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Interregional Differences in Per Capita Income,
Population, and Total Income, 184o—I9ço

RICHARD A. EASTERLIN
UNIVERSITY OF PENNSYLVANIA

AND NATIONAL BUREAU OF ECONOMIC RESEARCH

IN A homogeneous and infinitely mobile society with economic motiva-
tion supreme, regional differences in per capita income would be negli-
gible. The geographic distribution of population would be substantially
the same as that of income, and, with rates of natural increase every-
where the same, constant over time.

But productive factors are heterogeneous and imperfectly mobile, and
economic considerations do not rule alone. New techniques and chang-
ing product demands impinge with varying impact on the different
areas of the country, and fertility and mortality vary. The real world
presents a picture of differences among regions in the level and trend of
per capita income, and of disparate and changing regional distributions
of population and total income.

The main task of the present paper has been to construct estimates of
these differences in the United States. The estimates of total income,
population, labor force, and various components for each state and
region at each of seven dates from 1840 to 1950 comprise an extensive
body of data. They lend themselves to many lines of analysis, and only
some of the more important features are noted here.

The state income concept used is personal income, as defined by the
Department of Commerce, and relates to the income received by the
residents of a state.' The principal types of nonmonetary income
included are the value of food and fuel produced and consumed by
farmers and the net rental value of owner-occupied dwellings. The
estimates are in current dollars; no adjustment was made for differences
among regions or changes over time in the purchasing power of money.
Throughout the discussion "per capita income" refers to income per
head of the total population.

1 Charles F. Schwartz and Robert E. Graham, Jr., Personal Income by States since 1929,
Supplement to the Survey of Current Business, Dept. of Commerce, 1956, pp. 49—50 and 57ff.

Note: Radivoj Ristic provided extensive assistance in the preparation of this paper. The
author is also indebted to Robert E. Gailman for generous help, to Charles F. Schwartz for
his useful comments as discussant of the paper, and to Charlotte Boschan for programming
and carrying out certain calculations on the IBM 704. The machine time for these calcula-
tions was contributed by the International Business Machines Corporation.
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The analysis of per capita and total income rests on observations for
1840, 1880, 1900, and decennial years from 1920 through 1950. Three
basic series are used:

1. 1930—50—The new Department of Commerce series for state
personal income.2

2. 1880, 1900, and 1920—Series developed in a previous study,3
conceptually quite close to the Commerce series, differing chiefly in
that wages, salaries, and entrepreneurial income are distributed accord-
ing to the state in which payment is made, rather than where the
recipient lives.

3. 1840, 1880, and 1900—Estimates of income originating in com-
modity production and distribution given in Appendixes A and B.4
For the present analysis, the 1840 and 1880 data under (3) were used to
extrapolate the personal income series to 1840 on the assumption that
for each region the ratio of the 1840 to the 1880 share in personal income
was the same as the corresponding ratio for income originating in
commodity production and distribution. (An adjustment of less than
0.5 per cent was necessary to assure that the estimated 1840 regional
shares in personal income totaled 100 per cent.) A rough test of the
assumption and an analysis of the discontinuity introduced by changes
in the income concept is given in Appendix C.

In the estimates for 1920, 1930, 1940, and 1950, an attempt was made
to secure a better approximation to secular levels by averaging annual
estimates covering the reference cycle centered nearest to each date, as
indicated by the reference chronology of the National Bureau of
Economic Research. Thus, technically, the estimates for these years
are cycle averages for 1919—21, 1927—32, 1937 44, and 1948—53. While
the cycle midpoints vary somewhat, all fall within six months of July 1 of
the year ending in zero,5 and each cycle average has been treated as an
acceptable approximation of the secular level on July 1 of the initial
decade year.

Although the basic estimates were made by states, the analysis is
based principally on regions. The regional classification used corre-
sponds to the Bureau of the Census's geographic divisions, except that
Delaware and Maryland are included in the Middle Atlantic rather

2 ibid., pp.38 and 140—141.
Richard A. Easterlin, "State Income Estimates," in Simon Kuznets and Dorothy S.

Thomas, Population Redistribution and Economic Growth, United States, 1870—1950, Vol. t.
Methodological Considerations and Refrrence Tables, American Philosophical Society,
1957, p. 753.

Two estimates, differing somewhat in industrial scope, are given for 1840, one including
and one excluding "commerce." Since neither is perfectly comparable with the estimates
for the two later dates, I used the more comprehensive one. However, the results would not
have been significantly altered if I had used the other estimate.

The exact midpoints are July 1, 1920; January 1, 1930; January 1, 1941; and January
1, 1951.
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than the South Atlantic region, and the District of Columbia is
omitted.6 Appendix Table A—i indicates the states included in the
estimates in 1840 and 1880, the two dates for which all forty-eight
states are not covered. The boundaries of Wisconsin and Iowa terri-
tories in 1840 exceeded their later state boundaries, but subsequent
population censuses indicate few people lived in the areas later excluded.
Also the 1840 estimate for Virginia includes West Virginia, and the
1880 estimate for Dakota includes both North and South Dakota.

Numbers carry an unfortunate aura of precision, and before proceed-
ing to the analysis, a word of caution is in order on the statistical
reliability of the estimates. A reading of Appendix B of the present
paper, in which the 1840 estimate is derived, or of the description of the
basic 1880 and 1900 estimates in the author's previously cited study,
will reveal the various points at which an attempt was made to check
the estimates by testing assumptions, exploiting alternative sources of
data, and so on. It will also reveal, however, the points at which lack
of data (or imagination) prevented the development of adequate checks.
And there is no denying that the data available for estimates as far back
as a century or more are much inferior to those now at hand. How
serious these shortcomings are cannot be specified with precision. The
most that can be safely said is that the reliability of the estimates un-
doubtedly improves through time with the quality of the basic data.
(Part III of the Department of Commerce study cited above provides
an admirable discussion of the quality of the most recent estimates.)
The analysis undertaken below assumes some confidence in the reli-
ability of the estimates for the present purpose. But this is an assump-
tion which the reader is advised to test by careful perusal of the descrip-
tions of the estimates themselves.

Population
A brief review of population changes provides a convenient starting

point for the analysis, since it permits the establishment of a fairly
continuous background against which the more intermittent observa-
tions on income may be studied. The differences in population trends
since 1790 in the various regions are shown in Chart 1. (See also

6 New England: Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, and
Connecticut; Middle Atlantic: New York, New Jersey, Pennsylvania, Delaware, and
Maryland; East North Central: Ohio, Indiana, Illinois, Michigan, and Wisconsin; West
North Central: Minnesota, Iowa, Missouri, North Dakota, South Dakota, Nebraska, and
Kansas; South Atlantic: Virginia, West Virginia, North Carolina, South Carolina, Georgia,
and Florida; East South Central: Kentucky, Tennessee, Alabama, and Mississippi; West
South Central: Arkansas, Louisiana, Oklahoma, and Texas; Montana, Idaho,'
Wyoming, Colorado, New Mexico, Arizona, Utah, and Nevada; and Washington,
Oregon, and California.
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CHART I

Regional Percentage Share in National Population, 1790—1950
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share of the
An upward
the national

feature is the surge of population in successive
States expanded westward—first the East South
North Central, followed by the West South and
and finally the Mountain and Pacific regions

entered a phase of very rapid expansion. By 1840, when our income
data begin, this expansion had run its course in the East South Central
region, which had just reached its maximum share in the countrywide
total. Expansion had also proceeded quite far in the East North
Central, though the peak share for this region was not reached until
1870. The West North and West South Central regions were stilE in a
very early stage of growth, with the peak in the former not due until
1890, and in the latter, until 1910 if the peak is dated from the point
at which a marked leveling off takes place. The Mountain and Pacific
regions commenced significant development in 1850, a decade after
the initial inconie observation. In the Mountain region comparative
stability in population share set in around 1920, but in the Pacific, alone
of all the regions, the population share is still growing noticeably. In
most regions, the process of expansion from a negligible share to the
maximum took from seventy to one hundred years.

In the three regions which reached their maximum during the nine-
teenth century, a subsequent decline in population share occurred as
newer areas farther west expanded. Thus these regions followed the
pattern of the older New England, Middle Atlantic, and South Atlantic
regions, which showed declines from 1820 or earlier.

The magnitude of the shifts is indicated by the following tabulation
of percentage shares (in this and subsequent tables detail may not add
to totals because of rounding):

East Coast (New England,
Middle and South Atlantic)

East Central (East North and
East South Central)

West Central (West North and
West South Central) 5 22 19

West (Mountain and Pacific) 5 13

How did the movement of income in each region,
capita, compare with that in population? The
provide a summary answer.
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The Newer Regions
Since the rapid expansion of population in the newer regions was

such a dominating feature, the patterns of change in the East and West
North Central, Mountain, and Pacific regions are considered first. The
West South Central, which is the only other region experiencing rapid
population growth relative to the countrywide trend after 1840, is more
readily considered with the other southern regions.

In Chart 2, the regional figure for population, total income, and per
capita income is shown as a percentage of the United States value at
each date to bring out movements relative to the nation as a whole.
As in the case of Chart 1, an upward sloping line for a given magnitude
indicates a percentage rate of growth higher than the national average,
a downward one, a rate lower. It should be noted that the population
data are plotted at decennial intervals from 1840 onward, the income
data at 1840, 1880, 1900, and decennial intervals from 1920 onward.

The first point of note is that in all four of these regions there was a
tendency for per capita income to converge sharply toward the national
average during the period in which population was growing most
rapidly relative to the countrywide trend. For example, between 1840
and 1880, while the share of the East North Central region in total
population was increasing from around 17 to 22 per cent, per capita
income rose from 67 to 102 per cent of the national average. (Table
D—2.) However, the patterns for the Mountain and Pacific regions
contrast with those for the East and West North Central in that, in
addition to the later dating, the per capita movement was from a point
well above the average downward, while in the latter two, it was from
a point below upward.

In each region there was considerable agreement in the terminal dates
of the phase of rapid convergence of per capita income and that of rapid
expansion of population share, though comparison of the timing of the
two movements is limited by the scarcity of observations. The present
estimates indicate the following tentative results:

Terminal Date

Initial Convergence Initial Expansion
Region of Per Capita of Population

In come Share

East North Central 1880 1870
West North Central 1900 1890
Mountain 1920 1920

From this it would seem that the two movements tended to end within
a decade of each other.
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CHART 2
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In the three regions where the initial phase of rapid change ran its
full course, the subsequent pattern of movement in relative per capita
income varied, reflecting the differing course of economic opportunity
in the regions. In the East North Central, the trend was strongest,
showing a persistent slight improvement relative to the average. In
the other two regions, per capita income fell somewhat below the
average and then in recent decades recovered. In all four regions, the
movement of the share in total income, which, of course, was the joint
product of the change in population share and in relative per capita
income, resemble, by and large, the movement in the population share.

The typical pattern in these regions, then, consisted of an initial
phase—usually lasting six or seven decades—of rapid expansion in
population and income shares accompanied by convergence of per
capita income toward the national average. Cessation of rapid growth
in the population and income shares tended to occur around the time
that per capita income reached the average—probably within a decade.
Following the initial phase, the differential movement in income and
population varied from region to region.

While comprehensive explanation of these patterns is beyond the
scope of the present analysis, some light can be thrown on the differences
in income level or trend by examining the underlying detail on income
and labor force. The discussion focuses on the explanation of per
capita rather than total income, since this brings into view more im-
portant explanatory factors. Five underlying components of per capita
income are considered:

1. Per worker7 service income (wages, salaries, and proprietors'
income) in agricultural industry.

2. Per worker service income in nonagricultural industry.8
3. Labor force industrialization—the proportion of the labor force

engaged in nonagricultural industry.
4. Participation rate—the percentage of the total population in the

labor force.
5. Per capita property income (dividends, interest, and rent).
The manner in which the first, second, and fifth components enter

into the determination of total income per capita is obvious. The third,
labor force industrialization, is included because service income per
worker in nonagricultural industry is generally higher than in agricul-
ture, and differences among regions in the distribution of the labor
force between low income agriculture and high income nonagricultural
industry will therefore give rise to regional differences in per capita
income, even in the absence of differences in income per worker within

Worker is used for member of the labor force.
8 It would have been preferable of course to examine finer industrial or occupational

categories, but data were not available.
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each industrial sector. The fourth, participation rate, is included because
two regions with identical averages of service income per worker in
industry as a whole may differ in per capita income because they differ
in the distribution of the population between workers and dependents.9

As noted above, there is a break in the nature of the income concept
at 1880. In analyzing the total income trend, the 1840 and 1880
data on income originating in commodity production and distribution
were used to extrapolate the 1880 value for personal income to 1840.
However, a similar procedure was not attempted for the components.
Instead, the trend in the following 1840—80 components was treated
as representative of the pre-1880 trend in the specified 1880—1950 factors:

1840—80 Component 1880—1950 Component

Income originating per worker Agricultural service income
in agriculture per worker

income originating per worker Nonagricultural service in-
in nonagricultural commo- come per worker
dity production and distri-
bution

Percentage of nonagricultural Labor force industrialization
to total labor force in com-
modity production and dis-
tribution

Percentage of total labor force Participation rate
in commodity production
and distribution to popula-
tion

Since the present aim is chiefly to establish directions of movement, the
treatment of these items as equivalent seems valid. Unfortunately, it
was not possible to secure a satisfactory indicator for property income
per capita from 1840 to 1880.

Appendix Tables D—3 and D—4 provide the data on which the com-
ponent analysis rests. The reliability of the estimates for the com-
ponents is of course less than for total income per capita, in part because
the estimate for a component is typically subject to a wider margin of
error than for the aggregate, in part because the labor force estimates
are less reliable than population estimates. The latter is particularly
true for 1840 (see Appendix B). Also, no estimates were made for 1940,
and instead of cycle averages for 1927—32 and 1948—53, estimates for
1929 and 1949—51 were used to interpret the patterns for the former
dates. (The 1949—51 estimate differs slightly in concept from that for
1948—53 since it rests on the old "income payments" series of the

0 To account fully—in a proximate sense—for per capita income differences, several
additional factors would have to be distinguished. Cf. Easier/in, "Growth of Income in
United States Regions" in Kuznets and Thomas, Vol. ii [forthcoming], Appendixes A and B.
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Department of Commerce.) These difficulties caution against too rigid
interpretation of the figures given in the tables, particularly where
changes of only a few percentage points are involved. However, the
movements are usually quite substantial, and the patterns sufficiently
consistent to support the present analysis.

What light do the components throw on the trend in relative per
capita income in the newer regions? The following tabulation, based
on D—3 and D-.-4, brings out some of the salient features for the
East North Central region. Since we are interested in differential
movements, the regional figure for each component is expressed as a
percentage of the United States value:

1840 1880 1950
comparable to

East North Central 1840 1950

Total income per capita 71 108 102 112
Service income worker

Agricultural 85 137 133 110
Nonagricultural 80 99 103 lii

Labor force industrialization 87 96 98 104
Participation rate 88 93 93 103
Property income per capita 97 108

This shows that below average per capita income in this region in 1840
was associated with below average levels in all components, and that
convergence of per capita income toward the national average between
1840 and 1880 reflected improvements in these same components.
Also, the subsequent upward tendency of per capita income relative to
the national level was due to similar upward movements in all com-
ponents agricultural income per worker.

In the West North Central region the initially low level of relative
per capita income was due to all factors except the participation rate,
the high level of the latter compared to the East North Central region
reflecting the more recent impact of substantial in-migration :10

1840 1900 1950

comparable to

West North Central /840 /950
Total income per capita 79 106 97 95
Service income per worker

Agricultural 80 149 144 125
Nonagricultural 85 111 108 95

Labor force industrialization 7! 67 82 86
Participation rate 104 94 93 99
Property income per capita 77 88

'° See the discussion of participation rates in connection with Appendix Table B—12.
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The similarity of movement of agricultural income per worker to that in
the East North Central region is noteworthy. In the period of early
convergence of per capita income—through 1880 in the case of the East
North Central and through 1900 in the case of the West North Central
—agricultural income per worker rose from below to noticeably above
the national average. After this a tendency toward relative decline
set in.

The initial convergence of per capita income in the West North
Central region was associated with the movement in both agricultural
and nonagricultural income per worker, but unlike the pattern for the
East North Central region, not with improvement in the other two
components. The decline in relative per capita income from 1900 to
1930 and subsequent recovery was associated most consistently with
the movements in property income per capita and nonagricultural
income per worker. (See Table D—4.)

The Mountain region provides an interesting comparison with the
two North Central regions in their early stages of development. As
shown below, in this region the very high initial level of relative per

Mountain 1880 1920 1950
Total income per capita 168 100 95
Service income per worker

Agricultural 88 150 154
Nonagricultural 130 104 96

Labor force industrialization 145 90 94
Participation rate 125 96
Property income per capita 61 74 87

capita income was due in part to a relatively high level of nonagricul-
tural income per worker and of labor force industrialization (the region
had almost as high a proportion of the labor force in nonagricultural
industry as the New England and Middle Atlantic regions). The
importance of these two factors reflected in turn the predominance of
mining activity in the early stage of development of most states in this
region; in some, the proportion of the labor force in mining was higher
than 30 per cent.1' In contrast, in the two North Central regions, where
early development was predominantly agricultural, total income per
capita was initially below the national average. Also important in
accounting for the high income level in the Mountain region in 1880 was
the exceptionally high participation rate, a characteristic already noted
in the West North Central region in I 840 and connected with substantial
recent in-migration.

Following early mining development, the Mountain region experienced
11 Cf. Ann R. Miller and Carol P. Brainerd, "Labor Force Estimates," in Kuznets and

Thomas, Vol. I, Table L—5, pp. 623—63 I.
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rapid agricultural expansion. This was accompanied, as in the case of
the two central regions, by a rise in agricultural income per worker from
below to well above the national average. In the Mountain region,
however, the rise failed to increase relative per capita income. Instead,
the level dropped sharply toward the countrywide average. This was
partly the result of the agricultural expansion itself, which, though
accompanied by a sharp rise in agricultural income per worker, brought
a rapid decline in the region's relative degree of labor force industrializa-
tion. Thus, while in the United States as a whole the percentage of the
labor force in nonagricultural industry rose from around 50 to almost
75 per cent between 1880 and 1920, in the Mountain region there was
actually a decline—from around 73 to 67 per cent. In contrast, in the
North Central regions, where agricultural expansion was not preceded
by mining development, a decline in relative industrialization and the
consequent drag on per capita income growth either did not occur, or
(as in the case of the West North Central) was quite moderate.

Also important in the convergence of per capita income toward the
national average in the Mountain region were the relative declines in
the participation rate and nonagricultural income per worker. The
decline in the participation rate reflected, among other things, a rising
proportion of females in the population, probably due in part to a
similar shift in the sex composition of migrants as agriculture assumed
an increasing and mining a decreasing role in attracting population,
and in part to an increase in the importance in population growth of
natural increase, which of course is characterized by a roughly equal
sex distribution. Had there been no change in the relative level of any
other factor after 1880, the decline in the participation rate alone would
have been sufficient to reduce per capita income from 168 to 131 per
cent of the national average by 1920—more than half of the actual
decline.

Finally, in the Pacific region, as in the Mountain, the initially high
level of per capita income was accompanied by relatively high levels of
nonagricultural income per worker, labor force industrialization, and
participation rate, but in addition, agricultural income per worker and
property income per capita were noticeably above average—indeed,
even more so than the other three components:

Pacific 1880 1920 1950
Total income per capita 204 135 120
Service income per worker

Agricultural 212 204 159
Nonagricultural 136 107 110

Labor force industrialization 137 110 105
Participation rate 123 108 104
Property income per capita 165 149 123
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In this region all the components contributed to convergence of per
capita income, though the effects of nonagricultural income per worker,
labor force industrialization, and participation rate were wholly or
chiefly concentrated in the period up to 1920, while that of agricultural
income per worker occurred largely after that date.

The Southern Regions
Turning to the three southern regions (Chart 3), one is struck im-

mediately by the drastic decline between 1840 and 1880 in relative per
capita income. Indeed, the underlying current dollar estimates, which,
if anything, would probably be biased upward relative to constant
dollar figures, suggest that not only the relative but the absolute level
declined during this period, in every southern state, the 1880 level of
per capita income originating in commodity production and distribution
was below, or at best only slightly above that of 1840 (Appendix A,
Tables A—i and A—2). If valid, the implication—that two decades after
the start of the Civil War the South may have been little better off than
two decades before—attests strikingly to the impact of that war and the
subsequent disruption on the southern economy. Of course, not all the
deterioration was necessarily associated with the war. Indeed, it would
be of great interest to have income estimates for 1860 to see whether
there is evidence of decline in the relative position of the South in the
pre-Civil War period, and also for 1870, to determine whether the
decade of the seventies brought any improvement in income level.

Improvement did occur in the absolute level of per capita income—
still measured in current dollars but now with relatively complete
coverage—between 1880 and 1900 in most southern states, Louisiana
being the only noteworthy exception.'2 The rate of growth, however,
varied considerably from state to state. On the average, there was no
marked trend relative to the country as a whole, and as Chart 3 shows,
relative per capita income in each of the three regions was about the
same in 1900 as in 1880.

Commencing around 1900, however (the correct date might vary as
much as a decade or so), a sharp upswing took place in relative per
capita income in the South Atlantic and West South Central regions,
and a mild upswing in the East South Central. Indeed, the average
rates of growth between 1900 and 1920 in the two former regions were
the highest in the country, In 1930 a noticeable setback occurred, so
great in two of the regions—the East and West South Central—as to
wipe out the relative gains achieved by 1920. But recovery was rapid.
By 1940, all three regions had largely regained or even surpassed the
1920 level, and by 1950 relative per capita incomes were substantially

12 Easterlin, Table Y—l, p. 753.
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CHART 3

Regional per Capita Income as Percentage of National Level, and
Regional Percentage Share in National Total Personal Income and

Population, Southern Regions, 1 840—i 950
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above 1900. Indeed, for the first time the relative income standing in
one of the regions—the South Atlantic—exceeded that of 1840. More-
over, the recovery was widely diffused among the individual states—
every one showed a noticeably higher relative standing in 1950 than in
1900, and in only two was there an intervening census date at which the
1950 level was exceeded (West Virginia in 1920 and Florida in 1940).

The South Atlantic and East South Central regions showed largely
similar movements in total income share. For a good part of the period
the share declined, as both relative per capita income and the population
share decreased, but later the share swung upward, reflecting the
improvement in relative per capita income. The West South Central
region did not show a declining phase since the early decline in relative
per capita income was more than offset by the sharp expansion in
population share.

In summary, in all three regions the curve of relative per capita
income traced a rough U-shaped pattern, starting below the national
average in 1840 (except in the West South Central), dropping to a much
lower level in 1880, then leveling off, and starting to rise—around 1900
in the South Atlantic, (consistently) around 1930 in the other two—
although if income data between the dates of 1840 and 1880 were
available, the first stage would probably prove to be largely concen-
trated in a much shorter span of time. The income share of the South
Atlantic and East South Central regions, like relative per capita income,
traced a U-shaped pattern, with the phase of upswing dating from the
recovery of relative per capita income. The income share of the West
South Central region changed very little between 1840 and 1880 and
then turned upward.

As the following tabulation (based on Tables D—3 and D—4) shows,
the below average level of total income per capita in the South Atlantic
region was consistently associated with less than average levels of income
per worker in agricultural and nonagricultural industry, of labor force
industrialization, and (at least since 1880) of property income per
capita:

1840 1880 1950

South Atlantic
Total income per capita
Service income per worker

Agricultural
Nonagricultural

Labor force industrialization
Participation rate
Property income per capita

1840 1950

84 54 45 71

56 59 70
71 59 77
34 51 93

114 102 96
38 60

comparable to

86
79
49

114

87



OUTPUT GROWTH AND PRICE TRENDS: U.S.

The relative standing of the participation rate was the only exception to
the otherwise consistently unfavorable picture. The striking deteriora-
tion in relative income level between 1840 and 1880 reflected a sharp
drop relative to the national average in agricultural income per worker.
Also, despite the already low relative position in 1840, there was some
increase in the lag in labor force industrialization and in nonagricul-
tural income per worker. The partial recovery of relative per capita
income by 1950 was associated with improved relative levels of income
per worker in agricultural and nonagricultural industry, of labor force
industrialization, and of property income per capita.

The East South Central region followed a pattern in most respects
quite similar to that for the South Atlantic:

1840 1880 1950
comparable to

East South Central 1840 1950
Total income per capita 85 60 51 61
Service income per worker

Agricultural 90 66 69 53
Nonagricultural 87 89 79 76

Labor force industrialization 38 28 45 83
Participation rate 112 109 97 90
Property income per capita 39 44

The principal difference was that the improvement in relative per capita
income between 1880 and 1950 was chiefly associated with improvement
in relative labor force industrialization. This helps explain the smaller
magnitude of improvement in this region compared to the South
Atlantic.

The above average level of per capita income in the West South
Central region in 1840 was due primarily to the agricultural and com-
mercial prosperity of Louisiana (the state dominating the regional total)
and was reflected in very high relative levels of income per worker in
agricultural and nonagricultural industry:

1840 1880 1950
comparable to

West South Central 1840 1950
Total income per capita 160 67 60 81
Service income per worker

Agricultural 137 70 75 104
Nonagricultural 207 107 94 87

Labor force industrialization 67 29 49 92
Participation rate 110 110 99 93
Property income per capita 42 69
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As in the South Atlantic region, the sharp decline in relative per capita
income between 1840 and 1880 was associated with declines in all
factors except the participation rate.13 A significant rise in labor force
industrialization contributed to the subsequent improvement, as in the
case of the other southern regions, and improvements in agricultural
income per worker and property income per capita also worked in this
direction.

The Northeastern Regions
What of income trends in

regions—did per capita inco
countrywide average, or fall

the New
me keep
behind?

England and Middle
pace with the growth
Chart 4 suggests that

AtI antic
of the
in the

CHART 4
per Capita Income as Percentage of National Level,
Percentage Share in National Total Personal Income

Population, Eastern Regions, 1840—1 950

first part of the period, through 1880, both regions increased slightly the
margin by which they exceeded the countrywide average, that is, per
capita income grew slightly faster than the national rate. One should
be careful, however, not to infer a smooth trend for this period. The
increase in the relative margins of these two regions between 1840 and
1880 may be viewed as the other side of the precipitous drop in relative

13 In 1880, butnot 1840, the West South Central region included Texas. But the trends
a'so stand out clearly in Arkansas and Louisiana alone, the two states comprising the
region in 1840.
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income position of the southern regions.'4 Conceivably, if we had
sufficient data, this increase would appear, at least in some of the eastern
states, as an abrupt break in an otherwise converging trend during the
1840—1880 period. Some support for this possibility derives from the
fact that two New England states, Massachusetts and Rhode Island,
did not conform to the regional pattern from 1840 to 1880, but showed
a marked decline in their margin of excess over the national average.

After 1880, per capita income in these regions tended to converge
toward the national average. In New England, the tendency was well
pronounced from the beginning. In the Middle Atlantic region, the
movement was rather slight until after 1930, when it became very sub-
stantial.

Both regions showed a noticeable break in trend between 1920 and
1930; indeed, in the Middle Atlantic region it was so great as to raise
relative per capita income in 1930 almost to the 1880 level. We have
already noticed a similar break with regard to the three southern regions,
and reference to Chart 2 suggests that a like interpretation might be
placed on the 1930 standings of the West North Central and Mountain
regions. In fact, the only regions for which there is no clear evidence of
interruption in trend in 1930 are the East North Central and the
Pacific (though the latter—alone of all the regions—does show such a
break in 1940). The evidence seems to suggest that the period around
1930 represented a somewhat exceptional situation with regard to the
trend in interregional income differentials, though conceivably it is the
1920 configuration that should be so viewed. Both possibilities deserve
further exploration. It may be noted that Kuznets's national data for
the upper income groups show a swing similar to the state income data
—an increase during the 20's in the deviation from the average of the
per capita level of these groups, followed by a subsequent marked
decline.'5

In both the New England and Middle Atlantic regions the share in
total income tended to decline steadily—between 1840 and 1880 because
the population share declined; after 1880, chiefly because relative per
capita income declined, though in New England, the diminishing
population share also contributed noticeably. In the Middle Atlantic
region a break in trend parallel to that in relative per capita income
occurred in 1930.

Thus, the typical picture for these two regions is one of decline
relative to the countrywide movement. With regard to income share
this movement persisted throughout the full period; in the case of

Per capita income in the two Central regions grew more rapidly than in the Eastern;
hence, the improvement in relative income position of the two Eastern regions reflects
basically improvement relative to the South.

15 Cf. Simon Kuznets, Shares of Upper Income Groups in Income and Savings, National
Bureau of Economic Research, 1953, p. 591.
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population share, it was concentrated chiefly in the period before 1890
though noticeable decline continued in New England after that date;
with respect to relative per capita income, it occurred in New England
from 1880 onward, in the Middle Atlantic region chiefly after 1930.

Of the factors affecting relative per capita income in New England,
the role played by the degree of labor force industrialization was
particularly significant. This is shown by the following tabulation:

1840 1880 1950
comparable to

New England 1840 1950

Total income per capita 128 137 141 108
Service income per worker

Agricultural 105 109 111 97
Nonagricultural 107 95 95 97

Labor force industrialization 185 203 155 110
Participation rate 101 108 113 105
Property income per capita 164 135

The consistently high level of relative per capita income was clearly
associated with an exceptional advantage in labor force industrialization
—particularly in the nineteenth century, when the proportion of the
labor force in nonagricultural industry was as much as 50 per cent or
more above the national average. Furthermore, the increase between
1840 and 1880 in the percentage excess of per capita income over the
national average and the subsequent decline between 1880 and 1950
was accompanied by corresponding movements in labor force indus-
trialization.

Of the other factors, two should particularly be noted. The first,
relative property income per capita, was particularly high in New
England, and contributed to high relative per capita income and also
to the convergence toward the national level between 1880 and 1950.
The other, nonagricultural income per worker, is noteworthy because,
contrary to what might be expected, it appears to have played only a
small part in affecting the differential income position of the region.
The level hovered close to the national average, and the trend actually
ran counter to that in total income per capita.

As shown on next page, the foregoing remarks for New England
apply also to the Middle Atlantic region. A difference occurs in the
case of the participation rate which in the Middle Atlantic region
moved against the trend in per capita income rather than reinforcing
it as in New England. In addition, the excess of agricultural income
per worker over the national average was much greater in the Middle
Atlantic region than in New England, except in 1950.
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1840 1880 1950
comparable to

Middle Atlantic 1840 1950
Total income per capita 119 123 141 118
Service income per worker

Agricultural 130 154 144 94
Nonagricultural 106 100 102 109

Labor force industrialization 154 183 150 110
Participation rate 90 88 103 105
Property income per capita 172 135

The Country as a Whole
Up to this point the analysis has been primarily concerned the

patterns in individual regions. If the nine regions are now ranked at
each date by size of per capita income, are there any which stand out as
consistently higher or lower? And what of the average magnitude of
regional income differences—did it tend to grow or diminish over time?
Finally, what underlying components were chiefly associated with the
changing size of the per capita differences?

Let us look first at the regional ranks. In 1840 the West South
Central region was highest. Next were the Middle Atlantic and New
England regions, with roughly equal income levels, and finally, the two
North Central regions and the South Atlantic and East South Central,
clustered together.'6 But eliminating the slaves and their income from
the figures for the southern regions would shift the South Atlantic and
East South Central noticeably above the North Central and consider-
ably closer to New England and the Middle Atlantic.'7

The changes in rank between 1840 and 1880 were substantial. The
Mountain and Pacific regions, newly added to the array, topped the

16 The ranking is on the basis of the personal income figures extrapolated from 1880
(Appendix Table D—2). If the regions were ranked by per capita level of income originating
in commodity production and distribution (Table A—l), the Middle Atlantic region would
drop below New England, and the South Atlantic and East South Central would rise
above the two Central regions though not as high as the Middle Atlantic.

17 Seaman estimates the average cost of supporting each slave at $30 in 1840 (Ezra
Seaman, Essays on (he Progress of Nations, Scribner, 1852, P. 462). Accepting this figure,
one finds the per capita level of income originating in commodity production and distribu-
tion in the southern regions to be altered as follows:

Total Free
Population Population

South Atlantic $ 55 $ 71
East South Central 55 67
West South Central 104 157

This compares with estimates for the total population in the East and West North Central
regions of $46 and $51, respectively, and for the Middle Atlantic of $77 (Table A—I).
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standings by a significant margin. New England and the Middle
Atlantic region came next, close together as in 1840. These were
followed at some distance by the two North Central regions, which no
longer ranked with the South Atlantic and East South Central, but were
markedly higher. Then, dropping from first to seventh place came the
West South Central, and finally, at the bottom, the East South Central
and South Atlantic.

By contrast, the changes after 1880 were much less drastic. The
Pacific region generally retained the lead. After 1900 the Middle
Atlantic region rose from third to second rank and the East North
Cetitral from fifth to fourth, and, then, in 1950 the latter moved up
again to third, displacing New England. The most drastic shift oc-
curred with respect to the Mountain region, which, between 1880 and
1920 dropped sharply from second to fifth rank, and in 1950 was only
slightly ahead of the West North Central. The three southern regions,
though noticeably improving their relative income level during the
period, remained at the bottom of the array. The only change occurred
in 1920, when the South Atlantic moved from last position into eighth,
displacing the East South Central.

Was the average tendency towards convergence or divergence of per
capita income levels? To secure the fullest answer to this question
differences among states rather than among regions were examined.
For each state the percentage point deviation of per capita income from
the national average was computed, then, for each date the deviations
were averaged arithmetically, disregarding sign. A second average, simi-
lar to the first, was also calculated, except that the deviation for each
state was weighted by the state share in the national population total,
so as to minimize the effect on the average of states with large deviations
but relatively small populations. The following indicates, for income
originating in commodity production and distribution, the unweighted
and weighted arithmetic mean deviation of state per capita income
from the national average at the specified date, in percentage points:

Unweigh ted Weigh ted
Mean Mean

1840 (including commerce) 25 26
1840 (excluding commerce) 23 20
1880 45 28
1900 36 27

According to the figures for the unweighted mean, there was a marked
widening in state per capita income differences between the middle and
latter part of the nineteenth century. The weighted mean too shows an
increase, but the magnitude is much smaller, because the effect on the
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average of the large deviations of the western states in 1880 and 1900
is substantially reduced by the weighting procedure.'8

For the period from 1880 onward, a similar calculation was performed
for personal income per capita. To secure a more complete picture of
the trend, observations were added for all cycles from 1927 through
1955. In dating the results below, cycles are designated by their initial
and terminal dates. In every case from 1919—21 on, the calculation
rests on cycle averages, computed by the IBM 704 program, so as to
isolate the secular tendencies as much as possible. The following
tabulation shows the arithmetic mean deviation of state personal
income per capita from the national level at the indicated date:

Unweigh ted Weighted
Mean Mean

1880 47 35
1900 34 33
1919—21 24 28
1927—32 29 32
1929—37 30 32
1932—38 29 30
1937—44 25 25
1938—46 22 23
1944—48 18 19
1946—49 17 18
1948—53 18 18
1949—54 18 18

1953—57 18 18

In general, the picture—based on our fragmentary data—is one of a
decline in interstate differences in per capita income from 1880 to 1920,
an increase in the next decade of substantial magnitude but not suffi-
cient to wipe out the preceding decline, and a subsequent drop at an
unprecedented rate through the late forties. By the end of the period,
interstate differences were markedly less than in 1880. Moreover, if
the 1840—1900 series for the unweighted mean is taken as continuous

1.8 An objection may be raised because the number of states changes from twenty-nine in
1840 to forty-six in 1880 and forty-eight in 1900. However, there is no obvious statistical
reason why this should bias the result, since the new states may enter with deviations
either greater or less than average. Nevertheless, recomputing the 1880 and 1900 mean
deviations, and limiting the calculation to the twenty-nine states of 1840, gives the following
results:

Unweiglued Weighted
Mean Mean

1880 29 27
1900 28 27

While the magnitude of the average deviation is usually reduced, particularly for the un-
weighted mean, the conclusion that the average deviation rose between 1840 and 1880. still
holds.
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with the series for 1880 to the present (as seems reasonable, judging
from the overlap values for 1880 and 1900), interstate differences today
are found to be noticeably less than in 1840. The figures for the
weighted mean suggest the same, even without allowance for the likely
downward bias of the 1840—1900 series indicated by comparison of the
overlap values. This suggests that differences among states in per
capita income today may be less—indeed, noticeably less—than at any
time in over a century. However, in the most recent decade interstate
differences have, on the average, been remarkably stable.

Did all of the components show a similar movement, or were some
more closely associated with the trend in regional differences in per
capita income than others? To answer this, the arithmetic mean of the
regional deviations from, the national level was computed for each
component at each date from Tables D—3 and D—4. The procedure was
identical with that described above, except that the data were for regions
rather than states, and the calculation was performed for the un-
weighted mean only. For income originating in commodity production
and distribution the average regional deviations in 1840 and 1880 were,
in percentage points:

1840 1880

Total income per capita 20 40
Service income per worker

Agricultural 19 38
Nonagricultural 27 13

Labor force industrialization 47 64
Participation rate 9 11

For per capita income the sharp rise in the average regional deviation—
from 20 to 40 per cent—was accompanied by a noticeable divergence in
regional levels of agricultural income per worker and labor force
industrialization. Surprisingly, however, regional levels of nonagricul-
tural income per worker converged during this period, thus offsetting
in part the tendency towards divergence arising from other sources.'°

For personal income and its components, the average regional
deviations from 1880 to 1950 were:

1880 1900 1920 1930 1950

Total income per capita 46 37 26 31 17
Service income per worker

Agricultural 35 39 41 33 26
Nonagricultural 17 16 10 14 11

Labor force industrialization 41 30 21 18 9
Participation rate 9 6 6 5 5

Property income per capita 50 46 40 48 28

The inference that convergence in a component contributed to convergence in total
income per capita is valid only if there is positive correlation between the two—a condition
which is satisfied by all components.
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Convergence of per capita income over the period as a whole was
accompanied by substantial convergence in agricultural and non-
agricultural income per worker, labor force industrialization, participa-
tion rate, and property income per capita. Thus all of the components
distinguished here contributed to the narrowing of per capita income
differences between 1880 and 1950, though not necessarily continuously
or to an equal extent. The widening of per capita income differences
between 1920 and 1930 was associated with divergence in nonagricul-
tural income per worker and property income per capita; interregional
differences in the other three components narrowed even during this
period.

We have covered a great deal of ground in relatively short compass.
What general impression remains? On the one hand there was the wide
variety of experience. Trends in population and in total and per capita
income varied among regions at a given time and within the same region
over time. In addition, the relative influence of the underlying com-
ponents of per capita income differed in time and space. Amid the
variety, however, there was important evidence of stability. Changes in
population and income shares became less marked. Per capita income
levels tended on the whole to converge, reflecting at least in part growing
uniformity among regions in the underlying components. Significant
changes in shares and widening of per capita differences may still occur
in the future, of course, for the impact of the changing conditions of
economic development is always uncertain. Yet the impression remains
of a great geographic area becoming more and more welded into a single
economic unit and of growing balance among the parts—in short, of a
more efficient geographic allocation of resources.

General Notes to Appendixes
Calculations were carried through on unrounded figures. Detail does not necessarily

add to totals because of rounding.
In 1840, Virginia includes West Virginia, Wisconsin includes eastern Minnesota, and

Iowa includes western Minnesota and the eastern part of North and South Dakota.
In 1880 and 1900, "Dakota" includes North and South Dakota
At all dates, the District of Columbia has been omitted.
The Middle Atlantic region includes Delaware and Maryland, the South Atlantic region

excludes them and also excludes the District of Columbia.
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INTERREGIONAL INCOME DIFFERENCES

APPENDIX B
Derivation of Estimates: 1840, 1880, and 1900

The income concept used in the estimates presented in Appendix A
is income originating in commodity production and distribution in
each state. It includes payments for the provision of labor and property
services (wages, salaries, proprietors' income, rents, interest, and
dividends) and income in kind (food and fuel produced and consumed
by farmers, and the net rental value of owner-occupied farm and non-
fp.rni dwellings) distributed by state on a "where paid" rather than
"where received" basis. Commodity production and distribution covers
agriculture, mining, construction, manufacturing, transportation, public
utilities, and (in 1840) trade. Not included is income originating in
finance, insurance, and real estate (other than services of owner-occu-
pied dwellings); in the service industries (domestic, personal, profes-
sional, recreational services, and so forth); and in government. The
decision to limit the industrial scope of the estimates was based on lack
of data for the service sectors in 1840, for which not even labor force
data were available. Two variants of the 1840 estimate are presented,
one including and one excluding income from "commerce," that is,
transportation and trade.

The 1840 estimate is basically that of Seaman, revised somewhat and
adjusted for comparability with the later estimates. The bulk of this
appendix is devoted to an analysis of his estimate and to my reasons for
accepting his figures rather than attempting to construct a new estimate.
The 1880 and 1900 estimates are mine, adjusted so far as possible to the
scope of the present concept.

Despite adjustment, there remain elements of incomparability between
the 1840 and 1880—1900 estimates. Unlike the estimates for the later
dates, the 1840 estimate refers to gross rather than net income origina-
ting; that is, no deduction was made for depreciation in arriving at the
income total. In addition, the 1840 estimate includes the value of
agricultural improvements done by the farmer (clearing, draining,
fencing, and so forth) but excludes income from the services of dwell-
ings. There is also some disparity in industrial coverage. The 1880 and
1900 estimates include transportation but not trade; hence the 1840
estimate including commerce is somewhat broader in coverage (includ-
ing both transportation and trade), while that excluding commerce is
somewhat narrower (omitting both). A reliable separation of the two
sectors in 1840, or the addition of the trade sector in 1880 and 1900, was
not possible from the available data. In addition, the construction
sector in 1840 covers only house-building. Finally, the estimates differ
in the division between agricultural and nonagricultural industry,
because the 1880 and 1900 estimates include all income from forestry
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and fishing under agriculture, while the 1840 estimate includes in
agriculture only the income from production of fuelwood (though this
is larger in amount than the income from other forestry and fishing
activities included under nonagricultural industry).

These comments on the industrial scope of the income estimates and
of shifts in scope between 1840 and 1880—1900 also apply to the labor
force estimates in Appendix A.

INCOME ESTIMATE FOR 1840

Two fairly detailed estimates of state income for 1840 were prepared
by contemporary writers: one by George Tucker, Professor of Moral
Philosophy and Political Economy at the University of Virginia, pub-
lished in 1843, the other by Ezra C. Seaman, lawyer and one-time
federal and state government official, first published in 1848 and revised
in 1852.20 This posed as an alternative to preparation of an entirely
new estimate the possibility of using one of the earlier estimates.
Clearly, the estimator living at the time has an advantage over one who
comes later in his greater familiarity with sources of data, and probably
a better notion of the reasonableness of the figures. On the other hand,
the concepts and methods of the later estimator are more likely to
conform to the needs and standards of present day analysis.

At first glance, the two estimates are surprisingly close.21 The
national totals, which fall on either side of a billion dollars, differ by
less than 10 per cent, and many of the state figures are reasonably close.
However, closer investigation reveals that the similarity is largely the
consequence of substantial offsetting differences in the estimates for
income originating in agriculture and in commerce. Tucker's estimate
of agricultural incom.e for the nation as a whole exceeds Seaman's by
SI 14 million, or over 20 per cent, while his estimate for commerce is
S71 million less, more than 40 per cent. Examination of the construc-
tion of the estimates shows the superiority of Seaman's procedures both
conceptually and in degree of refinement. For example, in estimating
agricultural income Seaman makes a more consistent allowance for the
possibility of duplication arising from the use of part of the output for
seed and feed. His estimate for commerce draws more fully on available
information, utilizing data on both employment and capital whereas

20 George Tucker, Progress of' the United Slates in Population and Wealth in Fifly Years,
Press of Hunt's Merchants' Magazine, 1843, ch. xx, and Seaman, ch. xiv (see footnote 17,
above). An earlier edition of Seaman's work was published in 1846, and followed by two
supplements, in 1847 and 1848. The 1848 supplement contains the first set of state income
estimates, which were incorporated in revised form in the 1852 edition. Unless otherwise
specified, citations of Seaman are to the 1852 edition. A third edition, in two volumes, was
issued in 1868, but the state income estimates were unchanged.

21 See the comparison in Seaman, to Essays on the Progress of Nations,
No, II, Baker and Scribner, 1848, pp. 147—48.
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INTERREGIONAL INCOME DIFFERENCES

Tucker uses oniy the latter. Indeed, Seaman's concepts and techniques
prove to be surprisingly up-to-date. For example, Seaman develops
two separate estimates of national income, one, by summing income
originating in various industries, the other, as the total of final products
of the economy. Some of the components of the latter are estimated
by use of a crude commodity flow technique similar to the more
elaborate one currently employed by the Department of Commerce.

I therefore discarded Tucker's estimate and decided to subject
Seaman's to more intensive examination, and concluded that with one
important exception (the estimate of income from production of animal
products) Seaman's figures were acceptable. In the following sections,
a detailed discussion is presented of Seaman's sources and methods
and the evaluation on which this conclusion was based. It may be
helpful at this point, however, to summarize briefly the principal
findings.

Conceptually, Seaman's estimate relates to gross income originating
in commodity production and distribution in each state. His estimate is
"gross" only in that no allowance is made for capital consumed in the
process of production. Though no specific citations are given, Seaman's
estimate obviously is based for the most part on data in the federal
census of 1840.22 in his preface (page ix), Seaman indicated that "the
works most frequently consulted, in addition to official documents and
reports, have been 'Hunt's Merchants' Magazine,' 'The American
Almanac,' 'British Almanac and Companion,' 'Annuaire of France,'
'McCulloch's Statistics,' 'Commercial Dictionary and Universal Gazet-
teer,' 'Porter's Progress of the Nation,' 'Hallam's Middle Ages,' 'Jacob
on the Precious Metals,' 'Brande's Encyclopedia of Science and Art,'
'Gibbon's Rome,' 'Mosheim's Church History,' and 'Murray's Geog-
raphy'." It is clear, too, that Seaman had Tucker's work at hand.

Seaman developed an estimate of income originating in each state
in each of six industrial sectors: agriculture, manufacturing, mining,
commerce, fisheries, and forestry. The method differs among the sectors
according to the nature of the underlying data. For the most important
sector, agriculture, the census provided chiefly data only on quantity of
output, and Seaman derived his income estimate by valuing each type
of output at the average price in each state, 1840—46, after allowing for
the portion consumed in production as seed and feed. For manufac-
turing, the census reported "value manufactured" (sales and probably
additions to inventories) in census year prices. To determine income
originating in each state, Seaman reduced the value totals for each
industry by the nationwide ratio of materials to value manufactured.

22 In a few cases Seaman corrected the basic census data. Generally his arguments
for the corrections are convincing and 1 accepted them throughout, but had the census been
followed completely, the estimates would have been substantially the same.
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For the other principal industrial sector, commerce, the census gave
information on labor force and on capital invested in the industry in
each state. Seaman converted these to income estimates by applying
an average wage to the former (with a slight allowance for interstate
variation) and an average rate of return to the latter.

While Seaman's statement of his procedures is fairly detailed,
especially considering the standards of his day, there is some un-
certainty, chiefly with regard to the sources Seaman used in moving
from the census data to the income estimates. Of course, some un-
certainty is present to some extent in every income estimate, since no
estimator could state (and no reasonable consumer want) every detail
of his procedure. Nevertheless, I undertook to reconstruct Seaman's
estimates to determine the size of the uncertainty. Starting with the
census materials and drawing on such other relevant sources as could
be readily identified, I used Seaman's methods to derive an estimate of
agricultural and nonagricultural income state by state, With a few
exceptions, the reconstructed estimate for agricultural income fell
within 10 per cent of Seaman's, while for no state did the difference in
nonagricultural income exceed 6 per cent. These differences seem well
within the margin of error of the estimates. In the detailed discussion
below, where there is uncertainty about Seaman's procedure, I have
indicated how I attempted to reconstruct his estimate.

Finally I attempted to evaluate Seaman's estimates. For the country-
wide totals I had the recent estimates by Robert Gailman of value added
in agriculture, manufacturing, and mining.23 To evaluate the accuracy of
the figures which Seaman used in transforming the census data into an
income estimate for each state—such as the pattern of interstate varia-
tion in prices of different agricultural products, the allowances for seed
and feed consumed in. agricultural production, and the deduction for
materials consumed in manufacturing production—I drew chiefly on
the 1848 report of the Commissioner of Patents, Tucker's study, and
the .1850 federal census. On the whole, the outside sources supported
Seaman's estimates quite well. One important exception developed,
however. Seaman's estimate of income from animal products appeared
to be badly understated. I therefore introduced a revised estimate for
income from this source, following chiefly Galiman's procedure. In
addition, to improve comparability with the 1880 and 1900 estimates,
the value of home manufactures was eliminated from agricultural
income, and income from the prpduction of fuelwood was shifted from
the nonagricultural to the agricultural sector.

2! Robert E. Galiman, "Value Added by Agriculture, Mining and Manufacturing in the
United States, 1840—1880, "unpublished Ph.D. dissertation, University of Pennsylvania,
1956. Gallman's paper in the present volume incorporates some revision of these estimates,
but these are not significant for our purpose.
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Agricultural Income
SEAMAN'S ESTIMATE. For most crops, the 1840 census provided

information on physical output only during the census year. Seaman
reduced the output totals of wheat, barley, oats, rye, buckwheat, and
potatoes to allow for the portion of the crop consumed as seed. He
excluded the output of hay completely on the ground that it was used
almost entirely for feed in agriculture except in the New England and
Middle Atlantic states, where he reduced output by either a third or a
half, on the ground that the remainder was sold by the farmer to the
commercial cities and large towns for horses and mules used for non-
agricultural purposes.

The output totals after the adjustments were valued at the prices
received by farmers, to obtain the contribution of crop production to
gross farm income. In describing the prices used, Seaman states
(page 452): "In estimating the annual value of products, my aim has
been to estimate their average value during the last seven or eight years
at the places of production, or where they are sold by the producer."
The average price applicable to the output in the nation as a whole is
given for each crop. However, in deriving the state estimates, Seaman
introduced an allowance for differences in the prices received by farmers
in different states. The state prices which he used are actually given
for only five crops (though important ones): wheat, corn, oats, potatoes,
and sugar. in reconstructing Seaman's estimates, I used Tucker's
state prices for barley, rye, buckwheat, hemp and flax, wool, tobacco,
rice, and cotton, adjusting the price of the first four in each state
proportionately to secure Seaman's nationwide average price. For all
other crops I used Seaman's average price for the country as a whole,
with no allowance for state-to-state variation.

Seaman also included at full value the census return on value of
produce of market gardeners and added an allowance for the products
of domestic gardens not returned by the census. In reconstructing his
estimates the latter was distributed by state in proportion to the state
distribution of the agricultural labor force.

For livestock products, the census reported the value of the annual
output of poultry and of dairy products. Seaman thought the returns
low and included them at full value, together with additional allowances
for the net output of eggs and poultry not returned by the census and
for milk and cream consumed by farmers. In reconstructing Seaman's
estimates, I distributed the former by state in accordance with the census
distribution of poultry, and the latter in accordance with the census
distribution of dairy products.

The census provided no information on the annual slaughter and net
increase of cattle, sheep, swine, and horses and mules, reporting only
the total stock as of June 1, 1840. Seaman's estimate of the annual
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income from these livestock (other than from dairy products) is quite
crude. The adjustment of his estimates is discussed below.

The census also reported the annual value of the products of orchards,
of nurseries and florists, and of family goods (home manufactures).
The first two Seaman included at full value, and the last he reduced by
half to allow for materials purchased from the nonagricultural sector.
Finally, he included an allowance for capital formation in kind in the
form of clearing and fencing land, and "draining and other agricultural
improvements." In reconstructing his estimates I distributed both by
state (following his brief description on pages 452—453) in accordance
with the share of each state in the decade increase in population.

Table B—i summarizes the reconstruction of Seaman's state estimates
of agricultural income. On the whole the results are good. For most

TABLE B-i
Distribution of States by Percentage Deviation of Reconstructed

Agricultural Income Estimate from Seaman's, 1840

Deviationa
(per cent)

All
States East Central

South
Atlantic

South
Central

10 and overb 2 2
5to9.9 7 1 5 1

Oto4.9 8 2 3 3
—O.lto—5 5 3 1 1

—5.lto—l0 4 3 1

Less than 3 2 1

Total 29 11 7 5 6

a Deviation of reconstructed estimate from Seaman's for United States as a whole was
0.04 per cent.

b includes Illinois, 20 per cent, and Iowa, 25.
C Includes New Jersey, —11 per cent, Delaware, —12, and South Carolina, —22.

states the reconstructed total is close to that given by Seaman. In all
but five the difference is less than 10 per cent. Moreover, the regional
pattern of differences between the two estimates conforms to what
might have been expected. In all of the eastern states except three
(Maine, New Hampshire, and Vermont), the reconstructed total falls
short of Seaman's, while in every central state the opposite is true. In
deriving the reconstructed totals, 1 made no allowance for interstate
price variation for certain crops though Seaman undoubtedly did.
Since prices were generally above t.he countrywide average in the East
and below average in the West (see, for example, Tables B—2 and B—5),
the effect of the assumption of uniform prices for certain items would be
to lower my total relative to Seaman's for the eastern states, and to
raise it for the central states.
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In two of the five states for which the difference exceeds 10 per cent
(New Jersey and Delaware), a higher allowance for interstate price
variation in the reconstructed estimate would probably have reduced
the deviation to less than 10 per cent. Such an allowance would have
worked in the same direction in Illinois and Iowa, where its effect
would probably have been greater than in most of the other central
states, since prices were generally somewhat lower in the two states.24
Also the small base for computing the percentage difference for Iowa
tends to exaggerate the discrepancy.

For the remaining state for which the difference is large, South
Carolina, an explanation in terms of price variation does not seem
reasonable, especially considering the close correspondence of the
reconstructed and Seaman totals for other states in the region. Possibly
Seaman made a computing error in the case of South Carolina, a
possibility supported by a comparison of Seaman's agricultural income
estimates and Tucker's, in which Seaman's estimate for South Carolina
appears noticeably out of line. Leaving aside the four frontier states of
Michigan, Wisconsin, Iowa, and Missouri, Tucker's estimate is always
higher except for South Carolina. In the present estimates, however,
I accepted the Seaman estimate since the effect of adjustment would
have been relatively small, particularly on the patterns of regional (as
opposed to state) income variation.

EVALUATION. Granted that the uncertainty in the sources and methods
underlying Seaman's estimate is of relatively small quantitative signi-
iIcance, are the adjustments Seaman made in moving from the basic
census data to his income estimate acceptable? Aside from his estimate
of income from. animal products, this calls chiefly for evaluation of the
deductions for seed and feed, of the differences in state prices, and of
the adjustments for undercoverage of the census.

As a check on Seaman's deductions for seed and feed, we have the
independent estimates of Gailman, derived by extrapolating backward
the Department of Agriculture estimates for 1869 and after. The
tabulation shown on next page compares the percentage of crop
entering gross income (output after deduction for seed and feed as a
percentage of the initial total) according to the two estimators.25
The striking difference in the adjustments for corn and oats is due to
differences in estimating the output of animal products. Seaman made
no deduction for feed for the two crops and estimated the value of
animal products over and above the value of feed. Gailman made a
direct estimate of the value of animal products in full, and consequently

Cf. Seaman, p. 366, Tucker, pp. 172—194, and Annual Report of the Commissioner of
Patents for the Year 1848, H. Exec. Dcc. 59, 1849, PP. 647—685.

25 Cf. Seaman, pp. 453—454 (the percentage for hay is a weighted average of the state
percentages discussed above in the text), and Gailman, p. 159.
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Seaman Galiman
Wheat 89 85
Corn 100 18
Oats 92 30
Barley 89 85
Rye 89 74
Buckwheat 92 69
Hay 19 18
Potatoes:

Irish
92Sweet 1 85

reduced the output of corn and oats to allow for the portions included
in the animal products estimate as feed. For the remaining crops, the
allowances for seed and feed are sufficiently close for one to conclude
that use of Gailman's percentages instead of Seaman's would have had
little effect on the state estimates. The two crops for which Seaman and
Galiman differ most, buckwheat and rye, account for a very small part
of agricultural output compared to the crops for which they are in close
agreement.

Seaman did not allow for possible duplication arising from the in-
clusion of goods purchased from the nonagricultural sector in the value
of agricultural output. But this probably does not impair the accuracy
of his estimates since the principal purchase of this type was manufac-
tured fertilizer, which Gallman (pp. 189—190) suggests was unimportant
in 1840.

Of the five crops for which Seaman specified the price used in valuing
state output, one, sugar, is highly concentrated geographically. Hence
the evaluation of the reasonableness of Seaman's pattern of interstate
price variation was limited to four crops, though important ones: wheat,
oats, corn, and potatoes. For comparison, I employed the prices used
by Tucker in constructing his income estimates and also those reported
in the 1848 Patent Office report (pp. 646—647), which were "compiled
from a number of returns in the different States; and in some instances,
perhaps, eight or ten—in others, not more than four to six; and in
one or two instances, perhaps, not more than two. The extremes are
given, and the replies ranged from these; but in many instances
there was almost an entire similarity in the judgments formed in the
case of the most prominent crops. . . . For a few of the states, as no
returns were received in answer to our circular, there are no records
made."

Table B—2 summarizes the comparison of wheat and corn prices. The
results for oats and potatoes were similar. Since both Seaman and
Tucker show fairly little price variation within the principal regions,
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TABLE B-2
Range in Price per Bushel Received by Farmers for Wheat and Corn,

Three Sources, by Region and State
(cents)

WHEAT CORN

Seaman6
Patent
Officec Seaman6 Tuckerb

Patent
Officec

United States 77 80 28 35

New England I 12'% 125 6234—67 60—75
Maine 125—150 75—100
New Hampshire 125—150 75—100
Vermont 100—175 50—100
Massachusetts 150 80—90

Middle Atlantic 8734—11234 100 40—6234 50—6234
New York 3734—75
New Jersey 110—125 50—75
Pennsylvania 75—1 25 33—100
Maryland 100

CentraF' 50—60 15—25 20—25
Ohio 60—100 10-60
Indiana 45—75 16—35
Illinois 6234—80 1234—25
Michigan 6234—100 25-40
Iowa 50—75 10—20
Kentucky 75 25
Tennessee 50—95 25

South Atlantic 50—11234 100 20—50 40—50
Virginia 6234—100 33—60
South CaroLina 100 40—75
Georgia 60—75 20—40

South 100—i 1234 100 25—40 40—50
Alabama 50—100 25—50
Mississippi 50

Average of 1840—46. Source: Seaman, p. 366.
b Average of 1840 and 1843. Source: Tucker, pp. 172—194 (value of product divided by

output).
C 1848. Source: 1848 Patent Office report, pp. 647—657.
d For this table only, Kentucky and Tennessee were included in the Central and excluded

from the South Central region.
Except Tennessee, 75 cents.

only the price range in each region is presented. The 1848 Patent Office
report's price range for each state is reproduced in full.

Seaman's prices are an average for 1840—46, Tucker's an average for
1840 and 1843, those in the 1848 Patent Office report refer to 1848;
hence there is. no reason to expect the levels to be the same, but the
pattern of interregional variation does show fair similarity. Prices in
the central states are generally lower than elsewhere. Also there is a
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tendency for prices to be lower as one moves down the eastern seaboard
from the New England to the Middle Atlantic and South Atlantic
states. Finally, the magnitudes of interstate price differences appear
reasonably consistent among the several sources. Thus the interstate
price differences assumed by Seaman for these crops seem consistent
with other evidence.

in evaluating Seaman's adjustment for undercoverage of the census,
we have again the estimates of Gailman, though they are not entirely
independent since Gailman was guided in part by Seaman's work.
But Gailman could compare his adjustments with estimates for subse-
quent dates, and to that extent they may be taken as independent. On
the whole, his results support Seaman's, as indicated in the following
tabulation of their estimates of the value of products omitted from the
agricultural. census (in millions of dollars) :26

Seaman Gal/man
Improvementsa 32 26
Milk and cream 11 20
Poultry and eggs 3 13
Products of domestic gardens 10 6
Otherb 7

Total 56 72
a Clearing, fencing, draining, and other improvements.
b Peas and beans, molasses, honey, and flaxseed.

Seaman's adjustments raise his agricultural income total by around
10 per cent. Had I used Galiman's, the increase would have been only
slightly greater. For some items the two estimators differ, but not
importantly. Galiman also estimated several other items not covered
by the census but their total value is small and would add only a little
over 1 per cent to Seaman's income total. I therefore accepted Seaman's
adjustments.

How does Seaman's nationwide agricultural income estimate com-
pare with Galiman's? The difference is startling at first sight. Seaman's
income total is about $540 million, Galiman's about $730 million. A
detailed reconciliation, however, shows much greater correspondence.27
indeed, the difference is almost wholly explained by four factors:
(1) the excess of Galiman's estimate for income from animal products
over Seaman's ($94 million); (2) the higher level of prices at which
Gailman's estimate is valued (accounting for about $50 million of the
discrepancy); (3) Gallman's inclusion of forest products, chiefly fire-
wood, in agricultural income while Seaman classified this under forestry

26 Seaman, p. 454, and Gallman, pp. 105, and 349—350.
27 am indebted to Gailman for providing this reconciliation.
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($26 million); and (4) Gallman's inclusion of family goods without
deducting Seaman's allowance of 50 per cent for materials ($14 million).
In my adjustments I substantially eliminated the discrepancies arising
from the treatment of animal products and of forest products. The
treatment of family goods is not relevant since I eliminated family
goods from Seaman's estimate to improve comparability with the 1880
and 1900 data. This leaves only the discrepancy due to valuation, and
this appears reasonable, since there was a sharp decline in prices
between the census year of 1839—40, the valuation base used by Gallman,
and the years 1840-46 used by Seaman.

ADJUSTMENTS TO SEAMAN ESTIMATE. The most important adjustment
was to the estimate of income from animal products—that is, income
(other than from dairy products) from the production of swine, cattle,
sheep, and horses and mules. The 1840 census reported only the total
stock of each type of livestock on hand as of June 1. Seaman did not
attempt to estimate directly the total value of animals slaughtered or
added to stock during the year. Instead he included in his agricultural
estimate the output of all grains (after deducting an allowance for seed)
at their full value plus an estimate of the value of output of each type of
livestock beyond the grain consumed by that type (pages 451—455). In
another place (pages 277—278), however, Seaman estimated national
product from the final product side. In the process he made an estimate
of the output of pork and beef which is of use in appraising his estimate
of income from animal products.

Gailman's study suggests that Seaman's implicit estimate of income
from animal products is much too low, probably by around $90 million.
The principal issue in choosing between the Gailman and Seaman
estimates is the consistency of the estimate of pork production (which
accounted for about 70 per cent of the income from animal products in
1840) with the census returns on Indian corn and on hog inventories.
A reasonable estimate for 1840 is that it took about seven bushels of
corn to raise one hundred pounds of pork, and that the ratio of hogs
slaughtered to the January 1 inventory was around 100 per cent.28
Testing the estimate of pork production against the census returns by
means of these conversion factors, one finds that Seaman's estimate is
low with regard to both returns, while Galiman's is reasonably consis-
tent.29 Seaman attempted such a test for the corn return and concluded

For the corn conversion ratio, see Seaman, p. 275 and Galiman, p. 121. The slaughter
ratio, given by Gailman (p. 118), is the same as that used by Strauss and Bean for the latter
part of the nineteenth century (Frederick Strauss and Louis H. Bean, Gross Farm Income
and Indices of Farm Production and Prices in the United States, 1869—1937, Dept. of Agri-
culture, Tech. Bull. 703, December 1940, p. 116).

Cf. Gallman, pp. 122—123. The census corn return provides the oniy independent
test of the Galiman estimate, since he derived his estimate of pork output from the census
inventory figure.
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that the census return on corn was too high rather than his pork
production figure too low. But, as Galiman pointed out, Seaman's
conclusion seems doubtful because of the continuing high returns for
corn at later censuses and because he overlooked the inconsistency
between his estimate of pork production and the census return on hog
inventories.

Seaman's estimate would appear to draw support from the 1850
census return for animals fattened. Indeed, on this basis he concluded
that his 1840 figure for income from animal production was too high,
not too low, while Gailman's estimate for 1850 is $161 million larger
than the census figure of $109 million. However, Gailman (p. 106) gave
good reason for believing that the census returns were grossly under-
stated during these years. Possibly the returns referred only to sales of
slaughtered animals. For 1869 Strauss and Bean (pp. 112—123) secured
an estimate of gross income from animal production which, after
allowance for conceptual differences, is reasonably close to Gailman's,
which exceeds the census return by $520 million.

In view of the evidence favoring Gailman's figures, I revised Seaman's
estimate. First the value of Indian corn and the value of swine and
cattle produced in excess of that included in the corn total was eliminated

TABLE B-3
Example of Adjustment of Seaman's Estimate of Agricultural Income, 1840

(millions of dollars)

United States Pennsylvania

Seaman's agricultural incomes 540 53

Family goods 14 1

Indian corn 106 7
Swine 14 1

Cattle 38 4

Add: C
Fuelwood 40 4
Indian corn 20 1

Pork 174 15
Beef 62 6

Equals: Revised estimate 664 68

Seaman, p. 461.
b Family goods: Value (1840 census Compendium, p. 359) multiplied by 0.5. Indian corn.

United States, Seaman, p.453; Pennsylvania, quantity (Compendium, p. 144) multiplied by
price (Seaman, p. 366). Swine and cattle: United States, Seaman, p. 454; Pennsylvania,
quantity (Compendium, p. 359) multiplied by price (Seaman, p. 454).

C Fuelwood: Seaman, p. 462. Indian corn: Same as in footnote b except that a deduction
of 81.5 per cent of total value was made for seed and feed (cf. Gailman, p. 159). Pork and
beef: Table B-4.

116



INTERREGIONAL INCOME DIFFERENCES

from Seaman's estimates (Table B—3).3° Since this eliminated corn used
for purposes other than animal production, it was necessary to add
back an estimate for the value of corn production going to non-feed
purposes. My procedure in estimating pork and beef production
generally followed the lines laid down by Galiman (pp. 104—126), and
is illustrated in Table B—4. The allowance for interstate differences in

TABLE B-4
Estimate of Value of Pork and Beef Production,

United States and Pennsylvania, 1840

All Stales Pennsylvania

Pork:
Swine inventory, June 1, 1840 (thous.)a 26,297 1,504
Swine slaughtered, census year 1840 (mill.

lbs. live weight)U 4,536 260
interstate price relative 200
Adjustment for price differences among

states (miii. lbs. live weight)' 5,906 519
Value of pork production ($ 174 15

Beef:
Total cattle inventory, June 1, 1840 (thous.) 14,968 1,173
Ratio of beef cattle to all cattle, 1850 (%) 49
Beef cattle inventory, June 1, 1840 (thous.)a 8,043 571
Beef cattle slaughtered, census year 1840

(mill. lbs. live weight)" 2,738 194
interstate price relative (%)C 167
Adjustment for price differences among

states (miii. lbs. live weight)d 3,310 325
Value of beef production (8 62 6

a Pork: 1840 Census of the United States, Compendium, p. 359. Beef: Total cattle
inventory, June 1, 1840 (ibid., p. 359) times ratio of "other cattle" to "total neat cattle,"
1850 (1850 Census of the United States, Compendium, p. 170) divided by 100, except all
states entry, which is the sum of state entries.

b Pork: Swine inventory, June 1, 1840, times the ratio (0.1725) of swine slaughtered
during the census year 1840 as estimated by Gallman (pp. 117—123 and 146) to the swine
inventory on hand June I, 1840. Beef Beef cattle inventory, June 1, 1840, times the ratio
(0.304) of cattle slaughtered during the census year 1840 as estimated by Gailman (pp. 123-
126 and 346) to the beef cattle inventory on hand June 1, 1840.

C From Table B-5.
d Swine or beef cattle slaughtered times interstate price relative, except all states entry,

which is the sum of state entries.
Pork: Preceding line times the national total for the value of pork production ($174

million), obtained as the product of live weight slaughtered (4,537 mill. lbs.) and the mean
price (80.038 per lb.) for 1840 and 1844—45, as estimated by Galiman (p. 169), divided by
the all states price adjustment (5,906). Beef Preceding line times the national total for the
value of beef production ($62 million), obtained as the product of live weight slaughtered
(2,739 miii. lbs.) and the mean price ($0.023 per lb.) for 1840 and 1844—45, as estimated by
Gailman (p. 169), divided by the all states price adjustment (3,310).

30 The adjustments relating to family goods and fuelwood in the table are discussed later.
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prices (Table B—5) was based chiefly on data in the 1848 Patent House
report, but since data were not given for every state, the pattern was
filled out on the basis of related data given by Tucker and Seaman.3'

TABLE B-5
Farm Price per Pound Live Weight of Pork and Beef by State

Relative to the Price in Ohio, 1840
(per cent)

Pork Beef

All New England states 225 200
All Middle Atlantic states 200 167
Ohio, Michigan, and Wisconsin 100 100
Indiana and Illinois 90 80
Iowa and Missouri 80 80
Virginia and North and South Carolina 150 133
Georgia and Florida 125 90
Kentucky. and Tennessee 100 90
Alabama and Mississippi 125 90
Arkansas and Louisiana 125 90

Based chiefly on data from the 1848 Patent Office report, pp. 673ff.

Table B—6 summarizes the effects of the revision of Seaman's estimate
of income from pork and beef production. Agricultural income in the
nation as a whole is raised about 18 per cent. In the states the change
ranges from a decrease of 5 per cent in Delaware to an increase of almost

TABLE B-6
Distribution of States by Percentage Change in Agricultural Income

Resulting from Revision of Estimate for Income from Pork and Beef
Production, 1840

Changea All
(per cent) States East Ce

South
niral Atlantic

South
Central

30 and overb 3
25—29.9 3
20—24.9 6 3
15—19.9 6 1

10—14.9 5 2
5—9.9 3 3

0—4.9 2 1

Less than ØC 1 1

1

2
2 1

2 2
1 1

2
1

1

1

1

Total 29 11 7 5 6

a

C

Percentage change for all states combined was
Includes Arkansas, 38 per cent, Tennessee, 38,
Includes Delaware, —5 per cent.

18 per cent.
and Florida, 31.

Tucker, pp. 172—194 (prices were derived by dividing value aggregates by quantities
ol out put), and Seaman, pp. 366, 454.
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40 per cent in Arkansas, with about three-fifths of the states showing an
increase between 10 and 25 per cent. In most Eastern states the revision
is smaller than elsewhere, chiefly because of the relatively smaller
importance of livestock as a source of agricultural income.

To determine the importance in the estimate of the assumed pattern
of interstate differences in pork and beef prices, I made an alternative
calculation of agricultural income for each state on the assumption of
no price variation among states. The range of the changes in Seaman's
estimates resulting from the assumption of no price variation is com-
pared below with the changes when the pattern of Table B—5 is used:

No Price
Price Variation

Variation of Table B—5
All states —17 to +62 —5 to +38

East —17 to +10 —5 to +24
Central + 23 to + 62 +12 to + 28
South Atlantic +10 to +42 +15 to +31
South Central +6 to +61 +4 to +38

Clearly, if no price variation had been assumed, the effect of the revision
would have varied much more widely among states. The changes would
have ranged from about —17 per cent to +62 per cent, rather than
between —6 and +39 per cent. The eastern states would have shown a
much smaller upward revision or often a downward revision, while the
central states would have shown a much greater upward revision. Thus
the allowance for state variations in the price of beef and pork has a
noticeable effect on the estimate of interstate differences in agricultural
income. As indicated above, the pattern of variation used in the present
estimates is supported, on the whole, by data in the 1848 Patent Office
report and in the Tucker and Seaman studies. But it must be recognized
that the allowance is crude, and that use of a partially different pattern
would have altered the results somewhat.

The revision differs from Gailman's estimate of income from animal
products because of the use of different years for valuation. Also, I did
not attempt to allow for the value of the annual increase of pork and
beef or for the annual output of veal, and continued to use Seaman's
estimates for income from the production of sheep, horses, and mules,
and as a consequence of the latter, oats. Except for the difference in
valuation base, the magnitudes involved were small compared to the
value of pork and beef output (Gailman, p. 46) and the possible effect
on interstate differences therefore was not large.

In other adjustments of Seaman's estimate, I eliminated the value of
family goods and shifted from the nonagricultural to the agricultural
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sector the income originating in the production of fuelwood, including
fuelwood consumed by farmers (Table •B—3). The adjustments were
made to improve comparability with the estimates for 1880 and 1900.
Other income from forestry and fishing was not shifted to agriculture
because a corresponding shift for the labor force in forestry and fishing
was not possible. The net change due to both adjustments in Seaman's
countrywide total was an increase of 5 per cent. In most eastern and
central states the increase was 4 to 8 per cent. In the southern states,
where fuelwood is less important, the change was generally between
zero and +4 per cent.

Nonagricultural Income
SEAMAN'S ESTIMATE. Seaman's estimate of the distribution of non-

agricultural income by sector is as follows (in millions of dollars) :32

Manufactures 220
Commerce 168
Mining 27
Lumber 15
Fisheries 10

Total 440

Because of the predominant importance of manufactures and commerce
in the nonagricultural total, my evaluation of Seaman's method was
confined to the two sectors.

About forty industry classifications are distinguished in the 1840
census returns on manufactures, among them a category "houses."
Hence the returns include the value of housing construction as well as
manufacturing activity. On the other hand, the manufacture of bar and
cast iron was included with the mining returns. For most industries, so
far as value data are concerned, the census reported only the value of the
annual output, presumably including both sales and additions to
inventories. Seaman adjusted the census returns for houses for two
obvious errors (p. 765), and for apparent undercoverage of flouring,
saw, and oil mills. He also added a relatively small allowance for
repairs to housing. Net product originating in each state was obtained
by reducing the value of output data for each industry in the state by
the countrywide ratio of raw materials to value of output in that
industry.

Under "commerce," the 1840 census reported the number of estab-
lishments and amount of capital invested in the following activities:
commercial and commission houses in foreign trade (including capital
invested in navigation); retail, dry goods, grocery, and other stores;

32 Seaman, pp. 461—462. The District of Columbia is excluded.
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lumber yards; and butchers, packers, and so forth. In addition, the
occupational returns reported the numbers engaged in commerce,
navigating the ocean, and internal navigation. In his estimate of income
in commerce Seaman included all these activities and added 10 per cent
to the capital returns to allow for omissions. Hence his coverage con-
forms closely to the modern category of trade and transportation.

Seaman derived his estimate by assuming the same rate of return,
per cent, on commercial capital of all types in every state. To

this he added an estimate of labor income by multiplying the returns
for numbers engaged by an assumed average wage. The average wage
was taken as the same throughout the country ($600), except that in
the case of the census category of ":ommerce," he assumed a noticeably
higher wage ($1,000) to prevail in New York, Boston, Philadelphia,
Baltimore, and New Orleans. Finally he added a small allowance for
the estimated income from railroads and canals.

Table B—7 indicates the extent to which my reconstructed estimates
of nonagricultural income approximated Seaman's (the footnote to

TABLE B-7
Distribution of States by Percentage Deviation of Reconstructed

Nonagricultural Income Estimate from Seaman's, 1840

Deuiationa
(per cent)

All
States East Central

South
Atlantic

South
Central

4.Oto 5.9 3 1 2
2.Oto 3.9 5 1 3 1

Otol.9 5 1 1 3
—0.lto—2.0 8 5 1 1 1

—2.1 to —4.0 5 2 3
—4.1 to —6.0 3 1 2

Total 29 11 7 5 6

a Deviation of reconstructed from Seaman's estimate for the United States as a whole
was —1.8 per cent.

The reconstructed nonagricultural estimate was derived following the description in
Seaman's Essays, pp. 455—465, and in his Supplement, pp. 131—133, 137—146. For the items
for which Seaman's method of distributing by state was uncertain, I used the following
procedures. Printing and binding. State distribution of capital invested as reported by the
1840 census. I-louses built: The distribution including Seaman's corrections (Essays, p. 465)
was used. Repairs of houses: State distribution of stock of dwelling houses and furniture
as estimated by Seaman (Supplement, p. 153). The total for the slave states was distributed
on the basis of population. Pig and cast iron: State distribution of tons of cast iron pro-
duced as reported by the 1840 census. Income or tolls on canals and raifroads: omitted.

the table gives the derivation of the reconstructed estimate). The
reconstruction yielded even better results than the one for agriculture.
In no state was the deviation from the original Seaman estimate over
6 per cent and in most considerably less. From. this we may conclude
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that the few items for which Seaman's procedure is uncertain (see the
note to the table) introduce only a small margin of uncertainty in his
estimates. There is a slight downward bias in the reconstructed figures
because of the omission of income from railroads and canals, which
omission also largely accounts for the regional pattern of the deviations
between the two sets of figures.

EVALUATION. Gailman's estimate of the national total of income
originating in manufacturing in 1839—40 supports Seaman's fairly well.
After adjusting the latter for the principal differences in scope (that is,
excluding housing and including manufacture of pig and cast iron),
Seaman's estimate comes to about $220 million, while Galiman's is
$240 million. In some details the estimates of course differ somewhat
more.

Seaman's deductions for materials consumed can be checked against
t.he federal census of 1850 and the New York state censuses of 1835 and
1845. Table B—8 compares for each of the twenty principal industry
classifications of 1840 the ratio used by Seaman with those shown by the
censuses. On the whole, Seaman's ratios stand up fairly well. The
principal exception is in leather manufactures, where Seaman's allow-
ance for materials appears too small. However, if the 1850 census ratio
had been used instead, the countrywide total for manufacturing
income would have been reduced less than 4 per cent and that for non-
agricultural industry as a whole by less than 2 per cent.

Seaman's procedure may be criticized because it does not allow for
duplication in the manufacturing total other than raw materials; for
example, for items such as state and local property taxes, containers,
office supplies, and services. However, their value in 1840 was probably
small compared to raw materials.

Another objection to Seaman's technique is that it does not allow
for interstate differences in the ratio of raw materials to value of product
within an industry, but it is unlikely that allowance for this type of
variation would alter the estimates much. Tucker, in deriving his
estimate for manufacturing, assumed the same ratio of raw materials
to value of product, per cent, in every industry except milling.
Yet his results, not only with regard to the national total, but state by
state, were quite similar to Seaman's. Tucker's countrywide total was
around 9 per cent higher than Seaman's and in most states his manu-
facturing total was between zero and 10 per cent higher. (This finding
also supports the conclusion of the preceding paragraph—that allow-
ance for sources of duplication other than raw materials would not have
altered the estimates significantly.) In the few states for which the
difference appears greater, Tucker's calculations generally were in error.
The reason for the similarity in results is that the composition of manu-
facturing in a state typically varies from industries with low raw
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materials ratios to those with high, so that Seaman's allowances for
interindustry variation tend to cancel for manufacturing as a whole.
It is likely that the same would be true if interstate as well as inter-
industry variation were taken into account.

TABLE B-8
Ratio of Value of Raw Materials to Gross Value Product in Principal

Manufacturing Industries, Seaman and Alternative Sources
(dollar figures in millions)

Percentage ratio of value of raw materials

Net value
producta

to gross value product

Seamana U.S. Censusb N. Y. State Censusc

Materials 1840 1840 1850 1835 1845

Cotton $28 40' 58 54 39
Leather manufactures 25 25 50
All other manufactures 24 33
Mills 24 75 83 79 75
Houses 22 45 43
Wool 9 55 63 60 67
Bricks and lime 8 20 29
Carriages and wagons
Machinery

8
7

30
33

33
40

Repairs of houses 6 40 43
Furniture 5 30 36
Hats, caps, bonnets, etc. 5 40 50
Distilled liquors 4 60 67 74 75
Mixed manufactures 4 40 63
Various metals 4 60 53
Hardware, cutlery, etc. 4 45 41
Tobacco 4 40 54
Ships 4 50 44
Paper 3 50 54 52 53

Total, specified
industries 196

Total, all industries 220

a Seaman, pp. 455—556.
Ii 1850 census, Digest of the Statistics ot Manufactures, 35th Cong., 2d sess., S. Exec.

Doc. 39, 1859.
of the State of New York 1835, and fir 1845.

There seems little possibility of securing reliable tests of Seaman's
procedures in estimating income originating in commerce. His methods
necessarily yield a little interstate income variation, because he assumes
higher earnings levels in five cities than elsewhere. To avoid reliance
on Seaman's assumptions I made two sets of estimates, one including
and one excluding income from commerce.
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INCOME ESTIMATES FOR 1880 AND 1900

I derived the estimates for 1880 and 1900 in a previous study (Easter-
un, pp. 753—757). However, two adjustments were necessary to make
the figures which related to personal income and covered all industries,

TABLE B-9
Personal Income and Income Originating in Commodity Production and Distribution:
Reconciliation of United States Totals by Type and Industrial Sector, 1880 and 1900

(millions of current dollars)

Total

Service Income Property Income

Agri- Nonagri- Agri- Nonagri-
Income Total cultural cultural Total cultural cultural

(1) (2) (3) (4) (5) (6) (7)

1880
Personal income° 8,740 7,373 1,968 5,405 1,367 213 1,154

Less income originating
in:

Private householdsb
1 722 491 491Otherserviceindustriescj ' 2,674 2,674

Miscellaneousd 287 287 287

Equals income originat-
ing in commodity pro-
duction and distribu-
tion 4,731 4,142 1,968 2,174 589 213 376

1900
Personal incomea 15,390 12,866 2,613 10,253 2,524 343 2,181

Less income originating
in:

Private household&'
6 272 769 769

651 651Other service industriese I ' 4,852 4,852
Miscellaneousd 550 550 550

Equals income originat-
ing in commodity pro-
duction and distribu-
tion 8,569 7,245 2,613 4,632 1,324 343 981

a Cols. J....5,• Easterlin, Table 4.1, p. 705. Cots. 6 and 7. Obtained by distributing the
property income total (ibid.) between agriculture and nonagriculture according to the
proportions shown in ibid., Table 4.2, p. 711.

b Col. 4: Obtained by multiplying the countrywide interindustry relative (ibid., Table
4.4, p. 723) by average service income per worker in nonagricultural industry as a whole
(ibid., Table Y—4, p. 756), and then by the industry labor force (Miller and Brainerd,
Table L—5, p. 623). Cot. 7: The entry for "all other industries" (Easterlin, Table 4.2) was
multiplied by the ratio of total property income in Table 4.1 to that in Table 4.2.

c Ccl. 4: Same procedure as for col. 4 in footnote b.
Imputed rents and mortgage interest on nonfarm owner-occupied homes (ibid., Table

4.2) multiplied by the ratio of total property income in Table 4.1 to that in Table 4.2.
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more comparable with those for 1840 (Table B—9). First, income origi-
nating in industries-engaged in providing services other than commodity
distribution was eliminated. In terms of the industry classification used
in the earlier 1880 estimate, these industries comprise the private
households industry and "all other" (trade, finance, insurance, real
estate, government, and service industries other than private house-
holds). In addition, imputed rents and mortgage interest on nonfarm
owner-occupied houses were deducted.

Second, the 1880 and 1900 countrywide totals for service and for
property income originating in agriculture and in nonagricultural com-
modity production and distribution were distributed by state. For
agricultural service income, the same distribution was used as in my
original estimates (p. 755). For service income originating in non-
agricultural commodity production and distribution, an estimate was
obtained for each state by subtracting income originating in private
households and other service industries from the nonagricultural total
(Table B—l0, lines 1—5). The sum of the state estimates derived in this
way differed only slightly from the countrywide total shown in Table

TABLE B-b
Derivation of Estimate for Service and Property Income Originating in Nonagricultural
Commodity Production and Distribution, and of Property Income Originating in

Agriculture, Pennsylvania, 1880

Nonagri-
Al! Private Other cultural

Nonagri- House- Service Agri- Commodity
culture holds industries culture Production

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

Service income per worker:
1. United States average ($) 622 471 876
2. Pa. relative to all states (%) 96 110 103
3. Pa. 598 518 900
4. Pa. labor force (thous.) 1,084 117 320 647
5. Pa. service income mill.) 648 60 288 300
6. Property income, United

States (8 mill.) 213 376
7. Share of industry's income-

originating wealth located
in Pa. (%) 11.2 12.6

8. Property income, Pa. (8 miii.) 24 48

Service income originating: Line i—Col. I, Easterlin, Table Y—4, p. 736; cols. 2 and 3,
countrywide interindustry relative (ibid., Table 4.4, p. 723) times col. 1. Line 2—Col. 1,
Table Y—4, p. 756; entry for Pennsylvania divided by U.S. average. Cols. 2 and 3, from
underlying worksheets. Line 3—Line I times line 2 divided by 100. Line 4—Miller and
Brainerd, p. 629. Line 5—Line 3 times line 4, except col. 5. obtained by subtracting cols.
2 and 3 from col. I.

Property income originating. Line 6—Table B—9, col. 6. Line 7—Easterlin, Table 4.5,
col. 1, p. 728. Line 8—Line 6 times line 7.
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B—9, and the state entries were therefore adjusted proportionately to
secure a sum equal to the latter total.

The countrywide total of property income originating in agriculture
(Table B—9) was distributed by state according to the share of the
nation's income-originating agricultural property located in each state,
on the assumption that the rate of yield on agricultural property was
the same in all states. A similar procedure was followed for the country-
wide total of property income originating in nonagricultural commodity
production and distribution, but since separate estimates of nonagricul-
tural wealth employed in the commodity producing and in the service
industries were unavailable, the state distribution of all nonagricultural
wealth was used in allocating the income total to each state (Table B—l0,
lines 6—8).

POPULATION AND LABOR FORCE
Estimate for 1840

The 1840 population figures are those given in the 1840 census
(Compendium, pp. 7—103). The labor force estimates too are derived
from the census (from the returns on "persons employed") but with
several changes. First, in accordance with the decision to limit the
industrial scope to commodity production and distribution, I did not
include persons reported under "learned professions and engineers." In
addition, I somewhat revised the returns for agriculture in a number of
states, and for nonagricultural industry in Rhode island. Table B—li
shows the states for which a revised estimate was made and compares
the total state labor force after with that reported in the census.
For the United States as a whole, the revisions raise the census total only
about 2 per cent, but for several states the change is between 10 and
20 per cent.

The industrial scope of the 1840 census inquiry on industry of em-
ployment was fairly specific. Seven categories were distinguished:
mining; agriculture; commerce; manufactures and trades; navigation
of the ocean; navigation of canals, lakes, and rivers; and learned
professions and engineers. However, no limits for characteristics such
as age, sex, and color, were placed on the segment. of the population to
which the inquiry was to be addressed. Nor was there any established
tradition in this regard. The only previous inquiry had been twenty
years earlier and was similarly unspecific. (In contrast the 1850 inquiry
was limited to the free male population over fifteen years of age.)
Seaman thought that the employment returns were considerably less
accurate than the population returns and that in several states the range
of the population covered by the employment inquiry differed noticeably
from that typically covered.33

Seaman, "Essays," pp. 297—298, and "Supplement," p. 151, note.
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TABLE B-li
Revised and Census Figures for State Labor Force in Commodity

Production and Distribution, 1840

Deviation
from census

of revised
labor force

As%
Total labor force

Censusa
(thousands)
Revised1-' Thousands

of Census
Labor Force

United States 4,730 4,835 104 2

East:
New Hampshire 98 79 —18 —19
Rhode island 41 36 —6 —14
New Jersey 89 91 2 2
Pennsylvania 339 398 59 18
Maryland 99 109 10 10

Central:
Ohio 352 363 11 3
Iowa 13 13 1 4
Missouri 109 112 4 4

South:
North Carolina 234 243 9 4
Georgia 221 227 6 3
Florida 14 16 2 13
Alabama 188 198 10 5
Arkansas 28 30 2 7
Louisiana 97 III 14 14

Entry for each state is the sum of the census returns on persons employed in the
following industries: mining, agriculture, commerce, manufactures and trades, navigation
of the ocean, and navigation of canals, lakes, and rivers, as reported in the 1840 census,
Compendium, pp. 7—103.

b The census return for the following counties or towns was adjusted as described in the
text: New Hampshire—Coos, and Grafton; Rhode Is/and—Smithfield; New Jersey—
Morris; Pennsylvania—Adams, Berks, Dauphin, Lancaster, Lebanon, Lehigh, Monroe,
Northhampton, Wayne, Bedford, Clearfield, Clinton, Columbia, Huntingdon, Venango,
and Westmoreland; Maryland—Anne Arundel (adjusted for overenumeration), Carroll,
Cecil, Frederick, Somerset, Washington, and Worcester; Ohio—Carroll, Harden, Jefferson,
and Paulding; Iowa—Delaware and Jackson; Missouri—Buchanan, Daviess, Linn, and
Livingston; North Caro/ina—Currituck, Cartaret, Martin, and Rutherford; Georgia—
Baker, Bryan, Dade, Houston, Irwin, Montgomery, Tatnall, and Ware; F/orida—Nassau,
Jackson, and Washington; A/abama—Marion, Dale, Henry, Jefferson, and Tuscaloosa;
Arkansas—Crittenden, Desha, Sevier, and White; Louisiana—St. Charles, St. John
Baptist, Avoyelle, Caddo, St. Landry,St. Mary's.

The percentage of reported labor force to total population ("reported"
participation rate) exhibits some disturbing intra-regional variations,
which differences in underlying economic and demographic character-
istics do not seem to explain (Table B—12, col. 1). For example, in the
East, New Hampshire and Rhode Island seem exceptionally high, and
Pennsylvania, Maryland, and possibly New Jersey, exceptionally low.
In the South, Florida appears quite low.
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TABLE B-12
Specified Item as Percentage of Population in Each State, 1840

Total Labor Force Males of Urban
Census Revised Working Agea Slaves Population"

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

United States 28 28 26 15 8

New England
Maine 27 27 26 0 3
New Hampshire 34 28 27 c o
Vermont 30 30 27 0 0
Massachusetts 28 28 30 0 22
Rhode Island 38 33 28 C 21

Connecticut 29 29 28 C 4

Middle Atlantic
New York 28 28 28 C 19

New Jersey 24 24 27 C 5

Pennsylvania 20 23 26 C 14
Delaware 27 27 26 3 0
Maryland 21 23 26 19 22

East North Central
Ohio 23 24 26 0 3

Indiana 25 25 25 C 0
illinois 26 26 28 ° 0
Michigan 30 30 30 0 0
Wisconsin 34 34 42 e 0

West North Central
Iowa 30 31 32 0
Missouri 28 29 26 15 4

South Atlantic
Virginia 31 31 24 36 3
North Carolina 31 32 23 33 0
South Carolina 36 36 24 55 5
Georgia 32 33 24 41 2
Florida 26 30 31 47 0

East South Central
Kentucky 29 29 25 23 3
Tennessee 30 30 23 22 0
Alabama 32 33 24 43 2
Mississippi 39 39 26 52 0

West South Central
Arkansas 28 30 27 20 0
Louisiana 28 32 31 48 29

a White males, ages fifteen to fifty-nine, free colored and slave males, ages twenty-four
to fifty-four, and one-half of free colored and slave males, ages ten to twenty-three.

b Inhabitants of towns of 10,000 or more population.
C Below the level for rounding.
The population data are given in Table A—I. The dividend used in calculating each

percentage was obtained as follows: Col. 1 derived in same manner as Col. 1 of Table B—I 1.
Cu!. 2, Table A—I. Col. 3, the sum of the age classes in footnote a, as given in the 1840
census (Compendium, pp. 4—102). Col. 4, Tucker, p. 51. Ccl. 5, ibid., p. 132.
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Examination of the county returns for each state suggested one
important source of the variation. In seventeen states there are one or
more counties for which no returns, or negligible returns, were made of
persons employed. All of these counties, however, show returns on
population and industry.34 The most heinous example is Berks County,
Pennsylvania, which with a population of 64,569 reported no employ-
ment in any industry.

In view of this clear source of error, I decided to revise the census
labor force returns by attempting at least a minimum estimate of the
labor force in these counties. The revision was limited to twelve states
in which the population size of the counties involved implied a labor
force revision exceeding 2 per cent. I assumed 100 per cent labor force
participation for all white males from age fifteen through fifty-nine and
for all colored males, free and slave, from age twenty-four through
fifty-four, and 50 per cent participation for all colored males from age
ten through twenty-three. The disparity in age categories between the
white and colored population was necessitated by a corresponding
difference in the census categories. All females, and males in other age
groups, were assumed to have zero labor force participation.

Ordinarily, one would expect this procedure to yield a reasonable, if
rough, estimate of the minimum labor force. However, the limitation
of the industrial scope of the 1840 census presents a difficulty. If all the
foregoing assumptions were valid for a county, but part of the labor
force was employed in service industries, then the census labor force
return would be that much smaller than the number of males of working
age. But the counties in question were almost wholly agricultural,
while the industries omitted by the census were largely urban. Hence
the likelihood of a significant proportion of working males having been
employed in the service industries in these counties is quite small.

Because in two states, Pennsylvania and Maryland, even the revised
estimate seemed low, I computed the reported participation rate in every
county. I did this also for New Jersey, which was not included in the
first round of adjustments. More counties showed a reported labor
force quite low relative to population. Where the reported participation
rate was less than 20 per cent, I raised the labor force figure for the
county by the excess of the males of working age (calculated as above)
over the reported figure.

The additions to the state labor force derived by the foregoing
adjustments were allocated wholly to agriculture, since the counties
concerned were primarily agricultural and since the state pattern of
agricultural income per worker showed questionable intra-regional

Except two, Hilisborough and Mosquito Counties, Florida, which show no returns
for industry, because the only persons living there were at military posts. I excluded them
from the revision.
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variations, usually affecting the states with doubtful labor force returns.
This was not true of the state pattern for nonagricultural income per
worker.

The foregoing procedures refer to all states listed in Table B—i 1
except New Hampshire and Rhode Island, where the apparent problem
was overenumeration rather than underenumeration. For two New
Hampshire counties the reported participation rate was 74 and 64 per
cent. Their combined reported labor force of some 34,000 persons was
about 6,000 greater than the total number of males and females between
the ages of fifteen and fifty-nine. A revised estimate was made on the
assumption that the percentage of labor force to population was about
the same as in other counties in the state (30 per cent). Since their
reported labor force was almost wholly agricultural, all of the over-
enumeration was assumed to apply to the agricultural returns. In
Rhode Island, the reported participation rate for the city of Smithfield
was almost 100 per cent, so an adjustment similar to that for New
Hampshire was made, except that the correct ratio of labor force to
population was assumed to be 40 per cent and the overenumeration
was assumed to be distributed between agricultural and nonagricul-
tural industry (excluding commerce) in the same proportion as the
enumerated labor force.

Table B—12 shows the effect of the revisions. Most of the glaring
inconsistencies no longer appear in the second column, and differences
in. basic demographic and economic characteristics largely explain the
remaining interstate differences. The third column shows that in most
states the general level of the participation rate conforms fairly closely
to the proportion in the population of males of working age, a propor-
tion that seldom varies widely. Most of the exceptions occur in states
which had recently experienced substantial in-migration, which tends
to increase the proportion of males of working age (e.g. Wisconsin).

However, the proportion of working males in the population is
clearly not enough to account for most of the variation. If it did, the
southern states should have low participation rates. Instead they tend
to have the highest. This is primarily because of their proportion of
slaves to total population (col. 4). Many women and child slaves were
employed in field labor in 1840 and so were included in the census
returns on employment (cf. Tucker, p. 139), which makes for a high
participation rate irk states with large slave populations. Indeed, even
in the latter part of the nineteenth century the participation rates for
these states tend to be high because of the employment of Negro women
and children in agriculture.35 Florida, however, appears as an exception.

Cf. Miller and Brainerd, p. 598, and Ann R. Miller, "Trends in Labor Force Participa-
tion Rates, United States, 1890—1950," presented at the World Population Conference,
Rome, 1954, p. 5.
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Despite a high proportion of slaves and also of males of working age,
it shows one of the lowest participation rates in the South. Possibly
even its revised labor force estimate is low.

A third factor in interstate differences in participation rate is variation
in degree of urbanization (col. 5). This is particularly relevant to analy-
sis of the 1840 returns because of the omission of service occupations
from the labor force. Since such occupations were concentrated chiefly
in urban areas, rural states should show higher participation rates,
other things being equal. In general, the rural character of most of
the southern and central states made for relatively high participation
rates compared to the East. Within the South, Louisiana provides
a noteworthy example of the influence of the urbanization rate;
it had a higher proportion of slaves and of working males than
did North Carolina, Georgia, or Alabama. But because of its high
urbanization rate, its participation rate is lower than those of the
other three.

In view of their high degree of urbanization, the participation rates in
Massachusetts and particularly Rhode Island appear surprisingly high.
The explanation is the importance there of textile manufactures. The
industry employed many women as well as men, and both were included
in the census returns. Indeed, Tucker (p. 139) thinks that the only branch
of industry covered by the census in which many white females were
returned was textile manufactures. As a consequence, the participation
rates for textile towns run quite high; for example, the rate is 45 for
Lowell, Massachusetts, but only 20 for Boston. When one considers
that perhaps 40 per cent of the income originating in Rhode Island was
accounted for by textile manufacture, the state's high participation rate
even after revision becomes more comprehensible. Again, the participa-
tion rates for these states in the latter part of the nineteenth century
support this earlier pattern.36

Urbanization, together with differences in the proportion of working
males, appears to account for most of the variation among the Eastern
states in the revised participation rates. However, New Jersey, Penn-
sylvania, and Maryland still seem relatively low, apparently largely
because of exceptionally low participation rates for their principal
cities. For example, the rate for New York is 20 per cent and for
Brooklyn 26, but for Philadelphia it is around 18, Pittsburgh around 15,
and Baltimore 12. These low rates may reflect a disproportionate con-
centration of the industries omitted from the census, though they
probably are chiefly due to poor enumeration.

Thus the revised estimates of labor force, as judged by variations in
state participation rates and the principal relevant explanatory variables,
present a more reasonable picture than the original census returns.

See footnote 35.
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There are some states, however, which still seem somewhat out of line,
notably Florida, New Jersey, Pennsylvania, and Maryland.

POPULATION AND LABOR FORCE ESTIMATES FOR 1880 AND 1900

The population figures in Appendix A are those given by the census.37
The labor force data are estimates by Miller and Brainerd (pp. 609—631,
Tables L—4 and L—5). For the present analysis, nonagricultural industry
was limited to mining, construction, manufacturing, and transporta-
tion, communications, and public utilities; and forestry and fishing was
included with agriculture.

APPENDIX C
Effects of Changes in Nature and Scope of Income Concept
The series for 1840—80, that for 1880—1920, and that for 1927—55

differ in the nature and scope of the income concept. In this appendix
the discontinuity introduced by these differences is examined.

CHANGE IN 1880
The most important difference in scope between the 1840—80 and the

1880—1920 series is the omission from the former of income originating
in trade (except in 1840), finance, insurance, real estate, and services,
including government, and of imputed rents and mortgage interest on
nonfarm owner-occupied homes. A reconciliation of the countrywide
income totals for the two concepts was presented in Table B—9. In
addition, a significant source of disparity exists in the state estimates,
since in the 1840—80 figures income was allocated by state on a "where
paid" basis, while in those for 1880—1920 service income (wages,
salaries, and proprietors' income) was allocated in this way but property
income (dividends, interest, and rents) was allocated on a "where
received" basis.

In the following analysis, the overlap comparisons for income reflect
all three sources of discrepancy; those for labor force reflect only the
difference in industrial scope. The income comparison is not fully
satisfactory because in constructing the service estimates I assumed that
relative interstate differences in per worker income were the same as in
manufacturing. Althoug.h correlation analysis tends to support the
assumption, still the service income estimates are not wholly indepen-
dent of those for commodity production.

Table C—I shows that in 1880 and 1900, commodity production and
distribution accounted for roughly 55 per cent of income and 70 to 75
per cent of the labor force in all industries. The difference between the

1950 Census of Populailon, Vol. 1, Number of Inhabiianis, Table 6, pp. 1—8 and 1—9.
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TABLE C-i
Income Originating in and Labor Force in Commodity Production and
Distribution Compared with Personal Income and Total Labor Force,

1840, 1880, and 1900

1840

1880 1900
Including
Commerce

Excluding
commerce

Commodity income ($ 4,731 8,570
Personal income ($ miIl.)' 8,740 15,390

Commodity income as % of
personal income 54 56

Commodity labor force (thous.)a 4,835 4,629 13,091 20,405
All industries labor force (thous.)C 5,524 5,524 17,326 28,946

Commodity labor force as % of
all industries labor force 88 84 76 70

a From tables in Appendix A. Industrial sectors included are agriculture, mining,
manufacturing, construction, and, in the estimate "including commerce," transportation
and trade.

I) From Easterlin, Table Y—l, p. 753.
C 1840: From Solomon Fabricant, "The Changing Industrial Distribution of Gainful

Workers: Comments on the Decennial Statistics, 1820—1940," in Volume Eleven (1949) of
Studies in Income and Wealth, p. 42. Fabricant's figure was increased by 104,000 to adjust
for my revisions of the census labor force data (see Appendix B). 1880 and 1900: From
Miller and Brainerd, Table L—4.

two percentages reflects, of course, a lower average level of income per
worker in commodity production and distribution than in industry as a
whole—the former runs about 70 to 80 per cent of the latter. The lower
level in commodity production and distribution results chiefly from the
relatively low level of income per worker in agriculture.

In 1840 commodity production and distribution accounted for a
somewhat larger share of the labor force than it did later, and this
implies somewhat better coverage of income. If we assume that income
per worker in commodity production and distribution relative to that in
industry as a whole was the same in 1840 as in 1880, the coverage of
income in 1840 would be around 60 per cent.

A comparison for 1880 shows that in most states the coverage of both
income and labor force was somewhat better than in the country as a
whole (Table C—2). For example, thirty-three of forty-six states had a
higher percentage of personal income originating in commodity produc-
tion and distribution than the national average (in 1900, thirty-eight of
forty-seven). Particularly among the southern states the coverage was
better than average, except for Virginia, Kentucky, and Louisiana.
The coverage tended to be below average in New York, Maryland,
Massachusetts, New Jersey, and California. Their income coverage ran
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TABLE C-2
Distribution of States by Percentage of Commodity Income to Personal

Income and of Commodity Labor Force to Total Labor Force, 1880

All
States East Central South West

Commodity incomea
as percentage of
personal income :b

80—84 1 1

75—79 2 2
70—74 2 2

65—69 2 2

60—64 13 1 5 4 3
55—59 10 2 4 1 3
50—54 11 5 2 2 2
45—49 4 2 2
40—44 1 1

Total 46 11 11 13 11

Commodity labor forcea

as percentage of total
labor force:°

90—94 1 1

85—89 5 5
80—84 7 1 5 1

75—79 17 3 8 2 4
70—74 9 4 2 3
65—69 4 2 2
60—64 3 2 1

Total 46 11 11 13 11

a For industrial sectors covered in commodity income and commodity labor force, see
Table C—I, note a.

For the United States as a whole, income originating in commodity production and
distribution was 54 per cent of personal income.

C For the United States as a whole, the labor force in commodity production and dis-
tribution was 76 per cent of that in all industries.

Computed from the same sources as those for 1880 given in Table C—i.

around 40 to 50 per cent, their labor force coverage around 60 to 70 per
cent. This was also true for 1900.

For the 1880—1900 period, the two income concepts may be compared
with respect to trend as well as level. Table C—3 compares the trends in
regional shares in total income rather than absolute amounts, since the
1880 shares in personal income were backward on the
basis of the 1840—80 movement of shares in income originating in
commodity production and distribution. The table indicates that the
movement in regional shares was quite similar. For example, for
income originating in commodity production and distribution, the ratio
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TABLE C-3
Movement of Regional Share in Income Originating in Commodity Production
and Distribution Compared with that of Share in Personal Income, 1880—1900

Region

Share in 1900
share in

divided by
1880 Percentage

Difference
(1) — (2)

< 100
(2)

Commodity
Incomea

Personal

(1) (2) (3)

New England 0.87 0.87 0
Middle Atlantic 0.95 0.94 1

East North Central 0.93 0.98 —5
West North Central 1.24 1.20 4
South Atlantic 0.91 0.91 0
East South Central 0.84 0.86 —2
West South Central 1.32 1.30 2
Mountain 1.48 1.41 5
Pacific 1.15 1.14 1

a See Table C—i, note a. Computed from Appendix A.
Ii Computed from data in Easterlin, Table Y—1, p. 753.

of the 1900 share of the East North Central region to the 1880 share is
0.93; for personal income, 0.98—a difference of only 5 per cent. in
other regions the difference is even less. A similar calculation for the
individual states also shows that with few exceptions—the most im-
portant are Dakota (North and South combined), Montana, and
Wyoming—the two series yield similar trends in total income share.

CHANGE AFTER 1920
The principal conceptual shift between the 1880—1920 series and that

from 1927 on is that in the earlier series property income is distributed
by state on a "where received" basis, service income on a "where paid"
basis, but in the later series all income is allocated on a "where received"
basis. In my previous study (page 704), an overlap calculation for
1949—51, based on Department of Commerce data for six states,
indicated that the percentage change in total income due to a shift from
a partial to total residence basis is as follows:

Maryland +8 New York —2
Virginia +7 Maine —2
New Jersey +6
New Hampshire +3

In the personal income series used here, Schwartz and Graham (pages
100—102) adjusted eight more states; Kentucky, Ohio, Indiana, illinois,
Connecticut, Massachusetts, South Carolina, and Georgia and reported
the current effect of the adjustment for three states: New York —2.5
per cent, Connecticut +3 per cent, and New Jersey +6 per cent.
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Since they relate to recent years, the figures must overstate the degree
of discontinuity in the present series due to this source, because the
shift in concept occurs between 1920 and 1927' when interstate corn-
muting, the underlying source of the disparity, was less important. For
example, Schwartz and Graham (p. 100) indicate that while currently
about 40 per cent of private payroll disbursements in the District of
Columbia is transferred to Maryland and Virginia, the comparable
figure for 1929 is only 10 per cent.

We may conclude that the conceptual break between the 1880—1920
and 1927—55 series is of minor quantitative significance.

APPENDIX D
Analytical Tables Underlying Text

In the following tables the regional value for an item is expressed as
a percentage of the national value for the corresponding item.

TABLE D.-1
Regional Percentage Share in National Population, Census Years, 1790—1950

East West East West
New Middle North North South South South

Year
Eng-
land

Allan-
tic

Cen-
Ira!

Cen-
Ira!

At/an-
tic

Cen-
Ira!

Cen-
fral

Moun-
fain

Pad-
fic

1790 26 34 38 3

1800 23 34 1 35 6
1810 20 34 4 a 30 10 1

1820 17 33 8 1 26 12 2
1830 15 32 12 1 24 14 2
1840 13 30 17 2 20 15 3

1850 12 28 20 4 17 14 4 a a

1860 10 26 22 7 14 13 6 1 1

1870 9 25 24 10 12 ii 5 1 2
1880 8 23 22 12 13 11 7 1 2

1890 8 22 22 14 12 10 8 2 3

1900 7 22 21 14 12 10 9 2 3

1910 7 23 20 13 11 9 10 3 5

1920 7 23 21 12 11 8 10 3 5
1930 7 23 21 11 11 8 10 3 7
1940 6 22 20 10 12 8 10 3 8

1950 6 22 20 9 12 8 10 3 10

a Less than 0.5 per cent.
1790—1920: Calculated from data in the 1950 Census of Population, Vol. i, Number of
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Inhabitants, Table 6, pp. 1—8 and 1—9. 1930—50: Calculated from cycle averages for
1927—32, 1937—44, and 1948—53 derived from annual data in Schwartz and Graham,
Table 3, pp. 144—145, except for the 1927 and 1928 data which are from Current Population
Reports, Bureau of the Census, Series P—25, no. 139, June 27, 1956, p. 4.
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TABLE D-2
Regional per Capita income as Percentage of National Level, and Regional

Percentage Share in National Total of Personal income,
Selected Years, 1840—1950

East West East West
New Middle North North South Soul/i Soul/i
Eng- At/an- Cen- Cen- At/an- Cen- Cen- Moun- Paci-
land tic ira! Ira! tic Ira! Ira! lain Jic

1840

Per capita 132 136 67 75 70 73 144
Personal 17 41 12 2 14 11 4

1880
Per capita

Personal

141

11

141

33

102

23

90

11

45
6

51
6

60

4

168

2

204
4

1900
Per capita 134 139 106 97 45 49 61 139 163
Personal 10 31 22 13 5 5 5 3 5

1920

Per capita 124 134 108 87 59 52 72 100 135

Personal 9 30 22 10 7 4 7 3 7

1930

Percapita

Personal

129

9

140

32

111

23

82

9

56

6

48

4

61

6

83

2

130

9

1940

Per capita 121 124 112 84 69 55 70 92 138

Personal 8 28 23 8 8 4 7 3 11

1950

Per capita 109 116 112 94 74 62 80 96 121

Personal 7 25 23 9 9 5 8 3 12

Personal income: 1840—Obtained by extrapolation as described in the text on the basis
of the total income data in Appendix A. 1880, 1900, and 1920—Calculated from personal
income data in Easterlin, Table Y—1, p. 753. 1930—50—Original data are cycle averages for,
respectively, 1927—32, 1937—44, and 1948—53, computed from Schwartz and Graham,
Table 1, pp. 140—141, except for the 1927 and 1928 data, which are from ibid., Table V,
p. 38.

Entries for personal income as a percentage of the national level were calculated from
unrounded figures by dividing the regional share in personal income by the regional share
in population (Table D—1).
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TABLE D-3
Commodity Production and Distribution: Regional per Capita Income and

Specified Components as Percentage of the National Level,
1840, 1880, and 1900

New
East

Middle North
West

North South
East
South

West
South

Eng- At/an- Cen- Cen- At/an- Cen- Cen- Moun- Paci-
land tic Ira! tral tic tral tral lain fic

1840, INCLUDING COMMERCE

Income:
Per capita, total 128 119 71 79 84 85 160

Per worker, total 127 132 80 76 74 76 145

Per worker, agricultural 105 130 85 80 86 90 137

Per worker, nonagricul-

tural 107 106 80 85 79 87 207
Participation ratea 101 90 88 104 114 112 110

Labor force industrializa-

185 154 87 71 49 38 67

1840, EXCLUDING COMMERCEC

Income:
Percapita, total 128 114 72 77 90 92 132

Per worker, total 135 128 80 74 77 80 124

Per worker, nonagricul-

tural 137 103 71 67 68 74 122

Participation rate° 95 88 90 104 117 115 106
Labor force industrializa-

184 161 90 65 50 38 39

1880
Income:

Per capita, total 137 123 108 95 54 60 67 180 192

Per worker, total 127 139 116 97 48 55 61 147 174

Per worker, agricultural 109 154 137 108 56 66 70 82 207
Per worker, nonagricul-

tural 95 100 99 111 71 89 107 126 125

Participation rate° 108 88 93 98 114 109 110 122 111
Labor force industrializa-

tjOnb 203 183 96 64 34 28 29 185 160

1900

Income:

Per capita, total 130 122 106 106 54 56 68 158 155

Per worker, total 125 134 114 113 47 49 65 149 153

Per worker,agricultural 110 127 132 149 54 56 79 139 187

Per worker, nonagricul-

tural 94 103 100 111 66 80 105 136 124

Participation rates 104 92 93 94 114 116 106 106 101
Labor force industrializa-

tjOflb 179 170 112 67 50 38 33 123 125

Percentage of total labor force to population.
b Percentage of nonagricultural labor force to total labor force.
C See above for agricultural income per worker.
Calculated from Appendix A.

138



INTERREGIONAL INCOME DIFFERENCES

TABLE D—4
Regional Personal Income per Capita and Specified Components
as Percentage of the National Level, Selected Years, 1880—1950

New Middle
East
North

West
North South

East
South

West
South

Eng- At/an- Cen- Cen- A f/an- Cen- Cen- Moun- Pa-
land tic Ira! tral tic Ira! tral fain

1880
Income per capita:

Personal 141 141 102 90 45 51 60 168 204

Property 164 172 97 72 38 39 42 61 165

Service 137 135 103 93 46 53 64 188 211

Participation rates 113 103 93 94 102 97 99 125 123

Service income per worker:
All industry 121 132 110 99 46 55 64 150 172
Agricultural III 144 133 108 59 69 75 88 212
Nonagricultural 95 102 103 112 59 79 94 130 136

Labor force industrializa-
tiOflb 155 150 98 77 51 45 49 145 137

1900

Income per capita:
Personal 134 139 106 97 45 49 61 139 163
Property 146 176 99 77 32 32 50 90 175
Service 131 131 108 101 48 52 63 149 160

Participation lii 105 96 93 99 100 93 104 1 (2

Service income per worker:
All industry 118 125 112 108 48 52 68 144 142
Agricultural 117 123 125 144 57 59 83 149 189
Nonagricultural 97 104 104 108 60 75 92 134 122

Labor force industrializa-

142 140 108 82 61 53 52 111 118

1920

Income per capita:

Personal 124 134 108 87 59 52 72 100 135

Property 145 157 101 78 43 33 65 74 149

Service 120 129 110 89 63 57 74 106 132

Participation ratea Ill 106 100 94 94 95 92 96 108

Service income per worker:
All industry 108 121 110 95 67 60 80 110 122

Agricultural 145 146 124 111 70 55 85 150 204

Nonagricultural 97 110 104 96 75 78 92 104 107

Labor force industrializa-

tionb 125 125 110 86 73 62 70 90 110

continued on next page
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TABLE D-4, concluded

East West East West
New Middle North North South South South
Eng- Allan- Cen- Cen- Atlan- Cen- Cen- Moun- Pa-
land tic tral ira! tic ira! Ira! tam c(/ic

1930

Income per capita:
Personal 126 137 115 82 55 50 62 82 128
Property 147 173 104 59 38 32 48 57 139
Service 120 128 118 88 60 55 66 89 125

Participation ratea 106 105 101 96 94 95 93 95 110
Service income per worker:

All industry 113 122 117 92 63 58 71 94 114
Agricultural 132 118 124 136 64 65 83 124 171

Nonagricultural 102 111 112 91 71 70 79 95 105
Labor force industrializa-

120 120 109 85 80 67 76 88 109

1950
income per capita:

Personal 108 118 112 95 71 61 81 95 120
Property 135 135 108 88 60 44 69 87 123
Service 104 117 115 96 72 61 81 96 118

Participation 105 105 103 99 96 90 93 94 104
Service income per worker:

All industry 99 112 112 97 75 68 87 102 114
Agricultural 97 94 110 125 70 53 104 154 159
Nonagricultural

Labor force industrializa-
97 109 111 95 77 76 87 96 110

tioflb 110 110 104 86 93 83 92 94 105

a Percentage of total labor force to population.
b Percentage of nonagricultural labor force to total labor force.
Income: All dates except 1930 calculated from data in Easterlin, Tables Y—1 through

Y—5, pp. 753—757; 1930: 1929 data were used from Schwartz and Graham, Tables 4
through 61, pp. 146—203, on the assumption that the figures for this date were more likely
to approximate secular levels than those for 1930. Agricultural service income was cal-
culated as the sum of farm wage and salary disbursements and farm proprietors' income.
Nonagricultural service income was obtained as the sum of the corresponding nonfarm
items, plus other labor income.

Labor force: All dates calculated from data in Miller and Brainerd, Table L—4, pp. 609—
621; for 1880 and 1900, the labor force in forestry and fisheries, as given in their Table
L—5, pp. 623—631, is included with agriculture, to conform to the scope of the income
estimates.

Population: All dates calculated from data in 1950 Census of Population, Vol. 1, Number
of Inhabitants, Table 6, pp. 1—8 and 1—9.
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