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Average annual percentage of change in the civilian population of Texas by subregions:
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Preface
For a number of years scientific research in Texas has been handicapped
by a lack of interpretative and analytical material on the State's population.
Preliminary plans for a comprehensive study of the Texas population, involving the cooperation of the Agricultural and Mechanical College and the
University of Texas, were initiated during 1946. In May 1947, some of the
country's leading population analysts were invited to attend a conference
at College Station for the purpose of maturing these plans and suggesting
techniques that had proved useful elsewhere. A representative group from
industry, the welfare agencies, the press, the student body and! the staffs of the
sponsoring institutions participated in the deliberations. This report is a
summary of the findings.
The Texas Conference on Population Research was made possible
through the financial assistance of the General Education Board. Those who
benefited from the meeting are especially indebted to the late A. R. Mann and
Jackson Davis, both of whom served as directors of the General Education
Board. The Texas conference was but one of many worthwhile undertakings to
which these leaders in the social sciences lent inspiration and encouragement.
-Almost all of the material which follows was contributed by visiting
speakers. Despite the care exercised in condensing the papers, it is possible
that errors have been ~ade in interpreting some of the information and view- .
points expressed by the participants. Therefore, the authors assume entire
responsibility for contents of the abstract.

SUBJECT - MATTER CONTRIBUTIONS
The principal subject-matter contributions at the conference were:
The Role of Population ,Research in a Growing StateRupert Vance, Kenan Professor of Sociology,
University of North Carolina.
The Outlook for Population Increase in TexasHenry S. Shryock, Jr., Chief, Population Statistics Section,
Population Division, Bureau of the Census, Department
of Commerce.
Effects of Migration Upon Population PatternsT. Lynn Smith, Head, Department of
Sociology, Louisiana State University.
The Application of Population Research: to Welfare ProblemsC. Horace Hamilton, Head, Department of Rural
Sociology, North Carolina State College.
Population Sampling MethodsC. F. Sarle, Head, Division of Special Farm Statistics,
Bureau of Agricultural Economics, USDA.
Techniques of Population Analysis~rgaret Jarman Hagood, Social Scientist, Division of
Farm Population and Rural Welfare, Bureau of
Agricultural Economics, USDA.

Graphic Presentation of Population Mat~rialsHomer L. Hitt, Associate Professor of Sociology,
Louisiana State university.
Industrial and Other Uses of Population InformationLorin A. Thompson, Director, Bureau of Population and
Economic Research, University of Virginia.
The Debits and Credits of This Conference: A Critical SummaryWilliam F. Ogburn, Visiting Professor, Louisiana
State University.
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AbstraCt of the Texas Conference on Population Research Held at the Agricultural and Mechanical College of Texas, College Station, Texas, May 1-2, 1947

"The transference of the
Mexican population from one
racial classification to another . . . prevents identificaCARL M. ROSENQUIST, Professor of Sociology tion of a group needing specSixth among the states
University of Texas
ial services and thus special
In numbers of inhabitants,
study." Essential informaTuas supports, in a highly
tion concerning migration
bumie setting, a rich comand the impacts of mechanization, of health and welfare
Plex of races and cultural adaptations. Some 50 countries
problems, of labor supply in relation to the industrial poare represented by Texas quarter-million foreign-born
tential, and a host of other issues which population analywhites, while more than a million of its residents were
sis serves to clarify, is either inadequatE> or lacking alborn in other states in this country. There are more than
100,000 Negroes in Texas, and approximately every eighth
together.
person in the total population is of Mexican ancestry.
Despite these urgent needs, no systematic appraisal
of Texas population has ever been made.
Population density ranges from 0.4 persons per square
mile in Loving County to 446.3 persons per square mile
The poverty of the record notwithstanding, there is
In Dallas County. Shifts in the rural-urban population
. no cause for despair. On the contrary, there exists an
ratio, while a continuous process, have been greatly acextraordinary opportunity in Texas for the population
ee1erated during the la3t 15 years by urban industrializaanalyst. This view has been expressed as follows: "Textion on the one hand and farming technology on the other.
as has remained outside the sphere of the demographers
The age structure, reproduction rates, and patterns of
until their techniques of research have been developed to .
migration of the people have shown no more static tena
high range of capacity;" and it therefore belongs " ..•
dencies than the other components' of growth and change.
among those few states that still have a chance to give
Texas is in transition. For better or worSe, its insignificance to population study."
ltitutions-social, economic, political-are being reshaped
by the force of events about them. What lies ahead is
It is a challenge to which the skills of the social scienfar more than a matter of academic speculation. Moretist might be addressed with great effectiveness.
over, through scientific analysis the vagaries of the fuean be brought more clearly into focus. and even to
First Steps in a Program
lOme eJttent within the range of predictability.
Out of recognition of the development of techniques
How well prepared are we to cope with the problems
elsewhere and the need for their application to the Texas
that confront a growing, changing state? With referproblem, a conference was called for May 1 and 2, 1947,
ence to the primary step, a basic understanding of the
at College Station. Sponsored jointly by the Department
human factor, the outlook is not encouraging.
of Agricultural Economics and Sociology of the Agricultural and Mechanical College of Texas and the DepartIn the words of one observer, "Texas is a demoment of Sociology of the University of Texas, the Texas
Il'Iphic dark continent . . . ."
Conference on Population Research was made possible
through the financial assistance of the General Education
To quote another: "With regard to the quantity and
Board. It brought together some of the leading scholars
quality of demographic data available for this purpose
in the field of population analysis and was attended by
(projecting population estimates), Texas is among the
representatives of industrial concerns, welfare agencies,
poorest states. The state came into the Birth and Death
the press, students, and ptaff members of the sponsoring
Registration Areas in 1933~the last state to enter. There
institutions.
Ie no published life table."

EIAS PRESENTS a foraidable challenge to the pop*tion analyst.

JOE R. MOTHERAL, Economist in Rural Life
Department of Agricultural Economics and Sociology
Agricultural and Mechanical College of Texas

Underregistration of births and deaths constitutes a
serious deficit. Underenumeration of young children is
"probably greater than in the United States as a whole,
and the misreporting of ages is also worse."

This conference was unique in several respects. It
was aimed at giving direction to a specific research study
in the early and critical phase of planning. It soughtquite candidly-the counsel of qualified specialists whose
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only stake in the project was the furtherance of professional standards. It combined into one forum the producer
and the consumer of population data. It essayed a forward look through exp~rienced eyes and minds.

The Role of Population in a Growing State
At the outset, population study on a state level calls
for careful consideration of scope, limitations, and purposes. As applied to Texas this suggests both opportunities and difficulties.
First, no state population study of wide national significance and importance has yet been published. All
studies so far undertaken have been partial in their coverage or lacking in significance. Second, Texas, which '
presents some special problems, such as the recency of
its admission to the Registration Area and the abandonment of racial classification of Mexicans, is a virgin field
for population study.
Several methods may be used to give significance to
a state population study. The approach must be dynamic,
an approach which can be emphasized in two frames of
reference. The first is geographic, a mp.thod which allows the use of the regional approach. Texas may thus
be related to the nation and the world of which it is a
part; and by subregional analysis, its own component parts
may be seen in their relation to each other. Interregional
flows of population, goods and services may in this manner be explained and understood.
Second, a population study acquires dynamic significance through its use for future reference. Trends of
migration, of health, of school enrollment - all show
changes which can be projected into the future and, therefore, be given interest for the business man, the citizen,
and the public official.
Future reference
To give the analysis future reference is to find answers to such questions as these:
1. What is likely to be the future natural increase
of the Texas population in view of its present age structure and rates of fertility and mortality? From what regions and what communitie!'l will these replacements come?
2. Is Texas still gaining population by migration?
At what rates for the different regions and major areas?
Are any areas now losing by migration?
3. Considering the trend of internal migration
against the background of present vital rates, what redistribution of Texas population is foreseen in terms of
(a) major regions and (b) .rural urban-metropolitian
areas?
4. What problems has Texas in relation to optimum
density of population? What changes may be expected
in (a) sparsely settled areas, (b) densely settled areas?
How is this problem related to the support of essential
social institutions?
5. Studied in terms of the major age-groupings, what
do these trends suggest with regard to the State's labor
force (in its major classifications of sex, race and age) in
relation to the natural dependents, the young and the
aged? Specifically, what do these trends indicate in re-

lation to (a) the problem of old-age security and (b) the
task of education and of child welfare?
6. In terms of available resources and the prevalent
pattern of occupational distribution, what economic sectors and what major regions show serious population pressure (as measured in terms of realized income)? On the
basis of current and expected changes in agriculture, can
out-migration from certain areas be measured or projected?
7. What areas or sectors show better adjustment?
What benefits would inaustrialization bring? In what
directions are present trends moving?
8. On the basis of previous trends and projected developments in resource utilization, transportation, trade
and technology, what rates of growth can · be projected
for the state's major metr'opolitan areas? What implication have these projections for planning the major commercial, governmental, and social services in these different areas?
Four measures
Four major measures built on present rates and
geared to the future will necessarily be used in any ideal
state study. These are:
1. The calculation vf life tables by sex and race and
by rural-urban residence groups. Life tables are preferable to ordinary death rates, because they are more widely
understood.
2. The calculation ')f net replacement rates by race,
community-size, and by subregions. This measure is valuable, because it integrates the prevailing vital rates with
the age distribution to show how the present generation
will replace itself.
3. The calculation of net migration by community
size and by subregions. This is one of the most important
of all measures.
4. The projection of future population by five-year
age-sex groups on the basis of reasonable assumptions regarding the future trend of (a) mortality, (b) fertility
and (c) migration.
Conclusion
There is no royal road to population analysis. Assuming that we have asked the right questions and employed adequate techniques, the battle remains only half
won. Certain imponderables are not to be ruled out of
the calculation. No substitute has yet been found for
the pattern of insight, scientific imagination, and logical
analysis that is the hallmark of creative scholarship.
Interpretation is of the essence. First-hand knowledge of conditions, for example, will always serve best as
a check on the mechanical projection of trends into the
future. Thus, an on-the-spot knowledge of basic resources, of changes in technology, and of the intentions and
plans of business management is practically indispensable
in plotting the growth of a metropolitan center. Where
these factors cannot be l-nown, as often they cannot, the
next best alternative is to ask the right questions. It is
not too bad if questions are sometimes unanswerable. To
show the gaps in our knowledge is often a contribution to
knowledge.

AN EXPERIMENT IN RESEARCH PLANNING

Asking the right questions is about the most importhing in population study. It goes without saying
these questions must have meaning for the state and
its future development. Demographers everywhere
confess their indebtedness if, in addition, these queshave significance fC,l the general theory of populaand its overall problE:ms. It is from fitting together
answers to specific problems in specific areas that
assumptions are given empirical tests and, thus,
establish those generalizations so prized in science.

7

The 1930 census provides a start toward an inventory
of Mexicans in Texas. National life tables by sex and
race are available and a similar method may be employed
to compute a state table. In addition to race, the significant factors to consider in the computation of state life
tables are area and rural-urban variations and migration.
Development of improved local transportation facilities may be expected to cause decided changes in the distribution of population around cities. Reliable information about such future trends is of vital importance to
industry, particularly as it relates to labor supply and
prospective markets.

Demographers expect Texas to make its contributions
two levels: First, to contribute to the specific knowlof its area and second, to contribute to the generalof demography.

The Outlook for Population Increase in Texas
Numerous variables interact with population to produce changes in the numbers and composition of a population in a given area. For example, job opportunities,
accessibility, and housing accommodations have a great
effect upon migration to and from an 'area. Thus a demographer would like to h~ye a variety of other predictions
before making his own ferecasts. These are rarely available, however. A project of the kind planned for Texas
could make a valuable contribution through experimentation with different methods of constructing state estimates, including some using source data not available to
the Bureau of the Census.

major obstacles to a Texas population"
IIWly--urlavailabiIity or inadequacy of vital statistics and
statistical engrossment of the Mexican ethnic groupbe overcome.
Birth and death rates, adjusted for underregistrahave already been calculated for the years prior to
Since that time the data are probably no worse
adjoining states such as Louisiana and
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Increasing attention is being paid by demographers
to the problem of projections into the future. Thompson
and Whelpton in 1934 prepared estimates through 1960
by states. They and others are continuously refining estimating procedures. For this conference, Shryock and
Siegel of the Bureau of the Census estimated Texas population by five-year periods from 1950 to 1975.
Assumptions
The "cohort-survival" method was used for one series
of estimates. It was based on the following assumptions:

1. Half the differ~nce in age-specific mortality rates
between Texas and the United States observed in 193940 will have disappeared by 1975 except above the age of
.65 where the rates have been continued unchanged. (The
infant mortality rate for Texas is particularly high.) A
moderate downward trend in these rates was also assumed
for the United States, according to medium projections of
mortality.
2. Half the difference between the age-specific fertility rates of Texas and the United States in 1939-40 will
disappear by 1975. This will mean a gross reproduction
rate for native white women in the United States of 960,
as compared with a rate of 1,050 in Texas. No predictions were made of the cyclical fluctuations above and
below this trend that will be produced by prosperity and
depression.
3. Between 1935 and 1940 there was a net out-migration from Texas to other states of about 23,000. It
was assumed that the same amount of out-migration with
the same age distribution would occur in each quinquennium after 1945. It was also assumed that the net outmigrants would have the same age-specific fertility and
mortality as the nonmigrants.
4. Such imponderables as wars, natural disasters,
epidemics; and technological or social revolutions were outside the set of assumptions.
This method yields these estimates of future Texas
population:
1950-7,359,000
1955-7,702,000
1960-8,001,000

One of the many valuable by-products of the cohortsurvival method is data on the probable distribution of
the population by broad functional age groups: the productive ages, dependent children and dependent aged. A
comparison between the pattern of 1940 and 1975 will
be illustrative:
Percent of total population

(N ote:

1940
28.0
66.6
5.4
100.0

The above figures are based on an
assumption of no net migration.)

Another specific use of population analysis is in the
appraisal of prospectiv'~ growth of metropolitan areas.
Based on the consistency of population change for preceding periods, postwar predictions have been made by
P. M. Hauser for all metropolitan areas.
Among Texas cities, Dallas, Houston, San Antonio,
Corpus Christi and Galveston are rated as most likely to
retain their wartime growth. Beaumont, Port Arthur,
Fort Worth and Amarilh are given a somewhat lower,
but still an excellent rating. EI Paso and Waco have
made a temporary gain, but they must convert their war
industry to a sound peacetime basis if they are to avoid
population losses .
Discussion
Four reports on persons moving in and out of each
state during the period 1935-40 were published by the
Bureau of the Census. Age, sex, color, nativity, education, employment status and major occupation group were
cross-classified with migration.
Hauser's ratings are useful approximations. They
have the advantage of having been based on time periods
in which conditions varied considerably. On the other
hand, no allowance was made ·for the varying degrees of
accessibility to natural resources in the different areas.
In a state study, population statistics should be corre-'
lated with whatever is known about resource ·p otentials.

Effects of Migration Upon Popu1ation Patterns
Migration is one of the three determinants of the
number of inhabitants.
In our society, it is the source
of urban growth and the safety valve on the rural population. It is potent sometimes in preserving the prevailing distribution of population; and at others in bringing about a marked redistribution.
In its sociological role migration is primary as a factor in the diffusion of culture. Frequently, this has a
tremendous delayed eff2ct upon the demographic processes
themselves.
Volume and Measurement

1965-8,291,000
1970-8,569,000
1975-8,799,000

By-products

Age group
0-14
15-64
65 and over
Total

Metropolitan growth

1975
23.0
66.8
10.2
100.0

Prior to 1940 migration data consisted of tabulations
of (a) the state of birth and residence, (b) age data, (c)
sex ratio and (d) length of time on present farms. Only
twice, in 1870 and 1880, has state of birth been tabulated
in conjunction with county of residence. Age data have
been employed in methods developed by Baker, Hamilton
and others, and in age profiles.
The 1940 census provided information on changes in
residence between 1935 and 1940. It defined a migrant
as one who moved from one county or quasi-county to
another. The data were tabulated by states, classified
according to cities of 100,000 and over, other urban, ruralnonfarm and rural farm. It is apparent, however, that
the data on rural-urban classification are invalid.
Effects
Migration influences population in at least four important ways:

1.

It may compensate for differential fertility or ag-

AN EXPERIMENT IN RESEARCH PLANNING

the effects of differential rates of natural inIt is the principal factor bringing about the hetItnlgerleity of population.

It may be directly related to the birth rate and
to the death rate. The shiftless, who-paradoxically-

most, may have a higher birth rate. Rural-to-urmigration, in particular, may involve postponement
marriage and reduction in size of family.
4. Heterogeneity itself, especially when brought
by a combination of immigration and internal migrameans that many persons must marry across cultural
or not at all. This probably has the effect of rethe number of marriages, increasing childlessness,
decreasing the numbel' of children among couples who
marry.

Although trends in migration are characteristically
. . . .lDmlI1 II 1', all indications point to an increase in recent
The tendency toward a greater division of labor
, for example, forces many skilled workers to
residences periodically. At the same time, some
of migrants, notably harvest workers in certain
crops, are gradually disappearing.
Seasonal workers are due to increase in the South.

!he movement in many instances is changing from one
farm-to-farm to a purely seasonal migration, with emon a day-to-day basis. Mechanization itself is
a result of a reduction of the unstable element
the farm population.
Another kind of migration of mounting significance
Dot associated with th~ search for employment, but with
California has long been a mecca for elderly
living out their last years. The Gulf Coast States
attracting large numbers of retired business and
:pro:fes!iional people.

With particular reference to farm labor, large-scale
has created a number of serious problems in
Information essential to the successful adminisof programs for coping with these problems is
current nor complete, and research in this field is
1IIdly needed.

' lDilrral~ion

gration data should be obtained more often than is now
. possible. An effort should be made to have the separate
classification of Mexicans, or Latin-Americans, reinstated
in the census. Finally, we should not lose sight of the
long-range social costs of the migratory problem.

The Application of Population Research
to Welfare Problems
According to the Malthusian view, there is a certain
definite relationship between population and human welfare: the larger the number of people the worse off they
are. The nature of the relationship as calculated by Malthus may have been wrong, but his work nevertheless calls
attention to the now well-recognized fact that the size
and characteristics of the population are of great significance in connection with welfare activities. Actually,
population research has as its major objective the improvement of man, if, indeed, this is not its only true purpose.
An important function of such research is to measure
the size of a welfare problem, the qualitative characteristics of which may already be well known. However,
population study frequently reveals unexpected qualitative
aspects of welfare problems and of the people in need of
welfare services. In this discussion two specific things
are presented: (1) an outline of the types of welfare
problems on which population research is needed and (2)
some illustrations of the application of research to timely
problems.
Needed Research
Some welfare problems are clearly related to the age
and sex composition of the -population.
The ratio of
children to the adult income-earning population provides
a measure of need for state and federal aid for education,
as well as need for general health and welfare services
for children. Of particular importance in this type of
study is the family and occupational status of the child
population. Some special problems requiring intensive
population study are: (1) extent and character of child
labor, (2) crippled or otherwise handicapped children, and
(3) dependent and orpnaned children.

deal of emphasis would necessarily be placed on migra-

Another social problem having age and · sex di~en
sions is that of the aged person, a problem becoming increasingly important because of the increase in . the percentage of aged in our population. An increasing proportion of the aged need some sort of social service, such as
pensions, insurance, disability benefits, hospitalization,
nursing and other forms of medical care. It is important
to know as much as possible about the family and occupational status of the aged. The problem of the aged is
so vital at this stage of our development of social welfare
legislation that a special project on this subject would be
of great benefit in Texas.
A sub-unit of this project
might well be the medicai care needs of the aged in both
rural and urban areas.

the procedure should be planned carefully. Cooperawith other research agencies would be highly desirBecause of the rapidly changing influence of differentials in cultures and in economic opportunities, mi-

But population research relating to welfare need not
be confined to the problems of children and the aged. There
are welfare problems among middle-aged and young peo-

The chief sources of data at present are the 1940 cenand five national ~ample surveys that followed it,
'· ...·imcl+AQ of the Division of Farm Population and Rural
and the enumerative surveys of the Bureau of
Economics, plus fragmentary material collected by state agencies. All are subject to severe limitations.
Since, in any study of the Texas population, a great
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pIe as well. There are the pathological conditions related
to physical impairments and to mental disorder-the blind,
the deaf and dumb, the crjppled, the feebleminded and the
insane. Finally, the problems of deliquency and crime
also have important population dimensions.

Application

The institutional population-its characteristics, its
origins, and locations-is important not only per se, but
also it must be considered, at least negatively, in a study
of the social problems of the non-institutional population.

An illustration of population research which attempts
to answer specific questions is found in the study of "Rural-Urban Migrations in North Carolina" (North Carolina
Agricultural Experiment Station Bulletin No. 295). This
study was undertaken to determine the economic opportunities of farm youth ir. agriculture. Many methods of
population research were utilized, including the construction of life tables and the measurement of net migration
by means of survival rates.

Another fertile field for population study lies in the
mass of data now available on standards and levels of
living. The 1940 census provides much material on housing and home conveniences by counties for rural-farm,
rural-nonfarm and urban populations. Refined statistical methods have been developed for converting such data
into indexes which can be analyzed, charted and correlated with other important population characteristics as
well as with various social and economic phenomena.

This study was followed by another which undertook
to discover the relationship of the characteristics of rural
people to the rural relief problem ("Recent Changes in
the Social and Economic Status of Farm Families in North
Carolina," North Carolina Agricultural Experiment Station Bulletin No. 309). Other studies utilizing population data include the charting and compiling of background information on health conditions and availability
of medical personnel, hospitals and other facilities ("Med-
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Figure 3. Size of hospital communities by population density and bed ratio. The numerals, 1 to 48, on the above
chart represent the 48 states listed to the right of the chart. The location of each numeral represents population per
square mile and square miles per hospital community, the horizontal and vertical coordinates of the chart. The three
diagonal solid lines show the relation of community size to population density at three levels of hospitalization: 2, 4
and 6 beds per 1,000 people. The three diagonal broken lines are points on the chart representing populations of 10, 30
and 100 thousand people. The horizontal and vertical scales are logarithmic simply because the relationship between the
two factors is relative. That is, a percentage variation in community size is associated with a constant percentage var~
iation in population density regardless of the level of population density under consideration. For instance, au increase
. in community size of 58 percent is associated with a decrease in population density of 50 percent. If logarithmic scales
were not used, the lines of relationship will be very curvilinear and difficult to interpret.
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leal Care Services in North Carolina," North Carolina Agrieultural Experiment Station Progress Report No. RS4).
The Commission on Hospital Care in Chicago has released a number of population studies related to hospital
planning. Many valuable generalizations, reduced to ap-plieable formulas, were derived from these investigations.

Discussion
Population information is necessary in the development of effective health programs. As the Social Security Board and other agencies have learned, it is also a reC(1lirement in the administration of many other programs
eoncerned with the public welfare.

In making studies of hospital needs, researchers have
made liberal use of population data. The main sources
are reports of school and health departments, vital statistics, and data from Selective Service on rejections for
the armed services. Federal data are comparatively accurate, but there is considerable room for improvement
in state vital statistics.
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Population Sampling Methods
Previous discussion has indicated that p.opulation is
a continuing ever-changing process that we seek to understand in order to predict, to control, or to adjust ourselves to as painlessly as possible. In short, population
is dynamic and has important social welfare implications.
A phenomenon that cannot be brought into the laboratory for study and analysis, in order to be understood,
must depend on observational data. This may take one
of three forms: complete enumeration, incomplete enumeration or sample observations. The last-named method
may be non-representative, or it may be a representative
cross-section of a population interest. Sampling is a
means of getting a representative cross-section.
Getting the Sample Observations
Choice , of the sampling method depends upon:
1. What information is wanted and whether it is
limited to answering the questions of "how many?" and
"how much?" or "why?"
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Figure 4. Actual and normal percentage of occupancy in general hospitals by size of hospital. This chart shows
a close correspondence between actual average and theoretical occupancy rates.
It also shows that hospital size, as
measured by average daily census, is an important factor in percentage occupancy.
High level theoretical occupancy
rates are based on number of beds equal to average census plus 3 times the square root of this census. Low level theoretical rates are based on a number of beds equaling the average census plus 4 times the square root of this census.
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2. The degree of accuracy required in estimates made
from the sample.
3. How the results are to be summarized and presented:
(a) By five-year intervals, annually, monthly or
weekly.
(b) Geographic detail - national, major regions,
state, homogeneous districts or counties.
(c) Totals and averages, frequent cross-classifications, regressions or indices.
4. The nature of the phenomena of interest, or the
population to be sampled. Under specified conditions the
following methods are recommended:
(a) For a uniform geographic distribution of phenomena that occur on more than 80 percent
of farms or in more than 80 percent of households (percentage owner versus renter and
not too badly skewed distribution): Use area
sample segments.
(b) For a generally uniform geographic distribution, but an otherwise badly skewed distribution: Use area sample segments plus list
sampling from a list of large . observations,
i.e., farms, establishments and the like.
(c) For highly localized phenomena; e.g., racial
groups or truck crop operators: Use either
area sample or list sampling.
(d) For sporadic distribution in space: Use either
very large overall sample to locate and then
subsample the special population; or list
sampling from an especially developed list of
sporadic population.
(e) Sporadic in space and time: Same as (d), only
with greater frequency.
State Program
In a state program of population research, a large
annual sample should be made for two purposes: to provide area estimates and to answer the questions of "how
many?" and "how much?" Current lists of important
and large-scale problems should be maintained. These
lists may be used for 8ubsampling to test for seasonal variation and for special studies.

Techniques of Population Analysis
This discussion relates to the importance of prospective agricultural labor demands in Texas for population
analysis and their implications for methods and techniques of analysis.
Agriculture, to a greater extent than any other major
industry, has a population and labor force associated with
it, although the identification is by no means complete.
Future levels of the farm population in Texas will be importantly affected by the changes in demands for labor in
Texas agriculture. More realism can be introduced into
future population projections for the state by including
treatment of the technological and other prospective de-

velopments in Texas agriculture that will affect the number of agricultural workers needed in the future and the
size of the farm population.
Methods and Goals
For this type of analysis, no sure guide is available
in the way of a past study to serve as a methodological
model. At present it constitutes a frontier in the field of
population research. It is easier to point out the difficulties than to indicate the steps by which they can be
surmounted. The following somewhat general suggestions are offered:
(1) Adequate treatment will require a synthesis of
approaches, methods, and techniques of agricultural economists, rural sociologists and technically proficient demographers.
(2) Because there are no beaten trails to follow, the
contributions to be made will have to come from those
who are courageous enough to experiment with new methods, and especially to attempt new ways of synthesizing
relevnnt data from the several fields. Moreover, for projections to a year some three decades into the future,
imagination like Dr. Ogburn's will be needed to envisage
the realm of possibilities that air transportation may effect in the residential distribution of the population.
(3) The use of alternative assumptions as to future
trends, applied 20 years ago by Thompson and Whelpton
in population projections and frequently in recent years
by economists making labor force projections, offers a
technique that promises to be fruitful in projecting other
factors that cannot be precisely predicted, such as future
agricultural labor requirements, and in projecting relationships between the several determinants of the farm
popUlation of an area.
(4) Additional realism can be introduced into overall
projections for a state as large and diverse as Texas by
projecting demographic trends and agricultural labor requirements separately for the several important agricultural subregions of the state. While the final results may
need to be adjusted to overall state or national trend patterns, their validity, interpretation, and practical utiIity
will be greatly enhanced by the initial consideration of
local area potentialities and the translation of final results back into subregional terms.
(5) A feature of Texas agriculture and population
movement that will add to the difficulty of securing satisfactory bench-mark data and of projecting into the future
is the matter of migratory farm laborers. Intra- and inter-state movement of these workers vastly complicates
the task of obtaining an adequate measurement of the
farm population and agricultural working force in the different seasons of a current year, while future projections
of the size of this group require an additional array of
assumptions. Special study will need to be focused on
this group as a prerequisite to useful future projections.
Sources of Data
The new approaches and techniques needed for realistic population studies oriented toward the future will
be aided in their development by the availability of bet-
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ter data. Current data on agriculture and the farm population are being obtained for the United States and major regions through sample surveys of the Bureau of Agricultural Economics. The Bureau .of the Census collects
labor force and population data for the entire population
and the most important metropolitan areas.
In both
cases, it is feasible for local or state needs to be met
through supplementation of the national samples by more
intensive sampling in the areas of interest.
Another source of data especially relevant to the particular problem under discussion is the 1945 Census of
Agriculture. Detailed data obtained on the farm population and farm labor on approximately 300,000 "master
sample" farms are now being tabulated by the Census
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Bureau in classifications according to the size, type and
scale of operations of the farms on which the people live.
For very reasonable costs, similar and additional tabulations can be obtained for subregions of the larger states
in terms of the number of farms.

Graphic Presentation of Population Materials
Both the description and the analysis of population
data are facilitated by graphic presentation.
For the
performance of this two-fold function a great variety of
specific devices are commonly used by the demographer.
The Department of Rural Sociology of Louisiana State
University has experimented with modification and refinements of ordinary graphic techniques, and these are
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Figure 5. Fertility ratios of whites in Louisiana by parish, 1940. The fertility ratio is the number of children under five years of age per 1,000 females aged 15-44. (Simple statistical map).
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worth considering for use in a study of the Texas population.
The Simple Statistical Map
One. of the most helpful and popular of the cartographic devices used by the population analyst is the simple statistical map. Its purpose is to show the geographical distribution of quantitative variables such as mortality and fertility rates; however, the presentation often
suffers from several inadequacies, perhaps the most common being a poor selection of shadings to represent the
different class intervals.
In preparing these maps care should be taken to: (1)
avoid use of a variety of different colors or of slightly

different designs of approximately the same degree of
color density; (2) hav~ the patterns of cross-hatching
range gradually from a light to a dark shade, making
immediately apparent the position of each in the series;
(3) consistently match the series of shadings with the
series of class intervals so that the lightest pattern represents the smallest quantitative value, the darkest pattern, the largest value; (4) make one of the breaks in
the class intervals coincide with the average of the data
under consideration.
The Modified Statistical Map
Conventional statistical maps unduly emphasize surface areas at the expense of their human components. This
"surface-area" bias may be eliminated by using circles to
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the geographical divisions as the units for shadThe drawing of their areas proportionate to a varirelated to the analysis opens the way for the simulconsideration of two pertinent factors rather than
For example, birth rates by states may be shown by
proportionate either to the total population or to
Dumber of live births, and shaded in terms of the rates
yes. Such two-factor maps are economical in
8pac~ and materials.
Representation of Three Factors
Spatial variations in most demographic phenomena
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are influenced to some extent by race and residence. In
relating either of these to the factors being studied the
analyst ordinarily resorts to a series of simple or modified statistical maps. Smith and Beegle, however, developed a technique for presenting information as to
race or residence along with that with respect to two
other factors on a single map.
This method involves the positioning of segments
within the circles in a uniform sequence to indicate race
and residence; while shading performs the task of showing the approximate values of the index under consideration. For example, if concerned with the relationship of
race to mortality, one may on a single map show the geo-
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Figure 7. Numbers and fertility ratios of whites in Louisiana, residence and parish, 1940. Starting at 12:00 o'clock
the circles and reading clockwise, the segments represent the rural-farm, rural-nonfarm and urban populations, respectively. (Three-factor map.)
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graphical distribution of the total population (the size of
the circles), the absolute and relative importance of the
white and nonwhite population (the segments of the circles), and variations in mortality rates of each racial
group (the shadings of the segments).
Three-factor graphic presentation greatly facilitates
the analysis of demographic data. It has the further advantage of being easy to apply and easy to interpret.
Discussion
In the case of Texas, graphic presentation by counties "is difficult. Analysis by type-of-farming areas would
have the double advantage of simplifying the graphs and,
at the same time, would permit direct comparison with a
considerable body of agricultural data already summarized

by areas. For population information, however, it is
necessary to segregate metropolitan areas.
A mistake to be avoided in preparing maps and charts
is that of making them too complicated for rapid and easy
comprehension by the reader. Some of the leading textbooks on diagrammatics recommend the use of one-dimensional figures only.

Industrial and Other Uses of Population
Information
Population data comprise an important and basic element in any administrative planning.
In the present
tense, these data answer questions about the numbers and
. kinds of people; in the future tense, they indicate trends
and aid in forecasting.
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Population phenomena are responses to our bio-social
and economic environment. As fertility, mortality and
migration are affected by environment, it is essential to
study the changes in the growth and distribution of population as they may influence or be influenced by economic and social changes.

fective if it devotes its attention to the relationships determining the growth and distribution of people within
its boundaries. The labor force and the employment pattern are of particular interest to industry. A state study
should be directed toward finding answers to such questions as these:

When a nation shifts from agrarianism to diversification of its economic and social pattern, technology becomes the most important force in the distribution of its
population. Industry is dependent upon energy. To the
extent that man is able to substitute mechanical and electrical energy for muscle, the whole pattern of life changes.

1. What are the trends? How do they affect the
number, distribution, and characteristics of the people in
the smaller areas of the State?

Industrial Uses
A state population research program will be most ef-

2. What are the relative merits of concentration versus dispersion of industry, commerce and trade?
Of
large versus small and medium-sized cities?
3.

What are the age, sex and income characteristics
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of the people? What are the prospects of a continuing
supply of trained labor?
4. Are the industries integrated into the community?
How stable are they?
Other Uses
Population data are equally useful in the management
of public enterprises such as education, health and welfare. The number of schools needed, their location, and
the kind of training to be offered are questions of paramount public importance which can largely be answered
through population analysis. Similarly, planning for the
establishment or expansion of health and welfare institutions-mental hospitals, penal and correctional institu_ tions, hospitals and clinics-calls for the systematic foresight of population study.
A better understanding of the role of the family
means a better administration of old age and survivors'
insurance. Research helps to determine public responsibilities with regard to orphans, widows, the blind, crippled and other needy groups. It has value in anticipating
the size of these groups as influenced by technological advances and other factors. Finally, it has direct application to the timely and urgent problem of housing.
Discussion

power companies, and the like. While serving as a clearing house for- population and economic information, this
agency pursues a policy of providing facts without attempting to influence decisions.
A state population study, although essentially devoted to quantitative analysis, must have a qualitative
foundation as well. Perhaps this introduces a subjective
element which may be scored as "value judgments." But
they are value judgments upon which we can all substantially agree.
Fundamentally, there is no difference of
opinion about the broad objectives of society.

Summary
Texas is approaching a decisive stage in the growth
of its population and in the development of its natural
resources.
In the years immediately ahead the determination of
public policies, more than ever before, is cast in a framework of future reference. Research is needed as a guide
to government, agriculture, industry, and the citizenry of
the State.
No information is more basic to intelligent planning
than that concerned with the quantitative and qualitative
characteristics of the people themselves. In Texas, population analysis has been neglected as complementary
fields of research have moved ahead.

For the most part, private industry cannot relocate
popUlation. Instead, producing units must be located according to the availability of labor, markets, housing and
community facilities, and sources of power.
Some of
these factors had to be ignored in locating war industries,
but it was an expensive procedure.

Among the problems which the study of population
may aid in solving are those of education, health and welfare, old-age security, city planning, future labor supply
for industry, and rural-urban migration.

Any of several alternatives may be followed in the
organization of a population research project. One such
alternative is exemplified by the Bureau of Population
and Economic Research, an independent bureau of the
University of Virginia which is directly responsible to the
president of that institution. The chief function of the
bureau is to aid new industries in the state. It attempts
to combine business and research in a broad sense and
operates in close contact with chambers of commerce,

Texas is fortunate in the respect that population research has been delayed until techniques have been developed that will make such studies meaningful. Methods
of sampling, of analysis and of presentation have all
reached a degree of precision which in a well-planned
study assures productive results. A study conducted jointly by the University of Texas and the Agricultural and
Mechanical College of Texas should make a valuable contribution to the economic and social progress of the State.

