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ABSTRACT
MIGRATION IN NORTH CENTRAL STATES IN

RELATION TO SELECTED POPULATION
CHARACTERISTICS

by William D Emery

Chapter I, "Introduction," is a statement of the
problem and the variables to be utilized in the investiga-
tion. An ecological frame-of-reference is adopted to examine
the 1,175 county units of the North Central Region over the
1950-1960 decade for migratory flows. The independent vari-
ables in the investigation are: (1) median family income;

(2) median number of school years completed; (3) the percent
in manufacturing of all persons employed; (4) percent in
agriculture of all persons employed; (5) percent of females
fourteen years of age and over in the labor force; (6) median
age; (7) percent of the county population living in an urban
area; (8) density; (9) population size; and (10) farm opera-
tor level-of-living. It is believed that those variables
which are closely connected with the employment structure of
an area will be most highly correlated with migration.

Chapter II, "Relation of Net Migration to Selected
Population Characteristics; Simple Contingency Analysis,"
relates each of the independent variables to the dependent
variable. Education, female employment, the percent employed
in manufacturing, income, and the percent employed in

1



William D Emery

agriculture are closely correlated with migration flows.

Chapter III, "Relation of Net Migration to Selected
Population Characteristics; Selected Cross Classifications,"
considers the level of net migration with selected combi-
nations of the independent variables. The variables are
found to explain better at the two extremes of our measures.
The ones which are related to the dependent variable (migra-
tion) at all levels of measurement are agriculture employ-
ment, manufacturing employment, and female employment.

Chapter IV, "The Relationship of Selected Population
Characteristics to Net Migration; Regression Analysis," shows
the parameters when the least squares technique is applied
to the data. The three independent variables most closely
related to migration, independently of the effect of other
variables included in the model, are percent employed in
manufacturing, percent employed in agriculture, and percent
females in the labor force. The total variance explained
for the North Central Region (R2) is 0.7847. However, when
only the more rural areas are considered, the variance
explained is only 0.4199.

The conclusions are that migratory flows result from
the presence of amenities and opportunities for employment.

Mobility and wage determination are not single problems.
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CHAPTER I
INTRODUCTION

The present study is an attempt to delimit certain
demographic and ecological conditions related to levels and
patterns of net migration in the North Central Region. Migra-
tion is conceptualized as a spatial process which makes pos-
sible the redistribution of population within a system of
county units. Several hypotheses will be tested which relate
levels of net migration to the urbanization process and the
adjustment of rural areas to increased technology. As a
society increases in scale and moves from primary to tertiary
activities, we expect to find changes in the distribution of
skills, changes in the structure of the productive activities,
and changes in the composition of the population. The frame

of reference employed is that of human ecology.

E c Fr Referenc
The most distinctive feature of an ecological frame

of reference is a single level of analysis in which properties
of whole populations are at issue. The individual enters into
ecological theory as a unit of measurement and not as an object
of study, and the focus is on the adjustment of man to habitat
as a process of community adaptation. The framework has been
well stated as embracing four main referential concepts:

1



2
population, environment, technology, and organization, which
define what may be called the "ecological complex." A popu-
lation adjusts to its physical environment by means of a

technology and pattern or organization. A definition of this

domain or universe of inquiry is offered by Gibbs and Martin:!

« « « the boundaries of the universe of inquiry for human
ecology should be drawn so as to include all the purely
demographic characteristics of populations, geographical
variables, the purely technological aspects of man's cul-
ture, and the different forms of sustenance organizations.
In the case of demographic characteristics the sheer size
of a population and its biological composition (sex and
age) on the one hand set the minimal sustenance needs of
the population, and on the other fix the limits of the
manpower resources for an organized effort to obtain these
needs. They also set the number of combinations and permu-
tations that can occur in collective activities. Geo-
graphical variables tend to determine the least amount

of collective effort that is necessary to meet the minimal
sustenance needs of a given population. The purely tech-
nological aspects of a population's culture place limits
on the type of resources that can be exploited and on the
effectiveness of the exploitation. Finally, the absence
or presence of certain forms of sustenance organization

in a population may determine the presence of other forms
of sustenance organizations. It should be noted that the
variables incorporated in the universe of inquiry may also
reflect or condition the consequences of different char-
acteristics of sustenance organizations being present or
absent.

Since man survives by collective exploitation of
natural resources one would expect that these activities would
be repetitive and regular and this pattern will constitute an
organization. Although the rural sector is the primary focus

of this thesis, it may not be viewed apart from the total

1Jack P. Gibbs and Walter T. Martin, "Toward A
Theoretical System of Human Ecology," Pacific Sociological
Review, 2:33.
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regional context. Martin? has noted that in a dynamic indus-
trializing society a city gfows through the development and
extension of communication and transportation facilities
whereby it taps an ever larger area for raw materials and for
potential customers. This expansion increases the resource
base of the urban area and enhances the number of job oppor-
tunities. It also orients the farmer to the urban area and
speeds the use of modern methods in farming which leads to a
declining need for workers in rural areas.

There have been many attempts to correlate relative
differences in wage structure between urban and rural areas

with migratory flows.3 Johnson4

investigated the differences
in labor capacities between farm and nonfarm workers. Labor
capacities were found to be poorly correlated with migratory
flows. The one type of inves:igation which has yielded posi-

tive results is that of the relationship between out-migration

2Walter T. Martin, "Ecological Change in Satellite
Rural Areas," Amerjican Sociological Review, 22:175.

3See Calvin F. Schmid, Earl H. MacCannell, and
Maurice Van Arsdol, Jr., "The Ecology of the American City,"
American Sociological Review, 23:392-401; T. W. Schultz,
Economic O iz n c (New York: McGraw
Hill, 1968); Howard L. Parsons, "The Impact of Fluctuations
in National Income on Agricultural Wages and Employment,"

Harvard Studies in Labor in Agrjculture, No. 1 - HL (1952),

p. 43.
40. T. Johnson, "Functioning of the Labor Market,"
Journal of Farm Economjcs, 33:81-87.

| A
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and the level of nonfarm employment, the latter used as an
index of employment opportunity. Not prices, therefore, but
the existence of job opportunities (the opportunity to migrate)
leads to a redistribution of the population. It may be con-
cluded that national employment policy plays a strategic role
in promoting agricultural adjustment in the economy. McDonald
observes that:

The chief problem is to define "employment opportunity"

in an economically significant way. The very concept of

"opportunity" raises questions of market structure, of

impediments and alternatives, and it is the nature of these

which will explain why income differentials themselves do

not effectively constitute "employment opportunity."5

This study views the economy of the North Central

Region as a series of productive activities which are diverse,
specialized, and interdependent; and each activity may be
understood only as part of a whole. As a result of this
interdependence, all activities together assume the character
of a single, comprehensive activity. Within the region two
different resource bases are evident. The industrial sector
which rests upon mechanical forces and raw materials and the
agricultural sector which is dependent upon soil, space, etc.
Through time the urban sector has increased its share of the
labor force from as little as less than 10 per cent to 90 per

cent or more at a later time. It is the urban sector which

expands and has an impact upon the rural areas. This thesis

5Stephen L, McDonald, "Farm Outmigration as an Inte-
grative Adjustment to Economics Growth," Social Forces,
34:121.
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is concerned with employment opportunity, the mechanisms of
urban growth, and the adjustment of the rural sector derived
from the impact of this growth process. One explanation for

the growth of urban areas is the theory of the export base.

Export Base

There is a growing trend among students of the urban
community to view the city as a dependent sub-economy in a
broad system of urban communities. Its growth rests only
partly in its own hands. Most of this work has focused upon
some variation of the "export-base" theory of urban growth.
Cities depend primarily upon their economic base. If a
satisfactory operationalization could be found to define
correctly and measure the economic base of cities and other
administrative and ecological areas, much of each area's
growth would be explained. Although the export base idea
has been limited to use within urban areas, it has been
repeatedly noted that even in agricultural areas the popula-
tion size is limited to the number which the agricultural
base will support. The assumption is that the area performs
certain functions which result in the transfer of goods and
services outside of the area itself. Of fundamental import-
ance is the distinction between the economic effort which
serves the local population and that which is exported out-
side the area to bring capitol into the economy. Activity

which brings money into the area is termed "basic" and
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activity which involves the exchange of money within the econ-
omy is called "non-basic." The population building activities
are those which bring money into the area from outside. A
consequence of this is that an increase in export activity
will bring an automatic increment in local service activities.
That is to say, for a given number of workers engaged in ex-
port production there will be a corresponding number which
will be added to the service industry of the community.
This idea has been well stated by Andrews:

The base is the part of an urban economy which is com-

posed of activities whose principal function is that of

exporting goods, services, or capitol beyond the economic

boundaries of the community. The economic complement of

the base is made up of service activities. Service

activities of the community are primarily engaged in

internal trade which involves sales of goods, personal

services, and capitol to local base enterprises, employees

of the base, other service enterprises, employees of the

service enterprises, and employed persons within the

community.6

There have been many attempts to operationalize the

"export base" in a satisfactory way. Many problems have been
encountered. One problem is female employment. The job unit
becomes a less effective measure with large number of wives
employed. There is no satisfactory way to measure output per
worker over time and across populations. The size of the

city is another confounding variable. The larger the city

size, the larger the proportion of non-basic activity. Weimer

6Richard Andrews, "Mechanics of the Urban Economic
Base: the Problem of Base Measurement," Land Economics, 30:53.
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and Hoyt’ found that New York City, with a population of
12,500,000 had a ratio of 100 basic for each 215 non-basic
workers. Madison, on the other hand, with a population of
110,000 had a ratio of 100 basic for each 82 non-basic workers.
Large cities perform services for themselves that small cities
do not.

This suggests that one must either examine a city
very carefully to determine not only its total export activity
for its trade area but also the services which it performs for
a tributary area. The most widely used device to measure
exports has been employment. Occupational information is
readily available and the job unit is universally experienced.

Borchert® found population growth to be highly corre-
lated with increments in manufacturing, military bases, and
state government. The decline of the central city is also
correlated with a decentralization of manufacturing. Wakeley
and Nasrat? used manufacturing as a measure of job opportuni-
ties in the area. In each instance the percentage of popu-
lation employed in manufacturing proved to be a good measure

of employment opportunity. This thesis will not propose to

7Arthur M, Weimer and Homer Hoyt, Principles of Urban
Re Est (New York: Ronald Press Co., 1948).
8J'ohn R. Borchert, Urbanizgtion of th r Mid-

west: 1930-1960, Urban Report Number 2, Upper Midwest
Economic Study (1963).

9Ray E. Wakeley and Eldin Nasrat, "Sociological Analy-
sis of Population Migration," Rurgl Sociology, 26:15-23.



8
operationalize the "export base" idea in a sophisticated way.

However, it is expected to be of use as an organizing concept.

’

Urb zation

Urban has been defined by the United States Census as
a concentration of 2,500 inhabitants or more incorporated as
cities and densely settled urban fringes whether incorporated
or unincorporated. An unincorporated area must have a density
of 1,500 persons per square mile to be considered urban.

Most of the work on urbanization in sociology has followed
this definition. There must be a trait or characteristic
which does not disappear as cities increase in size, but this
definition has the problem of making Bombay, India, just as
urban as New York City. And it is difficult to see how
urbanization could be used as an independent variable to
study these two cities.

A second dimension, namely differentiation of func-
tion, is proposed here as a superior definition of urban.
This is differentiation of function. The term implies the
interdependence of dynamic individuals whose varied activities
are coordinated in a single functional system. This idea
has roots in Adam Smith, Comte, and Spencer in explaining
social cohesion. It was Durkheim, however, in his Djvision
of Labor in Society who made full use of the idea. He saw
not only individuals engaged in specialized functions, but

whole societies as well. He did not agree with Spencer that
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an increment in size produced an automatic increment in
heterogeneity. There must be a sufficient number of indi-
viduals in contact to act and react upon one another, so
social density became an intervening variable. Hawley fur-
ther develops this idea in his analysis of categoric units:
"Although individual differences lie at the basis of the
categorization or stratification that appears in local popu-
lations, it is the existence of categories which is the
striking and in fact the significant manifestation of dif-
ferentiation."10 A1l of these categories are functionally
differentiated segments of the whole. Each is an "occupa-
tional" division in which are classified all individuals who
habitually perform the same or very similar functions. Those
functions which are more important are the ones which affect
the success of sustenance producing activities, and the num-
ber of occupational differences in an aggregate determines
the number of categoric units that may appear. It is pro-
posed that differentiation of function is a necessary condi-
tion for urbanization.

Since areas within the hinterland specialize in only
a few activities, there must be a central place which
mediates and controls the exchange of these areas. Weber
saw the city developing primarily as a market place for such

exchange and control. The size of the city depends largely

10Amos H. Hawley, Human Ecology (New York: Ronald
Press Co., 1950), Chapter 12.
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upon the size of the market and the size of the market depends
upon the level of production.

Gibbs and Martinll propose that urbanization depends
upon bringing large quantities of goods from great distances.
This supposes that urbanization is dependent upon the division
of labor and level of technology.

The very fact of exchange means that different objects
are being produced. This is a basic factor in occupa-
tional differentiation. Further division of labor is
suggested by the fact that movement of materials also
requires the establishment of commercial institutions and
related occupations to processing to reduce their bulk or
to preserve them.
This suggests a system of differentiated but functionally
interdependent activities that are dependent upon production
and exchange. With differentiation of function in the more
urban areas there is an increment in employment opportunity.
The urban area is then dependent upon other areas for mate-
rials, personnel, and markets for its products. It has, there-
fore, a great impact ﬁpon the satellite areas. As these
satellite areas become urban oriented, increased agricultural
efficiency and production allows a greater proportion of
their population to engage in non-agricultural activity.
Changing population density, sex, age, and occupational com-

position are then expected in the rural areas. We shall be

primarily concerned with this adjustment in the more rural

1150¢ck P. Gibbs and Walter T. Martin, "Ecological
Change in Satellite Rural Areas," American Sociological
Review, 22:173-183.
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areas as the urban areas become more industrialized.

The Problem gnd the Varigbles

The present study attempts to utilize a size-distance
framework within which to analyze net migration over the
1950-1960 decade.l? The 1175 county units of the North
Central Region and Kentucky have been divided into: (1)
counties containing all or a portion of an SMSA; (2) those
which are adjacent to SMSA units; and (3) those which are not
adjacent to an SMSA, The SMSA counties are classified accord-
ing to size and the remaining ones are classified by the per-
cent of the population living within an urban area and by
density. The net migration data utilized in this analysis
were computed by collaborators in the thirteen states com-
prising the North Central Region and Kentucky. The "residual
method" for estimating net migration was utilized for the
1950-1960 decade. These data were supplied for the total
county units of the individual states, arranged by metro-
politan and non-metropolitan SEA's as of 1950.

There are some disadvantages in the use of total
county units. It is quite possible that different parts of

a country may belong to different ecological areas and be

12The net migration data utilized in this analysis
were computed by individual collaborators in the thirteen
states comprising the North Central Region and Kentucky. Net
migration was computed for both the 1940 to 1950 and 1950-1960
decade. The data for the 1940 to 1950 decade were run in the
contingency analysis but were not included in this thesis.
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experiencing opposite migratory flows. There are also some
advantages in the use of the county as a unit. If popula-
tion migration is to be considered as the movement of persons
from one place of residence to another place of residence,
there must be a social system of origin and a social system
of destination. In this thesis the concept of the county as
a place of residence and as a social system is basic to the
definition of migration. Wakeley and Nasrat13 justify the
use of total county units in the following way:
The scientific basis for considering counties as social
systems rests on a number of social characteristics which
apply to counties. A county is a legal entity with a
name. Membership in the county may be considered to be
based on meeting legal residence requirements, being
accepted as a voter, and playing county roles. Resi-
dence units are required to pay taxes for the support
of county services used by county residents. Residents
of a county are governed by county officials, belong to
county wide organizations, and participate in county
activities. They avail themselves of county welfare
services, build and use systems of county roads, support
and patronize the county unit of the agricultural exten-
sion service.
Withdrawal or migration from a county should reflect the con-
dition of the total county system.

Each county in the region was categorized as of 1950
in one of the following categories: (1) Standard Metropolitan
Area by size: (a) under 250,000; (b) 250,000 - 499,999; (c)
500,000 - 999,999; and (d) 1,000,000 or more; (2) Adjacent
to an SMSA by urbanity: (a) under 25% urban; (b) 25.0 -

39.9% urban; (c) 40.0 - 54.9% urban; and (d) 55.0% urban and

13W'akeley and Nasrat, op, cit., p. 17.
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over; (3) Non-adjacent to an SMSA by urbanity: (a) no urban
population; (b) under 25% urban; (c) 25.0 - 39.9% urban; (d)
40.0 - 54.9% urban; and (e) 55.0% urban and over.

This size-distance classification is based upon a
view of the North Central Region as a set of metropolitan
social and economic systems. The major cities, due to their
size, centralization, and specialization of function are
crucial in organizing the economy of their hinterlands. One
manifestation of urban dominance is the city's power to attract
migrants. Thus, it is expected that the classification repre-
sents a first approximation of the expected migration pat-
terns in the Region.

This study will focus upon net migration as the
dependent variable for the 1950-1960 decade in the North
Central Region. Separate analysis will be made for each of
the distance categories but the primary focus will be upon
the non-adjacent county units. Much more attention has been
given to urban growth than to its consequences for the more
rural areas. The primary purpose of the North Central Com-
mittee is that of examining the more rural areas.

Both census and registration data have been utilized
to compute net migration by the "residual method." Net
increase has been subtracted from the total population change
to obtain net migration for the ten year period. The only

adjustment made on the data was for underregistration of
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births. Net migration as a percent of the 1950 population
then is the dependent variable used in this analysis. The
absolute number will also be used in the multiple regression
analysis.

Selected characteristics of county populations in
1950 which are considered to affect the process of urbani-
zation as it has been defined and the level of migration for
the rural areas are: (1) median family income; (2) median
number of school years completed; (3) the percent in manu-
facturing of all persons employed; (4) percent in agriculture
of all persons employed; (5) percent of females 14 years of
age and over in the labor force; (6) median age; (7) percent
of the county population living in an urban area; (8) density:

(9) population size; and (10) farm operator level of living.l4

Income

The panacea for the solution to the low income prob-
lem among farm people is believed to be a rapid movement
from farm to non farm employment. The income differential
has been examined at length primarily by the agricultural

economists.l>® Income per worker in agriculture from farming

147hese characteristics of the population were taken

from the County and City Data Book, 1952 (Washington, D. C.:
United States Government Printing Office, 1953).

15See Ben-David Moshe, "Farm-Non Farm Income Differ-
entials, U. S. 1960" (unpublished Ph.D. dissertation, Michi-
gan State University); Lowell E. Galloway, "Mobility of

Hired Agricultural Labor," Journgl of Farm Economics,
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amounted to 61 percent of the annual average wage per em-
pPloyed factory worker for the years 1910 to 1914. However,
the average for 1925 to 1929 had dropped to 44 percent of
the wage of factory workers, and from 1954 to 1958 it rose
slightly to 54 percent. There is no evidence of significant
relative gains on either a per capita or per worker basis.
While there have been significant gains in real income in
agriculture in the past four decades, the rate of gain has
probably little more than kept pace with that in the nonfarm
economy. Despite heavy movement of the population, these
differentials continue to exist. If migration is truly the
answer to this income problem, then there is either an insuf-
ficient nonfarm demand for labor or other variables are
operative as impediments to migration. It is also believed
that farm workers who move to an urban occupation will have
a much greater opportunity to improve their income. Hathaway
and Perkinsl6 show that about one-half of all persons chang-
ing from farm to nonfarm occupations experience a decrease
in net earnings. They also show the average gain to be

surprisingly low and the variance to be great.

49:32-52; Dale E. Hathaway, "The Historical Record and Its
Meaning," American Economics Agsocigtion Papers gnd Pro-
ceedingsg, 50:379-391; and David H, Boyne, "Changes in the
Income Distribution in Agriculture," Journal of Farm Economics,
47:2113-1224.

16pale E. Hathaway and Brian B. Perkins, "Farm Labor,
Migration and Income Distribution," erj J n £

Agricultural Economicsg, 50:342-353.
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The conclusion of Hathaway and Perkins is that persons
in the most rural, low-income counties did not exhibit greater
off-farm mobility than those in other areas. Moreover, the
counties which were the greatest distance from urban areas
experienced the least out movement from agriculture, and the
greatest incentive to move was found in high income counties.
These findings are consistent with a study conducted by Bowles
on migration from rural-farm areas.l7

Median family income, while suffering the deficiencies
of any average obtained in this manner, is expected to reflect
conditions of affluence in the counties of the region. Median
family income values are inflated for areas in which more than
one family member contributes to income. By controlling for
type of area, however, rural and urban differences in pat-
terns should be diminished. When income is related to net
migration, it is expected that with each increment in family
income the level of in-migration will rise in the SMSA's and
adjacent areas. In the non-adjacent counties each increment
in income will diminish the level of out-migration. This
expectation is not consistent with the literature previously
cited for several reasons. While the previous studies con-
sidered only the farm occupations in each county, the present

paper is concerned with the total county. Secondly, income

17Gladys K. Bowles, "Migration Patterns of the Rural
Farm Population, Thirteen Economic Regions of the United
States, 1940-1950," Rurgl Sociologv, 22:1-11.
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is so highly correlated with other variables such as age and
type of employment that it is a misleading measure unless the
effects of income are examined alone. In a multiple regression
equation in which the effects of income on net migration have
been isolated from its related variables, it is expected to

have little relation to net movement of people.

Median age

Median age is a summary statement of a population's
age distribution and cannot be expected to express all nuances
in the age structure. Generally, median age reflects varying
birth rate levels as well as age selectivity of in- and out-
migrants.

Age has repeatedly been shown to correlate signifi-
cantly with migratory flows. Migration is selective of the
young adults. Hathawayl8 found that older movers encounter
more difficulties in obtaining and holding a job, and have
relatively lower earnings when nonfarm employment is secured.
Both short-run gains and long-run earning levels were
significantly lower for workers over 44 years of age. They
also experienced greater occupational instability. Hathaway
concludes that age and previous employment status have been
proven to be the most important determinants of off-farm
mobility rates.

In the United States the median age of those in the

18Dale Hathaway, op. cit.
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professional occupations has declined slightly during the
last two decades. From 1940 to 1960 the median age of the
professional dropped from 38.7 to 38.2.19 The trend for
farmers has been in the opposite direction. The median age
for farmers in 1940 was 46.6 and rose to 49.2 in 1960. The
trend for farm laborers was in the same direction, rising
from 24.9 to 31.2 over the two decades. This is a more
reliable measure than median age of a county's population
because only males in agriculture are considered.

It is expected that median age will be inversely
related to levels of in-migration for SMSA's and adjacent
areas, and will be inversely related to levels of out-

migration for non-adjacent areas.

Percent emploved in
manufacturing

It is expected that employment opportunity will be
the most important factor for the attraction of new popula-
tion as well as the measure of the ability of an area to hold
its population or to retard its departure. It has been stated
that the "export base" theory will be used as an organizing
principle and not as an hypothesis to be tested. Yet, manu-

facturing is a reasonably reliable measure of exports from an

19U, S, Bureau of the Census, Sixteenth Census of the
U, S,: 1940 (Washington: Government Printing Office, 1943),
Vol. III, Pt. 1, Table 65; and U, S, Bureau of the Census,

Census of Population: 1960, Final Report PC (1) - 1D
(Washington: Government Printing Office, 1963), Table 204.
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area. When high proportions of the population are employed
in manufacturing, there is an increment in service activity.
Moreover, we expect this increment to increase with popula-
tion size. Therefore, areas having high proportions employed
in manufacturing in conjunction with low proportions employed
in agriculture are expected to have the highest in-migration
rates, except for the largest metropolitan areas. Since
workers entering manufacturing experience higher gains and
less occupational instability, the migrant should also be more
permanent. Vandiver20 found that urban gains are most strik-
ing in those areas where rural losses were great. This is
consistent with the Borchert21 study which found an increasing
tendency for business, service, and cultural activities of the
large trade areas to be concentrated in a small number of
major centers.

The automobile era has made the old ecological arrange-
ment of many rural areas obsolete. When consolidation and
centralization of many business functions occurs, there is
an expanding of employment opportunity and further functional
differentiation. Borchert noted that in general the larger
a place was at the beginning of the automative era, the better

was its chance to retain old functions and to add new ones.

20J'oseph S. Vandiver, "Some Population Trends in the
More Rural States, 1940-1950," Rural Socjiolodgy, 16:154-163.

21John R. Borchert, op, cit.
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Allen22 found that the larger the proportion of the popula-
tion employed in manufacturing the higher the scale of income.
He also found value added from manufacturing to be signi-
ficantly correlated with in-migration. In the non-adjacent
areas, it is expected that only the counties containing high
proportion of their population engaged in manufacturing
activities will show in-migration with an inverse correlation
in all other non-adjacent areas.

Percent of em ed
in agriculture

The concentration of population in and around the
large urban centers with a concomitant movement of people out
of the more rural areas has been well documented.23 During
the first half of the 1950-1960 decade the population of the
United States grew by 11.8 million persons. All but 300,000
of this gain occurred in the SMSA's, Substantial numbers of
people have also migrated from agriculture to these areas.
Since 1940 more than 25 million persons have migrated from
farms to urban areas. Moreover, the absolute number of

migrants has been increasing through time.

22Frances R. Allen, "Technological Development and
Per Capita Income," American Journal of Sociology, 65:127-131.

23See Conrad Taeuber and Irene Taeuber, The Changing

Population of the United States (New York: Wiley, 1958);
and Otis Dudley Duncan and Albert J. Reiss, Jr., Social

Characteristics of Urban and Rurgl Communities, 1950 (New
York; Wiley, 1956).
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In the 1920-1930 decade more than 6 million people left
agriculture, a rate of 19 per cent of the beginning pop-
ulation. During the thirties only slightly over 3.5
million migrated, a rate of about 13 per cent. In the
ten years from 1940 to 1950 the net migration exceeded 9
million persons, giving a rate of 31 per cent. It
appears that the number of out-migrants during the 50-60
decade has been about the same as in the forties, so that
the rate has probably exceeded one-third. 24
Vandiver observed that poor employment opportunities from
1930-1940 resulted in an excessive number of young people in
the rural areas, and that since 1940 the urban gains have
been most striking where rural losses were great.

If low income regions can adjust to the urbanization
process by moving their excess population out of the area,
there should be an inverse correlation between the income
differential and migratory flows. Yet, the poorer income
areas do not improve their relative economic position through
population loss. Where out-migration has occurred, its
selectivity has created conditions which tend to retard the
recombination of existing resources. Many variables are
operative here. It has been previously stated that migration
is selective of age. In 1920 the age group 25-34 comprised
21 percent of the agricultural labor force with 26 percent
age 55 and over. In 1954 the 25 to 34 age group had decreased
to 13 percent and 37 percent were 55 and over. The older

farmers are less liekly to apply innovative techniques, have

lower educational levels, and have fewer years to receive a

24Vandiver, op, cit., fn. 18.
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return of their investments.23 Maddox has noted that the
costs to the area of origin do not appear to be serious.
Yet, the loss of talent to the area, the cost of educating
the young by farm families, lack of talent for business
firms, and costs to educational institutions are great.

Bachmura2® found that the rank correlation between
median county income and in-migration is positive, high, and
very significant. However, Cheng27 found that in spite of a
higher rate of out-migration from low-income regions the
income disparity between the higher income regions in Michigan
and the lower ones has increased. Job skills and capitol
investment are highly correlated and there must be a sub-
stitution of capitol for labor which presupposes education,
money for investment, and the motivation to innovate. Waldo28
studied the effects of multiple job holding and income. The

combinations tend to appear in the periphery of the more

25James G. Maddox, "Private and Social Costs of the

Movement of People out of Agriculture," American Economjic
Review, 50:392-402.

26f, T, Bachmura, "Migration and Factor Adjustment in
Lower Mississippi Valley Agriculture: 1940-50," Journal of
Farm Economics, 38:1027.

27Kenneth C. Cheng, "Economic Development and Geo-
graphical Wage Rates in Michigan 1940-1957" (unpublished
Ph.D. dissertation, Dept. of Agricultural Economics, Michigan
State University, 1959).

285, D, Waldo, "The Impact of Outmigration and
Multiple Jobholding upon Income Distribution in Agriculture,"

Journal of Farm Economics, 47:1235.
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urbanized areas. He also found a correlation between income,
multiple jobs, and skills.

It is expected that net out-migration will be posi-
tively correlated with percentages employed in agriculture
and distance from large urban centers. The highly agricul-
tural counties will lose more population through the migratory
process than other areas.

Medign vears of
scho co eted

In all areas of the region, levels of migration are
expected to move from high out-migration to moderate in-
migration with advancing levels of schooling. If functional
differentiation is to occur in an area, an adequate popula-
tion with sufficient skills to staff the functions is assumed.
The need for educated people is evidenced by a comparison of
median years of school completed for different occupational
categories in the United States.

The educational differential between the occupations
is very substantial. Moreover, it has not decreased in the
past two decades. In 1950 the median years of school com-
pleted for professionals was 15.8 while farmers had a median
of 8.3 years of school completed.29 By 1965 the median was

16.3 years of school completed for the professional group and

2950urce: 1950: U, S. Bureau of the Census, Census
of Populatjon: 1950 (Washington: Government Printing Office,
1956), Vol.- IV, Part 1, Chapter B, Table 10.
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8.8 for the farm category. This lack of educational gain
among farmers is largely due to the selectivity of the young
in the migratory process.

When the total rural sector is compared to the urban
for the United States, the differences are less imposing but
quite significant. In 1940 residents of the urban areas had
completed 8.7 years of school as compared to 7.7 for the
rural farm residents. By 1960 these figures had risen to 11.1
for urban and 8.8 for rural. In the two decades the differ-
ences had become greater. This reflects both superior edu-
cational opportunity in the more urban areas and a movement
of many educated people out of the rural areas. It would be
expected that those perceiving less opportunity in farming
would seek nonfarm areas for employment.

Shryock and Eldridge3° found a consistent direct asso-
ciation between the percent of migrants and the years of
school completed. Brunner's31l work exhibited similar find-
ings. Migration and educational status tend to be related
to the degree that a higher proportion of the people with
more education tend to move than of those with less. This
is partially explained by the increased demand for skills as

technological change occurs.

30Henry S. Shryock and Hope T. Eldridge, "Internal
Migration in Peace and War," can Soci ical Review,
12:27-39.

31Edmund S. Brunner, "Internal Migration in the
United States, 1935-40," Ruragl Sociology, 13:9-22.
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Farm erator level

of living

Farm operator level of living32 is expected to be a
good single predictor of net migration. If the adjustment of
rural areas is contingent upon a recombination of resources
and a closer functional relationship with the regional econ-
omy, the level of living of farm operators should indicate
the success of this endeavor. The areas in which the farm
operator level of living index is high should also be higher
in education, income, and proportions of young people.

Since it would be expected that distance from an urban
center would be reflected in agricultural organization, the
areas which are adjacent to SMSA's are expected to exhibit a
higher level of living index. It is also expected that this
measure will be high in conjunction with other activities
which add affluence to the area. That is, the higher the
percent in manufacturing in conjunction with agriculture, the

higher will be the level of living index.

Percent of femagles in
the labor force

The percent of females employed in the labor force is

expected to measure the industrial structure of the unit.

32The index includes the following: (1) average value
of sales per farm; (2) average value of land and buildings per
farm; (3) percentage of farms with telephones; (4) percentage
of farms with home freezers; and (5) percentage of farms with
automobiles. See Margaret Jarman Hagood, Farm Operator Level-

of-Living Indexes for Counties of the Unjted States, 1930,

1940, 1945, and 1950 (Washington, D. C.: Bureau of Agricul-
tural Economics, May 1952).
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Large-scale enterprises concerned with marketing, sales,
administration, etc. require a large amount of paper work
and women are found in large proportions in these functions.
It has been found by urban sociologists that employment of
women is one of the best measures of differentiation within
an area.

The percent of employed females has been shown to be
a very sensitive measure of urbanity, being highly corre-
lated with density and size of the community. This is con-
sistent with the idea that the larger the community, the more
it does for itself. Harden33 found in a study of 116 com-
munities in Illinois that the greatest increment in differ-
entiation of function appeared between 750 and 1,000 persons.
Professional people appear, commercialized recreation is
found, and styles and fashions became important. It may be
assumed that with this differentiation of function that there
will be a demand for female skills. High employment of
females would also appear to contribute to a favorable local
milieu to which migrants would go. Hence, it is expected
that percentages of females in the labor force will be
directly related to levels of net migration. It is expected
that in-migration will rise with increasing proportions of
females in the labor force and out-migration rates will dimin-

ish with increasing proportions of females in the labor force.

33Warren R, Harden, "Social and Economic Effects of
Community Size," Rural Sociology, 25:204-211.
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Urbanitv, population
size, density

If one is to relate urbanization to migratory flows,
some attempt must be made to explain the growth of urban
areas. Under what conditions does functional differentia-
tion occur? This study is expected to give a partial answer
to this question. If this can be done, we can predict from
the 1950 data a large portion of the migratory trends for
the 1950-1960 decade.

According to the export base theory, before functional
differentiation can occur the following conditions must be
met: (1) There must be sufficient exports to bring money
into an area from outside to increase employment and create
a multiplier effect within the economy; (2) There must be a
minimum level of education in order to supply the skills for
service activities; (3) There must be a sufficiently large
population within the unit to supply the people to staff the
functions; and (4) There must be an income level within the
area which is indicative of purchasing power of the popula-
tion beyond those things necessary for survival.

The most important variable is expected to be the
proportion employed in manufacturing within the area in com-
bination with proportions employed in agriculture. Since
the two variables will measure in opposite directions, the
greatest explanatory power will be gained by including the

percent in agriculture with manufacturing. (In regression
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analysis one puts a variable into the equation by leaving it
out since all other variables must act upon the dependent
variable before the partial correlation is computed by the
least squares equation.)

The census classification of occupations includes:
(1) extractive industries (agriculture and mining), (2) manu-
facturing, (3) service, and (4) construction. Since mining
and construction account for a small percent of employment
in the region, the three important occupational categories
are agriculture, manufacturing, and service. Since the data
contain information on levels of agriculture and manufacturing,
the level of the service industry may be ascertained with
reasonable accuracy from combinations of the other two. Since
it would be prohibitive to secure the large amount of informa-
tion which would be necessary to operationalize the "export
base" idea for 1175 county units, we assume that the variables
which are important for functional differentiation to occur
at certain levels or combinations of levels they will account
for almost all the variance that we are able to explain.

Density and population size are highly correlated and
are expected to be important under two conditions: (1) in
areas which do not have a sufficient population to staff the
functions of a differentiated economy there can be no develop-
ment of a service economy. Even if such an area has a large

export, the money is spent outside the area for services and



29
there is no multiplier effect within the economy. (2) In the
largest SMSA's the population size reaches a point at which
the metropolitan area becomes a self-contained unit. The
division of labor becomes so great that the population uses
its surplus. Such an area will be either stable or be classi-
fied by out-migration.

The extreme test of the "export base" theory will be
for non-adjacent counties which are largely out-migration
counties. If it is a useful concept, we expect that migratory
flows from these units will be inversely correlated with vary-
ing levels of these key variables. Moreover, the correlation
should be a linear one. If this proves to be true, then we
will have approximately the same predictive ability with only

three variables that is present with ten.

Hypotheses

It is recognized that in order to state a systematic
theory of migration that all the demographic, economic, and
social conditions as well as the interactive system among
these three classes of variables would need to be examined.
It would also be necessary to show a process. We have only
a partial list of the independent variables needed and we
must impute a process from data which do not directly measure
it. That is to say, our measure of job opportunity must be a
combination of measures with income, female employment, per-

cent in manufacturing and education being the most highly
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correlated with an expanding economy.

Since it is expected that migration from one system
to another system is a function of relative deprivation in
the system of origin of the migrant, we infer these oppor-
tunities from demographic and ecological conditions within
the county.

(1) Therefore, a measure of job opportunity is
expected to be an approximation of migratory flows. Since we
have no direct measﬁre of functional differentiation, we shall
assume that the higher its basic employment, the higher the
non-basic with this ratio increasing as urbanity increases.
The greater the employment in manufacturing income and educa-
tional levels of the area, the greater the ability of the area
to hold its population or to attract migrants.

(2) Therefore, migration is expected to be positively
correlated with the percent in manufacturing, median family
income, level of living, percent of females in the labor
force, education, density, urbanity, and population size and
negatively correlated with median age and the percent of the
population employed in agriculture. Since many of our vari-
ables are highly intercorrelated, it is logical to assume that
a small number will account for most of the variance in a
multiple regression equation. Moreover, those variables
which indicate the job market will best explain this variance.

(3) Therefore, the percent employed in manufacturing,
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the percent employed in agriculture, income and education will

be most highly correlated with migration flows.

Method of investigation

The investigation of these data will proceed on three
levels. First, the relationship of each variable to net
migration for the three types of areas will be examined. Dif-
fering levels of net migration will be described for various
levels of each independent variable. Secondly, we shall exam-
ine each level of net migration in relation of all combinations
of each two of the independent variables in an effort to
understand how combinations of two variables affect migration.
Third, since this group of variables was compiled for the
more rural areas and they are more appropriate for measuring
migration in rural counties, we shall use multiple regression
analysis to determine the total variance explained as well as

the proportion of variance explained by each variable alone.



CHAPTER II

RELATION OF NET MIGRATION TO SELECTED POPULATION

- CHARACTERISTICS: SIMPLE CONTINGENCY ANALYSIS

The North Central ion

The concern of this chapter is the first level of
analysis., Migratory flows for the region will be described
by metropolitan status, size and urbanity. We then examine
the independent variables in relation to net migration for
the area. It will be demonstrated later that there is a high
correlation between these variables but it is useful to see
how each variable varies independently with the dependent
variable.

While the North Central Region (including Kentucky)
gained in population from 1950 to 1960, the Region lost pop-
ulation from out-migration. That is, the natural increase
for the region was more than the out-migration. Population
increase for the entire region amounted to about 15 percent
during the decade.

Table 1 indicates that net migration varied by states
with Ohio, Michigan, Illinois and Indiana showing a gain, and
Iowa, Kansas, Kentucky, Minnesota, Missouri, Nebraska, South
Dakota, North Dakota and Wisconsin losing through out-
migration. Ohio exhibited the greatest gain through net

32
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TABLE 1

NET MIGRATION 1950 TO 1960 IN THE NORTH CENTRAL STATES

North Central Total Net Migration Net Migration as
States 1950-1960 Percent of 1950 Pop.
Illinois 140,527 1.6
Indiana 59,845 1.5
Iowa -230,172 -8.8
Kansas -39,570 -2.1
Kentucky -380, 259 -12.9
Michigan 150,217 2.4
Minnesota -95,931 -3.2
Missouri -125,038 -3.2
Nebraska -122,541 -9.2
North Dakota -105,418 -17.0
Ohio 408,086 5.1
South Dakota -94,232 -14.4
Wisconsin -49,135 -1.4

migration, followed by Michigan, Illinois and Indiana. North
Dakota had the greatest percent loss and the greatest abso-
lute loss was from Kentucky. The smallest percent loss was
from Wisconsin with the smallest real loss from Kansas. There
are then four states showing a net gain of 758,675 from in-
migration and nine states losing 1,242,290 from out-migration.
The net loss for the region was 483,621. The more industrial
states gained or had a 3mall loss with the more rural and
less industrial ones showing a loss.

We have previously suggested that the flows of migra-
tion would be toward job opportunities and that these oppor-
tunities would be found in the more urban areas. This may

best be demonstrated for the North Central States by dividing
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them into metropolitan and non-metropolitan counties. Table
2 shows the results of this division.

With few exceptions in some individual states, metro-
politan SEA's show gains and non-metropolitan SEA's show
losses through net migration. The total metropolitan areas
in Towa lost through net-migration while total non-metropolitan
areas in Michigan exhibited slight gains. The largest percent
gain was in Nebraska for metropolitan areas and the largest
real gain was in Ohio. Kentucky, Missouri and North Dakota
lost 17 percent of their non-metropolitan population through
migration. Three states: Ohio, Michigan and Indiana showed
a small gain in non-metropolitan areas. Generally, the loss
is much greater from the non-metropolitan area than is the gain
in the metropolitan ones.

It is expected that the size distance classification
should be a first approximation of patterns of migratory flow
within the region. That is, high in-migration should be evi-
dent in the SMSA's, a lower rate of in-migration in the adja-
cent counties, and out-migration should characterize the non-
adjacent areas. This is also consistent with the belief that
job opportunity is the chief dynamic force. Table 3 shows the

total North Central Region by these divisions.

Net Migration by Type of Areg
Although the region gained over the decade by seven

million people, it lost 1 percent of its 1950 population from
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net out-migration. As expected, the SMSA's show the largest
real gain as well as the largest percent gain in population.
The adjacent areas were beginning to experience the impact of
industrial decentralization and experienced a slightly lower
percent gain. The real gain for these areas, however, was only
25 percent of that for SMSA's, The more rural areas show a
loss of 10.8 percent of their 1950 population.

With the exception of the very large SMSA's, we expect
size and urbanity to be crucial factors in demographic redis-
tribution. Table 4 has been constructed to demonstrate the
relationship between SMSA size and levels of in-migration.

All SMSA's exhibit gains during the decade. The larger the
SMSA the larger the percent gain, with the exception of the
one million or more category, with the third category having
double the percent gain of the first. The twenty largest
SMSA's have a smaller percent gain, but the numerical gain for
this category accounts for more than half of the 23,302,201
migrants. The largest SMSA's, including Detroit and Chicago,
actually lost population.

The trend in the adjacent areas is generally in the
expected direction. However, the data do not show a neat
linear relationship. Two things may be involved in this
relationship. First, the measure of urbanity used here is
based only upon population size. It is our belief that only

when increased population is accompanied by greater
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speciaiization of function that the employment opportunities
are provided. It is assumed that some areas of sufficient
size to be classified as urban do not have this opportunity
for growth. Second, we are postulating our explanation of
growth for a developing area at a particular time in its his-
tory. The relationship between urbanity and growth was much
more linear for the 1940-50 decade. Moreover, the relation-
ship in the non-adjacent areas should offer proof of this

rationale.

Urbanity and Net Migration

Table 6 indicates that non-adjacent areas show the
expected relationship between urbanity and migration. Areas
with less than 25 percent of their population in urban areas
lost 18 percent of their 1950 population during the decade.
Only in areas of relatively high urbanity do non-adjacent
counties gain through net migration. Of the 873 non-adjacent
counties, only 73 experienced a net gain. All areas with
less than 40 percent urbanity actually lost population from

1950-60.

Relationship of net
migration to selected
characteristics of areas
This section seeks to relate the level of net migra-
tion to selected characteristics of counties in the North

Central Region. It has been shown that the level of net
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migration for the 1950 to 1960 decade in the region is closely
related to area types with gains of 4.6 percent of the 1950
population in SMSA's and a loss of 10.8 percent in non-
adjacent areas. We now examine income, median schooling,
percent employed in manufacturing, percent employed in agri-
culture, percent of females in the labor force, density and

farm operator level of living in relation to net migration.

Medign gge

It has been suggested that median age is a summary
statement of the age distribution within the county. It is
theoretically possible for a large percent of the very young
and the very old to have a median age similar to a county with
a more normal distribution. However, according to Table 7 the
relationship in the North Central data is as expected. For
the Region as a whole there is a loss of 13.7 percent in
counties having a median age of under 27.0 years; a gain of
over 2 percent for those having an average age of from 27.0
to 30.9 years; and a loss of 4.7 for counties having a median
age of 33.0 years and over. This curvilinear relationship
seems to be a deviation from our expectations but this is not
the case. We will show at a later time that counties of high
median age are generally low in income and emplojment oppor-
tunities. They are, therefore, expected to lose population

at a greater rate. Also, the high median age is a result of
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prior out-migration and the trend has not lessened to a large
degree. These areas of high median age and high out-migration
show approximately the same migratory patterns in 1950-60 as
they did in 1940-50.

The SMSA's show the same expected pattern. Counties
with a low median age had gains well above the average, with
two counties gaining by a surprising 77 percent. It is inter-
esting that the seven SMSA's with a median age of 33.0 and
over had a net loss through migration.

The 232 adjacent counties have a near-normal distribu-
tion when categorized by age. One exception, however, is the
large number of counties with a median age of 33.0 and over.
The same pattern as that exhibited by the total region is
evident for adjacent areas.

The non-adjacent counties also follow the expected
pattern with high out-migration for lower median age counties
and diminishing rates for each increment in age. Again, the
exception to this is the older age counties. It is significant
that of the 162 counties with a median age of 33.0 and over

that only 3 have upper level incomes.

jan f ncom
The relationship of median family income and net
migration is linear and significant. For the total region

all categories which had less than $3,400 per year median
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income in 1950 lost population during the decade. This does
not say that all counties with less than $3,400 lost popula-
tion. If the 183 counties with $3,000-3,999 are totaled as
a group, the result is a net loss. The 642 counties with
less than $2600 median income experienced an absolute loss of
almost 300,000 persons. There is an almost even increment of
reduced migration for each increment in income. The county
units with less than $1,800 lost 18.8 percent and those with
$3,400 and above gained 6.7 percent.

The seventy SMSA counties gained by over one million
persons but they, too, exhibited losses until the higher
income category was reached. The adjacent counties progress
from a 14.8 percent loss to a 14.8 percent gain at the two
income extremes, and the non-adjacent counties progress from
a 19.1 percent loss to a 2.7 percent gain as income is
incremented. Only the twenty-three counties at the upper

income level show a net gain.

Med sch in

We expected that median school years completed would
be one of the best single predictive variables. It is highly
correlated with income, age and residence patterns. The 159
counties in the region with under 8.4 years of school com-
pleted loss 23.2 percent of their population, with significant
gains coming only in the higher education areas. The SMSA's

had no units with less than 8.5 years of school completed and
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only 12 with less than 9.0 years. The largest losses in this
group were from four SMSA's of one million or more with less
than 9.0 years of school. The adjacent and non-adjacent areas
exhibit patterns similar to the total region. It is important
that 588 of the 873 non-adjacent county units had less than
9.0 years of schooling. The relationship for all areas was

the expected one.

Percen f f

the labor force

The percent of females employed in the labor force
organizes the county units into the predicted way better than
any previous variable. Moreover, the three type of areas are
affected differently by similar percentages of females employed.
The SMSA's show a net loss for one county with a low percent
of females employed to a very high in migration for the
categories 20 to 28.9 percent of females employed. Since
high female employment occurs in the largest SMSA's, the
categories drop to a loss of 2.1 percent and a gain of only
1.5 percent. This was the expected relationship in the
larger areas. The adjacent areas have not become as self
contained as the larger ones and the process of decentraliza-
tion has not become noticeable. Migration patterns move
nicely from minus 10.7 to a substantial gain with increasing
levels of female employment. A drop in in-migration occurs

only at the highest level of female employment. The
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non-adjacent areas are not affected by size and each incre-
ment in female employment is found with reduced levels of
out-migration. The twenty-one county units with high female
employment show an average gain of about 1000 per county for
the decade.

Percent of emploved
in mgnufgcturing

The percent employed in manufacturing in the Region
was expected to be a sensitive measure of employment oppor-
tunity. It was also suggested that the measure would be
most sensitive in combination with other variables.

The SMSA's conform generally to our expectations.

The same block of approximately thirty SMSA's which have
high urbanity, large population size, high females employed,
and low in-migration exhibit a curvilinear relationship.

The smaller SMSA's show a significant jump in in-migration
with each gain in population size. The adjacent areas make
significant gains beginning with 22 percent employed in manu-
facturing. As expected, the measure is most useful for non-
adjacent areas. Those with under 2 percent employed in manu-
facturing lose over one-fourth of their population in the
decade and the drop in out-migration is constant with growth
in manufacturing. This suggests again that our measures are
most useful at a particular time in the history of regional

development.
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Percent of emploved
in agriculture

We expect the percent employed in agriculture to be
negatively correlated with population gain. This should
reflect both the low income and the low job opportunity
structure. Areas with unusually high agricultural employ-
ment should show a loss regardless of any other combination
of variables. Table 12 indicates the magnitude of this move-
ment. For the region there was a gain of 2.9 percent at low
levels of agriculture and a loss of 28 percent at high levels.
This relationship is invariable for both adjacent and non-
adjacent counties. The adjacent counties drop from a rela-
tively high gain of 8.8 percent at the 11.0 to 26.9 level of
agricultural employment to a loss of 16 percent when at least
59.0 percent are employed in agriculture. The non-adjacent

counties move from a small loss to a substantial loss.

Farm opergtor level-of-living

The farm operative level-of-living index is not a
direct‘measure of income but it is highly correlated with
it. Some deficiencies of the measure are: (1) it is based
upon national averages and does not account for regional
variation, and (2) the average changes from decade to decade.
Moreover, the expected correlation between the index and per-
cent of the population employment in agriculture is not

borne out. In the non-adjacent area, as proportions in
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agriculture increase, the mean for the distribution of
counties moves toward a higher level of living. This would
tend to reduce the relationship between the index and migra-
tory flows.

The simple relationship, however, is a good one. In
the region, migration moves from a loss of 27 percent to a
slight gain at the extremes of the index. The adjacent
region moves from a loss of 16.8 to a gain at the extremes

and the non-adjacent area indicates a reduced out-migration.

nsi

The density measure is shown in Table 14 for only the
non-adjacent counties. Since there is a .90 correlation
between density and population size, we shall not include
the latter in tabular form. Table 14 indicates a trend in
the expected direction, but not of the magnitude which was
anticipated. The reduced out-migration is by only 14 percent
at the two desnity extremes. Since the East North Central
Region contains large areas which have very prosperous
farming belts, some areas of low density have small out-

movements.,

Summary
We have seen that only four of the thirteen states
gained population from in-migration during the decade, with

nine states losing from out-movement. Moreover, there has
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been considerable re-distribution of people from non-
metropolitan to metropolitan areas. The counties losing popu-
lation in the greatest proportions are found to be both high
and low in regard to median age. The income measure is
powerful in a simple correlation but we expect other measures
which are highly correlated with income to reduce the rela-
tionship in multiple regression. Education, for instance,
is expected to hold its explanatory power while income will
not. Female employment correlates well with migration because
of its relationship to both income and the job structure of
an area. In spite of the fact that educational levels drop
as manufacturing increases, there is a slight increment in
income with each increment in manufacturing. The latter is
expected to be a good explanatory variable. The percent in
agriculture is also a good measure of both income and job
structure. Density and size are not as useful for the non-
adjacent areas as they are for the entire region because of
the relative lack of variance. In combination with other
independent variables, however, they will probably be more

useful predictors.



CHAPTER III

RELATION OF NET MIGRATION TO SELECTED
POPULATION CHARACTERISTICS; SELECTED
CROSS CLASSIFICATIONS

This chapter considers the level of net migration
with selected combinations of the independent variables. We
shall show that some combinations of the variables retard out-
migration or attract migrants better than others. This chap-
ter represents another step in identifying the key variables
in the analysis.  The focus will be primarily upon non-
adjacent areas with some comparisons with SMSAs and adjacent
counties. Since all possible combinations of the variables
would require seventy-eight tables, we have selected those
which we feel to be most important. These are: education
cross-classified by age, female employment, income, manu-
facturing, and agriculture; urbanity cross-classified by age,
income, female employment, manufacturing, and education:;
income cross-classified by female employment, agricultural
employment, and percent in manufacturing; percent employed
in agriculture cross-classified by female employment and

farm operator level of living.
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Median Schooling and Selected
Population Characteristics

Median schooling
and medign gge

We have seen that migration is positively related to
both median age and levels of education, with the former
being a negative relationship. Table 15 shows the results
for the 856 non-adjacent counties when these two variables
are arranged in a contingency relationship.

The counties form a near-normal distribution where
arranged by median years of schooling completed for each of
the categories of median age, with 563 of the 856 counties in
the 8.0-9.4 category. There is a surprising lack of counties
at the higher educational levels with only 2 having an attain-
ment of 10.5 years or more.

The distribution of median age is slightly skewed
toward the older counties having a median age of 34.0 years
and over. The distribution of median age is more meaningful,
however, if it is examined in relation to educational attain-
ment. Of the sixteen counties having under 7.0 years of
school, eleven are under twenty-six years of age and only
five are older. This pattern holds true for the category
7.0-7.4 years of education. The units with lowest education
have more young children. One would expect that educational
attainment would decrease as median age increases but this is
not the case. Both median age and median schooling tend to

cluster toward the median.
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Table 16 shows the migration flows at varying levels
of these two variables. The expected relationship is found
to exist. With each increase in education there is a drop
in out-migration. For the 145 counties with less than 8.5
years of schooling, there is a loss of 24.7 percent of their
1950 population. An increment of 8.5-8.9 years of schooling
decreases the flow of out-migration to 11.8 percent, and at
the highest level of education the loss is only 0.8 percent.
When median schooling is held constant and age is varied,
however, there is a significant influence from age only at
the lowest educational levels. In the 8.5 median school
category the under 29 age group lost 27.6 percent of the 1950
population during the 1950-1960 decade, and this loss drops
as median age is increased. At all other levels of education
there is no consistent relationship. The young are expected
to migrate and it will be shown that the high median age
counties are characterized by high proportions employed in
agriculture.

For the region as a whole (Table 16), there is a move-
ment from high out-migration to high in-migration as educa-
tional levels are increased. The 159 counties having less
than 8.5 years of schooling lost 23.2 percent of their 1950
population; the 189 units with 10.0 or more years of school-
ing gained 6.7 percent or 1,174,631 people. The adjacent

areas have a similar pattern. The surprising result is that
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the SMSA counties with low education lost 10.9 percent of
their 1950 population. The results show that four SMSAs
having low education and high median age lost 24.8 percent
during the decade. Moreover, at all educational levels the
SMSAs of high median age show a slight loss or a very small
gain. We must conclude that age is not an adequate predictor
when education is controlled.

di c lin
£ es t r forc

The distribution of median education and percent of
females employed is found in Table 17. The distribution for
female employment is almost normal slightly skewed toward low
employment. The mean for the non-adjacent areas is about 20
percent of all females fourteen years of age and over employed.
We find that the extremely low female employment is located in
counties having low educational levels. None of the counties
which are low in education are also high in female employment.
The highest percent of female employment is found for the
8.5-8.9 educational category and at the 17.0-19.9 percent
category of female employment.

When the two variables are related to net migration,
both median schooling and female employment prove to be
powerful explanatory variables (Table 18). The effect of
levels of schooling has been discussed, so we shall examine

female employment at each level of education.



64

968 02 0€ LL 62T 18T 902 821  €F € 1 Te30L
19 L L A €1 6 9 S 0 4 0  I9A0 B G°0T
S T 9 L 6 6 6 T € 0 0 $°01-0°0T
€9 4 4 S Z1 81 0z € T 0 0 6°6-5°6
90T ¢ S 6T 61 14 €2 1 4 0 0 $°6-0°6
LEY 9 6 1€ 69 soT  TET 2L €1 T 0 6°8-5°8
86 4 T € L €T ST 62 LT 0T (s $°8-0°8
12 0 0 0 0 4 4 v v L 4 6°L-S°L
9T 0 0 0 0 0 0 € T 8 v yoL-0"L
6 0 0 0 0 0 0 0 4 € b 0°L Iopun
Te30L JI9A0 6°1¢ 68 6°SC 6°¢C 6°61 6°9T 6°tl 6°01 _ 0°8  burroouyds
® Z€ =-0°6Z =-0°9Z =-0°€Z =-0°0Z =0°LT -0°¥I -0°TIT -0°8 JI3pun ue TP

903037 I ad 3 o4

0G6T ‘SAIVIS TVIINTD HINON FHL
JO SYIUVY INFOVAQV-NON ‘FO¥OJ ¥OLHVT FHI NI SATUWII JO
INIOYId FHI A€ QIIJISSVIO ONITOOHOS NVICHEW 40 JTIVL ADNIONILNOO

LT JTIdVL



65

°gTun A3UNod G JIOpu(

*056l UF S9T3UNO0 ¥ I0F OTqBTTeA8 j0u pejerdwod sxeel Tooyos UBTPOR #

L°S 9°z- 6°ZL- 6°tt- 8°0~ 970¢72= 6£9°9LYE 80l quede fpeuoy
9°2 Ll 9°9 #L°9l= L°ol 050°€e? 758962 (44 quede(py
g2 Loy %L°G6 - 0°'8 L29°696 026906 ‘5L 9¢ YSWS
6°2 Loz €L 9°Zl= L°9 LEQ“YLLCL Loo‘z76¢1Le 68L - Te301
Jaa0 3 *saX 0°0OlL ‘S°'W
(A4 G°¢t- 9°ZL- Yelz= 2°0~ 85678 8eL6sTeL L9 queds [peuoy
A z2°0 9°0~ *€°9l=  6°2 2€2°92 60L°€LOCL L€ queos(py
%€ °0~ %6°0 %6°LL - 0°2 GLBCLEL ozZL€L98‘L 6 YSWS
£°0 9°0~ L'8 L°o2= 8°0 680°€CL L86°66€ ‘0L Lol 8101
*S°H
0°6~ L9~ g*oL= goLz= 2°6~ Lg7¢qL2= YA LAY 4 kA g0l queds [peuoy
2L %6 7L 20~ L0l 9°% 90L‘09 7L°909¢1 8¢ queos py
skl 8°clL - - g*9 6zzizLL 0£0°‘08€E‘E €L VSWS
Lo~ 8 Lol 29l €°0 5791 9L0‘9€E7¢L 651 Te101
*S*'W
L°G= 0°L- A AR L°6l= 8°LL- €L8‘Lo6~ 6207LL L ery quede [peuoy
%0°9 8°l= 0°z- 9°6~ ol (T AR o 2092962 oL queds(py
L2 0°8 s oL~ - 6°0oL~ L6L‘o02~ 656 206°L 48 YSWS
LG L= 6°¢c~ 8°ol- g°LLl= 9°6~ 762°€9L L=  9L9‘8Ls ‘2L 69% 18101
81k 6 8 °S°'K
%€°6l=  ZoLL= LY 0%6= L2 YISfols- 2eL8lo? S7L juedepeuoy
B %8°8 €= g*Zli= 9°9- 625 ‘EL= 80 ‘022 71 quedefpy
- - - - - - - - YSWS
%€ °6L= g*zl- L*gl= 6°L2= 2°gz- €70 785 092662 ‘2 651 Te10]
‘83X ¢°g Jepun ‘SR
I6A0 6°82 6°Z2 0°LL Te19l
pue 0°62 =-0°€Z =-0°LL Jepu () 0961=0561 0961 86T3UN0Y vere Jo edfy
uoTyeI3TH 40N ug Jo pue
9010 I0qBT UL seTewey jueoxed £q uopyendog Jequmy SugTooyos uRTPeyR

uotyendod gL Jo queoxed s uofyBISTH 26N

#

056l

NI ¥OH0d HOAVT NI STTYWIL INJIOWId Xd ONV QEISIINOD SUVEX TTOOHOS NVIASW Xd ‘SEIVIS TVYINED
HIMON ¥HI NI SY¥HY 40 SHAL 404 NOILVINIOd 0961 FHI JO INIOWIL V SV 096L-096L NOIIVHDIW L3N

8L ¥HVL



66

When schooling is held constant at 8.5-8.9, the pro-
portion of loss drops from 29.0 percent to 19.3 percent as
female employment increases. This relationship is invariable
for all levels of median schooling and there is in-migration
when education reaches 9.5 years and female employment reaches
29.0 percent.' The largest drop in out-migration comes when
an education level of 8.5 is reached.

The relationship is generally as expected for the
region with the exception of the highest category of female
employment. At the 8.5-8.9 education level the SMSAs show an
8.0 percent gain with 23.0-28.9 percent female employment and
a minus 23.3 when female employment rises. In the 9.0-9.4
education category the SMSAs have a gain of 13.8 percent at
23.0-28.9 percent female employment and a gain of only 1.1
percent when female employment rises. At the highest level
of education there is a gain of 40.7 percent for the second
highest level of employment and a gain of only 2.5 percent at
the highest levels. This pattern is invariable for all educa-
tion categories. This relationship was expected because of
the high correlation of female employment with urbanity. The
adjacent areas continue to gain population with each incre-
ment in female employment. With one exception, then, both
education and female employment are useful variables in

accounting for migratory flows.
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Medign schooling
and income

When education is crossed with income we find a nor-
mal distribution, with the mean for income about $2, 200
(Table 20). As expected, no non-adjacent county with an
educational level of 9.0 years is in the lowest income cate-
gories and no county with low education is in the high income
categories. More than half of the counties have from 8.5-9.4
years of education and income from $2,000-$4,000.

When we hold educational level constant and vary
income, our expectation that income would be a poor explana-
tory variable proves true. Although there is some tendency
for the $3,000 and over category of income to retard out-
migration, a significant pattern emerges only at the highest
educational levels. It may be concluded that at low educa-
tional levels income has very little effect upon population
loss. The higher the educational level the more increased
income retards out-movement. At the 10.0 and over level of
schooling there is a loss of 11.6 from the areas having less
than $2,200 income and a gain of 1.7 in areas with $3,000 and
over. Since most of the SMSAs have a median income of $3,000
and over no statements can be made about them. In the adja-
cent areas, however, the income variable is more important.
There is a clear relationship between level of income and the

ability of the county to retard out-migration or to add new
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members. We have previously stated that for the rural migrant

job opportunity is the key to moving.

&Qan scl_';oolj,ng agg pgrcgn;
of emploved in manufacturing

The contingency Table 21 indicates a high clustering
of non-adjacent counties in low manufacturing categories.

The mean for the region is about 9 percent employed in manu-
facturing. The national average in 1950 was 26 percent.

No county units with low educational levels had high per-
centages employed in manufacturing and the highest percentages
were at 8.5-8.9 level of education. Until this level of edu-
cation is reached an addition to the level of school years
also yielded increments in manufacturing. After this level
was reached manufacturing decreased with higher educational
levels.

When education is held constant and the percent
employed in manufacturing is varied, manufacturing clearly
influences migratory flows. Even at the lowest educational
level out-migration drops sharply when manufacturing reaches
22 percent. In the 8.5-8.9 schooling category out-migration
drops from 24.3 to 5.4 as manufacturing increases. At the
9.5-9.9 level of median school completed the drop is from
~24.2 to 2.3 at the two extremes. It is very significant
that when education has reached 10.0 and over that a loss of

22,6 percent of the 1950 population occurred in the lowest
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manufacturing category while gaining 3.9 percent in the high-
est one: the effect of median school years completed may be
seen by looking at the totals for each level of education.
For manufacturing under 2 percent, there is a loss of 24.7
percent of the population at the lowest education level and
a loss of 0.8 at the highest.

The SMSAs show a consistent pattern of lowered in-
migration at the highest manufacturing levels. At the 8.5-8.9
level of education there is an out-migration from SMSAs of
14.3 percent. The adjacent areas present an invariable pat-
tern of gaining in population as manufacturing levels increase.
When manufacturing is held constant for the region and the
effect of education examined, there is little influence on
migration for areas with less than 2.0 percent employed in
manufacturing. However, at the 2.0-11.9 percent level of
manufacturing there is a drop from 25.3 percent to -3.7 per-
cent at the two extremes. There is a similar pattern for the

remaining manufacturing categories.

n

Me r
of emploved in agriculture
The distribution of education and agriculture (Table

23) indicates an inverse correlation between the two measures.
Low educational attainment is correlated with high propor-

tions in agriculture and the high education units have medium
to low proportions in farm employment. The mean for agricul-

ture for the region is about 42 percent.
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When the level of education is held constant and
agriculture varied (Table 24), the effect of proportions of
agriculture is seen. At the lowest level of schboling there
is no change in out-migration as the percent in agriculture
is increased. 1In fact, the pattern is in the opposite direc-
tion. The higher the education the greater is the differ-
ential between the two extremes of agricultural employment.
The more educated people are leaving highly agricultural
areas. The relationship between these two measures is almost
meaningless for highly urban areas.

an_sc . f m
rator —of~

Table 25 indicates a high correlation between educa-
tion and farm operator level-of-living. There are no counties
with low education and a high index of living and no high
education counties with a low index of living. We have
indicated previously that low median schooling, low level of
living counties have a low median age as well. The high median
age counties are also low in education and level of living.
Generally, the level of living index is above the national
average with only 127 counties of the 856 showing a low index.

When these two variables are crossed in Table 26 there
is a slight tendency for level-of-living to retard out-
migration at differing levels of education, but the relation-

ship is not consistent. The region as a whole lost 31 percent
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at the low level-of-living category and only 6.5 percent at
the 160.0 and over level. Yet, we must observe the two
extremes of the index to find this difference. The four
middle categories of the index, when controlled for educa-
tional levels, make no difference in migration flows. How-
ever, the level of schooling does relate significantly to
migration at each level of the index. That is, as education

increases, out-migration decreases.

Summary
Our investigation of the crosses between education
and selected population characteristics has revealed it to
be a good explanatory variable. There are rather consistent
relationships between education and our variables in that both
the old and the young median age counties are low in education
and high in out-migration. At high levels of education, how-
ever, age is not a factor. The two very significant variables
in relation to education were percentages employed in manu-
facturing and the level of female employment. Income and
farm operator level-of-living proved to have little influence
when controlled for education.
U, S Po
Characteristics
Urbanity and median age
Table 27 indicates that almost half of the non-

adjacent counties have no urban population and that 379 have
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less than 10 percent of their population living in urban
areas. The distribution is heavily skewed. When urbanity
is crossed with age, we find the low urban counties to be
quite over-represented in both young and old persons. We
expect, therefore, that migration will be quite large from
these counties regardless of-any mitigation factors. The
old and young constitute about one-third of all areas with
no urban population. The median for age falls in the 30.0-
30.9 age category.

When the two variables are shown in relation to
migration there is a surprising consistency in the relation-
ship (Table 28). With one exception, the under 10.0 urban
group, out-migration decreases as levels of urbanity increase.
The extra percent loss of the group with some urban population
to 10 percent urban is thought to be attributable to the pop-
ulation size per county unit. They are relatively low on
most of the independent variables and contain extra popula-
tion to lose. There is also a tendency to lose the old and
the young, with greater proportions of young people leaving
the areas. The higher the urbanity the less influence from
age differentials, but there is a consistent rise in out-
migration at all urban levels when median age reaches 33.0
and over. At the highest level of urbanity the same pattern
is evident that is found in SMSAs. Only the counties with

high median ages are losing population at a significant rate.
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Urbanity gnd income

Table 29 relating to urbanity and income shows a
large cluster of low income counties in the no urbanity
category. However, there are a surprising number of counties
with relatively high income in this group. The more success-
ful farm areas would be expected also to have a relatively
high'income. The table clusters on the diagonal with no low
income, high urbanity areas and few high income low urbanity
areas.

When net migration is examined with urbanity constant
and income varied (Table 30), the same pattern is evident
that was shown previously with the income measure. At low
urbanity levels the income variable has no effect upon migra-
tion. In fact, only at the highest level of urbanity does
income have a marked effect upon movement of people. This
reinforces once again the proposition that for the more rural
areas job opportunity rather than income differential is the
key factor in migration.

Ur t d ercen f
s force

The cross tabulation of urbanity and female employ-
ment shows the 370 counties with no urban population to be
distributed heavily in the direction of low female employ-
ment. The trend is toward larger proportions of females

employed with increased urbanity the largest concentrations
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being in the 14.0-19.9 category of employment and the mean
at the 19.9 percent level. Generally the distribution clusters
well on the diagonal.

When levels of net migration are considered with
urbanity constant and female employment varied (Table 31),
we have the extreme test of this variable as a measure.
Since the two variables so nearly measure the same thing,
removing the effect of urbanity should largely remove the
effect of female employment. For the no urbanity category
this is largely true. The thirty-four counties with 23.0-28.9
percent of female employment have an out-migration of only
3.5 This pattern is evident for the first four levels of
urbanity. Also, throughout the first four levels of urbanity
there is a rise in out-migration at the highest levels of
female employment. Since there are so few counties involved
in this phenomena we cannot make a general statement about it.
However, the relationship is quite clear that higher levels
of female employment reduce out-movement.
U i rcen
emploved in manufacturing

The distribution of urbanity and manufacturing shows
that the large proportion of counties with no urbanity also
cluster in the low manufacturing categories. The surprising
fact indicated here is that so many high urban units also

have low proportions in manufacturing. This quite possibly
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accounts for the out-movement of people from some high urban
areas. The mean for manufacturing for the non-adjacent
counties, about 7 percent employed, is also quite low. The
number of county units in the area above the national average
(about 70) is equal to the number of in-migration counties.

When levels of urbanity are held constant the impact
of manufacturing upon the economy of the area may be seen.
Even at the level of no urbanity where other variables have
shown little differential the drop in out-migration is from
-25.2 to -8.0 at a moderate level of manufacturing employ-
ment, At the level of under 10.0 percent urban population,
the drop in out-migration is from -42.1 to -11.3 with two
small increments in manufacturing level. Eﬁen at the highest
urban level (54.0 and over) the ability to hold population
increases from -23.6 to 0.3 as the manufacturing level
increases. The interesting phenomena is that urbanity has
little effect upon migration flows. At the 2.0 percent level
of manufacturing in the no urban population category the loss
is -25.2 percent. If one follows this level of manufacturing
employment throughout the urbanity categories, there is little
effect from increased urbanity. We may assume that urbanity
is not our key variable, but rather the job structure of urban

areas.

Ur it d medi sC n

The surprising fact shown by the cross tabulation of
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urbanity and educational level is the relatively normal dis-
tribution of education in the no urban category. There is a
high correlation between the two variables but this category
would certainly make the correlation less. The high levels
of urbanity have no low education counties and with each
increment in urbanity the mean shifts more toward the high
education end of the scale. Generally there is a good cluster-
ing of the counties at the center of the distribution.

When urbanity is controlled and the effect of edu-
cation noted at varying levels, education is very influential
in retarding out-movement (Table 36). At the level of no
urbanity there is a 40 percent differente’in out-migration
from the 8.5 median school level to the 10.0 and over cate-
gory. This is a consistent pattern through all urbanity levels.
At the highest level of urbanity the low education counties
lost over 25 percent of their 1950 population during the

decade, while the high education counties show a net gain.

Summary

One of the problems of this study is seen in the
urbanity measure. There are 387 counties having no urbanity
in the region and, as with agriculture, little change in
migration flows is evident when other variables change.
That is, changes in income, female employment, education, or
level of living do not significantly reduce out-flows for

the no urban category. However, this is not true for age.
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The no urban units are losing more population at the older
and younger ages. Since there are no cases of low urbanity
and high manufacturing, we must judge the effect of the lat-
ter on the areas with some urbanity. The relationship is
significant. Moreover, the high urban areas with low manu-
facturing are generally losing population.
Incom nd Selec P
c cteristic
We have suggested that counties with more amenities
would have a greater ability to attract and to hold their
population. However, since we have other variables which
are highly correlated with income, it will be useful to hold
income constant at varying levels and examine the effect of
other selected variables. This section will examine the
effect of the percent of females employed in the labor force,
the percent employed in manufacturing, the percent employed

in agriculture, and median age.

Income gnd percent of femagles
in the labor force

The table of income and female employment shows a
higher percent of female employment as income levels rise
(Table 37). Two incomes are included in our median family
income measure if wives are employed. The type of area is
also important in providing female employment. The counties

cluster nicely on the diagonal and about the mean, with no
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instances of low income and high female employment and no
instances of high income and low female employment.

It is often suggested that the added income from the
working wife is a factor in migration. We may see the results
of migratory flows holding income constant at varying levels
of female employment. According to Table 38, for income
levels under $2200, there is a drop from -24.5 to -8.6 with
two additions to female employment levels and a rise to -17.0
at the highest level of employment in non-adjacent areas. The
five counties involved in the rise are low income, low edu-
cation, high female employment counties. It is not possible
with our data to determine what employment these females are
engaged in, but the type of area would indicate a high out-
movement for the males in the unit. For the income level
$2200-2599 the drop in out-migration is from -27.1 to -6.0
at the extremes of female employment. A similar pattern is
seen in the remaining two income categories.

The adjacent and SMSA areas show a similar pattern of
reduced out-migration to in-migration with increased female
employment, with one exception. At the highest income levels
there is a marked reduction of population gain at high levels
of female employment. This may be due to the changing nature
of the metropolitan area as manufacturing moves out and the

central city is used for finance, banking, etc.
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Income gnd percent of
e d in ricultur

The cross tabulation of income and percent in agri-
culture follows the general pattern of low income counties
being high in agricultural employment with the mean of agri-
culture decreasing as income increases. However, the standard
deviation rises with each increment in income. There are many
counties with both high income and moderately high proportions
in agriculture.

When income is controlled and levels of agriculture
varied (Table 40), the pattern is invariable in the direction
of greater out-migration with greater proportions employed in
agriculture. Even at the highest income level we see a loss
of 29.3 of the 1950 population during the decade. This is
believed to be due to the changing structure of agricultural
employment which leaves the young with few alternatives in the
labor market. The huge effect of high agriculture may be seen
in the non-adjacent areas with over 59 percent of the popu-
lation in this employment category. At all levels of income

there is about a 25 percent loss of population.

Inc ercent of

emploved in manufgcturing

The contingency of manufacturing and income shows a
large number of the non-adjacent counties in low manufacturing
categories. There is some shifting of the mean for manu-

facturing as income rises, but not the expected amount. This
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would largely account for the low number of in-migration
county units in the non-adjacent areas. Although there are
no high manufacturing counties in the low income categories
the reverse does not hold true. Many of the relatively high
income counties have‘very low proportions of people employed
in manufacturing.

The migration flow in relation to levels of income
and manufacturing is consistent in the direction of reduced
proportions of people leaving as manufacturing increases.

The non-adjacent units invariably lose less population as the
percent of manufacturing increéses. At the lower level of
manﬁfacturing, however, increased income has no effect on
population loss. The areas with under 2 percent employed in
manufacturing and under $2200 income lost 27.6 percent of
their population, while those at 2 percent manufacturing and
$3000 and over lost 28.2 percent. It is only at higher levels
of manufacturing that income yields a reduced out-migration.
This same relationship is evident at lower'levels of manu-

facturing in the adjacent counties.

Summary of median
family income

Even at low income levels we find that increased
female employment retards population loss. The exceptions
to this are counties in the lowest category of both income

and education, and in SMSAs at the highest level of female
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employment. Increased income has little effect on counties
with high agricultural employment. We have suggested pre-
viously that these areas lose population regérdless of other
characteristics. Increments in income also have little
influence when counties are low in manufacturing employment.
Even in counties with moderate agricultural levels there is

a population loss if manufacturing is low.

Summary

The data presented indicate that agricultural and
manufacturing employment, female employment, urbanity, edu-
cation, age, and income are related to migration. The above
list is in an order of decreasing importance. Several
important weaknesses in our formulation of the problem have
become evident. For the non-adjacent areas of the region
with no urbanity, which is almost half of the non-adjacent
counties, none of our population characteristics affect
migratory flows. We conclude, then, that our measures are
related to only those counties with some urban population.
A second problem is related to the first. When the no urban
counties are ignored, the deviation of our measures becomes
very small. If a variable is to explain, it must vary. The
third problem will be presented in the following chapter.
Many of our measures are so highly inter-correlated that the
true effect of the variable may not be seen in this kind of

presentation.



CHAPTER IV

THE RELATIONSHIP OF SELECTED POPULATION
CHARACTERISTICS TO NET MIGRATION;

REGRESSION ANALYSIS

This chapter is concerned with viewing the effects
of our independent variables on migration flows by using
multiple regression techniques. We first examine the areas
classified Ly level of migration and our independent vari-
ables; and secondly we present the results of the least
squares equations.

Table 43 is an attempt to summarize the distribution
of the non-adjacent counties comprising the North Central
Region for each of the variables at varying levels of
migration. This will allow some explanation of interaction
effects. Moreover, since these are the crosses that will go
into the arithmetic of multiple regression, the table will
be useful in helping to explain the regression results. The
classification into categories has resulted in an uneven
distribution of counties. This is produced by the large
majority of the units having out-flows for the decade. The
"high out-migration" category includes 273 counties having a
loss of 20 percent or more. The "moderate out-migration"
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SELECTED CHARACTERISTICS OF THE POPULATION,
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TABLE 43

BY VARYING LEVELS OF NET MIGRATION, NON-ADJACENT
AREAS, NORTH CENTRAL STATES, 1950

CLASSIFIED

Age Income
No. No.
Migration Age Co. % Income Co. %

Hi-Out Under 29.0 162 59.3 Under $2200 138 50.5
29.0-30.9 52 19.1 $2200-2599 76 27.8
31.0-32.9 24 8.8 $2600-2999 37 13.6
33.0 & over 35 12.8 $3000 & over 22 8.1

273 273
Mod. -Out Under 29.0 84 18.5 Under $2200 160 35.2
29.0-30.9 132 29.1 $2200-2599 120 26.4
31.9-32.9 122 26.9 $2600-2999 105 23.1
33.0 & over 116 25.6 $3000 & over 69 15.2

454 454
Stable Under 29.0 25 26.3 Under $2200 22 23.2
29.0-30.9 31 32.6 $2200-2599 20 21.1
31.0-32.9 33 34,7 $2600-2999 32 33.7
33.0 & over 6 6.3 $3000 & over 21 22.1

95 95
In Under 29.0 11 32.4 Under $2200 7 20.6
29.0-30.9 7 20.6 $2200-2599 3 8.8
31.0-32.9 11 32.4 $2600-2999 6 17.6
33.0 & over 5 14.7 $3000 & over 18 52.8

34

34
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TABLE 43--Continued

Median Schooling

Female Employment

Median No. Female No.
Migration Schooling Co. % Emp. Co. %
Hi - Out Under 8.5 86 31.5 Under 16.9 136 49.8
8.5-8.9 124 45.4 17.0-22.9 109 39.9
9.0-9.4 25 9.2 23.0-28.9 25 9.2
9.5-9.9 20 7.3 29.0 & over 3 1.1
10.0 & over _18 6.6 -
273 273
Mod. -Out Under 8.5 51 11.2 Under 16.9 67 14.8
8.5-8.9 261 57.5 17.0-22.9 241 53.1
9.0-9.4 64 14.1 23.0-28.9 126 27.8
9.5-9.9 28 6.2 29.0 & over 20 4.4
10.0 & over 50 11.0
454 454
Stable Under 8.5 3 3.2 Under 16.9 8 8.4
8.5-8.9 48  50.5 17.0-22.9 28 29.5
9.5-9.9 10 10.5 29.0 & over 16 16.8
10.0 & over 20 21.1
95 95
In Under 8.5 4 11.8 Under 16.9 2 5.9
8.5-8.9 4 11.8 17.0-22.9 9 26.5
9.0-9.4 3 8.8 23.0—28.9 9 26.5
9.5-9.9 5 14.7 29.0 & over 18 52.8
10.0 & over 18 52.8

w
>

34
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TABLE 43--Continued

Manufacturing Agriculture
No. No.
Migration Mfg. Co. % Agr. Co. %
Hi - Out Under 2.0 124 45.4 Under 10.9 5 1.8
2.0-11.9 127 46.5 11.0-26.9 14 5.1
12.0-21.9 20 7.3 27.0-42.9 39 14.3
22.0-31.9 1 0.4 43.0-58.9 132 48.4
32.0 & over 1 0.4 59.0 & over 83 30.4
273 273
Mod. -Out Under 2.0 33 7.3 Under 10.9 20 4.4
2.0-11.9 271 59.7 11.0-26.9 87 19.2
12.0-21.9 94 20.7 27.0-42.9 150 33.0
22,0-31.9 39 8.6 43,0-58.9 177 39.0
32.0 & over 17 3.7 59.0 & over 20 4.4
454 454
Stable Under 2.0 0 (o} Under 10.9 13 13.7
2.0-11.9 21 22.1 11.0-26.9 43 45.3
12,0-21.9 34 35.8 27.0-42.9 ‘30 31.5
22.0-31.9 26 27.4 43,0-58.9 9 9.5
32.0 & over 14 14.7 59.0 & over 0 0
95 95
In Under 2.0 0 0 Under 10.9 9 26.5
2.0-11.9 17 50.0 11.0-26.9 16 47.1
12.0-21.9 7 20.6 27.0-42.9 6 17.6
22.0-31.9 5 14.7 43.,0-58.9 3 8.8
32.0 & over 5 14.7 59.0 & over 0 0

34 34
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TABLE 43--Continued

Level of Living Urbanity
Level of No. No.
Migration Living Co. % Urbanity Co. %

Hi - Out Under 79.9 56 20.5 No Urb. 207 175.8
80.0-99.9 19 7.0 Under 10.0 2 0.7
100.0-119.9 33 12.1 10.0-24.9 25 9.2
120.0-139.9 58 21.2 25.0-39.9 22 8.1
140.0-159.9 66 24,2 40.0-54.9 13 4.8
160.0 & over 41 15.0 55.0 & over 4 1.5

273 273
Mod. -Out Under 79.9 17 3.7 No Urb. 138 30.4
80.0-99.9 25 5.5 Under 10.0 6 1.3
100.0-119.9 43 9.5 10.0-24.9 69 15.2
120.0-139.9 102 22.5 25.0-39.9 111 24.4
140.0-159.9 115 25.3 40.0-54.9 78 17.2
160.0 & over 151 33.3 55.0 & over 52 11.5

454 454
Stable Under 79.9 0 0 No Urb. 17 20.0
80.0-99.9 2 2.1 Under 10.0 1 1.1
100.0-119.9 19 20.0 10.0-24.9 9 9.5
120.0-139.9 16 16.2 25.0-39.9 20 21.1
160.0 & over 34 35.8 55.0 & over 30 31.6

95 95
In Under 79.9 2 5.9 No Urb. 8 23.5
100.0-119.9 6 17.6 10.0-24.9 2 5.9
120.0-139.9 5 14.7 25,.0-39.9 2 5.9
140.0-159.9 7 20.6 40.0-54.9 3 8.8
160.0 & over 3 38.2 55.0 & over 19 55.9

34 34
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group of 454 counties shows a loss of 5 percent to 20 percent
of their 1950 population. There are 95 relatively "stable
migration" units having a loss up to 5 percent or a gain up
to 5 percent. Finally, a "high in-migration" group of 34
counties gained over 5 percent through migration in the
decade. The results of this classification are shown in
Figures 1 through 4.

The high-out migration category exhibits a pattern of
low urbanity, low median age, low income, low female employ-
ment, and low manufacturing. None of the counties have low
proportions in agriculture and only 20 percent have a low
standard of living. This category has a moderately high fre-
quency of counties with low manufacturing, low education, and
low female employment. The only variable which is high is
the percent of employed in agriculture. The moderate-out
migration counties generally do not show as large proportions
at the extremes of our measures as in the case of high out-
migration counties. A very high percentage of counties are
at a moderately low in female employment, education, and
manufacturing. Less than 25 percent of the stable counties
are at the extreme of our measures, with the percent employed
in agriculture being moderately low and median schooling
being high. The in-migration group shows a surprisingly
large percentage of counties with moderately low agriculture

and manufacturing. This is not completely unexpected.
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Percent of Non-Adjacent Counties in the North Central Region,

Classified by Low to High Range on Selected Variables
Figure 1. High-Out Migration
Figure 2. Out-Migration
Figure 3. Stable

Figure 4. In-Migration
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In-migration counties have large proportions high in female
employment, income, education, urbanity, and farm operator
level-of-1living; large proportions are low in age and agri-
culture.

When we examine the variables through the migration
categories, we find urbanity to vary most at the high-out
and high-in classifications. Its variance drops consider-
ably at the two middle levels. Age shows a large variance
in the high-out and a moderate one in the stable group but is
practically level in the moderate out and high-in groups.
Female employment, schooling, and manufacturing vary together
in all categories except the high-in group and are present in
about equal proportions. The income variable is important
only at the two extremes. The high-out migration units have
low income and the high-in units have high income. The 500
counties in the middle groups have this variable relatively
evenly distributed. The percent of employed in agriculture
has a large variance at all levels, with an invariable move-
ment to less agriculture as out-migration becomes less or in-
migration becomes greater. The level-of-living index is a
very poor indicator. There is a tendency for the index to
measure migration flows but only at the high-in level is it

effective.

Regression
The contingency analysis in Chapter III has demonstrated
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that the relationship between the dependent variable (migra-
tion) and the independent variables are reasonably linear.
The correlation ratio coefficient, ETa, defined by
Py/,= 1-E (__2v/x is the limiting form of the corre-
lations between the ggpendent variable (Y) and increasing
powers of the independent variables (Xi). In each case
P2Y¥/x was not much higher than Y2xy, and the linear assumption
may therefore be justified. This alleviates the necessity of
including powers of the independent variables higher than the
first power.

The next step of our analysis is the expression of
migration as a linear function of the independent variables
by means of a least squares regression equation. The function

k b zxL where 2y is the estimated stand-

has the form &y =
ardized value of the dependent variable based on the values
of K independent variables. The amount of total variance of
migration accounted for by its relationship with the indepen-
dent variables is represented in a subsequent table by R2.
The correlation of observed values of the dependent wvariable
with its estimated values determined by the least squares
approximation is represented by R. The standard error of
estimate, s, is a measure of the variance of the dependent
variable unaccounted for by the independent variables. It is

defined by Se = MSg, where MSp is the mean sum of squares

of differences between the estimated value of the dependent
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variable for each observation and the average value of the
variable for all observations. The statistic, F, is used for
testing whether all variables taken together have no effect
on the dependent variable. It has R degrees of freedom in
the numerator and N-K-1 degrees of freedom in the denominator,
where K equals the number of independent variables and N
equals the number.of observations. The Beta weights, bi,
are the coefficients of the standardized values of the
independent variables in the regression equation, determined
by the least squares method so that the difference between
observed and estimated values of the dependent variables will
be a minimum. The test statistic, Fi, is used for testing
whether the true Beta weight of variable Xi equals zero, i.e.,
whether that variable has no influence on the dependent vari-
able. The partial correlation coefficients represent the
correlation between the dependent variable with the variation
accounted for by all variables except Xi removed.

Two cautions regarding interpretation of the data
should be made. First, although the least squares method of
regression does not require that the variables be normally
distributed, the distribution of the test statistic, F,
assumes a normal distribution of variables. Thé distribution
of values of migration does not entirely satisfy this require-
ment but the very large N assures that the observed Beta is

very close to the "true" weights. The second point is that
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a correlation requires two things of the variables: (1)
that the values of one vary in some non-random manner with
the other, and (2) that both variables have different values
among the observations. If all observations have the same
values for one of the variables, there can be no correlation
between them. The effect is the same where values assigned
to the variables are chosen in such a manner that discrimi-
nation among observations is low. These comments are directed
primarily to the low correlation between migration and age.
The use of the median age for each county may not be a suf-
ficiently sensitive measure of age as it is related to migra-
tion.

The same phenomena accounts for the large drop in the
amount of variance explained when we consider only the non-
adjacent counties. The relative homogeneity of the area
does not provide as much wariation of the independent vari-
ables as does the entire North Central Region.

The zero-order correlation matrix for the region
indicates relatively high inter-correlations for some of the
variables. Income is most highly correlated with education
and female employment, and relatively highly correlated with
size, urbanity, and manufacturing. There is also a high
inverse correlation with the percent of employed in agri-
culture. In addition to income, education is correlated

with female employment, urbanity, and size. It is inversely






122

correlated with agriculture. Manufacturing is highly related
to size, urbanity, and female employment. Manufacturing
exhibits a very high .75 inverse correlation with agriculture.
Female employment is correlated with urbanity and urbanity is
correlated with size.

The regression statistics have an R2 of .78 (Table
44). That is, 78 percent of the variance from the mean may
be explained by this combination of variables. The partial
correlations indicate that size is the best variable. This
is expected since the SMSAs are receiviﬁg a very large pro-
portion of the migration from areas having no-urban popula-
tion. Agriculture is the second most important variable,
with urbanity and education contributing almost as much to
the R2, Income and age contribute little. The variance for
these variables has been picked up by size and urbanity.

Multiple regression as a technique yields weights
for each of the variables which maximize the relationship of
that variable to the dependent variable. As a result some
variables which have significant zero-order correlation with
the dependent variable may receive small or zero beta weights.
This is likely to occur when several independent variables
are highly correlated with each other in addition to being
significantly correlated with the dependent variable. The
independent variables have significant common variance but

little or no unique variance with the dependent variable: one
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TABLE 44
LINEAR REGRESSION OF NET CHANGE ATTRIBUTABLE TO MIGRATION

UPON EIGHT ECOLOGICAL-DEMOGRAPHIC VARIABLES: DATA FOR
1175 COUNTIES OF THE NORTH CENTRAL STATES, 1950-1960

A, 2 e Corr io rix
Variable
Income 1.00
Education 0.21 1.00
Mfqg. 0.35 0.24 1.00
Agr. -0.46 -0.42 -0.75 1.00

Fem. Emp. 0.55 0.51 0.50 -0.25 1.00

Age -0.001 0.18 0.10 -0.16 0.22 1.00
Urban 0.41 0.42 0.47 -0.41 0.68 0.16 1.00

Income Educa. Mfg. Agr. Fem.Emp. Age Urban Size

B R ssjon S istics
Partial
Beta Correlation Significance
Variable Weights Coefficients Level
Income -0.00 0.01 0.43
Education -0.05 -0.09 0.16
Manufacturing 0.12 0.16 <0.0005
Agriculture -0.18 -0.20 <0.0005
Female Employment 0.08 0.11 0.0001
Age -0.00 -0.01 0.42
Urban 0.08 0.17 <0.0005
Size 0.66 0.75 <0.0005

R? = 0.7847
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TABLE 45

LINEAR REGRESSION OF NET CHANGE ATTRIBUTABLE TO MIGRATION
UPON NINE ECOLOGICAL-DEMOGRAPHIC VARIABLES: DATA FOR
856 NON-ADJACENT COUNTIES OF THE NORTH CENTRAL

STATES, 1950-1960

A, Zero-Order Correlation Matrix

Variable

Income 1.00
Education 0.62 1.00
Mfg. 0.16 0.11
Agr. -0.38 -0.35
Fem,Emp. 0.51 0.47

Age 0.02 0.22
Urban 0.46 0.38
Size 0.10 0.04

F.O0.L.L. 0.73 0.64

Income Edu.

Variable

Income

Education
Manufacturing
Agriculture
Female Employment
Age

Urban

Size
F.O0.L.L.

1.00
-0.67
0.39
0.13
0.50
0.62
0.01
Mfg.

1.00
-0.45
-0.17
-0.72
-0.59
-0.11

1.00
0.21
0.59
0.31
0.43

1.00
0.12
0.10
0.35

Agr. Fem.Emp.Age

is

P ol

0.32

0.36

0.51

-0.55

0.47

0.20
0.47
0.43
0.22

R2 = 0.4199

1.00
0.56 1.00
0.25 0.02 1.00

Urban Size F.O.L.L.

Significance
Level

0.17
<0.0005
<0.0005

0.008
<0.0005

0.01
0.46
0.001
0.44
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of them must necessarily receive less weight than the other.
Almost always the variables which show the highest zero cor-
relation with the dependent variable will receive the largest
weight if the independent variables are highly correlated
with each other. In the case of income and education, we
find education with a slightly higher correlation with migra-
tion and thus the larger beta. The same explanation holds
for female employment and urbanity. Both are correlated at
.47 with migration but female employment receives the vari-
ance. Thus it is quite possible for a variable to have an
insignificant beta and still make a significant contribution

to the variance predicted.

Non-adjacent areags
The three independent variables most closely related

to migration, independently of the effect of other variables
included in the model, are percent employed in manufacturing,
percent employed in agriculture, and percent females in the
labor force. The second of these, however, has a large amount
of variability among observation in relation to its mean and
therefofe has a lower F statistic. The next most important
variables are median years of school completed and size.
Although the amount of variance and the Beta weights of median
age and median family income are approximately the same, the

higher degree of variability among observations in regard to
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income casts some degree of doubt on its true influence. The
other variables add a negligible amount of reduction in the
variance.

It is believed that many of the variables in this
matrix may be deleted without seriously reducing the level
of explanation. The following parameters delete variables
one at a time based upon the magnitude of the Beta weight.

We should better understand the suppressing relationships as
we delete variables that are highly correlated with other
variables.,

There are two levels of explanation which are pos-
sible with this kind of analysis. The first focuses upon
understanding the key variables in the analysis. That is,
which variables explain most of the variance? A second level
is to explain the conditions under which an area gains or
loses population at a particular level. The following para-
meters focus upon the first level of explanation.

The first variable to be deleted (Table 46) is urban-
ity. This is not surprising because of the high inter-
correlation of this measure with income, education, manu-
facturing, and female employment. Moreover, each of these
variables are highly correlated with the dependent variable.
The surprise is that our R2 only drops from 0.4199 to 0.4195,
There is a slight shift in the betas. Farm operator level of

living is the second deletion (Table 47). It is highly
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TABLE 46

LINEAR REGRESSION OF NET CHANGE ATTRIBUTABLE TO MIGRATION
UPON EIGHT ECOLOGICAL-DEMOGRAPHIC VARIABLES: DATA FOR
856 NON-ADJACENT COUNTIES OF THE NORTH CENTRAL STATES,
1950-1960

Regressjon Statistics

Beta Significance
Varigbles Weights r — _Level
Income 0.07 0.32 0.20
Education 0.17 0.36 <0.0005
Manufacturing 0.21 0.51 <0.0005
Agriculture -0.14 -0.55 0.01
Female Employment -0.17 0.47 <0.0005
Age 0.08 0.20 0.01
Size 0.13 0.43 0.001
F.O.L.L. -0.04 0.22 0.47

R2 = 0.4195
TABLE 47

LINEAR REGRESSION OF NET CHANGE ATTRIBUTABLE TO MIGRATION
UPON SEVEN ECOLOGICAL-DEMOGRAPHIC VARIABLES: DATA FOR
856 NON-ADJACENT COUNTIES OF THE NORTH CENTRAL STATES,

1950-1960
Regression Statistics
Beta Significance
Variables Wejghts _r Level
Income 0.04 0.32 0.30
Education. 0.16 0.36 <0.0005
Manufacturing 0.21 0.51 <0.0005
Agriculture -0.15 -0.55 0.003
Female Employment 0.17 0.47 <0.0005
Age 0.07 0.20 0.01
Size | 0.12 0.43 0.001
2

R™ = 0.4191
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correlated with income and female employment and again there
is not a significant drop in R2. With the deletion of income
(Table 48) there is a noticeable gain in the betas but still
no change in R2. Age and size are deleted in that order
and our betas for manufacturing and agriculture have the
greatest gain. There is still not a significant drop in R2
with four variables left in the matrix. The loss of education
in Table 51 causes the first slight loss of variance explained.
The betas for manufacturing, female employment and manu-
facturing, however, show a slight redistribution of values.
In Table 52 the two most important variables are female
employment and agriculture.

Each of these two variables is indicative of the two
important determinants of migration: income and type of area.
The areas of high female employment are those areas with high
proportions in the service industry. They are also among the
units with the highest incomes. The reverse is true for areas
high in agriculture. They are very low in services as well
as low in income. Female employment is highly correlated
with income, education, manufacturing and urbanity. Agri-
culture has a high negative correlation with each of those
measures. The dimensions of our variables may best be illus-

trated, however, with the use of factor analysis.
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TABLE 48

LINEAR REGRESSION OF NET CHANGE ATTRIBUTABLE TO MIGRATION
UPON SIX ECOLOGICAL-DEMOGRAPHIC VARIABLES: DATA FOR
856 NON-ADJACENT COUNTIES OF THE NORTH CENTRAL
STATES, 1950-1960

Regression Statistics

Beta Significance
Variables Weights r Level
Education 0.18 0.36 <0.0005
Manufacturing 0.21 0.51 <0.0005
Agriculture -0.17 -0.55 <0.0005
Female Employment 0.18 0.47 <0.0005
Age 0.06 0.20 0.018
Size 0.12 0.43 0.001
R2 = 0.4184
TABLE 49

LINEAR REGRESSION OF NET CHANGE ATTRIBUTABLE TO MIGRATION
UPON FIVE ECOLOGICAL-DEMOGRAPHIC VARIABLES: DATA FOR
856 NON-ADJACENT COUNTIES OF THE NORTH CENTRAL

STATES, 1950-1960

ngxﬂﬁaign_§£a;i§:iga

Beta ' Significance
Variables Weights r __ level
Education 0.18 0.36 <0.0005
Manufacturing 0.20 0.51 <0.0005
Agriculture -0.20 -0.55 <0.0005
Female Employment 0.17 0.47 <0.0005
Size 0.12 0.43 0.001

R2 = 0.4127
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TABLE 50

LINEAR REGRESSION OF NET CHANGE ATTRIBUTABLE TO MIGRATION
UPON FOUR ECOLOGICAL-DEMOGRAPHIC VARIABLES: DATA FOR
856 NON-ADJACENT COUNTIES OF THE NORTH CENTRAL

STATES, 1950-1960

Regression Statistics

Beta Significance
Varigbles Weights r __ Level
Education 0.16 0.36 <0.0005
Manufacturing 0.25 0.51 <0.0005
Agriculture -0.25 -0.55 <0.0005
Female Employment 0.18 0.47 <0.0005

R? = 0.4045
TABLE 51

LINEAR REGRESSION OF NET CHANGE ATTRIBUTABLE TO MIGRATION
UPON THREE ECOLOGICAL-DEMOGRAPHIC VARIABLES: DATA FOR
856 NON-ADJACENT COUNTIES OF THE NORTH CENTRAL

STATES, 1950-1960

Reqression Statistics

Beta Significance
Varigbles Weights r Level
Manufacturing 0.20 0.51 <0.0005
Agriculture -0.31 -0.55 <0.0005
Female Employment 0.25 0.47 <0.0005
R? = 0.3871
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TABLE 52

LINEAR REGRESSION OF NET CHANGE ATTRIBUTABLE TO MIGRATION
UPON TWO ECOLOGICAL-DEMOGRAPHIC VARIABLES: DATA FOR
856 NON-ADJACENT COUNTIES OF THE NORTH CENTRAL
STATES, 1950-1960

Regression Statistics

Beta Significance
Varigbles Weights r — Level
Agriculture -0.43 -0.55 <0.0005
Female Employment 0.27 0.47 <0.0005
R? = 0.3655
Fac sis

The next step in the analysis is a representation of
the relationships among all variables by use of a Factor
Analysis Model. The Factor Pattern consists of K+1 equations,
one for each of the independent variables and one for the
dependent variable of the Regression Model. The Factor
Analysis Model does not consider any variable as dependent
with respect to other variables; all variables are dependent
with respect to the Factors. The general form of the equa-

tion is: 8 _ = F + where 2 is the estimated

u c=1
standardized value of the ith variable, is the Factor
Loading for the variable on the ith Common Factor, F 1is the

value of the common factor, is the Factor Loading on the
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TABLE 53

NON-ADJACENT AREAS OF THE NORTH
CENTRAL STATES, 1950

Urbanity

Size

Migration

Age

Income

Education

Female Employment
Manufacturing
Agriculture

Farm Opr. L.L.

Factor 1
0.7879
0.8259
0.6849
0.1017
0.1563
0.1754
0.5447
0.8229

-0.8072
0.0295

Factor 2
0.2983

0.1382
0.2301
0.0908
0.8607
0.7627
0.5612
-0.0469
-0.0371
0.8304

Factor 3
0.0086
-0.0419
-0.1832
-0.9601
0.1729
-0.1983
-0.0858
-0.0356
-0.0214
-0.3262
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Unique Factor for the variable and is the value of the
Unique Factor for the th variable.

Table 53 represents a three factor solution. Factor
one is composed of urbanity, size, migration, manufacturing
with female employment being loaded about even on factors
one and two.

Factor 1, comprised of size, employment in manu-
facturing, urbanity, females in the labor force, migration,
and low agricultural employment, appears to represent a
clustering of variables measuring an area's urban-industrial
potential. While our referent is the non-adjacent, rural
portions of the region, this factor loading suggests the
characteristics of the SMSAs or the developing areas adja-
cent to them.

Factor 2, consisting of income, education, farm opera-
tor level of living, and female employment, appears to repre-
sent a series of personal characteristics rather than those
associated by type of area. Female employment, it should be
noted, appears in both factor loadings.

Factor 3 has only one high inverse loading from age.
This is difficult to interpret. While we know of the selec-
tivity of young in net out-migration from rural areas, our
measure of median age is an inadequate measure contained in

an age structure.
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Summary

The data indicate that urbanity, income, manufactur-
ing, female employment, and education are significantly
related to migration. Moreover, these variables cluster
together at high or low levels at differing levels of popu-
lation movement. The variable which caused the most static
in the system is urbanity. Varying levels of the independent
variables have little effect upon migration in areas with no
urban population. It was believed that the elimination of
the no urban counties from the data deck would significantly
raise R2 for the non-adjacent areas. However, this only
eliminated the extreme of our measures and the variance become
too small to present. The variables generally cluster upon
those variable measures which are characteristic of the type

of area and those which are characteristic of income.






CHAPTER V
SUMMARY AND CONCLUSIONS

We have approached the problem from two perspectives.
The first has been to relate each variable to net migration
in a contingency analysis and through regression techniques.
The second approach has been to suggest some organizing
concepts which we believed to be operative in the data. We
now review our conceptual framework and summarize the results
of the investigation.

This study utilized an ecological frame of reference
in which we use county units and selected properties of them
as building blocks. This unit is considered to be a sub-
system of a larger region in which the process of population
redistribution is taking place. We suggest that in-migratory
flows result from the presence of amenities and opportunities
for employment. Growth, or lack of growth, then, is attribut-
able to a combination of ecological and demographic char-
acteristics which are indicative of an expanding market in
certain sectors. Our belief is that an expanding basic
economy will create an expanding service sector. Moreover,
these conditions of growth will be highly variable in relation
to our independent variables.
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Summ f the Varj s
Urbgnizgtion

We believed that increasing levels of urbanization
would reflect differing levels of the movement from a
dominantly agricultural economy to an industrial one. That
is, a movement from an economic base of agriculture to manu-
facturing with its concomitant service component. Increasing
specialization and differentiation of function create employ-
ment opportunities. At the highest levels of urbanization
we anticipated reduced levels of in-migration. We therefore
expected the size-distance classification to be a first
approximation of migratory flows.

We found this to be true not onlf for counties but
for states as well. The more urbanized and industrialized
states showed net gains while the less urbanized ones showed
a net loss.

In the SMSAs the expected relationship was found.
The category of 250,000 and under gained 3.0 percent and the
500,000 to 999,999 category gained 6 percent. However, the
twenty SMSAs of one million or more gained only 4.5 percent.
The covariation of urbanity and migration is more random for
the adjacent areas. All areas with less than 25.0 percent
urban population suffered a very slight loss through net
migration during the decade and the category of 25.0 to 39.9

exhibited the greatest gain. The flows for areas with more
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than 40.0 percent urban were randomly distributed. The chief
problem here is that this growth is closely tied to areas
adjacent to SMSAs and we did not include this variable in
our analysis because of the original set-up of the data.
For the non-adjacent areas the pattern is as expected. Areas
with no urbanity lost 18.6 percent and the out-flows became
less with each increment in urbanization. The only surprise
for this variable is the lack of ability of any combination
of other measures to retard population loss. These unique
cases are not evident in the analysis because of the aggre-
gation of the data.

In the multiple regression analysis urbanity was
significant for the total region. That is, with all areas
included so the range of the variable was quite great, urban-
ity was an important variable. The extremely high beta for
size in this matrix plus the correlation between size and
urbanity of .89 should have "washed out" the beta completely.
In the non-adjacent counties, however, income, manufacturing
and female employment do take the variance and urbanity is

not significant.

Medign gge

Median age was expected to be a summary statement of
a population's age distribution. There is some weakness in

the measure but it has proven to be a more sensitive indicator
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then we believed it to be. One explanation for this could
be that the more rural areas are extreme enough in the
clustering of young and old age groups that the averaging
effect of the median measure is overcome. When related to
net migration, the age measure correlates differently accord-
ing to the type of area. The younger median age of SMSAs had
the greatest gain and those with a median age of 33.0 and
over lost population. The adjacent and non-adjacent units
had similar patterns of the highest losses at both extremes
of young and old. We expected high out-migration for the
youngest age categories but we did not anticipate the loss
for the older median age counties, The out-migration from
the older counties is difficult to explain. Generally we
find low education, moderately high agriculture, and low
income to be significantly associated with high median age
counties. In the non-adjacent units the most significant
relationship is between urbanity and age. A very large pro-
portion of the counties with no urban population which are
losing population are high median age counties,

In the regression analysis age has the smallest zero-
order correlation with the dependent variable in the matrix;
vet the beta indicates a significant contribution to the
explained variance for the non-adjacent areas. It is not
a significant variable for the region. This suggests that

the age variable is important only for the very young and old
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counties and that the distribution is quite random for

counties between the extremes.

Percent employed
in manufacturing

Manufacturing was believed to be the most important
indicator of the economic base of an area. We expected, then,
that larger percentages employed in manufacturing would be
indicative of the presence of amenities or the relative
affluence of the population. The relationship was generally
invariable for the three types of areas. The manufacturing
variable was a more sensitive measure for the non-adjacent
and adjacent counties, however, than for the SMSAs, It is
believed that a mature industrial economy is more dependent
upon its developed service economy. The adjacent areas would
move from a high population loss to a relatively high gain and
the non-adjacent areas would move from a high loss to a small
population gain as manufacturing increases.

The increased importance of manufacturing is also
reflected in the regression equations. The beta for the
region is .12 as compared to .21 for the non-adjacent areas.
This is also reflected in the high zero-order correlation for
the non-adjacent counties.

An exception in the data which is largely hidden in
the aggregation of data is a drop in growth at the highest

level of manufacturing in the non-adjacent region. There is
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a slight drop in education at very high levels of manufactur-

ing but income increases.

Agriculture

Because of the continuing trend for mechanizing agri-
culture to lessen proportions in agricultural employment, we
expected high employment in this category to be indicative of
large loss through migration. Since the variable is highly
correlated with urbanity, the expectation was that at the
zero-order level it would be highly correlated negatively
with migration but would not be an important measure in the
regression equation. The first assumption was correct. The
non-adjacent areas with more than 59.0 percent of their 1950
population employed in agriculture lost over 25 percent of
their population during the decade. The second assumption,
however, was false. In multiple regression the larger beta
goes to the variable with the highest zero-order correlation
with the dependent variable. Agriculture and migration have
a -0.55 correlation while urbanity and migration are corre-
lated at 0.47. In the least squares equation this variable
has a beta of 0.15. When the suppressor variables are removed
in the least squares deletion, it is the most important vari-

able with a beta of -.43.

Percent of female employment

Female employment was expected to be related to both
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the industrial base of an area and the level of income. The
expectation was true for the adjacent and non-adjacent areas
with both going from high out-migration to positive flows as
female employment increased. The relationship for the SMSAs
was curvilinear with both low and high percentages of female
employment being rather stable and moderate levels of female
employment having a high gain. These SMSAs are also the
largest in size and other factors are probably operative such
as decentralization of industry and general decline of the
central city.

In the factor loading matrix female employment is
almost evénly divided upon the income and type of area
dimensions. And in the regression equation it proves to be

the second most powerful explanatory variable.

Education

The education variable proved to be most effective
in explaining migration at the high and low median years of
schooling. For the categories between the extremes of the
measure the explanatory power was much less. The SMSAs with
medians of less than 8.9 years of school completed lost
almost 11 percent of their 1950 population while gaining 8.0
percent at high education levels., The adjacent units are
similar in relation to migration when only the extremes are

considered but the distribution is somewhat random in the
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middle categories of education. The non-adjacent pattern
is invariable from high out to stable with each increment in
education.

The regression equation shows nothing when the entire
region is examined. This is probably due to the curvilinear
relationship in the SMSAs and the adjacent areas. In the
non-adjacent areas the beta is .18, which is the highest beta
of the matrix. When the suppressor variables are taken away
by deletion only manufacturing, female employment, and percent

in agriculture prove to be more important.

Farm operator level-of-livi

Farm operator level-of-living is highly correlated
with income and it demonstrates some ability to explain migra-
tion flows at the zero-order level. The high out-migration
units are lowest in the index but the relationship is not a
good one at higher levels of the measure. In the regression
equation the beta is not significant, and the zero-order
correlation is low. Generally it is a non-useful variable

when income and education are included in the matrix.

Income

The income measure is more closely related to migra-
tion than was anticipated based on the simple contingency
analysis. The relationship is invariable from high out-

migration to in-migration with each increment of income. Yet,
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when controlled for education, the income increment did not
reduce migration at varying levels of education. Moreover
in the regression equation with other variables held con-
stant, income makes an insignificant contribution to the
variance. Many of the nuances of the income measure became
lost in the aggregated data. Income, for instance, had no
influence on county units with no urbanity. The income
variable exhibited a greater variance from its mean than any

variable in the matrix and its true influence is questionable.

R h £ Vari es

We hypothesized that those measures most closely
related to an expanding economy would best predict flows of
migration. Our greatest difficulty has been one of ade-
quately measuring job opportunity. An easy way out of the
dilemma would be to use jobs filled as a measure of this
concept. That is to say, if an large number of people move
into an area during the decade, it could be assumed to be in
response to employment opportunities. However, we are unable
to measure "jobs filled" and we have no way to separate labor
force members from non-members.

The alternative has been to suggest that expanding
economies exhibit different population characteristics than
stable or declining ones. Education, income, and female
employment were at high levels in areas characterized by in-

migration. It is interesting that moderate gain through
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in-migration are high in manufacturing employment. Yet, those
areas having the greatest migration gain are low in both manu-
facturing and agriculture. This suggests a high service
economy and is consistent with our expectation that the
non-basic activity is the population building function of
the system.

There is a movement in economics to resurrect the
classical economic view of migration. The advocates of this
view assert that the entire economy must be viewed as a system.
Internal movement is believed to be a function of income dif-
ferentials within the system. In this view the population
characteristics are important because they are related to
income. When one speaks of wages he speaks of mobility.

It is our conclusion that mobility and wage determi-
nation are not a single problem. To assume a completely free
market is to ignore a number of important considerations. A
large portion of population movement is from non-pecuniary
motives. Moreover, the flow of information is not sufficient
for a rational, free market to operate. There are also many
objective barriers to free movement. There is a certain amount
of risk and uncertainty involved in geographic mobility.
Information gaps leave many contingencies of the move unknown.
Age and family responsibilities become important factors in
this decision. Young and single persons, particularly single

females, are more prone to assume the risk. Furthermore, many
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of the movers are unemployed at the time they decide to
migrate. We may not assume that persons who are already
employed are automatically attracted by higher wage struc-
tures in other areas. If the change is necessitated to
secure employment which is lacking in one's present location
the change is made regardless of risk. Our data indicate
that job opportunity rather than income differentials
attract migrants or cause them to leave an area. Reynolds35
makes a relevant statement on the job vacancy thesis.
Movement between areas, like movement between employers,
typically has a negative origin. It stems from a lack
of adequate economic opportunity in one's present loca-
tion. For farm boys, this means primarily lack of oppor-
tunity to own or rent a farm. For urban workers, it means
primarily unemployment. Once an individual's attachment
to his home area has been disrupted in this way, his
direction of movement seems to be determined largely by
distance, by personal relationships and by availability
of jobs.

We cannot, however, throw out the conventional eco-
nomic model of migration. There is a heavy correspondence
between in-migration and above average income levels. We may
assume that in a semi-urbanized labor market that within a
given region similar skills will command similar wages, but
higher levels of income are indicative of an expanding economy.
The differences in median family income levels, then, can be

attributed to the type of economy within the unit. There is

still some expansion of blue collar employment but this

35Lloyd G. Reynolds, The Structure of Lagbor Markets
(New York, 1951), p. 242.
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growth is being dwarfed by the very large growth in white
collar occupations. It is this kind of growth that requires
high levels of education and high female employment. Incre-
ments in income become a result of the maturation of an area.

This argument is equally valid if we focus our atten-
tion on the county of origin. Other variables such as man-
ufacturing and education consistently show a greater ability
to hold population than income levels when other variables
are controlled. Income is somewhat randomly distributed on
high out-migration counties and the variance is great. It
is our conclusion, then, that the same conditions which

influence migration are influencing income as well.

Discussion
As indicated in the summary, the effort to establish

relationships between selected variables and patterns of net
migration for types of areas in the North Central Region has
been profitable. However, the mode of analysis and the
nature of our data are not without problems. The first
relates to the conceptualization of system. Ideally an
appropriate systemic referent would have been an interdepen-
dent economic system made up of constituent counties for
which we have origin and destination data. While the North
Central Region probably is best viewed as a series of inter-
dependent economic systems, we have conceived the total
region as a system but have focused primarily on the non-

adjacent areas--the hinterland. A major problem then is the
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failure to identify more appropriate systemic referents, to
aggregate counties within them, and to have at hand origin
and destination flows specific to these economic markets.

The county unit of analysis makes sense in many
respects, but in others it does not. It is an administrative
unit but not necessarily an economic one. At times there may
be different processes for different parts of a county and
these become lost in the average. Commuting to work could
create serious problems in relating income, education, etc.,
to the economic base. In such instances the dominant center
should be related to the bedroom county to understand its
characteristics.

A very serious problem is lack of a historical per-
spective for the area. I strongly suggest that a future stu-
dent include the 1960 and 1970 population characteristics
plus the 1960 to 1970 migration and look at the changes
through time.

Another problem which came to my attention quite late
in the study was the "mushy" concept of the service sector of
the economy. At varying levels of maturity in an area the
content of this concept changes. A service sector built upon
an agricultural surplus is not the kind of service economy
which results from manufacturing.

Many of the finer relationships become lost in the

aggregation of this data. For example, a few counties with
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very high measures on a particular variable are collapsed
with a large number with moderately high measures. It is
believed that a study which included a major SMSA and its
hinterland could be studied in much greater detail as to its
changing economic structure in relation to a changing eco-
nomic base. Such a study would include detailed information
about the labor force as well as characteristics of the pop-
ulation. Moreover, the changes could be viewed through a
historical perspective. Finally, many of our variables
explained well only at the extremes of the measures. If the
population was very low on the scale of income, urbanity,
etc., the relationship to out-migration was very high. If
the measure of these characteristics was high, in-migration
was high. Only education, manufacturing, female employment,
and percent in agriculture were consistent in explaining at
all levels of the variable. This indicates a need for

further research and investigation.
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