interval between marriage and first birth is re­
ported in table 8.9). Higher infant mortality rates among the foreign
born are associated with their closer spacing of births. 23 Shorter open
intervals after the last birth for the foreign born (not shown) also con­
tributed to their higher marital fertility. Thus, it seems that regulation
was more prevalent among the native born, especially in the form of
early cessation of childbirth. The second factor responsible for the
larger numbers of children ever born to foreigners results from a se­
lection bias. The average woman's age at marriage was similar for the
two groups, as was average life expectancy for the native born and the
immigrants whose marriages took place in the United States. However,
the time at risk to bear children for foreign-born parents was longer
on average. This was due chiefly to the fact that some emigration
occurred after marriage. Since immigrants could not be observed in
the genealogical samples until they arrived in America, those marrying
before emigrating were not at risk of dying during the period of time
between marriage and emigration. Therefore, foreign-born parents were
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at risk to die, on average, for a shorter period of time than were native­
born parents. As a result, the selection process, rather than nuptiality
or parental mortality differences, yielded longer average childbearing
spans for foreign-born parents.

What might explain the differential marital fertility among the foreign
born and the native born? First of all, immigrants tended to be poorer
on average than the native-born population. Therefore, as suggested
by Becker and Tomes's finding of regression to the mean in wealth
(1984), the expectation that children would be better off than their
parents was more reasonable for the average immigrant parent than for
the average native-born parent. Assuming that parents cared about the
welfare of their children, this encouraged higher fertility among im­
migrants. Second, at least in urban areas, children of immigrants prob­
ably began to earn income at an earlier age than children of native­
born parents. Therefore, the net cost of children was lower to immi­
grants and so encouraged higher fertility among them.

The increase through time in the percentage of native-born parents,
with their associated lower fertility, contributed to the overall fertility
decline.

8.4.4 Fertility Differences among Occupational Groups

Occupational differences partly reflected earnings differentials across
families. Therefore, if families were grouped only by the occupation
of the head of household, it is likely that fertility differences were more
related to wealth differences rather than to occupational differences.
Table 8.10 shows that, across all occupations, the percentage of large
families fell in later census years.

Families whose heads of household were professionals, proprietors,
and craftsmen tended to have a higher percentage of zero- to two-child
families than did families whose heads of household were unskilled
workers. The fraction of all families who were part of the former group
was also larger in later census years. Thus, fertility fell for two reasons:
all occupational groups had fewer children, and the weights within the
sample shifted so that occupations with low fertility had persistently
higher weights.

8.4.5 Fertility Differences between Farm and Nonfarm Families

Both farm and nonfarm residents had smaller families in later census
years, as shown in table 8.11. The decline in fertility of farm families
resulted primarily from a decrease in the percentage of families who
had six or more children and an increase in the percentage of families
who had three to five children. In nonfarm families, the average level
of fertility was lower in each census year and declined by a greater
percentage than the average level of fertility of farm families. The
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lBble 8.10 Distribution 01 Family Size, by Occupation 01 Household Head

Professional Proprietor Craftsman Laborer

1850 Census

Number of children
0 13% 13% 10% 5%
1-2 16 13 28 18
3-5 37 31 23 28
6 or more 34 43 39 49

Total 100% 100% 100% 100%

Number of households 24 16 40 248

Mean number of children 4.4 4.9 4.5 6.7

1860 Census

Number of children
0 16% 5% 0% 7%
1-2 26 45 27 18
3-5 27 18 40 37
6 or more 31 32 33 38

Total 100% 100% 100% 100%

Number of households 19 22 30 180

Mean number of children 3.9 4.5 4.6 5.9

1870 Census

Number of children
0 17% 0% 4% 6%
1-2 31 21 43 17
3-5 17 42 29 42
6 or more 35 37 24 35

Total 100% 100% 100% 100%

Number of households 23 28 28 174

Mean number of children 3.9 5.0 3.7 5.9

1880 Census

Number of children
0 8% 5% 7% 6%
1-2 31 32 34 15
3-5 37 25 34 52
6 or more 24 38 25 27

Total 100% 100% 100% 100%

Number of households 38 43 29 151

Mean number of children 3.9 4.5 3.9 5.6

Source: Sample C (see text).
Note: Family sizes distributed separately for each occupational classification for the head
of household.
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difference in levels can be plausibly ascribed to lower effective prices
of children on the farm, the difference in percentage declines to dif­
ferences in rates of change in effective prices of children. The shift in
weights toward nonfarm families was a force contributing to the secular
fertility decline.

8.4.6 Fertility Differences among Wealth Classes

Previous studies have found conflicting empirical evidence on the
relationship of household wealth to household fertility. In general, fer­
tility and wealth are reported to have been positively related in pre­
nineteenth-century populations and in nineteenth-century rural popu­
lations.24 However, there is evidence ofa negative relation ofhousehold
wealth to fertility in more urbanized populations, at least in some ranges
of wealth.25 An economic approach suggests that the effective price of
children was rising with wealth in the ranges where a negative relation
appeared.

The total number of children ever born to a couple is related both
to lifetime wealth of the family (which equals total lifetime earnings of
the family plus net bequests) and to the timing of receipts of income.
Most of the previous work done in this area has had to rely on household
income as a proxy for household wealth, because large household-level
data sets with wealth information simply have not been available. For
a number of reasons, reported wealth measures (such as the ones in
this data set), especially for two generations of a family, are more
valuable than reported income measures in assessing the wealth/fertility
relationship. These reasons include: (1) measured income is highly
sensitive to transitory components; (2) measured wealth smoothes out
at least some of the transitory components and so more accurately
reflects lifetime wealth; (3) reported wealth of grandparents can be
used to construct measures of expected bequests; (4) reported wealth
for persons not earning income is a more accurate measure of resources
available to spend than income is; and (5) some timing of receipts of
income can be observed for families which were found in more than
one census.

The relationship of 1860 household wealth (standardized to age 45
of the household head) to household fertility for all families together,
for nonfarm families, and for farm families is graphed in table 8.12. For
all families together, the relationship-of wealth to fertility was negative
in the low ranges of wealth ($0-$3,000), positive in the middle to upper
ranges of wealth ($3,000-$10,000), and negative in the highest ranges
of wealth.26 The relationship held for both nonfarm and farm families,
although the ranges in which fertility and wealth were negatively as­
sociated were different for the two groups.

Intuitively, the observed wealth effect is a combination of a true
wealth effect and a price effect. The number of children should have
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Table 8.12 Relationship of FamUy Wealth to Famlly Size

Number of 8
children

7 (3) farm families $
$ $

$ $
6 $ $

$ # * #
* #*

5
(1) all families * #*
* * #

4 *
* #

3 *
*

# #
2 # #

#
#

(2) nonfarm families
0

0 1 2 3 4 5 6 7 8 9 10 11 12 13
Family wealth (thousands), Adjusted for life cycle effects

Source: Sample C (see text).
Note: Relationship offamily wealth (standardized to age 45 for the head of the household)
to the average number of children. The separate lines are for:

(1) All families together *******.
(2) Nonfarm families #######.
(3) Farm families $$$$$$$.

been positively related to true wealth if children were a normal good;
this effect dominated in the wealth range where fertility and wealth
were positively related. The number of children should have been neg­
atively related to their effective price. It seems likely that the effective
price of children was rising in the ranges where fertility and wealth
were negatively related, and that the price effect dominated the true
wealth effect in those ranges. A detailed theoretical model which ex­
plains the observed relation between fertility and wealth is currently
being developed (Bourne 1985).

From 1860 to 1870, mean household wealth in 1860 dollars (corrected
for differences in age structure) increased from $5,700 to $6,400.27 Most
of the rise stemmed from shifts in the percentage of families holding
$100-$1000 to families holding $1000-$3000 in wealth and in the per­
centage of families holding $10,000-$11,000 to families holding more
than $11,000 in wealth. The cross-sectional relation offertility to wealth
was similar in 1860 and 1870; therefore, some of the secular decline in
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fertility may be ascribed to a shift in wealth classes toward classes
which had lower fertility.

8.4.7 Fertility Differences among Lineal Families

There is some evidence that fertility across two generations of the
same family is significantly correlated.28 For the genealogical samples,
family size was positively correlated for all families grouped together,
as well as for families in which both the mother and the grandmother
were at risk to bear children until the end of their fecund years (see
table 8.13).

Variations in nuptiality and the degree of fertility regulation across
lineal families are key in explaining the correlation. Averages of moth­
er's age at marriage, at first birth, and at last birth (see table 8.14) differ
significantly at the 95% level; spacing of low-parity births was not
significantly different across families. As an example of differences
across lineal families, families descended from John Edminster of Scot­
land (history 4) had fewer children than families descended from Robert
Winchell of England (history 5) because marital fertility was relatively
low, age at marriage relatively high, and age at last birth relatively low
compared to the same measures for the Winchell descendants.

Although it is helpful to break down the differences in family sizes
across lineal families by examining proximate determinants, it is likely
that the differences both in proximate determinants and in fertility
outcomes arose chiefly because of familial variations in underlying
socioeconomic variables. A detailed analysis (Bourne 1985) suggests
that wealth differences and residence (nonfarm or farm) explained nearly
all of the variation in family sizes across lineal families.

Thble 8.13 Correlation of Family Size Across Two Generations

Correlation Number of Families Significance

Total children
Total children, mother and
grandmother at risk to
age 45

Total children
Total children, mother and
grandmother at risk to
age 45

.184

.139

.192

.144

Sample A
2658

460

Sample B
2694

503

99%
95%

99%
95%

Source: Samples A and B (see text).
Note: Sizes of families correlated across two generations. These correlations are un­
corrected for wealth and the birth cohort of the mother.
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8.5 Conclusion

The preliminary analysis of the new genealogical data answers ques­
tions regarding when the historical fertility decline began in the United
States, what methods of fertility control were most prevalent through
time, and what socioeconomic characteristics of the household were
especially important in influencing fertility.

The number ofchildren ever born to the average woman in the sample
declined throughout the nineteenth century. Up until the 1850-62 birth
cohort of women the principal factors responsible for the decline were
decreases in the proportion of women ever marrying and in the life
expectancy of women of childbearing years. Thereafter, the decline
was chiefly due to the restriction of childbearing within marriage, pri­
marily through early cessation of childbearing rather than by increases
in the intervals between births.

The sample exhibits no important regional differences in the marital
fertility schedule prior to the nineteenth century. During the nineteenth
century, the number of children ever born to the average married woman
fell more rapidly in New England and the Middle Atlantic than in other
regions, principally because of earlier regulation of fertility within mar­
riage and declining life expectation for women of childbearing years.
Intramarital fertility regulation was perceptible as early as the 1800­
1812 birth cohort of women in families who lived in the New England
and Mid-Atlantic regions. However, regulation within marriage was not
strongly apparent among families who lived in the Midwest until the
1850-62 cohort. Furthermore, families who lived in the West did not
control fertility within marriage to a large degree until the 1875-99
cohort. The average age at marriage for women differed both in the
level and in the rate of change over time for the various regions of the
country.

Up to the 1800-1812 birth cohort, the number of children ever born
per woman was about the same for foreign-born and native-born women.
But after the 1800-1812 birth cohort, the average for the native born
lay below that of the foreign born. There was somewhat earlier fertility
regulation among the native born. However, a primary determinant of
the larger family size among immigrants was their longer average time
at risk to bear children. This result is related to the sample selection
process rather than to mortality or nuptiality differences: immigrants
were not observed in the genealogical sample until the time of their
arrival in the United States. Hence, the period of time between marriage
and emigration was not one in which immigrants could have died,
although native-born husbands and wives, who differed only in that
they did not emigrate, could and did die during a comparable time
period.
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Families whose heads of households were not laborers (i.e., profes­
sionals, proprietors, and craftsmen) had fewer children than other fam­
ilies, but families of all occupational groups experienced lower fertility
as time passed. Farm families were larger than nonfarm families. The
relationship of household wealth to fertility was quite interesting: fer­
tility and wealth were negatively related in the lowest and highest
ranges of wealth and positively related in the middle range. The weights
of the sample also shifted over time, with the nonlaborer occupational
groups, nonfarm families, and wealth classes which experienced lower
fertility receiving ever larger weights as time passed. Some fertility
differences were also exhibited among the genealogies, although else­
where I deduce that these differences were explained principally by
wealth and residential differences.

The size and detail of the new intergenerationally linked household
data set have been exploited to substantiate the speculation that house­
hold fertility differed sharply both in level and in trend over time across
socioeconomic subgroups in nineteenth-century America. The next step
will be a thorough theoretical and empirical examination of the relative
strengths of the socioeconomic variables which have been shown to
underlie the historical decline in household fertility in the United States.

Appendix

Construction of Sample A

Within a family history, the first male immigrant to the United States
with recorded country ofdeparture and state ofdestination was located.
All information on him, his spouse, and his children and grandchildren
was recorded. This information includes the day, month, year, and
place of birth, marriage, and death for each individual. In some cases,
an additional set of three later generations of the family was selected
randomly from the same history. Therefore, from anyone history, the
data (from the first three generations) are structured as follows:

first male immigrant and spouse

child 1 and spouse child n(l) and spouse

child 1 ..... child n(2) child 1 .... child n(3)
and spouse and spouse and spouse and spouse

The entire sample may be diagrammed over time and space as a set of
these triangles, with each triangle representing data from a different
history.
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REGIONS

COHORTS

1650

1750

1800

1850

As mentioned in the text, there are 15,748 individuals from 4,467
nuclear families in about 1400 published family histories in sample A.
One-third of the families fell into the mother's birth cohort of 1650­
1799, one-third in the 1800-1849 cohort, and one-third in the 1850­
99 cohort. Regionally, 40% of the families lived in New England or
the Mid-Atlantic, 17% each in the Midwest or West, and 9% in the
South.

Analytical work was done only for once- and never-married individ­
uals, although the working file contains individuals with multiple mar­
riages. Fecund women who did not remarry after the death of a spouse
(and thus had no more children after the spouse's death) are included
in calculations of the child/woman ratios and period total fertility rates
of table 8.2, but fecund women who remarried (and possibly had more
children after the death of their first spouse) are not. On the other hand,
both are included in others' calculations of these measures from overall
census data. Therefore, my measures tend to be lower than reported
measures compiled from the censuses.

Construction of Sample B

Currently, all information from nine published family histories is
contained in the working file. A total of 16,820 individuals from 5,632
nuclear families are represented. As in sample A, the first immigrant
to the United States with recorded departure and destination places
was located in the history. Date and place information on him, his
spouse, and all his descendants was recorded. Therefore, for each of
the nine histories, the data are structured as follows:

generation 1

generation 2

generation 3

generation n

./.",.
/\ /\"\

I·"'· i\ i /\\
• ••• •• • •

The diagram makes it clear that nuclear families from a given history
were concentrated heavily in the cohorts born near the end of the
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recorded history. All nine histories were published in the nineteenth
or twentieth century; all of the first male immigrants were born in the
seventeenth century. Therefore, most of the observations were clus­
tered in the 1800-1849 birth cohort (50%), while the rest were divided
evenly between the 1650-1799 and 1850-99 cohorts. Unlike sample
A, which consists of over 40% immigrants, sample B has but nine
immigrant families. For comparative purposes, the Statistical History
of the United States reports 12% of the population as foreign born in
1850, 16% in 1860, 17% in 1870, 16% in 1880, 18% in 1890, and 16%
in 1900. Sample B is also less representative regionally than sample A.

Construction of Sample C

Individuals from sample B were matched by hand to the same in­
dividuals in the 1850, 1860, 1870, and 1880 federal manuscript census
schedules. Families were reconstructed from the matched data and then
linked through generations. As a result, an observation in sample C
contains both genealogical and census information on individuals and
their spouses, children, and parents. Some information on siblings is
also present. As in sample B, sample C consists chiefly of native-born
bloodline individuals, although spouses may have been foreign born.

Notes

1. In the 1800-1820 censuses, the relevant age groups (by sex) for fertility analyses
were ages 0-9, 10-15, 16-25, and 26-44. In 1830 and 1840 the relevant groups were
changed to ages 0-4, 5-9, 10-14, 15-19, 20-29, 30-39, and 40-49. In 1850 and 1860
an age-class of under one year was added, and in 1870, single year ages were tabulated
for those under age 5 and quinquennial age groupings were tabulated for those aged 5­
79.

2. A child/woman ratio is the ratio of the number of children in a certain age group
to every thousand women in a certain age group. The age groups used for the children
are usually either 0-9 years or 0-4 years; the age groups used for the women are 15­
44, 20-44, 15-49, or 20-49. Clearly, the structure of the available data determines which
age groups are used. See, e.g., Yasuba (1962), Forster and Thcker (1972), Potter (1965),
Haines (1977), and Easterlin (1968).

3. Birth years were recorded for 91% of the individuals in the sample and death years
for 72% of the individuals.

4. The data were quite consistent internally. Ages reported from the census differed
from ages reported from the genealogies for only 3% of the observations. Birthplaces,
if recorded in both sources, differed in only 5% of the observations.

5. Family histories are compiled by individuals or family organizations and attempt
to list all the descendants of a patriarch, with dates and places of their births, deaths,
and marriages.

6. Sample A was collected first, with an eye toward geographical representativeness
of the sample. As collection proceeded, we realized that it would be less costly to collect
all information from each family history as raw data, then to select and reweight the
various family characteristics by computer rather than by hand. Therefore, sample B
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consists of data on all individuals represented in a family history. The linkage to census
data of genealogical data from a few family histories was also much less costly than the
linkage of data from numerous histories. Since the former group was composed of many
more people with the same surname than the latter group, the search for names in the
manuscripts was cheaper for the former group.

7. For example, see Yasuba (1962), Coale and Zelnik (1963), T. W. Schultz (1974),
Simon (1974), Becker (1981), T. P. Schultz (1981), and Haines (1984).

8. The average value of real estate holdings ofadult males in 1850 was $3,034 in sample
C; Soltow (1975) reported the average as $1,103 for his sample of the 1850 census.

9. Families who reported no wealth made up 62% of all families in 1860 and 60% in
1870. Soltow (1975) reported figures of 62% for both census years from his sample.

10. An age-specific fertility rate equals the number of children born to women in a
specific age interval (usually a 5-year interval) divided by the number of woman-years
lived during the interval. The total fertility rate is the sum of the age-specific rates
multiplied by the interval length. An age-specific marital fertility rate is calculated sim­
ilarly to an age-specific fertility rate, except the denominator equals the number of
woman-years in the interval during which women are married and both spouses are
living. The total marital fertility rate is the sum of the age-specific marital rates multiplied
by the interval length.

A period rate sums the age-specific rates of women alive during the period, whereas
a cohort rate sums the age-specific rates of a birth cohort of women.

11. The period total fertility rate reported in table 8.2 equals the sum, over all age
intervals, of the total number of children born to women in a given age interval during
the period divided by the total number of women within the interval, multiplied by the
interval length. The denominator includes both once- and never-married women. There­
fore, a change over time in the percentage of lifelong spinsters would affect this index
of fertility without affecting the marital fertility schedule.

12. The increase in the child/woman ratio for sample A from 1800 to 1880 is puzzling,
for child/woman ratios obtained from censuses of the total population show a continuous
decline during the period. However, the recording of vital events, particularly deaths,
was more complete in later years in my samples. Since it is necessary to have birth
and death dates for both women and children in order to compile a child/woman ratio
from my samples, it is possible that secular variations (by actual age at death) in the
recording of death dates caused the apparent rise in the child/woman ratio. A greater
proportion of young women, who have higher fertility than older women, contributes
to increases in the child/woman ratio. If age structure and underlying fertility patterns
were not changing through time, but a higher percentage of younger women could be
included in the ratio because of increasing accuracy in recording of death dates of
women who died young, the observed child/woman ratio would increase. Changes in
the age structure and in fertility patterns could, of course, mitigate or exacerbate this
effect.

13. In the Mineau et al. study (1979) of a Mormon natural fertility population (a
population exhibits "natural fertility" if there is no apparent tendency of couples to
prevent additional births after a certain number of births have occurred), the average
age at last birth for women who were at risk to age 45 was 40.5. In Smith's study (1977)
of an eighteenth-century French natural fertility population, the average age was 40.1.

14. Again, I have not found a completely satisfactory explanation for the secular
increase in the child/woman ratio in sample A. See n. 12.

15. Coale and Trussell (1978) have derived a standard natural fertility schedule of age­
specific marital fertility rates from a set of empirically observed populations and have
devised two statistics: M, which measures the overall level of fertility in the observed
marital fertility schedule as compared to the standard natural fertility schedule, and m,
which measures deviations from the standard schedule. They hypothesized that the
pattern of deviations departs from the natural fertility schedule in a typical way if fertility
control was present in the population being studied. The value of m is independent of
the level of fertility and depends solely on the age structure. It is calculated such that
if the observed fertility schedule deviates from the natural fertility schedule in a typical
fashion, the value of m at all ages greater than 24 is identical. The value of m should be
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zero if no fertility control was present. The value of m was approximately one for
populations observed in Western countries in the early 1960s.

16. The observed conditional probability of having a (k + 1)th birth is also called the
/dh parity progression ratio. See, e.g., Curtin et ala (1979).

17. Easterlin (1976) hypothesized that parents want to provide their children with as
good a start in life as they themselves had. Therefore, the number of children parents
can afford depends upon the prospective return to parents' capital within the parents'
lifetime. Suppose the parents were part of an agricultural society based on family units,
with a multigeniture system of inheritance and favorable mortality conditions. In such
a society, the expected rise in land prices would give a fair indication of the expected
growth in parents' capital. Within the context of nineteenth-century America, land prices
were increasing by much higher percentages in the later-settled regions than in the earlier­
settled regions. Therefore, parents living in the later-settled regions would have been
able to provide more children with as good a start in life as they had than parents living
in earlier-settled regions.

18. Michael Haines has pointed out to me that the manner in which wealth is received
should have a bearing on the "price effect." That is, a windfall, perhaps in the form of
a bequest, would probably have little or no "price effect" on fertility. However, increases
in wealth which result from increases in wage earnings would be more likely to be
associated with both a "wealth effect" and a "price effect." See sec. 8.4.6 for a more
complete discussion.

19. The table does not report these averages. For instance, the average interval be­
tween marriage and first birth cannot be calculated directly from the table because the
average age at marriage was calculated over all married women, including those with
no children. The mother's age at her first birth, obviously, could be calculated only for
those who reported at least one birth.

20. The period 1800-1860 was one of remarkable East-West migration, and the mi­
grants were heavily concentrated among people aged 18-30 (see Villaflor and Sokoloff
1982).

21. Although the simple average of marriage ages of women from the genealogies
fluctuated through the century, the weighted average, with appropriate regional weights
assigned from census population estimates, had a general upward trend (not shown).

22. Tolney et ale (1982) also reported larger families among immigrants to the United
States. Correspondence from Michael Haines indicates that a similar result is suggested
by the 1900 census recall data.

23. Breastfeeding prolongs the period of reduced fecundity following a birth. If an
infant were to die, the mother would return to a normal level of fecundity earlier than
if the infant were still breastfeeding. Therefore, the mother would be at risk to have
another child earlier than a mother whose child did not die. Although infant mortality
was higher in sample A for children born to foreign-born parents (which led to closer
birth spacing), the average number of surviving children, as well as total children ever
born, was higher for foreign-born parents than for native-born parents.

24. Examples of populations in which a positive relation of fertility and wealth was
found include fifteenth-century Thscany (Klapisch 1972; Herlihy 1977), fifteenth- and
eighteenth-century Italy (Livi-Bacci 1977), rural Canada in 1861 (McInnis 1977), rural
United States in 1865 (Bash 1955), and rural nineteenth-century Germany (Knodel
1979).

25. Knodel (1974) found a negative relation of fertility to wealth for families living in
German cities in the early 1900s. Becker and Lewis (1974) found a negative relation for
twentieth-century United States families for the lowest ranges of wealth. There is also
some evidence that members of the patrician class in ancient Rome had small families
relative to lower-wealth families.

26. Michael Haines reports a similarly shaped curve for a nineteenth-century Phila­
delphia sample.

27. Reported wealth in 1870 was deflated by the Warren-Pearson wholesale price index
for all commodities (see the Statistical History of the United States 1965).

28. For example, see Johnson and Stokes (1976), Ben-Porath (1975), and Becker
(1981).
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Comment Michael R. Haines

This paper makes use of a new data set to study the decline in fertility
in colonial America and the United States between roughly 1750 and
1900. The data consist of longitudinal information on individuals and
families collected from family histories kept at the Genealogical So­
ciety's libraries in Utah. The work is fundamentally descriptive and
demographic, although an economic perspective on the costs and ben­
efits of children (e.g., Becker 1981) is provided. The basic analysis
presents calculation offertility, nuptiality, and mortality measures, usu­
ally on a cohort basis but sometimes in period form, for women born
between about 1650 and 1900. (This implies, of course, that the cohort
rates in, for example, table 8.3 extend to periods beyond 1900. Period
rates are given in table 8.2 up to 1889.)

Two principal data sets are used. Both contain the demographic
information from a number of published family histories. They provide
data on dates and places of births, deaths, and marriages and on family
relationships for parents, children, spouses, and other relatives. These
data permit the calculation ofderivative demographic information (e.g.,
age and marital status by date) and also standard measures of fertility
and mortality. Sample A contains 15,748 individuals from 4,467 nuclear
families, and sample B consists of 16,820 individuals in 5,632 nuclear
families. Sample C is a subset of sample B to which economic data
(including occupation and wealth) have been linked from the manu­
scripts of the United States censuses of 1850-80. The reason for the
existence of two separate samples seems related to sampling strategy,
if my interpretation of note 6 is correct. Sample A was apparently an
attempt to gain spatial and temporal representativeness by sampling
the original male immigrants from selected family histories and then,
in some cases, following the family for three generations. (Wahl does
not explain why the three generations were sampled in some cases and
not in others.) Sample B apparently abandoned this goal and followed
all the descendants of a male immigrant in nine family histories. The
reason was apparently easier logistics.

In any event, Wahl acknowledges that these samples are not rep­
resentative of the United States population over this period, nor are
they geographically representative. (For example, New England ap­
pears overrepresented relative to the South.) It is important thus to
emphasize that the results in this paper, while extraordinarily valuable
for the insights they provide, must be used and interpreted with care.

Michael R. Haines is professor of economics at Wayne State University.
These comments were originally written for the NBER Conference on Income and

Wealth, "Long-Term Factors in American Economic Growth." The present version has
been rewritten to reflect a substantial revision of the original paper.
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The samples contain white, largely literate, and mostly native-born
individuals. They are geographically concentrated in the Middle At­
lantic and (earlier at least) New England regions. This was owing to
settlement patterns to some extent, but the South is, by any standard,
underrepresented. For 1850-80, it seems that laborers (a category which
unfortunately lumps farm laborers and other laborers together) had a
large representation relative to craftsmen and proprietors (especially
farmers). Finally, even with such large initial samples, some fairly small
cell sizes appear when subdivision is made over time and across re­
gions, occupations, and so forth. Thus the samples do not replicate the
whole population nor do they probably provide, in a few cases, very
accurate estimates.

One way to pursue this further is to compare results from Wahl's
samples with standard demographic measures from other sources. In
table C8.1 I compare the child/woman ratios (children 0-4 per 1,000
women aged 15-44) from unadjusted published census data for the
white population with those reported in table 8.2 of the paper. I also
compare period total fertility rates for the white population given in
Coale and Zelnik (1963, p. 36) with those given in Wahl's table 8.2.

The results for the child/woman ratios are, frankly, rather discour­
aging. While the national pattern from census data exhibited fairly
steady declines over time from relatively high levels, sample A showed
a monotonic increase from low to high levels. Early in the nineteenth
century, sample B experienced a high level not out of line with the
national child/woman ratios. On the other hand, the rate of decline in
sample B was much more rapid than for the country as a whole. Wahl
recognizes this problem and advances the explanation that it occurred
because only once- and never-married women were included. Fecund
women who remarried after the death of the first spouse were excluded,
at least for sample A (app. 8.A.l). It is not explained whether the same
exclusions characterized sample B; and, if so, why the child/woman
ratios in sample B showed a decline whereas those in sample A did
not. Also, why would the exclusion of remarried women have caused
a rise in the ratios in sample A? It must be assumed that remarried
women had systematically higher fertility and either that their incidence
decreased over time (despite a suggestion that mortality was increasing
prior to the Civil War) or that the fertility differential diminished. In
note 12, Wahl suggests that possibly improved recording of death dates
led to more younger women being included in the sample. This is
possible, but the effect would have had to have been quite large. It
could bias other analysis. And it could be examined directly by just
looking at the age-sex distribution over time. The very low levels of
child/woman ratios in sample B toward the end of the nineteenth cen­
tury are troubling as pertains to representativeness.
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Table C8.1 Fertility Measures: A Comparison of the Wahl Genealogical
Samples with Measures for the White Population of the United
States, 1800-1890

ChildIWoman Ratiosa Tot!ll Fertility Ratesb

Wahl Wahl
United United

Period Sample A Sample B States Sample A Sample B States

1800 943 7.04
1800-1809 561 908 7.0 5.0
1810 944 6.92
1810-19 570 717 7.1 4.8
1820 897 6.73
1820-29 625 627 6.9 4.4
1830 828 6.55
1830-39 631 527 6.6 4.2
1840 876 6.14
1840-49 641 415 6.1 3.8
1850 654 5.42
1850-59 664 296 5.3 3.5
1860 668 5.21
1860-69 746 215 4.8 3.4 4.61
1870 610 4.55
1870-79 850 289 4.8 3.3 4.47
1880 586 4.24
1880-89 886 313 3.7 3.5 4.18
1890 579 3.87
1900 508 3.56

Source: Wahl, table 8.2; United States Bureau of the Census (1975), sere A, pp. 119-34;
Coale and Zelnik (1963), table 2.
&Children 0-4 per 1,000 women aged 15-44.
bThe sum of age-specific overall fertility rates for women 15-44.

The period total fertility rates are much more encouraging, since
both samples exhibited declines over the nineteenth century. Peculiarly,
however, sample A had higher total fertility rates in the early nineteenth
century than did sample B, exactly the reverse of the situation with
the child/woman ratios. It is noted that sample A had more families
from higher fertility regions and from among the foreign born (who also
had higher fertility). This makes the differentials in total fertility rates
in table 8.2 more plausible, but it tends to make results from samples
Band C less convincing. Perhaps it is best at this point to consider
sample A as more representative, to regard samples Band C as special
subgroups (i.e., white, literate, largely living in the Northeast), and to
disregard the child/woman ratios as possibly an aberration of tabulation
procedures. They are, however, disturbing and remain a nagging re­
minder that the results in this paper may not be as informative as could
be hoped.
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At this point, it should also be pointed out that only husband-wife
nuclear families are used for fertility analysis, which is appropriate for
analysis of marital fertility. It is not clear, however, whether this had
any effect on the tabulations related to the child/woman ratios. Also,
were families with greater complexity excluded from analysis? Would
this impart biases? Further, at the end of the paper there is a discussion
of fertility differences among extended families. It appears that the
extension considered is only upward or downward and that nuclear
families alone were related. It is also not clear if extension is applied
to coresident kin (the usual definition). If so, this is a place where
household fertility (used in the title) and family fertility differ.

Among the major findings: "The number of children ever born to
the average woman in the sample declined throughout the nineteenth
century," which is quite consistent with the previous work (Thompson
and Whelpton 1933; Yasuba 1962; Coale and Zelnik 1963; Forster and
Tucker 1972). The more interesting result is the fact that early in the
century, fertility declines were caused by changes in nuptiality (in­
creases in proportions of females who never married) and increases in
adult female mortality. The divergences between cohort children ever
born and cohort total marital fertility rates (for women aged 20-44)
that are observed in table 8.7 (with the total marital fertility rates always
being higher) are traceable to nuptiality and mortality differences. Co­
hort total marital fertility rates did not decline for sample A until the
birth cohort of 1850-62, although decline in total marital fertility rates
may have set in for sample B as early as the birth cohort of 1813-24.
The declines were not large until the birth cohort of 1850-62 for sample
B. The declines in total marital fertility rates for both samples in the
seventeenth and eighteenth centuries must, I believe, be taken with
some caution. These were likely natural fertility populations, and, his­
torically, natural fertility populations have exhibited fluctuations in mar­
ital fertility (Smith 1977).

One question remains, however: If those were natural fertility pop­
ulations, why were the total marital fertility rates consistently lower in
sample B than in sample A (table 8.3)? As table 8.4 indicates, although
the average age of woman at first marriage was somewhat higher in
sample B than in sample A in the nineteenth century, the mean age at
first birth was greater by a larger amount (in B relative to A). This
implies a longer delay, and perhaps spacing behavior, in sample B. This
result is confirmed by the low values of M (table 8.5) for sample B
relative to sample A in the Coale-Trussell (1974, 1978) model fitted to
these data. The conclusion must be that some spacing was taking place
early or that there were biological and/or non-fertility-related behav­
ioral differences between the samples. Age-specific marital fertility
rates at ages 20-24 and 25-29 were also lower in sample B than in
sample A for the birth cohorts of 1750-99 and later, also indicating
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some differences between the samples in behavior at this early age not
usually characterized by controlling behavior.

In terms of fertility control within marriage, it becomes evident in
the Coale-Trussell m index in table 8.5 for sample B only for the birth
cohort of 1850-74 and in sample A only for the birth cohort of 1875­
99. On the other hand, stopping behavior at older ages is evident in
table 8.4, controlling for mortality (i.e., "average mother's age at last
birth for women at risk to age 45"), for both samples early in the
nineteenth century (on a period basis). The decline in age at last birth
was, however, more pronounced in sample B. This is also seen in the
lower levels and more rapid declines in age-specific marital fertility
rates at ages 30-44 in sample B over the nineteenth century, as well
as in the higher m values in table 8.5.

The peculiar nature of sample B in relation to sample A is evident
throughout: lower age-specific marital fertility rates at almost all ages
for all birth cohorts after 1750-99; consequently lower total marital
fertility rates; lower period total fertility rates; higher average age at
marriage; proportionately still higher mother's average age at first birth;
lower average age at last birth, even taking into account mortality;
earlier apparent fertility control within marriage. There is some evi­
dence that spacing as well as stopping behavior was characteristic of
this group from early in the nineteenth century. Both samples, however,
did exhibit the more conventional pattern of stopping as the century
progressed. Table 8.6, which gives the probabilities of progressing from
one parity to the next, shows another anomaly. At very low parities
(i.e., one, two, and three) sample B had lower parity progression prob­
abilities at these early parities which declined more than those for
sample A. It is unfortunate that the parity distributions and the parity
progression probabilities for higher parities were not given. Overall,
however, unless there was some higher incidence of subfecundity and
sterility at early ages and parities in sample B (which is possible by
chance considering the small genetic pool of only nine family histories),
there is evidence that sample B was peculiar in that it gave evidence
of early spacing, early stopping, and later marriage.

This peculiarity, or at least difference, concerning sample B is dis­
turbing because sample B is the basis for analysis by region (tables 8.7
and 8.8), by occupation (table 8.10), by farm-nonfarm residence (table
8.11), and by wealth (table 8.12). (Remember that sample C is derivative
from sample B.) The fertility differentials are, in some cases, not too
surprising: laborers had higher fertility than other groups, farm families
had more children than nonfarm families, the foreign born had larger
families than the native born. (There is some confusion concerning
rural/urban differences. Farm versus nonfarm residence is not equiv­
alent to rural versus urban residence, and so the discussion should
reflect this.)
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Regional differences are a bit hard to summarize (tables 8.7 and 8.8).
It does seem that declines began earliest in New England and the Middle
Atlantic regions and gradually spread to the Midwest and West. (Results
for the South are based on such small numbers and intermittent ob­
servations as to be of little value.) This, of course, fits with the findings
and views of Yasuba (1962), Forster and Thcker (1972), and Easterlin
(1971, 1976). Unfortunately, the New England region is lost to obser­
vation after the birth cohort of roughly 1825-36. The Midwest and
Middle Atlantic regions appeared to converge over time. The West
exhibited early marriage and high fertility until quite late. (Were any
of the Western families in sample B Mormons, a high fertility group?)
These regional differences are difficult to analyze easily because of
small cell sizes and irregular coverage. The results seem to confirm
prior work.

Results on wealth are of interest, in that a curvilinear pattern was
found. This has interesting implications for the relationship of wealth
(and permanent income) to fertility and holds possibilities for future
research on the relative importance of wealth versus price effects over
various ranges of wealth. Unfortunately, the sample is restricted to the
linked families (for the censuses of 1850, 1860, and 1870 for sample
C), and so the analysis must be limited in time and to the peculiarities
of sample B.

The analysis of correlation across generations is unclear. Are these
truly coresident extended households, or are they merely linked non­
coresident households? The positive correlation between fertility across
generations is of interest, although the effect of behavioral differences
aimed at differential fertility regulation across lineages may be confused
with biological differences and behavioral differences not related to
fertility. Table 8.14 does reveal substantial differences across family
histories, although some histories with few cases (e.g., nos. 3 and 7)
should probably be excluded from analysis.

This paper reveals that much of the early decline was through nup­
tiality adjustment (a "Malthusian" transition, to use the terminology
of Coale 1974). It is asserted in the paper that there was an important
effect from interruption of marriage via mortality, which apparently
was increasing prior to the Civil War. (See Robert Fogel's paper in this
volume.) The effect of mortality is, however, possibly overrated. Its
effect should have been expressed in a larger gap (relative or absolute)
between average mother's age at last birth (which takes mortality into
account) and average mother's age at last birth for women at risk to
age 45 (which removes the mortality effect). I have taken these values
from table 8.4 and calculated the absolute difference and the ratio of
the mean age at last birth to the mean age at last birth at risk to age
45. The results are given in table C8.2. The idea is that mean age at
last birth to risk at age 45 revealed the stopping age without mortality,
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Table C8.2 Comparison of Mother's Average Age at Last Birth with Mother's
Average Age at Last Birth at Risk to Age 45: Genealogical
Sample, 1700-1899

Sample A Sample B

Years (1) (2) (2) - (1) (1)/(2) (1) (2) (2) - (1) (1)/(2)

1700-1709 37.0 39.7 2.7 .9320 35.5 42.0 6.5 .8452
1750-59 38.8 39.0 .2 .9949 39.5 40.3 .9 .9801
1800-1809 38.1 40.5 2.4 .9407 35.9 38.2 2.3 .9398
1810-19 38.1 40.3 2.2 .9454 35.5 37.8 2.3 .9392
1820-29 37.6 39.8 2.2 .9447 35.0 36.4 1.4 .9615
1830-39 37.1 39.2 2.1 .9464 33.7 34.7 1.0 .9712
1840-49 36.4 38.3 1.9 .9504 33.1 34.0 .9 .9735
1850-59 35.1 36.8 1.7 .9538 32.6 33.7 1.1 .9674
1860-69 34.4 35.6 1.2 .9663 32.5 33.5 1.0 .9701
1870-79 34.0 34.6 .6 .9826 33.4 35.0 1.6 .9543
1880-89 31.5 32.9 1.4 .9574 32.8 32.9 .1 .9967

Source: Bourne (1985), table 4.
Note: (1) Mother's average age at last birth.
(2) Mother's average age at last birth at risk to age 45.

and the mean age for all women revealed the effect with mortality. The
table reveals no trend in favor of reducing fertility between 1800-1809
and 1870-79 for sample A. In fact, the absolute and relative differences
declined, pointing to an effect acting to increase actual fertility (and
to close the gap between total marital fertility rates and children ever
born). The results for sample B also showed a decline in the gap be­
tween 1800-1809 and 1840-49 and then an increase to 1870-79. For
this sample, then, fertility decline was counteracted by mortality prior
to 1850 and then modestly assisted by it. The real effect of mortality
in reducing fertility by shortening the childbearing period was between
the period 1750-59 and the beginning of the nineteenth century (1800­
1809).

The evidence presented in the paper does suggest that a "neo­
Malthusian" transition (i.e., control of marital fertility) was beginning
in the early nineteenth century, more in sample B than in sample A
and also more related to stopping than spacing behavior. This is not a
case of "either/or" but of "more or less." The data point to stopping
via declines in mother's average age at last birth to risk at age 45 as
early as 1800-1809 in both samples (table 8.4). The analysis of spacing
behavior must await a study of birth interval lengths, which is not
provided here. Also, further study is needed of the role in the fertility
decline of shifting weights among subgroups and regions having dif­
ferential fertility.

The results in this paper form a complement to earlier work by
Warren Sanderson (1979) and the paper in this volume by Paul David
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and Warren Sanderson. Sanderson (1979, table 2) found that nuptiality
changes were important in fostering declines in total fertility rates in
the nineteenth century, but the effect was not dominant except during
the decade 1880-90. More than half of the declines in total fertility
rates were due to declines in marital fertility. It is important to reconcile
these findings.

Overall, this paper constitutes an important first step in analyzing
what is potentially a most valuable window on the past. There are many
other possible uses for the data (e.g., the mortality paper by Robert
Fogel in this volume). More can be done with the fertility analysis, and
I am confident that it will be. But doubt as to the representativeness
of this sample remains: the low fertility of samples Band C; the dif­
ferences between samples A and B; the peculiar child-woman ratio
results; the fact that the samples are white, literate, and mostly native
born. There are thus reasons to regard the findings as pertaining to a
"leading" group in the demographic transition. As such, it is an im­
portant source of information on the fertility decline in the United
States, peculiar because it occurred in a largely rural, agrarian context
early in the nineteenth century.
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