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We dedicate this analysis with affection and
gratitude to the families who make up our
panel. Their inexhaustible good temper is
reflected in the high response rates which
make these data valuable, As a representa-
tive sample they speak very well for the
kindness of the United States population.
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FOREWORD

Nearly a decade has elapsed since passage of the Economic Opportunity
Act of 1964 which declared that United States policy was "'to eliminate the para-
dox of poverty in the midst of plenty" by opening to all the opportunity for edu-
caction and training, for work and for 1living ‘'in decency and dignity." Since
passage of the Act there have been many proposals for reducing or eliminating
poverty, some of which have been acted on. WNonetheless, few people would now
claim that progress in realization of the goal has been rTapid.

At times, it is hard to escape the conviction that part of the failure
must be ascribed to either a lack of will er a lack of concern on the part of the
public and their elected representatives. But surely this does not fully explain
why elimination of poverty is taking so long. Clearly a lack of understanding
of the dynamics of family income generation and maintenance has contributed
greatly to the failure to formulate effective programs for dealing with povercty
and to the very limited success of the programs which have been carried our,
Elimination of poverty requires not only the will to do so, but also knowledge of
what to do, Humans and their institutions and social systems are not simple and
are far from being understood well enough to make the intent to eliminate poverty
equivalent to the reduction of poverty.

Jue of the primary barriers to achievement of needed knowledge and under-
standing has been the inadequacy of data available for testing and estimation of
hypotheses bearing on family income dynamics. The Office of Economic Opportunity
deserves much credit for recognizing the critical need for improved behavicral
understanding. It also deserves credit for perceiving that bold new steps would
be necessary to secure a data base capable of providing the essential understand-
ing of income dymamica.

One of the kruly path-breaking steps taken by OEO was to finance the impor-
tant and now famous negative income tax experiments carried out by the Institute
for Research on Poverty at the Unilversity of Viscomsin with the help of Mathe-

matlica Incorporated. The second truly innovative step aimed at securing a more
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adequate data base was to finance and help plan the panel study of famlily income
dynamics conducted by the University of Michigan's Survey Research Center.

The panel study represents a unique effort to reach the very limits of what
is achievable by sample survey techniques in ccllection of needed evidence on
family income dynamics, Not only has the study succeeded in collecting informa-
tion on a rich assortment of background and current attributes relating to fami-
lies and associated individuals, but it has succeeded in following a panel of
families and individuals, including movers and split families, over more than five
years. In addition, it has collected important information on the local labor
market environments specific to the panel members. The body of data collected
by this study will clearly be a landmark collection of data which will be used by
social scientists for research on family income dynamics for years to come.

These two volumes report on what has been learned so far from the ongoing
panel study and provide an appropriate testimonial to the wisdom of the substan-
tial support provided by OEQ. James Morgan aud the rest of the staff involved
in preparing this book, are to be congratulated both for providing social scien-
tists with the single most important addition yet made to the stock of data on
family income dynamics and for so ably presenting their initial results in ana-
lyzing these data. Their work has significantly improved our basic¢ understaad-
ing of poverty and its causes and has enhanced the opportunity to create mean-—

ingful policies for elimination of poverty.

Guy H., Orcutt
October 1973
New Haven, Connecticut



PREFACE

Many people in The Research and Plans Division of the Office of Economic
Opportunity and elsewhere were involved in the planning of this project. It was
undertaken in the belief that a longitudinal study would provide OEQ with a
better source of information on the dynamics of family economic status than was
available in our annual census survey of the poor.

It would not have been possible to carry out thege plans without the coop-
eration of thousands of respondents, hundreds of interviewers, scores of editors
and coders, and a variety of specialists, advisors, and analysts. Tt is impossi-
ble to thank them all individually. James Smith first saw the value of designing
this as a panel study. Ve are particularly grateful for his help and also for
the close collaboration we have received from many other staff members at 0RO,
among them Tom Glennan, Med Gramlich, Lester Klein, Robert Levine, Jonathan Lane,
James Lyday, Tom Tomlinson, and John Wilson. The Urban Institute has been gen-
erous with advice and money and we have also profited greatly from the help of
our own Fconomic Behavior Program's Advisory Committee whose members include
Robert Ferber, Lawrence Klein, F. Scott Maynes, Guy Orecutt, James Tobin, Peter
de Janosi, Arnold Zellner, and Arthur Geldberger

In the Institute for Social Research this project benefited from the work
of specialists in sampling, interviewing, coding and data processing, and the
helpful advice of numerous colleagues. The late John B. Lansing was in charge
of the project for ten months during 1969-70 and contributed both to its organi-
zation and to the analysis of the data. HNancy Baerwaldt worked on the adminis-
tration, documentation, and analysis of the study from the beginming until 1972,
and is the joint author of a study of intrafamily transfers. Barbara Thomas,
Paula Pelletier, and Karen Liss developed the complex computer file management
procedures.

The development of measures of cognitive ability and of achievement motiva-
tion that could be taken in a very few minutes in a voluntary household interview
situation was the responsibility of Joseph Veroff, Kent Marquis, Lou MecClelland,
and Robert Hubbard, with the helpful advice of John Atkinson.
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The complex problems of merging two samples, designing the weights, and
estimating sampling errors had the benefit of the expert work of Irene Hess, head
of the SRC Sampling Section, and Thomas Tharaken (now of the University of Tri-
vandrum, India), and the advice of Leslie Kish. The final design of question-
naires and adminjistracion of the field work involved Charles Cannell, John Scoct,
head of the Field Section, Jane Peppard, Arlene Lewis-Beck, Tracy Berckmans, and
others. Joan Scheffler, head of the Coding Section, contributed to the develop-
ment and supervision of the coding procedures. The final editing of this volume
was done by Doug Truax and Linda Stafford.

Conducting such a large scale study over five years woula have been impos-
sible without the staff of talented and dedicated people within the Economic
Behavior Program of the Survey Research Center.

Joan Brinser, who was also involved in the editing of this volume, has
overseen the field work and it is mainly because of her patience and persuasive-
ness that this panel is still representative of the population. Beverly Harris
and Tecla Loup have assisted in virtually every aspect of this research. They
have supervised the coding and editing of the interviews for many years, and the
consistency of the data is to a large extent due to thelr efforts. Priscilla
Hildebrandt has been of great assistance by preparing many early manuscripts, and
mere recently by facilitating the computer analysis for this volume. Bonnie
Lawrence's programming skills were invaluable in preparing the complex data files
for this project. Charles Stallman has also provided assistance both in proces-
sing the data and in the computer work.

Susan Finlayson has prepared many of the questionnaires and manuscripts of
this study. These volumes have benefited enormously from her skills, organiza-~
tion, and good-natured persistence. She was ably assisted by Priscilla Hilde-
brandt and Wanda Lemon.

Finally, the design, execution and documentation of the study has been the
responsibility of the authors of this first volume. Research Associate Katherine
Dickinson, in particular, coordinated and directed the whole process with its
many deadlines and complex arrangements. Assistant Study Directors Jonathan
Dickinson, Jacob Benus, and Greg Duncan also undertook operational respoasibili-
ties. Jonathan improved the statistical sophistication of all our analyses.
Jacob worked with the Sampling Section in the development of sampling error esti-

mates. And Greg has made extensive contributions to several chapters in both of

thaese volumes.

James Morgan
Ann Arbor



INTRODUCTION

History

This study was initiated by the Research and Plans Division of the Office
of Economic Opportunity in order to supplement and complement the regular assess-
ments of poverty being conducted by the Bureau of the Census. It was felt that
interpretation of national trends and added insights into factors affecting
changes in family well-being would require both following the same people over an
extended period of time and collecting from them a much richer mixture of econ-
omic, behaviecral, and attitudinal information.

Since many policy issues focus on the bottom of the income distribution
and on minority groups, the initial sample included a subset of about 2000 fami-
lies from the Census' Survey of Economic Opportunity, which had already over-
sampled the groups of interest. The Census study families were selected from
those with incomes less than twice the official poverty line who had also been
willing to sign a release form. This sample was combined with a fresh probabil-
ity sample from the Survey Research Center's national sampling frame to provide
about another 3000 families.

The family is not an unchanging unit; hence, the study followed the heads
of the 1968 original panel families and also all members of those families who
left home. If a female sample member married a nonsample member, we interviewed
him in order to secure the full family financial information. The earaings in-—
formation of a nonsample member in a sample family became part of the data base,
since that income affected the sample family. We arrived at a set of weights to
account for initial variations in sampling rates, variations in nonresponse
rates and complexities affecting probabilities, such as petential overlap of the
two samples and marriage to nonsample members.

After some initial losses, the response rate of the panel has been very
high, and because of the cooperation of respondents the field costs have not
risen much in spite of inflation and the scattering of the original clustered

samples. No longer clustered locally in small groups, they now live in twice as
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many counties as in 1968. The fact that we paid respondents, from the second
interviews forward and again for sending in an amnual address correction post
card, clearly helped us to keep in touch with them,

The study was originally planned to last for five years, but it was decided
in 1972 that it would be important to measure the outcome variables -- employment,
earnings, income, housing and family change — over a longer period. Costs were
ta be kept down by using telephone reinterviews wherever possible, and by re-
stricting the questionnaire to a third of its original size. The only additions
to the basic outcome variables were background information on new family heads
and a short new series of questions on day care for children of working parents.

A study of change requires repeated measurement of the same variables.

Each year we have measured the money and nonmoney components of family income,
people's behavieor patterns in crucial areas like planning ahead, risk avoidance,
and striving to improve things, and some of their relevant attitudes. Most fam-
ily background questions were asked in the first two interviews, but they were
repeated whenever a new family head appeared. Improvements and additions to the
questionnaire are spelled out in Volume I of the documentation.l These include
improvements in the questions on food consumption and family planning and the
addition of questions on commuting costs, from the second year onward, and on

"Iintelligence' and. achievement motivation in the fifth vear only.

Purposes

The major purpose of this study is to see what causes changes in the ecc=
nomic sell-being of families. In particular, we seek variables which are subject
to change by public policy and which help to change a family's well-being. We
rely on two things: the diversity of attitudes and behavior of individuals, and
the "matural experiments" provided by changing envireonment, opportunities, public
policies, and unemployment levels. The potential impact of certain proposed new
policies can be assessed by looking at the situations of those eligible for or
likely to be affecred by them.

It may be difficult to use these data to study the effects of policies
which have not been tried. But we can extrapolate from findings about the short-
term adjustment that families make to income changes, to possible effects of
changes in income maintenance programs. Or we can see whether personal efforts

by the poor to improve their situation do in fact help them climb out of poverty.

lSee A Panel Study of Family Income Dynamics, 2 Volumes, Survey Research Center,

Institute for Social Research, University of Michigan, Ann Arbor, Michigan,]972..




People's backgrounds -- where they grew up, their formal education -- are
not subject teo change in the short-run, but must be taken into account to derive
unbiased estimates of other effects. Characteristics like age, race, and sex
are unchanging also, but their effects on earnings, employment, and consumption
can be altered by public policy. Envirommental factors such as the level of un-
employment or public school expenditures are clearly changeable.

Beyond the well-studied demographic, environmental, and institutional vari-
ables are attitudes and behavior patterns which may affect economic well-being.

A major attempt was made in this study to measure such attitudes and behavior
patterns.

For economy in analysis, we grouped individual attitudes or behavioral
reports into composite indexes, examined the effects of these indexes, and inves-
tigated the components of any index that seemed to matter to find which ones were
important. The reader should approach the degcriptive titles of these groups
cautiously: risk avoidance, planning ahead, connectedness to potential sources
of information and help, economizing, and so on. Their components are defined in
the Glossary, in Appendix E, and more specifically in Volume II of the basic
documentation,

If we find some potentially changeable factors that affect changes in
economic status, it may be possible to increase economic well-being while reduc-
ing dependency on public welfare programs. But we need to recognize the implica-
tions of finding, on the other hand, that few changeable factors make any dif-
ference in economic status. It may be that substantial numbers of families must
remain dependent on a system of transfers to keep them out of poverty. We do
not intend to propose policy solutions to poverty-related problems. Our purpose
is to explain the static and dynamic determinants of economic well-being and its

changes.

Advantages of a Panel

Reinterviewing the same families over an extended period has a number of
advantages which seem to make it worth the costs. Measurement of change is, of
course, more accurate than one could get by relying on memory or by comparing two
independent samples a year apart. The sampling error of a mean difference is
substantially smaller than the sampling error of the difference in two means.
There is also growing evidence that the quality of information improves in the
reinterviews. Differential improvements can distort the analysis of changes
and in some analysis we concern ourselves with this problem, but certainly Erom

the second interview onward even the changes are much better measured.



We can estimate short rum adjustments, examine the accuracy of pecple's owm
expectations and plans, and sort out long run trends from short run fluctuations.
Year-to-year changes in income are partly reversible fluctuations and partly long
term trends. Particularly for increases in income it is difficult to distinguish
the two without several years of data, yet the implications of recovery from a
bad year versus an increase in permanent income are quite different.

In measuring attitudes and behavior patterns, reinterviews are also useful
in improving the quality of measures by averaging out "molse." It is clear from
the data that there is substantial random fluctuation in most such measures, so
that the main advantage in repeated measures of attitudes 1s less in assessing

their trends, which are coften small or non-existent, than in improving precisien.

Data Base

The data base for the present analysis is five waves of full interviews,
the last one taKen in 1972. There were 5060 families as of that time. Only 42%
of them have remained unchanged in compesition since the first interview in 1968.
Some are drastically differemt because they contain members of the original fam-
ilies who have split off to form new families. The most dramatic example is the
one we mentioned earlier of a sample woman marrying a nonsample husband. He
becomes head of the family and is interviewed, but the earlier records would be
for her parental family.

There are 24% of the families in early 1972 who have changed heads since
1968. These changes are handled in two ways. First, we can analyze separately
families with different change patterns, or concentrate analysis on families
with the same head for all five years. Second, we also have a second data file
consisting of 18,000 individuals. We have, for each individual, a record which
includes his or her own situation {work hours, income, relationship to head of
family) and all the information about the family in which the individual lived
for each year.

The information for a family collected in 1967 may appear in several
records of the final family sample, since it is relevant for all families which
sprang from that original family. It will appear in the records of each individ-
ual as of 1972. This is perfectly correct, if one thinks of a sample of families
in 1972 and a sample of individuals as of 1968 who have been followed for five
years.

The weights keep the results representative of the non-institutional popu-

lation of the continental United States, but do not indicate the number of inter-
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views, and it is the latter which determines the sampling stability of a finding
about any subgroup. For example, families in the lowest quintile of family money
income/needs in any one of the five years make up some 35% of all families, but
they account for more than half the total interviews in 1972,

The data have not been adjusted for inflation except in one or two in-
stances and are in "current dollars", even though the Consumer Price Index rose
about 5% per year and the food component of the Index rose slightly more than
that. The USDA's estimates of weekly food costs at different adequacy levels
for persons of each sex and age group are repriced regularly in the Family Econ-
omic Review, and they show similar but not identical increases. The disagreemernt
about which index should be used to adjust official Federal poverty levels is
sure to be exacerbated by recent dramatic price increases in food. We have used
a constant measure Of food needs and of annual family income needs, unadjusted
for inflation. It can be thought of as an adjustment for differences in, or
changes in, family composition, and will go up slightly over time for unchanged
families with children growing older and increasing food needs.

This leaves the reader free to make whatever tramnslation for inflation
and/or for increases in average real incomes he chooses. One might argue that in
order to leave the family no worse off, current doilar income relative to a needs
standard, which changes only for changes in family composition, should rise at a
rate somewhere between the rise in the cost of living and the rise in average

money incomes.

Special Variables

An essential ingredient of behavioral research is the translation of what
can be measured in an interview, or about the environment of each family, into
variables with theoretical meaning. Procedures vary from mechanical combina-
tions, as in factor analysis or least-space analysis, to purely deductive-theo-
retical combinations. In any case there is always some danger of wrong construc-—
tion or misinterpretation. Qur strategy has been to use theory wherever possible
and in addition to rely in some areas on a two-stage approach. Sets of attitudes
or of behavioral reports are combined into simple additive indexes with neutral-
ization of {tems irrelevant for a particular family. Then we see whether that
index has any efifect on the critrerion variables such as the trend in the family's
economic status. If it has no effect, tihen presumably none of its components do
either and we can dismiss them all. If there is a8 linear effect, we can check
the components, but there is reason to believe that they will all matcter. If

there are non-linear effects we can check the components for complementarity,
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substitutability, or the presence of components that do not matter. For example,
if there is no effect until an index reaches 1its highest levels, one might con-—
clude that the components were complementary, that all of them must be favorable
before anything happens.

Octher special variables are more structured by theory or definition: these
are described in the Glossary in alphabetical order. There is a substantial Mter-
ature behind some of them, particularly the measures of achievement motivation
and of "intelligence," as well as separate documentation on our development of
those two measures. The food and income needa of the family were derived from
USDA and HEW procedures. Environmental information about the county was derived
from public records and from annual mail questionnaires to the state directors
of unemployment compensation.

One way of avoiding arguments about the adequacy of minimum poverty stand-
ards is to use the ratio of family income to a needs standard, allowing the
reader to use any cut-off point he likes. Such a ratio is easy to adjust for
inflation or the cost of living. Much of the analysis focuses on the ratio of
family money income to the oEficial needs standard. But we move in two direc-—
tions —— analyzing changes in the components of that ratio (changes in family
composition, in work hours of head and wife, in wage rates) and comparing more
elaborate and sophisticated composite measures of well-being which include non-
money components of income, deduct some costs of earning income, and even include

the amount of time left tec enjoy thar income.

Statistical Procedures

With a rich body of data, many competing theories, and uncertainty as to
how the measured variables relate to the theoretical constructs, we are not
testing one well-specified theoretical model., Rather, we are atrempting to
determine which of a large collection of possible factors actually influence
change in family economic status, and in what combinations. The statisctical pro-
cedure starts with systematic search and selection, using multivariate procedures
which impose few restrictive assumptions (see Appendix C for descriptions of
thogse procedures).

Modern computers are so powerful, and our data so rich, however, that we
are in danger of 'eapitalizing on chance," of finding some intriguing result
which fits some neat theory and of inferring that the expected relationship exists
in the real world, To avoid such a trap, at the suggestion of the National Ad-
visory Committee of the Economic Behavior Program, Survey Research Center, we

divided the sample into four indepeandent part-samples, and did most of our



searching on part of the sample. We used the independent fresh data to test
whether the findings would hold up. Sometimes we did this by fitting the final
model, usually by multiple regression, to the full sample, examining whether the
effects held and doubling any dif ferences. We also tested the stability of our
results by trying alternative measures and Lransformations of the data.

In both searching and assessing-testing we used multivariate methods in
order to avoid assigning to one variable what is really the effect of something
correlated with it, Since many of our variables have no clear scale, we used
methods that can deal with categorical variables. T¥For explanatory variables it
wag simply a matter of converting catepories into sets of dichotomous or "dummy'
variables with values of 0 or 1. For categorical dependent variables we resorted
to a new searching program (THAID), but at present we have no way of testing a
final model in this situatiom.

Our purpose is to build a credible picture of the world by trying a va-
riety of approaches to see which factors persist after we have explored many
varlations in measuring variables, applied several statistical procedures, and
examined all of the subpopulations,

We want to see whether anything subject to change through public policy
or personal effort matters in the changing economic fortunes of families. Un-—
changeable background factors must be included in the analysis, and the effects
of some of these, like race and sex, are subject to change. What is new about
this study is the combination of such standard background variables with measures
of the attitudes and behavior patterns which might be expected to afifect people's
economic progress.

In the case of such attitudinal or behavioral concepts as confidence, risk
avoidance, or planning ahead, we apply an analysis strategy which says thatr if a
simple additive cembination of elements that are not negatively correlated has
no effect on the family's economic progress, then it is unlikely that any of the
components do either. Hence, we can test a sert of additive indexes, and only
when the combination does something do we need to ask whether it is only some of
the components or all of them that matter, and whether they operate additively or
cumulatively. For convenience we shall refer to these combinations by pictur-
esgue descriptive terms, such as sense of personal efficacy, connectedness to
sources of information and help, and the like, hoping that the reader will keep
in mind that this is a shorthand way of referring to a combinatioun of elements na

better than the questions that created them.*

1See Glossary for details of each index, the documentation for still wmeore detail,
and for an evaluation see Katherine Dickinson, "Investigation of the Attitudinal
and Behavioral Indexes," working paper, July 1972,



One note of warning. Interviewing was done in the spring of 1968 and each
following spring, but the reports on flows in income, consumption, and work hours
refer to the previocus calendar year, 1967 and subsequently. This would cause no
problem in referring to years except that the status reports on family composi-
tion, whether currently employed or in the labor force, and even short run rates
of flow such as food consumption and food needs are measured as of the time of
the interview. We shall mostly be referring to the year of the income flow,
1967-71, but when we discuss change in family composition, for instance, we dis-
cuss changes from 1968 to 1972. While we are analyzing five waves of interviews
and have five years of income and work measurements, we have only a four-year
gpan. Hence, if prices went up 5% per year, the prices in 1971 were only 20%,
not 25%, higher than in 1967,

One of the great problems of quantitative social research is that it is
never so exciting or simple or clean as the hypotheses it sets out to test. Fre-
quently there are several conflicting hypotheses, each one fascinating and having
clear policy implications, but the real world has a way of agreeing with none of
them. The truth often falls between the competing hypotheses and cannot be
summarized with any passion, certainly not without unconscionable sacrifice of
precision. First searches of the data produce new hypotheses, almost all of
which must be rejected or qualified when a systematic analysis is done.

The capacity of the human mind to find regularities, focus on the unusual,
and combine things is such that there is great danger of pouncing on findings
that "fit." The reader should be warned that in spite of everything, negative
conclusions are more trustworthy than positive ones. If we are unable to find
any evidence that a certain variable matters, even for some subgroups of the
population, then in the absence of serious measurement problems it is likely
that it does not matter. But if we find an intriguing relationship for which we
can elaborate a neat theory, the possibility remains that it is a chance finding.
Even with all our attempts to search half samples and check with the fresh data,
the final runs often produce new and interesting speculations which can only be

regarded as new hypotheses.

Presentation of Findings

The first volume focuses systematically on the main gquestion: What hag
determined the paths of individual family well-being over this period in time?
After an overview which stresses the crucial importance of changes in family com-
position and our inability to explain the remaining changes in overall family

well-being, we turn to the components: changes in wage rates earned and hours



worked. Throughout, we search not for the obvious and well-known influence of
unchangeable background factors, but for the important marginal effects of
environmental. behavioral, or attitudinal variables which may be subject to

change bv persuasion or public poliey.
We also examine in the first volume transfer incomes, the instability of

income (as distinguished from its level or trend), and educational attainment of
the new generation, A final chapter summarizes the findings.

The second volume contains a series of related but somewhat special studies
of housing, mobility, food consumption, family planning, nonmoney rewards from
work and their correlation with money rewards, the incidence of selected taxes
and subsidies, and the investment of time in children. ALl these are thought to
have policy implications, but we have attempted to limit our ceonclusions to what
we have found, not extrapolating or combining them with other information and/or

values in an actempt to make public policy.
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Chapter |

CHANGE IN GLOBAL MEASURES

INTRODUCTION

Our sample of 5060 families covers a wide range of possible economic his-
tories —- from stable, middle-aged families with few changes in size, labor force
participation, or composition to families where individuals have retired, divor-
ced, or split off from a parental home during the years 1968 to 1972, We will
analyze many of the details of what happened during this period, but it is useful
to start with an overall picture and to provide some feeling for the relative im—
portance of the components of economic well-being.

The definition and measurement of well-being are important problems that
must be faced at the outset. OQur data allow us to go far beyond the simple in-
come measures that have traditionally been available. Adjustments can be made
for family size and composition, labor, capital and transfer income of all family
members, costs of earning income such as commuting and child care expenses,
imputed rent from owning a home, money earned through home production activity,
and even for leisure time. In the first section of this chapter, various meas-
ures of economic status are developed and their intercorrelations are presented.

The availability of these measures of economic status over a five-year
period enables us to analyze some of the dynamics of family well-being. On a
very simple level we are able to contrast a family's situation in the first and
last years to see the extent to which families change their relative ranking in
the distribution of well-being. The well-being measure used for this is total
family money income relative to a family's needs. Results of this analysis are
presented in Section II,

Observations of family well-being over time also permit a more satisfactory
definition of a low income or poverty population. If all families with a low
income in a single year could be observed over several years, it would be found
that some are only transitory members of a poverty population while the remainder

are its permanent members. We again use total family income relative to needs as a
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well-being yardstick and define two important subpopulations. The first we call
the '"target population." It consists of all families who were in the bottom
quintile when ranked by family money income/needs for any one of the five years
of the study. This group of families is the focus of much subsequent analysis.
In order to avoid cne-sided conclusions, analysis is not restricted to this group
but 1s expanded to include those who are not poor. A description of this target
population is given in the third section of this chapter. The second subpopula-
tion of interest is made up of families falling in the lowest income/needs quin-
tile for every one of the five years. These we call the "persistently poor."
They will be described in Section IV.

Changes in the economic status of families are complicated by, and are also
the result of, changes in the compositions of the families themselves. Before
analysls of the changing economice status of changing families can proceed, an
attempt must be made to relate the two phenomena. This tople, which is analyzed
in a necessarlly cursory way in the fifth section of this chapter, is the sub-
ject of the entire chapter which follows this one.

The richness of the data allows us to search for the determinants of
changes in some global measutres of family well-being. The five years of informa-
tion can be thought of as a set of natural experiments, providing a sample of
families in different situations, and with different behavior patterns and atti-
tudes. We are able to see if there are things people believe or do that get them
into or out of poverty or that affect, in a more general way, changes that occur
in their economic status. We also attempt to assess the extent to which external
environmental conditions which may be subject to change by public policy affect
the economic fate of families., These issues are so ilmportant that several alter-
native measures of economic well-being are investigated with several different
definitions of change in these measures over time. The analysis of them is pre-
sented in the sixth and seventh sections of this chapter, WVariations in concept
and definition of change did not alter the basic conclusions of this analysis:
people's economic experiences are largely either the result of their backgrounds
or of unmeasured and perhaps random events. But we also discover that major

changes in family composition and labor force participation so dominate the over

all picture that these large changes may well mask the smaller marginal results
of other factors. For this reason, later chapters look mere closely at the com-
ponents of the changes in well-being and at subpopulations where individuals
have some freedom of choice. To place this subsequent analysis into perspective,
the final section of this chapter considers how the changes in some global mea-

sures of well-being relate to changes in their components.
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ANALYSIS

I. Intercorrelations Among Measures of Economic Status

A family's well-being is dependent upon many complex factors. In measuring
the average level, the time trend, and the instability of family economic status,
it is clearly not enough to look only at such common measures &8 family money in-
come or the earnings of the family head. Vast differences in family well-being
can be created by income from capital, other earners, nonmeney income such as the
free rent of an owned home, and by differences in the number of people to be sup-
ported. Some attention should alsc be paid to the amount of leisure time left to
enjoy the income after it is earned. To account for these elements of family
well-being we have developed a series of measures, each more sophisticated than
the previous one. Our analysis of trends and levels of economic status will
focus on one or two measures, but it is useful at the start to see how they are
related to one another and to learn which components are dominant.

Correlations among the various measures of economic status are relatively
high, but not so high that we can be indifferent about which one we use. There
is a substantial difference in economic well-being when we account for different
family compositions by dividing by a standard of needs. Allowing for the leisure
time a family has alsoc makes a difference, but the weight (exponent) we give
leisure in the measure is so arbitrary that we cannot insist on its importance.
The details are givenm in Table 1.1 for a gingle year, 1971, only. The table
arranges eleven measures of economic status in order of complexity and compre-
hensiveness, starting with the head's hourly earnings and progressing to some
rather complex "utility" measures that include leisure. Food consumption rela-—
tive to an estimate of the food needs is also included in order to show its
correlation with measures of economic status. This relies on the tradition that,
particularly at the lower income levels, the adequacy of food consumption is an
indicator of the family's income adequacy.

The first measure of status is the head's hourly earnings and the second
is the head's annual earnings, a figure equal to his wage rate multiplied by his
annual hours of work.l To these earnings we add the wife's earnings and capital
income such as rent, interest, dividends, royalties, and business and farm income
not previously allocated to labor, This yields cur third measure of economic

status, taxable income of head and wife. Finally, by including transfer income

lWe actually obtain these measures by asking the family head about his annual
hours and annual earnings and dividing the two to obtain hourly earnings.



Correlations among Various Indicators of Well-Being

TABLE 1.1

(1971 Income)

Well-Offness:
(Net
Real
Income-
Head Well-Offness: Housing
and Total (Monev Net Using Deducting Costs/ Food
Head's Wife Family Money Income/ Net Real Het Commuting Feod , Costs/
Annual Texable Monev Income/ Needg) Real Income/ Real Time and Meeds)* | Food
Earnings Income Income Needsg (Leisure) = Income Needs Income _Costs (Lefsure) * Needs
Head's Hourly
Earnings .82 V77 .73 .63 .58 .70 .60 .51 .49 4 .23
Head's Annual
Earnings .92 .85 .71 .60 .82 .67 .52 .49 Lh4 .25
Head and Wife
Taxable Income .94 .83 At .90 .79 .62 .59 .54 .27
Total Family Money
Income .86 .76 .98 .83 .70 .67 .61 .26
Money Income/Needs .91 .82 .98 .85 .83 .82 1A
"Well-Offness’ Use of
Money Income .74 .92 .08 .96 .93 L42
Net Real Income .82 .70 .68 .60 .25
Net Real Income/Needs .90 .87 .85 46
"Well-Offness'" Use of
Net Real Income .99 .94 .43
"Well-Offness" Using
Net Resl Income and
Deducting Commuting
Time and Costse .92 .40
(Net Real Income—ngsing
Costs/Food Needs) (Leisure)% .47
Average Value $3.57 $7089 $9060 $10,89%4 3.36 102.6 $10,550 3.24 102.4 99.4 173.3 2.10
Standard
Deviation $3.54 §7012 $8540 $ 8,397 2.53 36.5 § 7,162 2,10 32.5 31.8 63.6 1.00

*Well-Offness = (Income/Needs)}’(Leisure/l’erson)li

MTR 1073

%1
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for the family and taxable income of other earners, we obtain total family in-
come, tﬁe most commonly used measure of a family's resources.

These concepkts are somewhat unsatisfactory indicators of economic well-
being since they make no adjustment for the number of people who must share this
income. Families are ranked better when we divide money income by a standard of
néeds which is based on family composition.1 The structyre of our measure of
needs follows the same logic as those that are the basis for the U.S8. official
poverty standards. It starts with a measure of what an adequate diet would cost
for the family, allows for economies of scale in consumption, expands that to
take care of all the other needs, and introduces another adjustment for the
economies of scale in housing and otherwise caring for larger families.

The focus of these measures of economic well-being is on ranking people
rather than selecting arbitrary cutoff points. Accordingly, a major subpopula-
tion which we shall often study separately is the group of families which, ac-
cording to meney income/needs, are ranked in the lowest fifth of all families
during at least one of the five years of the survey. A detailed description of
this group is presented later in this chapter. We refer to them as the target
population since many government programs are “aimed" at them. Such families
account for about half of our patticular sample, but are only slightly more than
a third of the nation's fam111e5.2

Our next measure takes into account the leisure that the family has to en-
joy its income., Leisure time and income/needs are in different units so we can-
not add them, but we can multiply them together. If we assume that the combined
measure should have the characteristic that 2 10% inerease in both income/needs
and in leisure makes the family 10X better off, then the two exponents should add
to L.0. We have made them each equal to %, arbittarily.3

lSee the Glossary for a detailed description of this measure,

2 . .
We weight our data, of course, to preserve the representative nature of the
findings, but the added numbers of families with low incomes increase the reli-
ability of conclusions about them.

3There are alsc some problems with defining leisure. We have deducted 8 hours a
day for sleep, and no more, in order to avoid negative leisure for a few hard
working souls. We have deducted from the remaining 5840 hours a year what we
call '""monleisure hours' whieh include home production time, woTrk hours, commut-
ing time, housework hours, unemployment (8 hours per day unemployed), and ill—
ness (16 hours a day for the first 8 weeks and 12 hours a day after that), This
assumes that the remaining time is enjoyable leisure, which may be an exaggera-
tion, particularly for retired pecple. Finally, some decision about whose lei-
sure to count had to be made; we decided to count leisure time only for the head
and wife, averaging the two so the number would be comparable with single-headed
families.
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The first six measures consider the total gross Income the family receives
but we can improve our measure of the family's control over resources by includ-
ing estimates of income in kind a family receives and by subtracting the costs of
earning.income.l We then divide this 'met real income" by needs and account for
leisure time,

Two final adjustments are made using the leisure-adjusted measures. The
firast deducts commutling cost from income and commuting time from leisure, The
second attempts to remove the distortions from subsidized housing costs and the
disproportionate housing costs of older people still living in a family home now
too large for their needs. The housing costs are deducted from net real income
and the result is related to the food needs measure.

In Table 1.1 we can see that the correlatjons among varicus measures of
well-being drop as soon as we introduce the adjustment for family composition
(divided by needs), and they drop further when we account for differences in
leisure. They also drop when we improve the measure of income by going tec net
real income, and again when we deduct commuting time and costs.

Each of these measures correlates well with the family's food consumption
relative to an estimate of food needs. One must remember that at the lower
levels food consumption differences may mean the difference between an adequate
diet and an inadequate one, while at the top levels they may mean only differ-
ences in luxury, Those who can afford to eat out in restaurants add to their
expenditures but not necessarily to their nutrition. The adjustment for family
composition (going to income/needs) increases the correlation of economic status
with food consumption, while the correction for leisure (going to well-offness)
reduces it slightly. Interestingly, the status measure which takes account of
housing costs has the highest correlation with food consumption. One might think
this was the spurious result of having the same denominator on both sides, but
the measurement error in food needs is small and the theoretical logic is strong.
People in subsidized housing can afford to spend more of their remaining income
on food, and those paying a large fraction of theilr income for housing might well
be constrained to eat less,

It might seem that the correlaticns in Table 1.1 are high, but the extent
to which one concept accounts for the variation in the other is given by the

dquasie of these correlations, and the introduction of family composition (needs)

lSpeciEically, we add imputations for the value of home production, the net rent
implicitly earned on equaty in a house, and the value of free goods ana ser—
vices and subtract the cost of child care for working mothers, union dues, and
egtimactes of federal income tax.
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produces relatively low correlations. Any analyst who wants to array families
according to their ability to pay taxes or their need for help or who wants to
measure inequality may well consider making at least some of these adjustments.

We focus much attention on family money income/needs, partly because the
additional possible improvements in the income measure are relatively small, and
partly because the adjustments for leisure are so speculative, Even then we
have a complex problem of analysis since family money income/needs is itself made
up of components which may be of different levels of importance and which may be
affected by different things.

Of the 5060 families in the sample, 25% have acquired a different head
during the course of the study and among those with the same head, some 13% (10%
of all families) were not in the labor force in 1967 or in 1972, 1% entered the
labor force between 1967 and 1972, and 13% were in the labor force in 1967 and
not in 1972, most of the last group having retired during the period. Hence,
analysis must either take account of these changes or be restricted to families
with the same head and a head who was in the labor force all along. When we do
restrict the sample we analyze, the reader must keep in mind that many dramatic
changes in well-being are occurring to those who have been excluded from that

analysis,

II. Patterns of Transition

Changes in economlc status lower the inter-temporal correlations, that is,
how well the first year predicts the fifth. For families with the same head for
all five years, the correlation between almost any income or well-heing measure
in the first year with that same measure in the fifth year is relatively high,
for instance around .64 for income/needs. TFor families with different heads, the
correlation drops to .29 for income/needs. The pattern of transitions can be
shown if we cross-tabulate a measure for 1967 against the same measure for 1971.
In most of our analysis we do not adjust for inflation, partly because there are
toc many possible ways to do it and the estimates of changes in prices and in
real income are still subject to revision, and partly because it is arguable
whether one should adjust only for changes in prices or algo for changes in real
standards of living. For transitions in income/needs, however, it appeared es-
sential to make such an adjustment.l Tables 1.2 and 1.3 show the "before" (1967)

and "after'" (1971) distributions of family income/needs and the combinations or

1A series of unadjusted tables of transitions in various income measures appears
in the Appendix to this chapter as Tables Al.l through Al.7.
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TABLE 1.2
Income/Needs in 1971 According to Income/Needs in 1967a

(for all families)

Family Income/Needs in 1967

Family Income/Needs Less
in 1971 (adjusted than . 60- 1.00- 1.50- 3.00- 4.50-
for inflation) .60 .99 1.49 2.99 4,49 All
Less than .60 38 13 6 2 1 0 5
.60-.99 26 33 13 5 3 2 10
1.00-1.49 17 26 34 12 4 2 14
1.50-2.99 15 23 38 54 29 15 37
3.00-4.49 3 5 7 22 40 26 21
4.50- 1 1 2 5 23 55 13
100%  101% 100% 100% 100% 100% 100%
Number of Cases 670 896 898 1600 657 337 5060
Percent of Sample 6 10 14 39 2Q 11 100

Cramer's V = .37

%The data have been adjusted for inflation.

MTR 1058



TABLE 1.3

Income/Needs in 1971 According to Income/Needs in 19672
(for families with the same head all five years)

Family Income/Needs in 1967

19

Family Income/Needs Less
in 1971 (adjusted than .60- 1.00- 1.50-  3.00- 4.350-
for inflation) .60 .99 1.49 2.99 4.49 All
Less than .60 44 9 4 1 1] 0 4
.60—-.99 29 39 15 4 1 0 9
1.00-1.49 15 28 38 10 3 1 13
1.50-2.99 g 18 37 57 24 9 36
3.00-4.49 3 5 5 23 45 26 23
4.50- 0 1 1 5 27 64 15
100% 100% 100% 100% 100% 100% 100%
Number of Cases 419 594 645 1147 498 265 3568
Percent of Sample 5 10 14 39 20 12 100

Cramer's V = .44

#The data have been adjusted for inflatiom.

MTR 1058
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transitions for all families and for chose with the same head.l The tahles show
that there is a good deal of change in status, even among families with the same
head, and also a good deal of improvement, even in real terms. There are more
people with increasing income/needs ratios than with decreasing omes. [ore im-
portant, there are substantial numbers with changed status, even if, as in Table
1.3, we consider only families with the same head for all five years, where about
half are in a different group after four years.

Two working papers by former members of the Office of Planning, Research
and Evaluation Staff of the Office of Economic Oppertunity have looked at tran-
sitions of families over the first four waves of the study. Jonathan P. Lane
(1972) compared families below the poverty level in one year with those with a
four-year average below the poverty level.2 He also compared the data with the
Census (CPS data) and loocked at transitions out of poverty, Lester Klein (1972)
used a threshold of some width that a group had to cross in order to be called
upwardly mobile, thus avoiding the inclusion of people right at the borderline

3
whose improvement was very small.

ITI. Who Is In the Target Population?

The availability of five years of information on a large number of families
enables us to get a better look at transitory and permanent members of the pov-

ercty population. It is customary to define poverty by some absolute income or

"t

income/needs level. Those below that level are ‘'poor," those above it are "non-

poor." But in any one year, many families below the line will be there only
temporarily. Only over several years can those persistently poor be sorted from
those temporarily poor.

The single year poverty line used here is the level of total family income/
needs which separates the lowest [i1fth of the populatioa from the rest, so in any

given year exactly 20% of the familjes will fall into this bottom fifth. As the

lThe 1971 needs standard is adjusted to allow for the 24% increase in food costs

during the period between 1967 and 1971. Table 1.2 is for all families and
Table 1.3 is for all the families with the same head all five years, eliminating
the splitoffs and the widowed or divorced women. It would be possible to

adjust using the 21% increase in the Consumer Price Index for all items, but
particularly for low income families national indexes place too little impor-
tance on faod and it 1s food costs that determine the povercty standards.
2J. P, Lane, Who's Poor, One Year vs. Four Year Perspectives in Counting Low
Income Families, May 1972.

3Lester Klein, A Partitioning Algorithm for Studying Income Dynamics, 1972.
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time period is expanded from one year to five, considerably more than 20% of the

families wlll. have been in the bottom income/needs quintile. In our sample, 35%
of the families were in the bottom quintile in at least one of the five years.
This definition of a poverty population adjusts both for inflation and for in-
creasing real standards of living in the nation and at least crudely takes care
of differences in family resources, composition, and needs. In much of the anal-
ysis which follows in this and other chapters, we take a separate look at these
families.

We need to answer two questions. The first is "Who among the entire popu-
lation are in the target population?" One way of thinking about the fact that
35% of the sample is in the target population is to consider that a family's
chances of falling into it are about one in three. Many things can be expected
to influence this chance. Families with older, retired heads will have a grcater
than 35% chance; those with highly educated heads will have a much smaller
chance. We systematically consider how various demographic, background, and
related policy relevant variables affect the chance of a sample member falling
into the target population. Fewer than one quarter of the families (24%) in the
target population (9% of all Families), were in the bottom f£ifth of the income/
needs distribution every one of the five years., We shall call those that were
the persistently poor, because they were persistently at the lower end of the
distribution. The second question concerns these families: "Who among the tar-
get population are persistently poor?" Given thac a family is in the target
population, its chances of being persistently poor are about one in four. The
way in which this chance relates to demographic, background, and related policy
relevant variables is the subject of the next section.

Many Ffactors could be expected to relate to a family's chance of falling
into the lower fifth of the income/needs distribution in any one of five years,
01d age, low education, and rural residence are a few examples. This section
will relate a family's chance of being in the target population to a standard set
of demographic and environmental variables: age, education, test score, motiva-
tion, race, city size, distance to a large city, the sex-marital-child status of
the head of the household, and the unemployment rate in the county of residence
in 1971. The simple association {eta-squared) between each of these variables
and the chance that a famlly is in the target population is given in Table 1.4.1

The simple relationship between age and the chance of being in the target

population is shown in Figure 1.1. As would be expected, both the very young and

See the Glossary for an explanation of the variables and of eta-squared.
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TABLE 1.4

Association (eta-squared) between Several Demographic,
Background and Policy Variables and a Family's Chances
of Being in the Tafget Population

Variable Eta2
Age .081
Education .118
Test score .089
Race .067
City size .024
Distance to a large city .025
Sex-marital-child status .086
Motivation .043
Unemployment Tate .006
Change in family composition .040

very old have a much higher than average chance of falling into the target popu-—
lation than those between the ages of 25 and 64. 1In the multivariate analysis
which follows, only heads in the 25-64 year age group will be included.

Another variable which is related to target population membership is change
in family composition. But we will exclude it from multivariate analysis due to
its circularity.l Different probabilities of being in the target population by
types of family composition change are presented in Table 1.5. Families which
undergo the least change have the smallest probability of being in the target

population, The probahility seems to rise with the complexity of the particular

TABLE 1.5

Chance of Being in Target Population
by Change in Family Composition

Pamily Composition Change % in Target Population Number of Observations
No change in family members 28,7 1767
Same head and wife only 29,4 1572
Same head, changed wife 37.9 229
Wife became head 50.0 247
Famale head got married 40.2 168

Family member other than
head or wife became head 53.4 743

Female family member other
than head or wife married 51.0 283

By circularity we mean that economic status can lead to changes in family compo-—
8ition as well ag be altered by these changes.
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change. Widowed, separated, and divorced women
better than 50-50 chance of being in the target
family changes are associated with being in the

distribution at least cne of the five years, it

and splitoff children have a
population. While these complex
bottom fifth of the income/needs

will be seen in the next section

that their associated probabilities of being there aff five years (i.e., being

persistently poor) were much below average.

To see the gross and net effects of the various predictors on the chance of

being in the target population, a dummy variable regression was run which in-

cluded all variables as predictors.l Table 1.6

presents the relative importance

of each of the independent variables (as indicated by their 82) in their predic-

tion of the probability of being in the target population.

three dominate: education of head, sex—-marital-

TABLE 1.6

0f all the variables,

child status, and race.

Relative Importance (82} of Predictors of the Probability of
Being in the Target Population
(for all families with heads age 25-64)

Predictor Ei
Age .004
Education .05
Test Score .008
Race .029
City size . 009
Distance to a large city .012
Sex-marital-child status .061
1971 Unemployment rate in county .002
Motivation . .004

R” (adjusted) = .261

The way 1n which the probability of being

in the target population relates

to the years of education of the head of the household is presented in Figure

1.2. 1t shows that there is a monotonic and nearly linear relationship between

increased education and the reduced chance of being in the lowest quintile of

income/needs for any of the five years. Those with less than a sixth grade edu-

cation have a2 slightly greater than 50% chance;

have a less than 25% chance.

those with more than high school

lThis regression was actually the second analysis stage; the first used the more
flexible AID program to check for interactions among predictors. The sex-
marital-child status interacted variable was specified a m.ionl and the AID
showed no substantial interactions. See Appendix C on statistical procedures.
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The sex, marital, and child status of the head of the household were com-
bined into a single variable. The unadjusted and adjusted chances of being in

the target population by categories of this variable are presented in Table 1.7.

TABLE 1.7

Unadjusted and Adjusted Chance of Being ian the Target Population,
by Sex, Marital and Child Status of Head of Household,
All Families with Head Age 25-65

Unadjusted % Adjusted X X of Cases

Male Head
married, no children 15 16 22,6
narried, ctildren at home 21 23 48.7
unmarried 40 38 8.7
Female Head
no children at home 37 36 11.4
children at home 63 54 8.5

Female headed households have a congiderably higher chance of being in the
target population than those with male heads. The adjusted chance of being in
the target population for all families with male heads is 22.4%; for families
with female heads the chance is about twice as much -- 43,6%.

The presence of children increases the family's chance of being in the tar-
get population. This is to be expected, in part because the definition of target
population was made from a measure of income relative to family needs. These
needs will increase with additional children and they will rarely be offset by
increases in family income, The effect of children differs between the house-
holds headed by males and those headed by females. Much of this difference is
undoubtedly due to the fact that children are more likely to affect the labor
force participation of f{emales than males. Families headed by a male in which
there are children living at home have a 23% chance of being in the target pop-
ulation; those without children have a 16% chance. For female-headed families,
children make a much greater difference, Over half (54%) of the families in
which children are present and a female is head are in the target population,
while only 36% of female headed families withouf children are in this category.

Race is also of considerable importance in determining a family's chance of
being in the target population. With no other variables controlled for, a4 black
family is about three times as likely to be in the target population as a white
family (60.2% for blacks, 21.6% for whites). A Spanish American family has two
and a half rimes the chance that whites do of being in the target population

(53.9%2). It can be expected that part of the difference in these chances is due
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to differences in factors that increase employability and earnings: education,
age, sex, rural residence, test score, motivation, and so on. Yet when we control
for these and all other variables, the black family's chance of being in the tar-
get population ig still twice as great as the corresponding white family's chance
(46.3% for blacks vs. 23.7% for whites). Spanish American families fare only a
little better than the blacks: 42.6% of them are in the target population. All
of the remaining variables included in the analysis had quite weak relationships
with the family's chance of being in the bottom fifth of the income/needs distri-
bution in any one of the five years. The full detajil of the regression is given
in Appendix Table Al.8. It is important to note that neither individual achieve-
ment motivatiou, as we measured it, nor unemployment in the county seemed to

matter, even with the background variables taken into account.

IV. Who Among the Target Population are Persistently Poor?

As stated earlier, we define the persistently poor to be those families in
the bottom fifth every one of the five years. These families comprise about 24%
of the families in the target population and some 9% of the Zofaf populatioen.

The chance of being persistently poor will he related to the same set of
variables used in investigating a family's chance of being in the target popula-
tion: age, education, test score, race, motivation, city size, distance to a
large city, the sex-marital-child status of the head of the household, and the
unemployment rate in the county of residence in 1871. The simple measure of
association (etaz) between each of these variables and the probability of being
persistently poor is given in Table 1.8, HNone of the numbers in this rable are
very surprising; it is presented to help gain a perspective on the multivariate
analysis which follows. Again, family composition is not included in the multi-
variate analysis because of the circularity it would introduce. Table 1.9 shows
how the chance of being persistently poor is related tc the various family com-~
position changes.

Target population families with no change in either head or wife over the
five years have the highest chance of being persistently poor. Those families
with a splitoff —- of son or daughter as head or of daughter as wife —- have the
lowest probability. This situation contrasts sharply with findings noted earlier
which show that the probability of being in the target population is greatest for
those families which have changed most (see Table 1.5).

Before turning to mwltivariate analysis, two restrictions on the sample
need to be made. Figure 1.3 shows the relationship between the head of the

household's age and that family's chance of being persistently poor. As would be
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TABLE 1.8

Simple Associarion Between Several Demographic, Background, 1
and Policy Variables and & Family's Chances of Being Persistently Poor

Variable

Age

Education

Test Score

Race

City Size

Distance to & large city

Sex-marital-child status

1971 Unemployment rate in county

Motivation

Change in Family Composition
MTR1082

.080
.099
.079
.038
.020
.019
.023
.013
.018

.044

1 i . . .
See Glossary for definitions of variables like test score and motiva-

tion.
TABLE 1.9
Probability of Being Persistently Poor
by Change in Family Composition
Percent of Target Population Number of

Family Composition Change Persistently Poor QObservations
No change in family members 33% 742
Same head and wife only 27 794
Same head, changed wife 12 111
Wife became head of household 20 139
Female head got married 11 98
Family member other than head

or wife became head 14 493
Female family member cther than

head or wife married 7 179
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expected, those ovlder than 65 years have a considerably higher probability of
being persistently poor than do younger persons heading households. Most of the
persistently poor over 65 years are retired and would be unable or unwilling to
rejoin the labor force under any circumstances. To make the target population
reasonably homogeneous with respect to potential labor force participation, those
older than 65 or younger than 25 years are excluded from the subsequent analysis.
Because we find that many of the important variables depend critically on the
race of the family we also present separate results for the entire population and
for blacks only.

The importance of the various predictors on the chance of being persist-
ently poor is presented in Table 1.10 for both the entire population and for
blacks only. For both groups the sex of the head of the household and whether
there are children at home matter most in determining that family's chance of
being persistently poor. Table 1.1l shows how the chance of being persistently
poor varies among families with male and female heads, with and without children.

As with the chance of being in the target population, 2 family's chance of
being persistently poor is about twice as great if a female rather than a male
heads the family (28% vs. 12%). Also consistent with the earlier findings for
the entire target population is the fact that children in a household consider-
ably increase the chance of being persistently poor. For the chance of being in
the target population, however, children in the household made the most differ-
ence in families where the head was female. Table 1.11 shows that children about
double the chance of being persistently poor regardless of whether the head is
male or female,

The effect of education on the chance of being persistently poor is as
strong as it was with a family's chance of being in the target population. Fig-
ure 1.4 shows for both the entire target populatien and for blacks only how the
chance of being persistently poor depends upon education. These 'chances' are
adjusted for differences in age, test score, motivation, city size, sex of head,
and all of the other independent variables included in the analysis. For the
entire population, having at least six grades of education is sufficient to drop
a family's chance of being persistently poor from approximately 40% to 20%.
Additional educational increments make smaller reductions. For blacks, however,
education's effect is not nearly as dramatic. While blacks whe did not complete
grade school share the same high probability of being persistently poor as the
rest of the population, those who have more than six years of education have a
much higher chance of being poor for all five years than has the entire target

populatien. For the entire target population, six grades is sufficient to drop



TABLE 1.10

Relative Importance (Bz) of Predicters of the Probability
of Being Persistently Poor - for the Entire
Target Population and for Black Members Age 25-64 Only

2

B
Predictor Entire Population Blacks Only
Age .011 .029
Education .038 .027
Test score .012 .008
Race .034 -
City size . 006 .039
Distance to a large city .012 .009
Sex-marital-child status 045 A1l
1971 Unemployment rate in county .005 .006
Motivation . 004 .016

2 2
R (adjusted) = .182 R (adjusted) = .226
MTR1082
TABLE 1.11

Unadjusted and Adjusted Chance of Being Persistently Poor,
by Sex, Marital and Child Status of Head of Household,
for Target Population Families with Head Age 25-65

Unadjusted X Adjusted % X of Cases

Male Head
married, mo children 10 8 12.6
married, children at home 18 19 38.7
unmarried 15 16 12.9

Female Head

no children at home 20 18 15.9
children at home 35 36 20.0

MTR1082
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the chance of being persistently peor to about one in five. For blacks, it takes
at least some college education to do this,

Attempts to explain why education pays off much more for whites than for
blacks have pointed to differences in the qualify of education for the two groups.
Wnile quality differences may produce some of this effect, it would be absurd to
argue that they account for most of it. To do so one would have to equiate the
quality of white sixth grade education with that of black high schocl education.
The alternative explanation of black-white differences is that a given amount of
aeducation pays off differently for blacks and whites in the labor market. Aal-
though these data do not directly prove that there is pervasive discrimination
in the labor market against blacks in amount of and remuneration for employment,
that explanation is entirely consistent with the findings.

The test score variable also affects the chances of a family being persist-
ently poor -~ an effect which also depends on the race of the family.l Figure
1.5 shows how the adjusted probability of being persistently poor depends upon
the test score of the head of the household. Recall that the adjustment pro-
cedures hold constant the education, sex, age, and other important variables of
the family's head. For the entire target population, there is a nearly mouctonic
decrease in the probability of being persistently poor with high test scores.

For blacks, the relationship is weaker and erratic; only those in the highest
test score category have less than a three in ten chance of being persistently
poor.

Distance to a large city is an important predictor of whether a family is
persistently poor or not. The adjusted chances of being persistently poor for
the different distances are given in Figure 1.6. It shows that those living
within 30 miles of a large city have a considerably smaller chance of being per-—
sistently poor than those in more rural areas. This effect is the same for
blacks as it is for the entire population.

The effect of the size of the largest city in the area jis considerably
greater for blacks than for the entire target population. The adjusted chance of
being persistently poor for these two groups by city size is given in Figure
1.7. Tor the entire population there is little relationship between the two
variables. For blacks, however, larger cities clearly decreade the chance of
being persistently poor, perhaps by widening job opportunities. Those in areas
where no city is as large as 50.000 run about a 50% chance of being persistently

1The test was a sentence completion test of cognitive ability, designed for this

study but still subject to the usual qualifications about such tests, See the
Glossary.
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poor, those in areas where the largest city is larger than half a million have

less than one chance in three of staying poor.

The overall effect of race on the chance of being persistently poor is
large, even after adjustments Eor the other variables. Table 1.12 shows the un-
adjusted and adjusted chance of being persistently poor by racial category. Its
numbers are quite remarkable. The simple (unadjusted)} proportion of white target
population families who are persisténtly poor is less than one-half of the frac-
tion of black target population families who are persistently poor. Conventiopal
wisdom holds that much of this difference is due to the fact that blacks have
less education, have a higher proportion of families headed by females, or live
more often in rural areas. Yet when we control for these factors with regres-
sion and calculate what the difference in the chance of being persistently poor
is for a black and a white with equal education, test score, motivation, sex,
distance to a large city, county unemployment rate and so on, we still find that
a hlack is more than twice as likely to be persistently poor as his white coun-
terpart. We cannot pinpoint the cause of these racial differences. We can, how-
ever, report the negative finding that racial differences in the chances of being

persistently poor are not due to the other variables included in our analysis.

TABLE 1.12

Unadjusted and Adjusted Probability-of
Being Persistently Poor, by Race
(for target population families)

Number of
Race Unadjusted ¥ Adjusted % Observations
White 14 .16 593
Black .37 .33 1067
Spanish American .27 .23 66
Other .08 .12 18

The other variables affect the chance of being persistently poor in less
systematic and interesting ways. The county unemployment rate, a policy related
variable, has an insignificant effect, as does our measure of achievement motiva-
tion. The full detail of the unadjusted and adjusted proportions of persistently

poor for all explanatory variables are given in Appendix Table Al.8.

V. Effects of Change in Family Composition

Having seen what affects the level of a family's well-being and leads to
the persistence of poverty, it would be natural to turn next to a systematic

study of changes in well-being. But it is already obvious that there are very
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large changes in well-being agsociated with changes in family size (and needs)

and with the presence of other earners or working wives, that would swamp the
effects of wage increases of the head as well as changes in the amount of work he
found available, Hence, we turn directly to an examination of some of these very
large changes to see whether we can deal with them in some systematic way that
will avoid dividing the sample into subgroups for separate analysis., We first
use a set of catepories focused on changes in family composition, igroring
changes in labor force participation. We then present a table of initial levels
and changes between 1967 and 1971 for families with changes in composition during
the period (see Table 1.13).

We are looking at the 1972 sample of families. They are classified accord-
ing to their history over the previous four years. Some will be newly formed
{from children leaving home or from divorces) while others will have lost members
who died or formed new families or have gained children.

The ten groups of family composition change account For very little of the
difference in initial fevef of income for the whole sample, but they do account
for a substantial amount of the variance in the change in income and in income/
needs. Income changes vary from an 81% increase where the head got married to a
50% decrease for single women who left their parental homes (splitoffs). The
changes in income/needs vary from a 60% increase in families where pecple other
than the head or wife left (mostly children moving out) to an 8% decrease for
those same single female gplitoffs.

When we focus on the target population, the same pattern appears, but much
more intensely, so that the ten groups account for more of the variance. For
this low income group there are substantial differences in initial income and
therefore a substantial fraction of that variance is alsc accounted for. This is
partly an artifact, since splitoffs from well-off parental famiiies can be in the
target population, because they are poor affer they leave home and being poor any
one year qualified them for the target population. Similarly, the target popu-
lation can include those who got out of poverty by marrying another earner or
leaving a peoor family.

Some of the changes obviously affect the dencminator of the income/needs
ratio; such changes included getting married, being a single splitoff from a fam-
ily, having fewer family wembers other tinan head and wife (children left home),
or being divorced, widowed, or separated. Some changes are also likely to affect
the family income, such as being a divorced woman or a splitoff. Wherever there
is a different head, the income of the coriginal head is usually lost and a dif-

ferent main inceme gained; but needs may also decrease in this situation so that



TABLE 1.13

Initial Income and Income/MNeeds and Percent Change 1967 to 1971
By Change in Fanily Compositionm

All: Target Population:
1967 1967
% of 1967 X Increase Income/ 7T loncrease % of 1967 Z Incresse Income/ X Increase
Fumilies Income 1971/1967 Needs  1971/1%67 Families Income 1971/1967 Needs  1971/1967
Ro Change in Family Wewbers 42 82319 33 2.81 27 35 3080 36 1.12 29
Same Head - More or Different Family Members 15 BS540 46 2.%5 30 13 4602 45 1.27 29
Same Head and Wife ~ Fewer Family Members 14 10750 31 2,38 60 12 4991 34 1.01 58
Same Head - Remarried 2 7479 81 2,56 49 1 4285 120 1.44 92
Same Hesd Widowed, Divorced, Separatea 3 8650 19 2.54 57 k| 5361 1 1.47 40
Different Head - Wife became Head 6 7994 -15 1.34 0 a 5607 -13 1.62 -17
Different Head — Single Male Splitoff [ 9667 =41 2.34 1 [} B44B =50 1.86 -5
Different Head - Female Became Haad ; [ 9910 =50 2.41 -8 8 8532 -62 1.94 -33
Different Hemd - Mscried Male Spliteff 6 9478 L& 2.38 39 ? 6181 36 1,467 71
Pifferent Head - Mot Original Sample Member 4 9750 3 2.18 a6 6 6774 10 1.42 62
ALL 100 8895 22 2,58 30 99 5001 13 1.33 24
Nuxmber of Cases 5060 2608
Percent of Varlance Accounted For* .02 .13 .01 .05 .21 .20 .09 .09

L]
Square of carrelation ratic (ETAZ): see Gloseary

MTR 1Q43F
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income/needs can go in either direction.

The proportion of 1972 families represented by these various groups given
at the left of Table 1.13, indicates that there are substantial numbers of fami-
lies involved in dramatic changes in composition that affect their economic
gtatus. The tables in the Appendix to this chapter provide more detailed infor-
mation on levels and changes in work hours, food consumption, head and wife's
taxable income, leisure hours, food needs, and family needs. They also provide
information on the level and change of a number of these items tabulated for
individuatls, including the children, rather than families, which is equivalent to
weighting each family according to its size. The same pattern of dramatic dif-
ferences persists, particularly in the changes from 1967 to 1971 for families
with changed composition, and need not be degeribed in detail.

In fact, these differences in families based on changes in their composi-
tion have almost no relationship with the changes in income of the individuals
within the families. Tf we take only individuvals with some income in both 1967
and 1971 who were 18 or older in 1963, the ten groups account for 6% of the vari-
ance in individual incomes among the 5227 individuals, but they account for less

than half of one percent of the variance in the change of individual income.
Changes in Famify Composition and Labor Force Pantilcdpation

Even where a family has the same head and wife over the entire pericd,
there can be dramatic changes in economic status because of changes in the labor
force participation of the head, the wife, or others. Again, these changes are
much larger in magnitude than those which might result from the head working
harder or getting a better job. Thus they deserve study on their own and must be
taken into account if we dre to see whether anything else matters,.

Table 1.14 shows a new set of categories of change in family structure and
in wage earners. They start with some small groups where the head of the family
was never in the labor force, where the head was not in the labor force in 1967
but was in 1972, and where there was a working head in 1967 but not in 1972.

The next nine categories encompass all the combinations of change in aum-
ber of family members and in the presence of other earners. We only count a5 an
increase in other earners the situation where the earnings of wife dand others
went from less than 3500 (in 1967) to more than $2000 (in 1971). Similarly, a
decrease in other earners means that the family had earnings from wife and/or
others of more than 52000 in 1967 and less than $500 in 1971,

The last five categories include most of the cases with a different head —-

the first three of them being largely splitoffs, and the last two largely women
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TABLE 1.14

Change in Income and in Income/Keeds
By Status and Change in Family Composition and Labor Force Participation
(for all 5060 familiea)

1967 X Change 1967 % Change

Family in Family Family in Average

Money Income Income/ Income/ Age of % of
Family and Labor Force Status and Change Income 1967-1971 Needs Needs Head Families
Not in labor force 1967-1972, under 65 4146 11 1.13 29 49 3.0
Not ir labor force 1967-1972, 65 or older 3611 22 1.63 23 76 8.7
Entered labor force during period 5254 73 1.38 99 46 0.6
Left labor force during period 6558 3 2.59 1 64 9.5
No change in other earners, same number in

family 10,004 36 3.17 32 46 26.0
No change in other earners, more family
members 8417 55 2.57 33 35 9.2

No change in other earners, fewer in family 11,700 32 2.61 67 49 11.0
More other earners, same number in family 9845 82 2.43 76 43 3.4
More cther earners, more family members 6504 118 2.23 69 39 1.2
More other earnerg, fewer in family 10, 360 72 2.16 92 47 1.3
Fewer other earners, same number in family 10,603 -4 3.63 -9 48 0.8
Fewer other earners, more famlly members 11,843 -3 3.74 -8 32 1.4
Fewer other earners, fewer in family 12,388 -18 3.33 16 45 1.4
Siagle man, not head in 1968 9671 =40 2.32 2 25 3.6
Married man, not head in 1968 9612 8 2.32 B 27 9.9
$ingle woman, not head in 1968 10,317 =54 2.32 G 24 2.5
Widowed woman, not head in 1968 8825 -28 2.80 11 59 2.5
Divorced or separated woman, not head in 1968 9621 -21 2.46 0 34 4.0
Total Sample 46 100.0

Percent of variance explained by the 18 groups
(eta squared--see glossary) 14 L21% .08 S11% .65
*Variance of absolute change.

MTR 1066
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who became widowed or divorced. An examination of the last column of the table

reveals that only 26% of the families had the same head .in the Labon jorce The
entine time and cxperienced no change in famify adze on in dmpeitant othern earn-
enst, In the target population only 12% were in that stable group (Table 1.15).
Change in well-being is obviously affected by many things other than the hours
and wages of the head of the family.

The 18 groups account for a substantial fraction of both the level and
change in family income and in family income/needs. This is true for the whale
sample and even more so for the target population. The reader may want to sub-
tract 20% from the percentage increases to adjust for the increase in prices
during the period.

We need not describe the changes in detail, since they are all what one
would expect. In brief, they reveal that: more earners increase income, more
members increase needs and decrease the income/needs ratio, retirement decreases
income, and splitoffs usually have less income than the original family. The
average ages of the heads in these groups vary greatrly, of course, and the groups
account for 65% of the variance in age in the whole sample and 72% in the target
population. Families with added members usually have younger heads (who were
having children}), lower initial incomes, and greater increases in incomes.

In later stages, where we restrict the analysis to units which have the
same head in the labor force for all five years, we still can have substantial
changes in family economic status because of changes in family size or ia other
earnecs, or both.

The implications of these findings are clear. Change in economic status
is largely the result of major events such as entry into or exit from the labor
force, change in numbers of other earners, or change in family size. These
changes dwarf any results from the head's wage increases or marginal changes in
his working hours. Indeed, it is possible that thege major events are more
easily under the control of individuals than their hours or earnings. They can
marry, encourage other family members to go to work or to leave home, use birth
control, or even double up with relarives more easily than they can secure a
wage increase. On the other hand, many of the changes are the expected and
almost inevitable life eycle changes: entry inte the labor force by the head,
appearance of other major earners, increase in family size, decrease in family
size, and retirement. How much their timing is subject to perscnal decision we
do not know, although we show in the next chapter that children are more likely
to leave home when the initial dwelling has a shortage of rooms relative to a

standard of adequacy. It is useful, Chen, to attempt an overall analysis of the



TABLE 1.15

Change in Income and in Income/Needs
by Scatus and Change in Family Compositian and Labor Force Participatian
(for 2608 familiea in the target population)

1967 Y Change 1967 % Change % of
Family in Family Family in Average Target
Money Income  Income/ Income/ Age of Population

Family and Labor Force Status and Change Income 1967-1971 _Needs Needs Head Families
Not in labor foree 1967-1972, under 65 3470 16 .95 25 48 7.1
Not in labor force 1967-1972, 65 or older 2134 33 .94 37 77 15.7
Entered labor force during period 4199 30 .79 149 43 1.3
Left labor force during period 3576 -2 1.33 -5 62 12.8
No change in other earners, &ame number in

family 4200 45 1.18 42 43 11.7
No change in other earners, more family

members 4783 51 1.35 27 37 6.4
No change in other earners, fewer in family 5733 34 1.15 72 48 7.0
More other earners, same number in family 4878 132 1.01 149 44 2.1
More other earners, mere family members 3732 192 .99 197 33 1.1
More other earners, fewer in family 5138 156 .92 162 46 0.9
Fewer other earners, same number in family 5849 -11 2.05 =24 53 0.5
Fewer other earners, more family members 9341 ~45 2.75 -55 31 0.5
Fewer other earners, fewer in family 7546 -44 1.88 =17 46 1.0
Single man, not head in 1968 8453 50 1.86 -6 25 6.3
Married man, not head in 1968 6463 26 1.45 69 26 12.6
Single woman, not hesd in 1968 8828 -66 1.94 -32 24 4.7
Widowed woman, not head in 1368 6776 -55 2.08 -36 60 2.7
Divorced or separated woman, net head in 1968 7520 -39 1.79 -21 34 5.5
Total Sample 47 100.0
Percent of variance explained by the 18 groups .27 L24% .13 .15% .72

(eta squared—see glossary)

*Variance of absolute change. MIR 1066
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entire sample that accounts for these differences and changes In family structure
while asking simultaneously whether tihiere are also other things which affect the

overall changes in family well-being.

VI. Analysis of Trends

Even though in later chapters we examine the trends of components of well-
being measures such as hours of work, wage rates, and changes in family compo-
sition, it is useful to conduct an analysis of trends in some of the more global
measures of well-being. It is possible that different people choose different
routes to solve economic problems -~ some may double up to increase incomes more
than needs, others may marry another earner, take a second job, or encourage a
wife to go to work or the children to leave home. Rather than explain which of
thege alternatives was chosen, it may be easier to see the forces that affect the
overall result. The simplest measure of well-being that seem appropriate and
closest to traditionmal data is total family money income relative to a needs
standard. It ignores nonmoney income, the differential coata of earning income,
and the somewhat erratic nature of housing costs, but it does make some adjust-

ment for changes in family composition.

Qur interest is in explaining the trend in income/needs over the five years
but it is surprisingly difficult to develop a measure of trend rthat does not have
substantial correlation with average fevef. Since level turns out t¢ be much
more predictable than trendl, analysis of any measure which uses only trend or
combinations of level and trend will give misleading results. The measure used
here comes from fitting a trend line to the income/needs for each of the five
years and then dividing the average annual trend in income/needs by the five-year
average levef of income/needs. The resultant measure is the average annual per-

centage change in income/needs. For our entire sample of families, the average

lIn an endeavor to see whether the same things affected both level and change

of income/needs and whether the relationship between the two differed within
the population, all possible combinations of three categories of level and three
categories of trend were made into a single nine category variable. We then ap-
plied a computer programmed search technique (THAID) that sequentially divided
the sample into groups that differed maximally in their distiibution over those
ning categories of level and trend. The results are complicated to present and
need only be summarized here. The groups that were separated differed mostly as
to £evel rather than change in income/needs, and the characteristies on which
they were distinguished -- education, marital status, economizing, risk avoid-
ance, and age — were also things we know to be associated with economic status
level,
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of this measure was 5.9%1 per year.

The search program AID was employed to determine which among the large col-
lection of possible factors affect the trend in family money income/needs. Back-
ground, demographic, environmental, attitudinal, and behavioral wvariables were
used as predictors of the trend in money income/needs on half of the sample.
Those variables which were searched for explanatory power and their simple asso-
ciation with the dependent variable are given in Table 1.16 both for families
with the same head all five years and for those with different heads.

The attitudes and behavior patterns presumably can change so only the aver-
age of the measures for the first two years was used. It is questicnable whether
the personality disposition "achievement motivation" is changeable -- according
to the original theory it is not, except where the next generation changes its
child-rearing practices. Among the remaining variables, some are of interest
because of their potential policy implications. Local unemployment, mobility and
family composition may well be influenced by public policy, as may the effects of
race and sex on economic status. Attitudes and behavior patterns may also be
altered by persuasion or education.

The simple associations between the predictors and the trend in well-being
given in Table 1.16 show that the usual background measures such as age, educa-
tion, family structure, and family composition change have the strongest rela-
tionship with trend in family money income/needs. The attitude and behavior in-
dexes have very low association with it. Before inferences about variables
affecting the trend in well-being can be made, three factors need to be taken
into account. First, although certain predictors may have a very small effect on
trend in well-being for the population as a whole, it could still be true that
they matter a great deal for certain important subgroups of the population. The
ATD search program is designed to uncover such interactions and the results of it
will be presented first. Perhaps as important as finding these interactions is
finding that there are no important subgroups of the population for which policy
related variables matter. Negative findings are in many cases as important as
positive results and AID is well suited to provide evidence that certain varia-
bles are unimportant for the entire population and its major subgroups.

A second problem concerning inferences about factors affecting the trend in
family well-being is that any simple association between predictor and dependent

1 . .
Neither the needs standard nor the income levels are adjusted for cost of living

differences over time, so that this rate of change exaggerates the increase in
well-being. Such adjustments aren't crucial for this analysis which attempts
to differentiate among families.




TABLE 1.16

Simple Association {eta-squared) between Trend in Family Money Income/Needs
Relative to Five-Year Average Income and Various Explanatory Variables

Same Head
All Five Years DifferenE Head
Variable eta eta
Age of head in 1972 .056 .010
Age of youngest child in 1968 .054 .039
Marital status of head in 1972 .003 .068
Sex of head .003 .058
Race . 009 .025
Education of head .013 .024
Change in family composition and
membership 1968 to 1972 .029 *
City size in 1972 .004 .021
Unemployment rate in county
(1968-71 average) -001 -002
Change in residence .006 .005
Test score .011 014
Achievement motivation .009 028
1968-69 average score on:
Attitudes
Sense of personal efficacy .013 *
Trust in others . 004 *
Ambition and aspiration level . 006 *
Behavior
Real earnings activity .009 *
Economizing activity . 004
Connectedness to sources of
information and help .005 *
Horizon .020 *
Risk avoidance .008 *

*
Not avallable

MTR 1046
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variable may be the spurious result of some third variable. To control for

this possibility, the variables are entered into a regression which will make ad-
justments for such spurious corrélations. The results of these regressions will
be presented after the AID results,

A third factor impertant to the analysis of changes in global measures of
well-being is that the particular measure of trend in well-being may not be the
best one. Although the intercorrelaticn among most measures was seen im Sectiom
T to be quite high, it is still possible that a different well-being measure may
produce different results. The family income/needs can be faulted because it
includes transfer income (the level of which may not be entirely within the con-
trol of the family) and income of family members other than the head and wife
(which also may be quite independent of decisions by the head and wife). Albs
and regressions were, therefore, also run on the trend in total taxable incomel
of head and wife. To see the effects of predictors of this taxable income mea-
sure, the sample was restricted to families where head and wife were the same for
all five years of the study and where the head was in the labor force both the
first and fifth years, The results of these analyses are in general quiteé similar
to those where money income/needs was analyzed; summary tables and figures of
the AIDs and regressions are presgented in the Appendix to this chapter.

While trend in taxable income of head and wife seems a reascnable alterna-
tive measure to family income/needs, it is by no means the only one. Searches
were made oOn several other measurtes of well-being ~— trend in taxable income of
the famify, family income/needs trend defined as the percent change in the fourth
and fifth year average relative to the average of the [irst two years, taxable
income of head and wife trend defined by fitting a line through cthe average of
the first three years and the average of the second two years, and others. Anal-
yses of these alternative measures were almost identical to those reported here.

The results of the AIDs on trend in family money income/needs for families
with different heads and the same heads for all five years are given in Figures
1.8 and 1.9, respectively. They need not be discussed in great detail because
they largely rveaffirm the importance of changes in family composition or proxies
for these changes such as age, age of youngest child, and sex of head. What is
more important is that nothing else much mattered. Among families with a differ-
ent head (who are composed mostly of sons and daughters who have split off and
formed their own households}, those new heads who remained single are, in gener-—

al, worse off than those who married. This is especially true of whites. For

L 3 R , o ;
This includes business and farm income, rent, interest, dividends and earnings.




FIGURE 1.8

Average Annual Change in Income/Needs as Percent of Five-Year Average
{for all families with a different head in 1972 from 1968)*

All Families with a Differeant Head Since 1968

(24% of all 1972 families)}
3.65

8y

4_——_-_-_-_'__________,____—-——-'-—-—-—______~__________-_-_‘——-___

Not Married Now

Married Xow

-0.30 8.70
White Nonwhite High Test Scores Low Test Scores
(11-13) {6-10)
-2.38 5.25 11.09
AEEEéle or Divorced or 25 or older 18-24 years Low Index of| |[High Index of Youngest Child||No Children or
Widowed Now Separated years old Achievement | [Achievement 5 Years or Youngest Under
Motivation Motivation Older in 1968 (|5 in 1968
(0-9) (10-16) Family Family
-3.98 0.88 2.12 12,56 1.9 8.1 8.0 14.3
106 54 9% 87 65 74 128 131

Standard Deviation = 18.33
*Half Sample
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Average Annual Change in Income/Needs as Percent of Five-Year Avenaee

FIGURE 1.9

(For families with same head all five years)*

Same Head AllL 5 Years
(76% of a2ll 1972 families)

6.54
S6,8% 19.2%
No Children or Youngest Youngest Child 6-18
Child Under 6 in 1968 in 1968
5.49 9.71
14,8 42% 10.2% 9%
Head 65 or Older Head Less than 65 Same or More Fewer in Family
in 1972 in 1972 People in (Children leav-
Family ing home)
2.72 6.47 7.94 11.73
228 3, 6% 7,42 ﬂ/\zz i1z
Same or More Fewer in Family Male Head Female Head
People in Family in 1972 in 1972
5.95 8.9 7.13 13.91
19 15.6% 3 W% 184 73
High School Education: Largest City Largest City
Education High School + in Area is in Area is
or Less Additional 500,000 Less than
Training or or More 500,000
College
4,84 7.31 5.62 11.16
15.2 3.8% .33 Ng.3% 97 145
Whice | [ Nonwhite Head 35-64 Head Less than
in 1972 35 Years in 1972
3.94 8.42 5.61 9.81
265 295 160 118
Standard Deviation = 10.83

%~ = percent of all 1972 families in group.

*Half Sample
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blacks, leaving home and remaining single results in an improvement in income/

needs -— especially if he or she is younger than 25.

Among the married new~headed families (shown on the right side of Figure
1.8), those with high test scores seem to experience le4s improvement. This is
perhaps due to the fact that they left a high-income family. This effect is off-
set by high achievement motivation for some, however,

For families with the same head for all five years, Figure 1.9 shows again
the importance of the explanatory variables representing basic demographic forces
that change family size and number of earners: age of youngest child, age of
head or change in family size. Within some of the groups, however, education and
race are important., Nonwhites have a greater percentage increase but are at a
lower absolute level.

Only by forcing splits on second-best predictors could we find anything
else of importance for families with the same head. In the group under 65 with
gither no children or only very young children, those who reported 1l or more be-
havioral evidences of planning or thinking ahead in 1968 or 1969 had a greater
increase in income/needs than those doing less planning (8.68 vs. 5.67). And for
a smaller group of 76 cases with more than a high school education and a stable
or increasing family size, changing residences more than once during the inter-
viewing period seemed to pay off or be associated with greater improvement in
income/needs (11.12 vs. 6.13).

Aside from these borderline possibilities, none of the ten attitudinal or
behavioral indexes could account for as much as half of 1% of the variance by
gplitting the group or subgroup. There is no need to test all these variables
again on the independent half sample. Clearly, even if they did seem tc matter
on the other half gample, we wouldn't believe it, so we can dismiss themn,

We can conclude then that overall changes in family well-being are domin-
ated by changes in family composition and by some unchangeable background factors
like education and race., Even within groups where most of these factors are
constrained within narrow bounds, there is little or no evidence that pecple’s
attitudes or behavior patterns have much to do with what happens to their well-
being. Of course changes in family composition may be influenced by environ-

mental conditions or perscnal motives, or even by public policy.
Regressdon Analysis of Trhend <n Income/Needs

Since we clearly have some intercorrelated explanatory factors, which may
be giving spurious exaggerations of the effects of each, and since there is very

little evidence of systematic interaction effects, we turn to regression analysis,
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Unlike our sequential searching procedure, it uses all the predictors simultane—
ously.l We will look separately at those in the low income or target population
both because of their policy importance and because the patterns of causation may
be different for them.

We keep as explanatory factors in the analysis any of the attitudinal or
behavioral indexes which seemed to be important in any of the previcus half-
sample search analyses, for any subgroups. Table 1.17 shows the relative impor-
tance of the various predictors in two regressions, one for families with the
same head for all five years and the other for the subset of rhose families who
were in the target population. The difference between the gross and net effects
reflects adjustments for intercorrelations among predictors, which usually reduce
the estimated effects. 1In some cases, however, the pattern of correlations is
such that one-way relations Hide effects which show up in the adjusted coeffi-
clents of regression analyses. Natice that for the target population .a number of
factors have more powerful effects in the regression context than singly.

The test of the explanatory power of any of the predictors depends not only
on the beta-squared measure of net effect, but alsc on whether the effect was
monotonic and in the expected direction, which can be determined easily in a
Tegression using categories of the predictors. OQur combination of risk-avoidiag
activities in the [irst two years proved toc be negatively associated with the
rate of improvement in income/needs, implying that the disasters avoided did not
affect enough people to show up in samples. Our index of planning activities
the first two years had an irregular effect, and even what positive effect it did
have may have been circular since it contains items about having a better job in
mind and knowing something about that job. But those in the target population
averaging five or more planning activities in the first two years did better.

Our index of achievement motivation (measured in year five) had a serpentine re-—
lationship with the rate of increase in income/needs, high at both ends and in
the middle.

The one variable —- education -- that helped to explain the absofute annual
trend in income/needs, but not the trend relative to the five-year individual
average, was probably really explaining f£evel of income/needs and, hence, "ex-

plained" trend through the correlation of trend with level, The very highly

5

“Multiple regression with sets of dichotomies representing the subclasses of ex-
planatery characteristics allows non-linear effects but assumes that the ef-
fects of the various characteristics like age and education are additive. It
produces simultaneous estimates, adjusting the effect of each characteristic for
the fact that it is correlated with other characteristics, that is, that people
in one age group 4re not average on education and other things (see Appendix C).
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TABLE 1.17

Factors Affecting the Five-Year Trend in Income/Needs
Relative to the Five-Year Average Level#
(for all families and for the target population)

All Target Population

Grossa Net Gross Net

Effect® Effect Effect®  Effect
Age of head in 1972 .045 .027 044 .040
Age of youngest child in 1968 034 .015 .031 .035
Change in family size or marital status .031 .019 .019 .011
Education of head . 006 .002 .013 .009
Test score of head (1972) .009 .008 .015 .011
Achlevement motivation (1972) .003 .002 .012 .016¢C
Horizon index (1968-1969) -019 . 006 .020 .014¢
Risk avoidance index (1968-1969) .005 .004d .009 .011d
Residential mobility .008 .002 .008 .003
Connectedness index (1968-1969) .006 . 006 .013 .015
Marital status, 1972 .003 .002 . 004 .010
Sex .000 .003 .000 .004
Race .005 .0G5 .006 .006
Unemployment in county (1968-1971) .003 .003 .003 .005

2 .

R™ (adjusted) .09 12
Average annual rate of increase 071 .069
Number of cases 3568 1647
Mean 7.06 6.86
Standard deviation 11.10 14.60

aEta squared (square of correlation ratio): see Glossary
bBeta sqguared: see Glossary
“Effect not monotonic

dEffect opposite to expected

*
For families with the same head all five years.

MTR 1056 C,D
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educated members of the target population, however, did very well (see Figure
1.10).

What, then, does affect the rate of improvement? Age does, of course, with
the young moving up rapidly and those close to retirement age showing the effects
of retirement. Figure 1.11 shows that age affected the target population less
than the rest of the sample, particularly around retirement ages, presumably be-—
caugse fewer retired and/or their income dropped less because it was not hieh any-

way. The middle-aged target population, however, shows a peak that may reflect
the children leaving home.

The age of the youngest child identifies two types of family situations:
families where the children are all in school so that the wife is able to work,
or families where the children themselvea are old enough to improve the family
economic status by their owm earnings or by leaving home. Figure 1.12 shows that
families with children at these stages of growth experienced much more rapid im-—
provement than families with very young children or wlth no children at all, and
that the differentials were much larger for the target population.

The one behavioral index that did not seem to matter before, except for one
analysis of those below 1.65 in 1969, but showed up here with the full sample and
the simultanecus regression analysis, was one entitled "connectedness to sources
of information and help." It is made up of such diverse connections as PTA,
church, television, newspapers, bars or taverns, organizations, and labor uniens.
It is summed over the first two years only, to avoid the possibility that it was
a result rather than a cause of an improving trend. Even more interesting is
the fact that connections seemed more important in the target populatiom than for
the full sample. MNot only was the net effect larger for them, but it was more
monotonic and regular {see Figure 1.13). Perhaps it pays for the poor to have
friends.

The predictor labeled '"change in family membership" is a combination of
change in family size for families with the same head and wife and, where the
wife was not the same, the result of the head getting married or divorced. (all
these data are for families with the same head for all five years.) Figure 1.14
shows that changing family size had more effect on needs than on income. An
increase in the family size (mostly children being born) decreased the rate of
improvement in income/needs, while a decrease dramaticatly improved it, since
the older children leaving home reduced family needs more than 2 new baby in-
creased them. The effects of marriage or divorce were startiingly absent in the

target population, indicating that there the wives were more likely to be working,



PERCENT INCREASE PER YEAR

FIGURE 1.1C

Relative Trend in Income/Needs by Education of Head, Adjusted by Regression
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FIGURE 1.11

Relative Trend in Income/Needs by Age of Head, Adjusted by Regression
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PERCENT INCREASE PER YEAR

Relative Trend in Income/Needs, by Age of Youngest Child, Adjusted by Regression

FIGURE 1.12
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PERCENT INCREASE PER YEAR

FIGURE 1.13

Relative Trend in Income/Needs, by Index of Connectedness, Adjusted by Regression
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PERCENT INCREASE PER YEAR

FIGURE 1.14

Relative Trend in Income/Needs by Change in Family, Adjusted by Regression
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making incomes that were large relative to the husbands' incomes.l

There are a number of other meaningful differences, also borderline statis-—
tically but worth reporting because they are at least adjusted for the effects
of changing family composition, age, and other factors,

Female headed units improved about 2% per year more rapidly than those
headed by males in the target populacion, and 14% per year move rapidly in the
whole sample. Some of this was due to the improved standards of income mainte-
nance which affected welfare mothers, as we shall see in Chapter 5; some perhaps
is a real effect of the women's movement, as we shall see in Chapter 3.

Blacks improved nearly 2% more per year than whites in the target popula-
tion and 1%% faster in the whole population. The oversampling of lower income
and minority families provided enough cases so that the race and sex differences
are both statiscically significant.2 ‘

Those who changed residences two or more times during the period did mar-
ginally better in both groups, though it is difficult tao decide whether this is
a cause or an effect of improved economic status.

The one environmental measure we have, unemployment in the county, did ap-
pear to have an appreciable depressing effect on the rate of increase in income/
needs among the target population, provided that the average level over the four
vears 1968-71 was 6% or greater; differences below 6% unemployed did not seem to
matter,

wWwhere does this leave us? We eliminated some explanatory variables because
a searching analysis of a half sample could not account for any appreciable
amount 0f the variance over that half sample or over any of the major subgroups
within it. Even those which seemed to have some effect proved to have little
effect when tested in a simultaneous multivariate multiple regression model and
an examination of the detailed patterns fréquently showed relationships that were
not in the direction predicted or that were curvilinear,

The factors that did have an effect were for the most part proxies for the
usual changes over the family life cycle: age, age of youngest child, and change

in family membership. These presumably affected the family composition and

lThese findings are based on 110 and 118 cases in the full sample and 50 and 60
cases in the target population, with standard deviations about twice the
means so they are of borderline statistical significance even considering that
the differences between the target population and the full sample (including
the target population) are smaller chan the differences between the two separate
populationsg.

2 .
We assume that the sample design effects are reduced by the multivariate nature
of these regression coefficients. See Appendix E.
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therefore the needs estimate, They also affected the wife's work status, Fac-—
tors which might affect the trend in earnings of the head —- education, test
score, achievement motivation, planning -- all had small effects. The effects
seemed larger for the low income or target population, but that may have been
partly the result of the smaller sample size ~- the adjusted multiple R-squared
only rose from .09 «to .12.

We should not expect to do well in explaining such a composite measure. If
is for this reason that much of the subsequent analysis focuses on things which
affect changes in the components: fertility, labor force participation of the
wife, work and earnings of the head, and transfer incomes. We also focus on sub-
populations where the head or the wife stayed the same,

We controlled for the effects of changing family composition by regression
even though those changes may be subject to discretion and be affected by indi-
vidual motivation or public¢ policy. We did not control for the effects of chang-
ing labor force participation of the head or of others; these changes have large
effects and may be so dominated by basic demographic forces such as age, the ar-
rival or departure of children, marriage, and divorce, that they hide other
forces more subject to change by public policy. Hence, we moved to an expanded
regression analysis that included the more elaborate. 18-catesorv classification
of change in family composition and labor force participation which was used

earlier in the descriotive tables showine the effects of those chances.
The results were dramatic; noching much mattered in explaining the trend in

family income/needs except the changes in family structure and in labor force
participation, even when these were represented only crudely by a set of cate-~
gorical predictors (see Table 1.18). Race remained powerful for the target pop-
ulation with the same head for all five years, and test score and our index of
achievement motivation had some effect, but the index of connectedness had no
effect at all. The unimportance of the other factors was also evident from the
very small variations in the effects of the changes in family and labor force
participation when they were adjusted by regression (see Table 1.19),

The basic results were not changed when we reran the regression for those
with the same head for all five years reducing the number of classifications of
family change, and reducing them still further for families with the same head

and a head who was in the labeor force in 1967 and in 1972,

VII. Who Climbs Qut?

If mest of the explanatory variables tend to explain levels of well-being

better than they explain change, we must eschew attempts to explain level and
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TABLE 1.18

Importance of Background, Environment, Attitudes and Behavior,
and Family Changes in Accounting for Trend in Family Money Income/Needs

Full Half Sample Target Population

Gross Net Gross Net

Effect?® EffectD Effect® EffectD
Change in family composition or earners «12 .13 .15 L 14
Education .00 .00 .02 .01
Age .02 .00 .01 .02
Sex-Marital status .01 .01 .04 .03
Test score .00 .01 01 .00
Achievement motivation .01 .01 .02 .02
Real earning acts .01 .01 .03 .02
Risk avoidance .02 01 .04 .01
Connectedness .00 .00 .01 .00
Efficacy 01 .a1 .02 .01
Horizon index .01 .01 .02 .01
Race .01 .01 .03 .02
Unemployment in the county (average of .00 .00 .01 .00

1968-1971)

2 .
R” (adjusted) .17 .27
Number of cases 2527 1357
Mean 6.09 5.18
Standard deviation 13.40 18.06

Zparcent of variance explained by that predictor alone = eta squared = correlation
ratio squared (see Glossary)

b . . \ .
Beta squared, analogous to beta weight in numerical regression (see Glossary)

MTR 1068A
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TABLE 1.19

Relative Trend in Income/Needs by Change in Family Composition
and in Labor Force Participation - Adjusted by Regression

Same head all five years:
Head <65 and not in labor force
Head »65 and not in labor force
Head entered labor force
Head left labor force

Head in labor force and:

No change in number of earners,
no change in family wembers

No change in number of earners,
more family members

Mo change in number of earners,
fewer family members

Increase in number of earners,
no change in family members
Increase in number of earners,
more family members

Increase in number of earners,
fewer family members

Decrease in number of earners,
no change in family members
Decrease it number of earners,
more family members

Decrease in number of earners,
fewer family members

Different head:
Single man
Married man
Single woman
Widow
Divorcee

All Target Population
Unadjusted Adjusted Unadjusted Adjusted
Average Average* Average Average*
5.2 1.8 4.6 1.5
18.4 15.2 20.2 18.0
-0.4 -0.2 -1.6 -2.9
5.2 4.6 6.9 3.8
6.7 7.3 7.2 8.6
6.4 7.1 6.1 8.7
11.8 12.3 12.5 12.5
14.7 15.6 21.6 23.4
12.5 12.2 19.7 18.9
17.7 17.8 26.9 26.7
-3.5 -2.3 -8.7 -7.1
-4.5 -4.3 -16.7 -13.2
2.3 1.6 -4.5 -4.8
3.4 1.4 3.9 4.4
9.2 8.3 11.2 10.8
-0.7 -1.2 -5.6 -2.7
-2.8 -1.5 -6.6 -1.6
-0.0 -0.5 -1.7 1.3
etaZ= ,12 eta?=.15 beta?=.14

betaZ=.13

*
Adjusted by multiple regression taking account of all the other variables

in Table 1.18.
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change jointly and find some way to deal with change reasonably unpolluted by
level. One traditional way is to examine who "crosses the line,' however defined,
between being poor and not being poor. Here we must deal with the inflation in
costs of living. The "low cost weekly food needs" standards given in Family

Economics Review rose by 20% between 1967 and 1971, or 5% per year, with only

minor differences for various age-sex groups. If we want to look at change by
comparing the average income/needs ratio for the first two years with the aver-
age for the last two years to reduce random fluctuations, then the span of time
for adjusting for inflation is really three years rather than four, so the infla-

tion was 15%. Hence, we can define three groups as follows:

Description of Average income/needs Average income/needs
Group in 1967 and 1968 in 1970 and 1971
Climbed out Less than 2.00 2.30 or more
Fell into poverty (if only
through inflation) 2.00 or more Less than 2.30
Stayed poor or Less than 2.00 Less than 2.30
stayed non-poor 2,00 or more 2.30 or more

Table 1.20 shows the proportions of all 1972 families whose experience was
in each of these three categories; they were 11%, 9%, and 80%, respectively. It
also shows that changed family status matters. A major way to climb out of pov-
erty is to get married, and a major way to fall into it is to get divorced, or to
leave the parental home (split off).

It is useful to look at the fate of only those who were initially below
2.00. Thirty~four percent of the group eligible to climb out actually did so.
Figure 1,15 shows that where the head remained the same, the main causes of fin-
ancial improvement were education and ability. Being young also helped. Within
each of the Ffour final groups im Figure 1.15 the younger heads were more likely
to rise above the poverty line.

Looking within income strata and studying the crossing of arbitrary lines
is never completely satisfactory. Families whose status changed very little but
enough to ¢ross the line and those undergoing substantial change bur not quite
enough to crose it will he, in some sense, misclassified. We tried a few exper-
iments which changed our criterion of "climbing out of poverty." We examined
the trend in income/needs for those with an initial (1967) income/needs below
1.50 and those with a level in the middle year {(1969) below 1.65. The analysis
showed that the trend was explained by family composition change, education,
test scores, planning acts or connectedness to sources of information. Many of
these effects seemed to be working on fLevel of income/needs through its correla-

tion with trend,




TABLE 1.20

Proportion Who Crossed a Line (st twice the needs standard), by Change in Family Composition®*
(all families as of 19?2)a

Stayed (Above

Climbed Out or Below) Fell In
Income/Needs <2.00 Income/Needs >1.99
in 1967~68 and in 1967-68 and Number of Percentage of

Change in Family Compogition >2.29 in 1970-71 Rest <2,29 in 1970-71 Total Cases Families
3ame Head and Wife

‘No change 10 85 6 101 868 42

More or different family

members 11 81 8 100 727 16

Fewer other family{members 10 86 3 99 364 14
Same Head i

Head married (or remarried) 23 69 ] 101 57 2

Widowed, divorced men 16 67 17 160 61 3
Different Head

Previocus wife 1s now head

(widowed, divorced) 11 74 15 100 136 6

*Single man from sample 17 60 23 100 78 3

#$ingle woman from sample 5 72 23 100 13t 4

*Married man from sample 20 71 8 99 263 [

Head from outside sample 16 66 18 100 162 4
All 11 80 9 100 2527 100X

*Mostly splitoffs.

:*Using averages of 1967-1968 for start, and 1970-1971 for end and adjusting the standard up 5Y per year for inflation.
Half Sample

MTR1049B
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FIGURE 1.15

*
Proportions of Initially Poor or MNear-Poor Families Whe Rose above the Poverty Line

(for families with

the pame head all

five years)

Propertion
Income/Needs
and > 2.30

of Those With
<2.00 in 1967-68
in 1970-1971

34%

Not High School Graduates

Low Test Scores

17X

High Test Scores
K 90r more outof 13)

6%

1125

553

32%

High School Graduates

43X

Low Test Scores

38z

High Test Scores
11 or more gut oE1d

65X

420

*Using averages of 1967-1968 for start, and 1970-1371 for end and adjusting the standard up 5% per year

for inflation

8421f Sample
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The methed we used earlier was to divide the annual rate of inerease in
income/needs for each family by the family's average income/needs fevel. This
assumes that there is a linear relationship between level and trend, with a line
that goes through the origin. We examined the relation of trend to level for the
families with the same head who was in the labor force in 1967 and still in it in
1972. The overall relationship was:

Annual increase in
income/needs = .055 4+ ,058 (five year average of income/needs)
(Av. = ,254) (Av. = 3.42)

An examination of subgroups according to the average level shows relatively
similar regression coefficients between slape and level within each, and a rela-
tion between group average slope and group average level which is also similar,
indicating no serious non-=linearity.

The small positive intercept (constant term) indicates that the ratio of
trend to level would be higher at the lowest levels, but there may indeed be a
relatively greater improvement there. As we shall see later, there is a real
tendency for the trend to be steeper at the very highest levels too, even rela-
tive to average level.

So dividing trend by average level seems justified, and since the variances
are greater at the higher levels, this also reduces the hetercgeneity of vari-
ances, and improves the statistical precision.

A similar analysis of the relationship for head's earnings gave a similar
result, with the overall regression being:

Annual increase in
head's earnings = $107 + .056 (five year average of head's earnings)
(Av. = $617) (Av. = $9195)

VIIT. Components of the Variability of Well-Being

We have looked at the inter-family correlations among various measures of
well-being, but it is also useful to look at the inter-family variability of the
components of well-being and at the variability of changes over time in those
components. Any measure which is made up 0f a sum, produckt, or ratio of ather
measures can be thought of as "determined" or "explained” by those components and
their covariances. In the simple case of the additive components of money income
(head's earnings, wife's earnings, capital income, others' earnings, transfer in-
come), if the sizes of the components were independent of one another the com-
ponents would fully "explain" the total. That is, if we used multiple correla-

tion or regression, each of the regression coefficients would be 1.00, the
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squared beta coefficients would add to 1.00 and the multiple correlation coeffi-
cient would be 1.00.l

There are, of course, some intercorrelations, particularly negative ones,
between other income sources and transfer incomes which would make them add to
more than 1,.00. But the betas are still a useful measure, and they still depend
largely on the standard deviation of each component, which in turn can usefully
be thought of as a combination of 1ts absolute size, and its relative variabilicy
(relative to its mean). A component which is small in absolute size can account
for a lot of the variance if it has high variability relative to its size.

Hence, we give both the betas and the means and standard deviations of the com-
ponents.

The extent to which inter—family differences in each of the five components
of family money income account for the differences among families in its total is
shown in Table 1.21 both for the whole sample and for the target population.
Head's labor income accounts for two-thirds of the differences between families,
for both populations. For the target population, head's earnings account for
more of the variability of income than of the level of income because of their
larger aelfafive variability.

Perhaps the most surprising finding is that variations in earnings of fam-
ily members other than the head or wife account for as much of the variation as
differences in the wives' incomes, and in the target population they account for
a great deal more of the variation than differences in wives' earnings. In the
target population, the average income of others is greater than that of wives
(many of these are female headed families with no wife), and als0 has a larger
relative variance. In the whoie sample, wives account for more income on the
average than do other earners, but the relative variability of others' income is
so much greater that the standard deviations and the betas are about equal.

0f course, transfer incomes account for more of the differences among the
target population families, because they are a much larger fraction of their
total incomes.

When we turn to change in family money income from 1967 to 1971 we vestrict

ourselves to families with the same head throughout all five years. Changes in

lSince the beta weights or normalized regression coefficients are merely the re-
gression coefficients times the standard deviation of that predictor divided by
the standard deviation of the dependent variable, and since the regression co-
efficients are all 1.00, the betas vary only as the standard deviations of the
component "'predictors™ vary. With uncorrelated predictors, the squared betas
are also equal to the coefficient of partial determination, the relative impor-
tance of each component in "explaining" the total. See Glossary and Appendix C.




TABLE 1.21

Components of Total Family Money and Their Contribution
to Its Interfamily Variation

Full Sample (N = 5060)

Beta Average Standard

Squared* (1971) Deviation
Head's labor income .69 57089 $7012
Wife's labor income .08 1188 2391
Taxable income of others .08 755 2380
Capital income .09 783 2494
Transfer income .05 1076 1902
.99 $10,894 $8398

Target Population (N = 2608)

Beta Average Standard
Squared* (1671) Deviation
Head's labor income .62 $2814 53418
Wife's labor income .09 446 1323
Taxable income of others .13 457 1579
Capital income .07 278 1177
Transfer income .12 1330 1543
1.03 $5332 $4344

b g
x x

4]
y
Positive and negative intercorrelations among the components presumably
have offset sach other so that the beras squared add nearly to 1.Q0.

*
Beta is the "normalized" regression coefficient, i.e.

MTR 1071C
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the head's earnings are the predominant explanation for changes in family income
(see Table 1.22). In the target population, change in the head's income accounts
for half the inter-family differences in family income change, even though the
average change in head's income is only a fourth of the average change in family
income. This is because, In this low~income population, there are great differ-
ences from family to family in the direction and amount the head's income
changes.

Changes in the earnings of others account for more inter-family differences
in income changes than changes in wife's earnings. Most wives tend to stay
either in the labor force or out of it and to stay in the family., Other earners
are commonly older children of the head, or extra adults, and are ncot apt to bhe
permanent family members; many entered or left the labor forece during the five
years.

When we examine the components of head's earnings, namely, hourly earnings
and hours of work per year, we must use lcogs to make them additive, but the beta-
squareds will still show the relative importance of the two components. Table
1.23 shows that variations in hours are only s£{ghtfy more important than vari-
ations in wage rates in accounting for variations in earnings for the full sam-
ple, but they are fat moie important in the target population. Unemployment is
more common in the low income population amd many people have extra jobs to make
up for low hourly earnings.

Our most commonly used measure of well-being in this study is total family
money income divided by an estimate of rhe family's needs. This can be thought
of as the sum of two components: the log of income minus the log of needs.

Table 1.24 shows that variations in J{ncome among families rather than variations
i; need (family size) account for most of the differences in income/needs.l

The overall implication of these analyses is that differences in the head'sa
hours have the largest effect on differences in earnings, particularly among low
income families, and that differences in the head's earnings in turn have the
largest effect of any of the components in accounting for inter-family differen-
ces in family money income. Variations in family money income are, in turn, the

dominant explanation of the differences among families in well-being (income/

lln this case not only do the beta-cquareds add up to more than 1.00, but the one
for income is itself more than 1.00. This means that if you increased income by
one standard deviation, holding needs constant, the income/needs ratic would in-
crease by more than one of its standard deviations. This is the classical "sup-
pressor” effect that occurs when two correlated predictors have effects of the
opposite sign (as in this case) or when two negatively correlated predictors
have effects of the same sign.
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TABLE 1.22

Components of Change in Total Family Money Income (1968 to 1971)
and Their Contribution to Interfamily Variation in Income-Change

All Families with Same Head All Five Years (N=3568)

Beta Standard Deviation
Squared Average Change of Changes
Change in head’s labor income .64 $1656 $4557
Change in wife's labor income .11 316 1933
Change in others' taxable income .14 346 2153
Change in capital income .17 301 2381
Change in transfer income .08 479 1584
Totals 1.14 $3101 $5705

All Families with Same Head All Five Years and in
Target Population (N=1647)

Beta Standard Deviation
Squared Average Change of Changes
Change in head's labor income .52 $ 366 82727
Change in wife's labor income .10 125 1180 R
Change in others' taxable income .21 2959 1722
Change in capital income .10 134 1238
Change in transfer income .11 528 1294

Totals 1.04 51462 $3785




TABLE 1.23

Components of Head's Earnings and Their Contributions
to Variation among Heads

411 Working | Standard
Heads of Beta Average Deviation
Households Squared of Logs (of Logs)
Hours .45 3.22 0.32
Wage Rate A1 0.54 0.30
Working Heads Standard
in Target Beta Average Deviation
Population Squared of Logs (of Logs)
Hours .67 3.10 Q.44
Wage Rate .29 0.31 0.29

MIR 1071D, 1071E
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TABLE 1,24

Components of Income/Needs and Their Contribution
to Variation among Families, 1971

Standard
All Families Beta Average Deviation
(N = 5060) Squared of Logs (of Logs)
Income 1.22 3.9098 3700
Needs .24 3.4929 . 1649
Income/needs .42 .3186
Target Standard
Population Beta Average Deviation
Only (N=2608) Squared of Logs (of Logs)
Income 1.22 3.5988 .3720
Needs .37 3.4775 L1897
Income/needs L1319 .2895

MTR 1071C
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needs) .
By leaving out of our calculations the families with changed heads, we have

underestimated the important role that changes in needs and in other earners play
in families' well-being.

Some cowmpromige will always be necessary between a global measure which
incorporates many dimensions of well-being with a variety of components of income,
and one with more limited focus that is easier to explain and understand. Total
family money income/needs seems to be a good compromise, but we need to look at
its components in a broader way.

There 1s another way to look at the overall pattern of changes during this
period. We can decompose the trend in family income/needs relative to the five-
year average level to see how much of the change is the result of each of the
following factors: changes in needs, a remaining correlation with level (high
levels allow larger relative changes), a change in the head of the unit (mostly
splitoffs), and a change in the number of adults (and hence the number of poten-—
tial earners).

Changes in the family account for substantial fractions of the variance,
and little else besides age adds much (see Table 1.25). Indeed, the net effects
are substantially farger than the gross effects.

Since we include families with changed heads, we measured at the ehd of the
period nor only achievement motivation and test scores, but also the indexes of
risk avoidance, planning acts, and comnectedness. Only risk avoidance seems to
matter, and this time in the positive direction. This means, perhaps, that the
successful can afford to do things to avoid risk, since our other analysis indi-
cated a negative relation between initial risk avoidance and the improvement in
economic status,

We can use this same decomposition with {ndividuals rather than families,
selecting those who are 13 or older in 1972 and in the target population, In
place of the simple change in number of adults, and change in head, we created a
nine-category explanatory characteristic:

Change in Family:

Same head 1968 to 1972, and this individual is:
Head
Wife .
Someone else (mostly a son or daughter)

Different head, and this individual is:
A child of the eriginal head, now:

A married head of a unit
A single head of a unit
A wife

Someone else




TABLE 1.25

Trend in Income/Needs Relative to Five Year Average -
Decomposition by Regression
(for all families)

Gross Net b
Effect® Effect
Change in needs .008 .090
Change in head .011 .023
Change in adults .025 .063
Level of income/needs 001 . 004
Age .016 .019
Race .009 .008
Education .003 .002
All following were measures
in 1972:
Test score .003 .003
Achievement-motivarion® 004 .003
Connectedness . 004 004
Planning acts .010 .003
Risk aveidance .004 .011
N = 5060
R2 = .11
Y = 6.28

%Eta squared or correlation ratio squared (see Glossary).
Beta squared (see Glossary) .

c . . , . )
Removing two "future-orientation" items from the index.

MTR 1076 A,B
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Not a child of the original head (wife, grandchild, brother,
cousin) and now:

Head of a unit
Not head of a unit

Table 1.26 shows that for the 4346 individuals invelved, the change in the
individual's own income accounts for nearly a fourth of the differences in trend
of income/needs, but the "change in family" accounts for a great deal too. The
actual pattern of annual change in income/needs is shown in Table 1.27 unadjusted
and adjusted by regression.

Clearly, there are substantial minorities of individuals with dramatically
different changes in economic well-being associated with changes in their family

and living arrangements.

SUMMARY

As an introduction to the more detailed analysis of components of change in
economic well-being and of subpopulations sufficiently homogeneous to study ef-
fectively, we have first examined the major components of economic well-being
and the major subpopulations of family composition and its changes {(and labor
force participation). We find great heterogeneity and a great deal of change
that has little to do with the gradual increase in earnings that is so often the
focus of theoretical analysis.

As an introduction teo our search for possible individual attitudes or be-
havior patterns or environmental influences that may affect changes in family
economic status, we looked for overall effects after adiusting for some of the
greatest differences in family composition or labor force participation. The
result is clear: nothing individuals believe or do has an effect that persists
consistently through the different staristical procedures and measures. While
policy might produce changes in attitudes or behaviors that would affect pecple's
economic fate, there are apparently mot enough natural examples of such effects
for us to support such programs. The full analysis must also ask whether any of
these attitudes, behavior patterns, or environmental factors matter for subgroups
and for components of economic change, such as changes in wage rates, hours of
work or labor force participation.

The following summarizes our findings:

1. A number of measures of economic well-being were compared with one

another, and although the intercorrelations are relatively high, they are not so
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TABLE 1.26

Dzxcomposition of Trend in Income/Needs by Regression
(for individuals 18 or over and in target populationm)

Gross Net

Effect Effect
Change in individual income -193 .233
Change in needs .008 .032
Level .026 .012
Change in family 084 .152
Education 014 .005
Motivation-achievement .011 .008

Test score .009 006

N = 4346 (11 extreme cases omitted)
R? (adjusted) = .345

Standard deviation = 3,27

Mean = 1.03

MTR 1075

TABLE 1,27

Trend in Income/Meeds by Change in Family
(for individuals 18 or older and inm target population)

Annual Change in % of
Change in Family Income/Needs Sub-Population
unadjusted adjusted

Same Head, individual is:

Head .099 1.333 38.7

Wife .099 1.489 18.9

Other .151 1.568 13.1
Different Head, was child, now:

Married head .126 -1.101 4.3

Single head -.114 -2.553 6.4

Wife .255 1.547 6.0

Other .250 2.469 1.4
Not a Furmer Child, now:

Head -.059 -.513 7.2

Not head .331 3.646 4.1

100.1
MTR 1075
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large as to make more sophisticated measures unnecessary. It seems essential to

relate income to some measure of need that takes account of family composition.
If we use the strength of the relationship to food consumption relative to needs
as a criterion, then the more complex measure of economic status 1s better than
income alone. '
2. Transition tables showing the distribution of well-being in 1971 for
families at different levels in 1967 indicate that improvement dominates, al-
though there is substantial change in both directions., Improvement continues to
dominate even when we restrict the analysis to units with the same head for all
five years and adjust the needs standard for inflation to eliminate fictitious

improvements.

3. Background and demographic factors like education, sex, and race are
most important in explaining a family's chances of falling into the lowest gquin-
tile of the income/needs distribution for any one of the flve years of the study

(i.e., of being in the target population).

4. For those in that target population, the chance of being petsistently
poor is greater for blacks and is affected somewhat differently by some explana-
tory factors. It takes much more education to improve & black's chance of
avoiding poverty than a white's. While county unemployment did not matter much,
the job market as reflected by size of the largest city and distance to its cen—

ter matters more for blacks than for whites,

5. Changes in family composition and in the existence of secondary earners
not only have dramatic effects on changes in family well-being, but also affect a
substantial part of the population over a four year span. The changes affect
both aspects of our measure of well-being (income) and needs. Since families
with changes in membership are usually larger, there is a larger percentage of
individuafs than of families affected by these changes.

6. Since level and change in status are difficult to disentangle, nine
combinations of level and change were developed and a programmed search was con-—
ducted for groups with different distributions over those nine categories. The
results are dominated by differences in £evef., It is much easier to find things
that distinguish groups by level than by change in status.

7. A searching multivariate analysis of the five-year trend in income/
needs relative to the five-year average finds that changes in family composition
dominate, even when the analysis is restricted to units with the same head for
all five years. Among units with different heads (mostly young people who left

home to set up their own households) high achievement motivaticn or fow test
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scores are associated with greater improvement in status, the latter presumably
reflecting the low level of the family left behind. For families with the same
head, other family changes (e.g., children born or leaving home) and education
make a difference. There is some evidence that blacks are catching up, and that
saﬁple members moving during the period or planning 2head in the first two years
experience greater improvement.

Even before checking these results by regression on the full sample, we
tried different ways of measuring the trend in family money income/needs which
were dominated less by the first and last years than the least-squares trend line.
We also did similar overall search analyses of the trend in the taxable income of
head and wife and in the taxable income of the whole family, And finally we
took apart some of the attitudinal indexes into component subsets of individual
questions. In general, the dominant importance of background and of changes in
family composition and labor force participation remain. The few cases where

some behavior or attitude of the respondents seemed to matter did not persist.

8. A simultanecus multiple regression analysis was then used in place of
the sequential searching strategy on the full sample to test whether the previous
results were really dependable. The analysis was done for the full sample and
separately for the target population. Again the changes in family composition
and labor force participation and the demographic background facts dominated the
explanation of change in economic status. 1§ peopfe’s own attifudes or behavior
on enviionment affect thein economic sltuations, they must do Lt through changes
in family composition on kabur force participation. We do not place too much
faith in the target population findings that being comnected to sources of infor-
mation and help seem to affect the trend in income/needs, or that economizing
seems to affect the tread of taxable income of head and wife, since the apoarant

effects did not generalize to the other derendent variables.

9. Among those who started at a low level of income/needs, some improve
enough to more than make up for inflation. Changes in family composition are

important here too, as is formal education and test score.

10. Finally, we decomposed the changes in income/needs into components
using regression, once for families and again for all individuals 18 years ot
older and in the target population. The overall tesult of all this is that we
find that changes in family composition and {pn Labor force participatitn s0
dominate changes in family well-being that nothing clee seems o matter very
much. It is important to notice that we have devoted much energy to measuring

attitudes, behavior patterns, a personality dimension {achievement motivation},




79
and environmental conditions like unemployment in the county. Hone of these
measures account for much. It is time, then, to look at changes in family com-
position and labor force participation, and then examine earning rates, to see

whether any policy-relevant variables affect them.
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TAELE Al.l

Head's Labor Income im 1971 by Head's Labor Income in 1967
(for families with same head all five years)

1967
All 1967
$1- $2000- $5000- $7500- 510,000- 515,000 Income
1971 0 1999 4999 7499 9499 14,999 or More Group
0 83 25 7 6 4 3 2 18
$1-1999 12 41 10 3 2 1 1 9
$2000-4999 3 20 37 9 4 1 0 12
$5000-~7499 1 7 28 21 9 4 1 13
$7500~9999 0 6 10 35 18 6 5 14
$10,000-14,999 1 2 7 23 55 38 4 21
$15,000 or more 0 0 2 3 8 47 88 13
100% 101% 101% 100% 100% 100% 101% 100%
Number of )
Cases 561 546 877 717 406 352 108 3567
ALl 1971
Income Group 14% 117 18% 22% 15% 15% 5% 100%
Rank Correlation (Kendall's TauB) = .70
Cramer's V = ,49

MTR 1053
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TABLE Al.2

Wife's Labor Income in 1971 hy Wife's Labor Income in 1967
(for families with same head all five years)

1967
All 1967
$ 1- $2000- $5000- $7500- 810,000- $15,000 Income
1971 4] 1959 4999 7499 9999 14,999 or More Group
0 84 36 27 21 17 1] 100 66
$1-1999 g 32 11 9 0 0 0 13
$2000-4999 4 23 36 13 6 0 0] 11
$5000-7499 2 7 20 24 4 40 4] 6
$7500-9999 1 2 4 27 31 0] 0 3
$10,000-14,999 0 0 1 7 42 61 0 1
$15,000 or more 0 0 0 0 ] 0 0 0
100%  100% 101% 1¢01% 1002 101% 100% 100%
Number of Cases 2480 572 367 120 24 3 1 3367
All 1971 Income
Groups 67% 14% 13% 5% 1% 0 #] 100%

Rank Correlation (Kendall's TauB) = .54

Cramer's V = .35

MTR 1053
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TABLE Al.3
Total Family Money Income in 1971 by Total Family Money Income in 1967

(for families with game head all five years)

1967
All 1967
0- $2000- 54000- $5000- $7500- 810,000~ $15,000 Income
1971 519499 3599 4999 7499 9999 14,999 or More Group
0-51999 41 6 2 1 1 0 0 5
$52000-3999 42 40 19 7 2 1 0 12
$4000-4999 6 18 14 5 3 0 0 6
$5000-7499 5 19 31 21 11 3 2 12
§$7500-9999 2 9 19 32 16 8 2 13
$10,000-14,999 3 6 10 26 50 33 14 24
$15,000 or More 1 3 5 8 18 56 81 28
100% 101% 100% 100% 101% 101% 99% 100%
Number of Cases 440 732 303 754 495 558 285 3567
All 1971 Income
Groups 8% 14% 6% 19% 17% 22% 13% 99%

Rank Correlation (Kendall's TauB) = .67

Cramer's V = ,42

MTR 1053



83

TABLE Al.4

Head's Average Hourly Earnings in 1971
by Head's Average Hourly Earnings in 1967
{for families with the same head all five years)

1967 .
No Wage $.01~ $2.00- $3.00- $4.,00- $6.00 All 1967

1871 Income 1.99 2.99 3.99 5.99 or More Income Groups
No Wage

Income 78 11 6 7 3 6 18

$ .01-1.99 12 39 7 3 1 2 13
$2.00-2.99 5 26 20 6 4 3 12
$3.00-3.99 1 13 35 16 & 2 14
$4.00-5.99 2 8 25 53 35 7 23
$6.00 or

More 2 3 6 15 50 80 19

100% 100% 99% 100% 100% 100% 99%

Number of

Cases 647 1090 693 537 437 163 3567
All 1971

Income Group 16% 21% 19% 19% 18% 7% 100%
Rank Correlation (Kendall's TauB) = .64

Cramer's V = .48

MTR 1053
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TABLE Al.5

Wife's Average Hourly Earninga in 1971
by Wife's Average Hourly Earnings in 1967

(for families with the same head all five years)

15967
No Wage  $.01- $2.00- $3.00- $4.00- $6.00 All 1967

1971 Income 1.99 2.99 3.99 5.99 or More Income Groups
No Wage

Income 84 31 26 20 21 47 66

$ .01-1.99 7 30 9 9 ) 10 11
$2.00-2.99 4 26 24 7 g it 10
$3.00-3.99 2 10 24 12 3 5 6
$4.00~5.99 2 2 14 42 37 18 5
$6.00 or

More 1 1 3 g 24 20 2

100% 100% 100% 99% 100X 100% 100%

Number of

Cases 2536 623 259 72 54 23 3567
All 1971

Income Group  68% 16% 10% 3% 2% 1LX 100%
Rank Correlation (Kendall's TauB) = .52

Cramer's V = .34

MTR 1053



TABLE Al.6

Money Income/Needs 1971 By 1967#*

(for families with the same head all five years

and not retired or disabled)

85

1967
1.00- 1.50- 2.00- 3.00- 4.50-
1971 0-.59 .60-.99 1.49 1.99 2.99 4.49 All
0-.59 24 4 1 0] 1 0 0 2
.60-.99 n 20 6 2 1 0 0 4
1.00-1.49 19 32 22 6 3 1 0 8
1.50-1.99 11 18 25 lz 5 3 1 g
2.00-2.99 8 13 30 45 Eﬁ. 7 3 21
3.00-4.49 7 9 11 25 45 EZ 13 27
4.50- 1 4 5 8 18 54 83 29
101% 100X 100% 99% 101% 100% 100% 100%
Number of
Cases 317 445 541 461 531 434 219 2948
All 1971
Groups & 8 13 15 25 23 13 131

Rank Correlation (Kendall's TauB) = .61

Cramer'g V =

.39

*
Needs not adjusted for inflation; ratio should go up 21% just to offset
rising costs.

MTR 1055, 7.01
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TABLE A1.7

Money Income/Needs 1971 By 1967%

{for all families)

1967
1.00- 1.50- 2,00~ 3.00- 4.50~
1971 0-.59 .60-.99 1.49 1.99 2.99 4.49 All
0-.59 26 6 3 1 1 1 4] 3
60-.99 30 23 B 4 3 1 1 7
1.00-1.49 20 29 22 11 6 2 2 11
1.50-1.99 g 15 25 14 9 3 2 11
2.00-2.99 9 15 25 42 27 12 7 21
3.00-4.49 5 9 12 21 38 EE 19 24
4,50- 2 3 5 8 16 43 Eg 23
1017 100% 100% 101% 100% 1002 100% 100%
Number of
Cases 670 897 899 754 846 657 337 5060
All 1971
Groups 6 10 14 15 23 20 11 100

Rank Correlation (Kendall's TauB) = .54

Cramer's V = .33

*
¥eeds not adjusted for inflation; ratio should go up 21% just to offset

rising costs.

MTR 1055, 7.02




TABLE Al.8

Unadjusted and Adjusted Percent of Entire Population in Target Population
And Percent of Target Population Persistently Poor
By Several Demographic, Background and Policy-Related Variables

Adjusted Unadjusted Adjusted Adjusted
Unadjusted Adjusted X in Target X Persis— X Persis- X Persis-

X in Target X in Targer Population tently tently tently Poor
Predictor Population Population Blacks Only Poor Poor Blacks Only
Age N N
25-34 110t .28 .31 .65 486 .09 .14 .27
35-44 957 .25 .26 .60 466 .22 W21 .35
45-54 928 .25 24 .54 445 .28 .23 .39
55-64 707 .29 .24 .63 347 W23 .25 .51
Test
Score N
<6 351 .61 .37 .64 284 42 .29 .39
6-7 494 .51 .35 .60 354 .27 .23 .32
§-9 998 .32 .28 .62 522 21 .21 .40
10 731 .24 26 .62 288 .13 .15 .36
11 597 .18 24 .56 178 .12 .19 .38
12 377 .13 .23 .47 95 .08 .15 .23
13 145 W10 22 .51 23 .16 .29 .57
Unemploy—
ment Rate N
< 2% 34 43 AL .93 16 .00 .03 .11
2-3.9% 775 W26 .26 + 55 3486 .20 .22 .36
4-5.9% 1650 .28 .27 .63 857 .20 20 .39
6-10% 1089 .25 .26 .59 453 .21 .21 .36
over 10% 145 .29 .32 .63 72 .23 .18 .22
City Size N
>500,000 1518 .24 .25 .59 783 .17 W17 .27
100, 000- R
500,000 763 .20 .24 .58 306 .20 .20 .41
50,000~
100,000 407 .29 1 .71 183 .19 24 Y
25,000~
50,000 197 .25 .18 47 74 .21 .18 44
10, 000-
25,000 296 .33 .30 .67 130 .24 .21 .55
<10,000 506 .38 .29 .68 265 24 .24 .48
Outside

u.s. 6 .55 JL - 3 231 .48 -
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TABLE Al.8
(continued)
Adfusted Unadjusted Adjusted Adjusted
Unadjusted Adjusted T in Target X Persis~ X Persis- X Persais-
2 in Target X in Target Population tently tently tently Poor
Predictor Population  Population  Blacks Cnly Poor Poor Blacks Only

Distance
to a Large
City N N

<5 miles 888 .30 .26 .60 481 .18 .15 L34

5-15 miles 1269 .20 .23 .58 578 .18 18 .36
15-30 miles 485 .22 .25 .54 186 .15 .17 .31
30-50 miles 333 .26 .26 .60 136 .27 .27 .40

>50 miles 708 .37 .36 .72 359 .23 25 .43
Qutside U.5. 10 .37 .21 .62 4 .31 .20 .22
Education
of Head N

0 grades 130 .69 .52 .85 108 .48 .38 49
1-5 grades 184 .66 .51 .76 153 .53 L4 -1
6-8 grades 675 W44 .39 .73 433 .21 .20 .42
11 grades 810 .40 .35 .57 493 .19 .17 .37

12 grades 706 .21 .22 .47 271 .15 .16 .29
124+ non-

ascademic 307 .15 .18 .50 84 .12 .16 .32
Some college 420 .14 .19 57 102 .05 .13 .19
B.A. 266 .13 .20 .56 50 .09 .21 .23
Advanced

degree 11 .05 .13 .37 12 .04 .20 .78
N.A. 64 34 .29 .60 38 .12 .13 .20
Sex—-Child
Status N
Male:

married, no

children 662 .13 .16 .34 177 .10 .08 .02

children 1749 .21 .23 A 683 .18 .19 .31

unmarried 2913 40 .38 .70 166 .15 .16 .25
Femgle:

no children 402 .37 .36 .67 226 .20 .18 .31

children 587 .63 .55 .B6 492 .35 .36 .57
Race N
White 2195 .22 .24 - 593 .14 .16 —_—
Black 1364 .60 .46 - 1067 .37 .33 -
Spanigh-

American 100 .54 W43 - 66 .27 .23 —
Other 34 .28 .32 - 18 .08 .12 —_




TABLE Al.8
(continued)

Adjusted Unadjusted Adjusted Adjusted
Unadjusted Adjusted % in Target X Persis—- X Persis- X Perais-

% in Target % in Target Population tently tently tently Poor
Predictor Population  Population  Blacks Only Poor Poor Blacks Only
Motivation N N

<2 114 .56 .38 .79 84 .33 .26 .50
<4 509 W41 .28 .67 317 .23 .18 .31
<& 984 .33 .29 .62 533 .22 .20 .39
<8 1012 .24 .26 .57 455 .20 .22 Al
<10 741 .19 .24 .62 273 .13 .17 .30
<12 308 .12 .23 .39 79 .11 .24 .31

12-14 25 .05 .22 .04 3 .00 .18 -.04




TABLE Al.9

Averages for First and Fifth Year of Two Measures of Econcmic Status, by Chaenge in Family Composition
(for independent half sample of all families)

Same Head and Wife

No change in others, either
Some change in others, same
number or more in family
Some change in others, fewer

in family

Same Head--Not Same Wife {(only
for males)

Head married now
Unmaxried now (widowed,
divorced or separated)

Different Head

Wife became head (widowed,
divorced or separated
previous wife)

*Some other sample person
became head, and is
single man

*Some other sample person
became head, and 1sa
a woman

*Some other sample person
became head and is a
married man, or married
a non-sample man

Head from outside family
unit, or a previcus female
head whose husband returned

All

Family Money Iacome

Mean
Change
1967 1971 1971-1967
§ 8,322 310,890 +2568
8,646 12,785 +413%9
10,936 14,413 3477
6,763 12,958 46195
8,365 9,236 + 871
7,661 6,400 -1261
9,397 6,355 -3042
10,8086 5,121  -5685
8,634 10,308 +1674
10,068 9,106 - 962
8,864 10,884 +2020

*These persons are mostly "splitoffs”

MTR 1047

Head and Wife's Taxable Income

Mean
Change
1967 1971 1971-1967
§ 7,415 % 9,098 +1683
8,101 11,155 +3055
8,846 11,833 42987
6,320 12,057 45737
7,693 7,912 - 81
6,177 2,622 -3555
7,031 5,700 -1331
8,471 3,291 -5180
6,658 9,441 +2783
7,703 8,184 + 481
7,633 9,041 +1408

% of

Families

42
16

14

4

100%

# of

Cases

868
427

364

57
61

136

78

121

243

162

2527

06




TABLE Al.10

Average for First and Fifth Year of Family Income end Hours. by Change in Familv Composition
(for independent half gample of all families)

Family Money Income Relating Leisure Hours
to Needs Standard** Total Family Work Hours (of main adults)
Mean Mean Mean
Change Change Change
1967 1571 1971-1967 1967 1971 1971-1967 1967 1971 1971-1967
S5ame Head and Wife
Mo change in othera, either 2.78 3.50 + .72 4079 3724 - 355 3543} 3868 +325
Some change In others, same
number or more in family 2.59 3.31 + .72 5215 5237 + 22 3104 3360 +256
Some change in others, fewer — , ,, 3.89 +1.47 5537 4833 - 704 3166 3526 +362
in family
Same Head--Hot Same Wife {only
for males)
Head married now 2.47 3.56 +1.09 3380 4843 +1463 3506 3515 + 9
Unuarried now (widowed, 2.52  3.68  +l.16 s061 2781 -2310 3331 3400 + 69

divorced or separated)

Differant Head

Wife became head (widowed,
divorced or separated 2,37 2.35 - .02 4726 2650 -2076 3577 3850 +273
previous wife)

*Some other sample person
bacame head, and is 2.34 2.62 + .28 5561 2351 -3210 3120 3408 +288
single man

*Some other sample person

became head, and is 2.51 2.36 - .15 5643 2159 -3484 3123 3819 +696
a woman

*Some other sample person
became head and is a 2.77 3.27 + .90 5234 4670 -~ 564 3097 3490 +393

married man, or married
a non-sample man
Head from ocutside family
unit, or a previous female 2.21 2.78 + .57 56890 4531 -1149 3026 3521 +495
head whose husband returned

All 2.58 .3 + .77 4772 4022 - 75 3336 3666 +330
*#eeds standard not adjusted for inflation and 1967 not adjusted for farmers.
*These persons are mostly "splitoffs'

MTR 1047

T6



TABLE Al.1l

Averages for First end Fifth Year of Food Consumption and Food Needs Standard for Families
(for independent half sample of all femiliea)

Annual Food Needs Food Consumptionk*
Mean Mean
Change Change
1967 1971 1971-1967 1967 1971 1971-1967
Same Head and Wife
No change in others, either 904 940 + 36 1533 1941 + 308
Some chenge in others, same
number or more in family 1134 1387 +233 1828 2527 + 699
Some change in others, fewer g5 )9y, - 414 2365 2281 - 84
in family
Same Head--Not Same Wife (only
for malas)
Herd married now 774 1056 + 282 1440 1918 + 478
Unmarried now (widowed, 1137 605 - 532 1850 1684 - 166

divorced or separated)

Different RHead

Wife became head (widowed,
divorced or separated 1073 748 - 325 1760 1328 - 432
previous wife)

*Some other sample person
became head, and is 1537 489 -1048 1872 1449 - 432
single man

*Some other sample persom

became head, and is 1562 609 - 8§53 2324 1091 -1233
a woman

*Some other sample person
became head and is a 1327 1050 - 277 1948 1851 - 97

married man, or married
a non-sample man
Head from outside family
unit, or & previous female 1674 994 - 680 2341 1719 - 622
head whose husband returned

Al 1159 1004 - 155 1862 1968 + 106

**Changed questions may affect comparability,
*These persons are mostly "'splicoffs" .

MTR 1047
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TABLE Al.12

Averages for First and Pifth Year of Two Measures of Economic Status, by Change in Family Composigion
(for independent half sample of all individuals)**

Family Money Income Head and Wife's Taxable Income
Mean Mean
Change Change % of # of
1867 1971 1971-1967 1967 1971 1971-1967 Individuals Cases
Same Head and Wife
No change in others, either $ 9,313 $12,993  +3680 $ 8,626 $11,092 +2466 42 2687
Some change in octhers, same
number or more in family 8,855 13,267 +4412 8,322 11,463 43141 21 1731
Some change in others, fewer
in Family 11,501 15,694  +4193 9,671 12,855 43184 18 1427
Same Head--Not Same Wife (only
for males)
Head married now 6,858 12,710 +5852 6,431 11,821  +5390 82
Unmarried now {widowed,
divorced or separated) 8,093 9,618  +1326 7,436 8,031 + 597 102
Different Head
Wife became head (widowed,
divorced or separated 7,531 7,323 - 206 6,235 2,589  -3646 4 399
previous wife)
*Scome other sample person
became head, and is 9,573 6,473  -3100 6,870 5,666 -1204 1 76
single man
*Some other sample person
became head, and is 9,727 5,174  ~4553 7,401 3,280 -4121 2 185
a woman
*Some other sample person
became head and is a 8,080 10,940 42860 5,702 9,462  +3760 7 397
married man, or married
& non-sample man
Head from outside family
unit, or a previous female 9,861 10,200 + 339 7,496 8,370 + 874 3 217
head whose husband returned
All 9,430 12,761  +3331 8,329 10,651  +2322 100% 7303

*These persons are mostly "splitoffs"
**Note: Tables 4-7 are for individuals, not families.
MTR 1047
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Same Head and Wife

No change in others, either
Some change in others, same
number or more in family
Some change in others, fewer

in family

Same Head~-Not Same Wife (only
for males)

Head married now
Unmarried now (widowed,
diverced or separated)

Different Head

Wife became head (widowed,
divarced or separated
previous wife)

*Some other sample person
became head, and is
single man

*Spome other sample person
became head, and is
a woman

*Some other sample person
became head and ie a
married man, or married
a non-sample man

Head from outside family

unit, or a previous female

head whose husband returned

Al

*#ieeds standard not adjusted for inflation and 1967 not adjusted for fermers.

Family Money Income Relative

TABLE A1.13

Averages for First and Fifth Year of Family Tncome and Hours, by Change in Famlly Compositlon
(for independent half sample of all individuals)#

to Needs Standard#

Total Family Work Hours

Leigure Hours
(of main adults)

Mean Mean Hean
Change Change Change

1867 1971 1971-1967 1967 1971 19711967 1967 1971 1971-1967
2.67 3.46 + .79 4765 4586 - 179 3331 3685 +354
2.38 3.06 + .68 5479 5625 +1046 3003 3285 +282
2.28 3.71 +1.43 5776 5399 - 377 3104 3472 +368
2.41 3.34 + .93 3457 4910 +1453 3481 3489 + 8
2.31 3.33 +1.02 5072 3347 ~-1725 3342 3255 - 87
2.02 2.15 + .13 5202 3322 -1880 3350 36238 +288
2.27 2.63 + .36 5606 2346 -3260 3145 3422 +277
2.29 2.16 - .13 5621 2236 -3385 3150 3771 +581
2.06 2.95 + .89 5269 4951 - 318 3045 3435 +390
2.15 2.76 + .61 5967 4763 -1204 2935 3534 +599
2.44 3.27 + .83 5195 4827 - 368 3190 3534 +344
MIR 1047

*These persons are mostly "splitoffa"
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TABLE Al.14

Averages for First and Fifth Year Annual Food Standard Change#®®*,
by Change in Family Composition
(for independent half sample of all individualg)**

Mean
Annual Food Needs Change % of # of
1967 1971 1971-1967 Individuals Cases
Same Head and Wife
Ne change in others, either $ 1184 $1259 + 75 42 2687
Some change in others, same
number or more in family 13711 1631 + 260 21 1731
Some change iIn others, fewer B
in family 1812 1434 378 18 1427
Same Head--Not Same Wife (only
for males)
Head married now 852 1166 + 314 1 82
Unmarried now {(widowed, 1290 861 449 1 102

divorced or separated)

Different Head

Wife became head (widowed,
divorced or separated 1424 1165 - 259 & 399
previous wife)

*Some other sample person
became head, and is 1558 496 -1062 i 76
single man

*Some octher sample person

became head, and is 1539 736 - 803 2 185
a woman

*Some other sample person
became head and is a 1399 1269 - 130 7 397

married man, or married
a non-sample man
Head from outside family
unit, or a previous female 1682 1138 - 544 3 219
head whose husband returned

All 1382 131 - 51 100% 7303
*These persons are mostly "splitoffs™

**Note: Tables 4-7 are for individuals, not families
***Changed questions may affect comparability

MTR 1C47
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TABLE Al.15

Variebles Introduced as Possible Factors Explaining the Trend
in Taxable Income of Head and Wife Relative to the Five Year Average

Overall
Importance
(Eta?) Variable**
Forced splits
.032 Change in wife's work status
First rank:
.046 *Age
.002 Sex-marital status in 1972
.017 *Race
.014 Test score
.007 Grew up on a farm
.027 Education
.001 Other training
.000 Veteran
Second rank:
.006 Size of largest city in artea
.023 *Change in jobs aver the period
.012 *Change in residence
.002 Unemployment in the county, average of years 2-5
Indexes :
Actitudes and Self-ratings:
. 006 Sense of efficacy
. 006 Trust in others
.007 Ambition-aspiration
022 Achievement motivation score
Behavioral reports:
.003 Real earning acts (do-it-yourself, home
production)
-016 *Economizing
.010 Risk avoidance
. 006 Planning
.009 Connectedness ro sources of information and
help
.024 *Money earning acts

* Tndicates that that variable can account for 1% or more cf the
variance with a single adjustment of the whole initial group. How-
ever, money earning acts seemed to work In reverse, and the index
of trust in others only became important in two subgroups; its
effect was oppeoaite to the usual expectations: the trusting ones
did worse. Given the large number of thiogs tried, even this lasc
result is suspect and we shall examine the components of this index
separately.

**See Glossary for definitions of variables and an explanation of
etal,




TABLE 4l1.16

Factors Affecting the Trend in Taxable Income of Head and Wife, Relative to Average

(for all families with gsame head and In labor force in 1968 and 1972)
[Regression analysis with categorical predictions]

All Working Population Target Populacion Only
Gross Net Gross Net
Effect* Effect¥* Effect* Effect®*
Working wife (or one who quit) .034 .031 .04l .033
Test score (1972) . Q06 -Q09 Q11 .043
Achievement-motivation (1972} .007 .009 .028 .056
Unemployment In county (4-yr avg) 002 .001 .015 .023
Matters what others think? .003 ,002 .018 018
Level of income .G13 071 .026 .094
Have limitations? -000 .000 .007 .003
Union member 011 .015 .023 054
Age .032 .032 026 .030
Race .007 .011 .013 002
Education .QL0 012 L0268 L046
Sex-marital status .015 .012 .011 .019
Money earning acts (1968-1969) .015 .021 L0348 041
Connectedness (1968-1969) . 004 -005 .007 .010
Planning acts (1968-1969) .002 .001 .006 .002
Risk avoidance (1968-1969) -004 .06 018 .028
Economizing (1968-1969) . 006 .012 .048 .050
Low education-high test ecore .003 001 .003 .007
N = 2504 891
R (adjusted) = .147 .282
Mean = 6.95 5.81
Standard deviation = 10.63 17.72

*
Eta squared {(correlation ratic}: see Glossary

*
Beta squared: see Glossary

MTR 1080




Working Wife in 1967
but not in 1971

FIGURE Al.1

Percent Annual Increasef in Taxable Income of Head apd Wife
(ralf Sample)

Sawme Head and Wife All 5 Years,
and Head in Labor Force in
Firat and Lasc Year

&.343

t
No Change in Wife's Work Working Wife in 1871
Status but not im 1967
1.68% 6.69% BE.94%
Head 45 Years or Older Head 18-44 Years White or Other Head 45 Years or Older Head 1B-44 Years
in 1972 in 1972 Black Baces in 1972 in 1972
-1.422 3.93% §.26% 12.152 5.75% 10. 862X
46 61 A0 49 93
55 Years or Qlder 18-54 Years
in 1972 in 1972
4.89% 6.92%
Truscs Says He Does Not Low Test High Test
Othera* Trust Ochera® Scores Scores
(Index 3-5) {Index 0-2) ("-11) {12~13)
Standard Deviation = 10.87 3.37% 8.01% 6.17% %.01%
126 Q2 1107
Calculated by fitting s regression trend line to the (L) *E
five observacrions on taxable imcome and then dividing
the average annual trend by the five year average Trusts Saye He Does Not
level of raxseble incoma. Others* Trust Others*
{Index 1-5) {Index 0-2)
*hverape of first twe years' self reports. 3.37% B.0LY
*kSecond Best - Avoiding a circular "explanation” 196
through unemployment.
MTR 1064A
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Chapter 2

FAMILY COMPOSITION

INTRODUCTION

We have seen in Chapter 1 that changes in family composition and the often
related changes in labor force participation deominate the changes in a family's
economic well-being. There are two ways to look at this. One might argue that
they are essentially random events or normal life cycle progressions which can be
averaged out, controlled, or otherwise taken care of and are not very interesting
in their own right. Or one could argue that at least some of these changes, or
their timing, might well be affected by people's purposes, desires, and reactions
to their environmment. It might then be possible for public policy to have an ef-
fect on a family's economic well-heing by altering either the environment or
people’s behavioral responses in such a way that famlily composition is changed.
If it is true that people's economic status in turn affects their decisions about
changes in family composition or labor force participation, then we have more
than a simple sequence of causation. Figure 2.1 gives an abbreviated representa-
tion of these main effects.

There is another more interesting model which might also deserve investiga-—
tion. It deals with the interrelated set of decisions by which people move to-
ward a satisfactory equilibrium in family, job, and residence. An investigation
of the sequences of interrelated decisions is beyond the scope of the present
study. It should be remembered that any Joint decision can be interpreted,
studied, and predicted as though it were a set of conditional decisions, in al-
most any order, We could, for example, study decisions to change family arrange-
ments and then, given the result of those decisions, we could study decisions
about jobs and labor force participation. Given these decisions, we could pro-
ceed to study decisions about regidential location.

Our purpose in this chapter is more limited — we merely want to see how
the primary influences on change in family composition appear to work. Changes

in the lives of most families fall into an expected pattern. Family size in-




FIGURE 2.1
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creases as children are born, diminishes as they grow up and leave home. In many

families other relatives as well move in and out,

A family's composition and its economic situation are so clesely inter-
twined that the comings and goings of its members can have a more dramatic effect
on family finances than changes in earnings or employment. When children leave
home, for example, the needs of the parental family, and possibly its income,
falls., These changes may, in turn, cauge the head of the family or his wife to
alter their work effort.

Although many changes in family composition are inevitable or at least cus-—
tomary, their timing may be affected by economic considerations. Children may be
pushed into leaving because of overcrowding at home or may stay longer than they
want to because they have no job to support them elsewhere.

We will describe the pervasive and complex changes in family composition
and see to what extent they occur in response to a family's economic situation or
whether they merely reflect the usual processes of a family's life cycle.

During the five years covered by the study, 42% of the families had no
ciiange in composition except that growing older altered their needs standard a
little. In each of the remaining caases there were changes in family members.

We will try in various ways to classify people according to family changes
using some of the categeries which, in the previous chapter, explained variations
in economic status. Here it is the family changes themselves we want to under-
stand. Later we will shift from families to the individuals within them and look
at their changing relationships to the head of the family.

We will begin by looking at a sample of families as they were constituted
in 1972 and then examine their histories using the following variation of the

change in family composition categories which were used in Chapter 1:

Family Composgition Percent of 1972 Families
Same head and wife and no change in

other members since 1968 42%
Same head and wife but more or

different others 16
Same head and wife but fewer others (mostly

families where children left home) 14
Same head but changed wife —-- got married,

divorced, remarried, widowed, separated 4
Different head -- wife became head (widowed,

divorced, etc.) 6
Different head -— previous female head

got married 2
Different head —— some other family member

became head (mostly children who left home) 12
Different head -- other {including daughters

who left home and got married) 4

100%
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Remember that several familles may have originated in the same 1968 family since

we have a sample of families as of 1372 and are looking backward.

The usual multivariate methods which account for some variables (like age
and marital status), while they examine whether initial economic status affects
subsequent changes in family composition, are not available to us unless we look
separately at each possible change in family composition. Even then the use of
least squares regression procedures to explain low probability events has its
problems. We have chosen instead a simpler, more transparent process of dividing
the sample sequentially into groups with the largest differences in thelr discri-
butions according to change in family composition. For this purpose we use a
systematic searching program which, given a list of possible explanatory factors,
proceeds accerding to a prestated strategy to search for what matters.l

We shall not dwell on the obvious and expected demographic sequences that
appear in Figure 2.2. Age, sex, and marital status are associated, of course,
with getting married, divorced or widowed, with having children, or with children
leaving home. The concept of the family life cycle through which people move is
an artificial construct, but most families go through the stages at about the
expected ages. What we will lock for and report in this chapter are othet influ-
enceg on the timing of these events.

Young married people were more likely te have children and were a little
less likely to get divorced 1f they owned their own home. This finding may be
correlation, not causation, and is hardly a sufficient basis for a policy encour-
aging homeownership.

Among families with older heads, more children woved out from homes which
were overcrowded in 1968 than from homes with adequate space. It is always pos-
sible that families which expected children to start leaving home soon did not
expand their housing for the few remaining vears. But the question arises of
whether less expensive housing, and enough vacancies to encourage moving to more
adequate housing, might not encourage families to stay together longer, to edu-
cate their children longer, and to delay the formation of new (usually low in-
come) families.

The other differences in Figure 2.2 are well known to demographers, For
instance, the longer people had been married, the less likely they were to have
more children (enlarge the family) and the more likely the older children were to

leave home. Older families were also more prone to be changed by the death of

1For a description of the program see THAID in the Glossary and Appendix C or see

J. Morgan and R. Messenger, THAID, A Sequential Analysis Program for the Analysis

of Nominal Scale Dependent Variables, Institute for Social Research, The Univer-
gity of Michigan, Ann Arbor, Michigan, 1973.




FIGURE 2.2
Change tn Family Composition 1968 to 1972 by Conditlon fm 1968

All 3827 Families in 1872
(using 3/4 of sample)

Head 18-34 Years Head 3% or
in 1968 Older in 1963

55 Years or Qlder

Married in 1968 35-54 Years 014

Single in 1968

Hale Female Harried Lesgs Thao Married 5 Yearn risrriea Less Than || narried 20 Years narried || Not married {pingle
S Years 1n 1968 or More in 1968 10 Yeara or Wever or Hore divorced, widowed,
in 1968 sepuraced)

N N TN

AN

1967 1967 Never Once Rant || Married 1967 1967 | |Actual- | [Actual- | |Actual- | [Actual- | |Actual~ | |AcEual—
income || Inzome Married Married 5-9 10 or Incone| |Income| [Required| ({Required| |Required] [Required |Required| |Required
[Needa Keeds Years More Heeds | |Needa ||Rma: +L | |Rmo: +2 | |Ruw: +2 | |Rme: +3 | |Ros: +1 | |Ras: +2
<i.80 >1.50 Years %2.00 [|>2.00 ||or Less | [or More |}jor Lesa | lor Hore | |or Less | ot Hote | .,

Change in Faaily
Compusition:
Same head and wife:
56 0 57 27 10 22 15 45  No change in others 34 56 14 33 48 66 57 b 42
Different or motre
7 0 10 13 72 50 41 26 others 14 12 T 10 6 4 6 9 16
0 9 1 4 2 1 1 & Fewer Others 19 14 32 25 14 L} 12 5 14
Saze head:
Head got divarced
34 36 0 0 [} 9 3 [ andfor married 5 4 3 2 4 & 0 0 4
Different head:
0 ] [ 0 5 10 9 4 #ife became head 5 5 3 3 15 11 1] 1 ]
Female head got
] 3 23 37 P L 1 4 married 1 1 1 1 0 [} 4 1 2
Jther family member
3 23 4 s 2 3 2 10 became head 16 7 28 20 ] 5 17 5 12
Jther {other female
Family member warried;
female head had husband
0 [} 4 8 1 2 2 2 return, ete-) 6 2 13 [ 2 1 k) 0 4
100 101 99 99 100 101 9% 101 rotal 100 39 101 100 99 99 100 100 ioo
42 30 107 181 65 198 247 188 Number of Cases 490 275 730 445 765 272 140 188 |3827
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one spouse.

In order to understand better the influence of economics on family composi-
tion, we looked at the effects of family economic status in 1968 on the subsequent
pattern of changes in family compesition. This was done for each of the eight
main groups of Figure 2.2 according to age, marital status in 1968, sex, and how
long they were married (see Figure 2.3), Among the young single heads, there was
less change of any kind if the initial economic status was poor, but the numbers
are too small to make much of this. Among vyoung married couples, those that had
better initial economic conditions were more likely to have children. Presumably,
this was the result of timing since we have no overall evidence that family size
ends up positively associated with income. There were also more splitoffs (new
heads) leaving intially low income/needs families, even at these young ages (head
18-34 in 1968).

The frequency of divorce was affected by income in intriguingly different
ways depending on how long a young couple had been married. For young couples
married less than five vears in 1968, a fow initial income/needs led to more
divorce, but for young couples married five years or more a very htgh initial
economic status was more often associated with divorce. Perhaps these longer
married couples could only afford diverce if they were rather well off, whereas
the younger ones were driven to it by economic difficulties.

Let us turn now to the older families -- those with heads 35 or older in
1968. There was a persistent pattern of more family change, usually from child-
ren leaving home, if the dnitial economic position was poor. The implication is
that economic forces influence at least the timing of this major event —- the
undoubling of families and the formation of new households by the children. Pre-
sumably, if the parental income was low the alternative possibilities for the
chidren striking out on their own were better than what they could expect if they
had stayed at home, We can also assume that dropping out of school is connected
with this patrern of leaving home -- low Eamily income makes the temptation of
dropping out of school, getting a job, and leaving home more attractive.

Remember that, although we have done a little selecting of second best pre-—
dictors, our main results were derived from a flexible search for what affected
changes in family composition. One important advantage of a general search
process like the one we have used is that it canm also tell us what does notl mat—
ter. There appeared to be no large racial differences in the frequency of change
in family composition, nor did unempleyment in the county seem to inhibit mar-
riage or having children.l
lIn an earlier analysis of change over three years, 1968-1971, there did seem to

be an effect of high local unemployment inhibiting new birchs; see James Morgan,

Change in Family Composition as a Behavior to be Explained, Working Paper, Sur-
vey Research Center, 1972,
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FIGURE 2.3

Effects of Initial Momey Income/Needs on Change in Family Compoaition, for Same Subgroups*
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ANALYSIS

I. <Changes in Family Composition and in Labor Farce Participation

Following the general model we presented at the beginning of this chapter,
we could look at the effects of changing family composition on changing labor
force participation of family members, but that will be part of a more thorough
study of work in a later chapter. 5o we turn here to a brief look at the cat-
egories presented in Chapter 1 that combine changes in family with changes in
labor force participation where the family head is the same. We do not learn
much from describing the 18 groups, certainly nothing beyond the usual demo-
graphic relations. Families with changes were younger, better educated, and more
likely to have changed residences (see Table 2.1).

To get 4 clearer picture, we locked only at the families where there had
been the same head in all five years and where he had been in the labor force at
the beginning and end of the period. There were few enough groups here so that
we could use once more a systematic search for things that might matter -- that
might increase or decrease the likelihood of a change in family size or a change
in the number of other earners (including the wife).l

We introduced as pogsible influences on changes in family size of other
earners the following:

Environment

Unemployment in the county
Surplus or shortage of rooms in 1968

Attitudes
Question whether it matters what others think of you
Sense of personal efficacy (three items averaged over first two years)
Self-report on planning (three items averaged over first twe years)
Anomie (world is hostile) (two items averaged over first two years)

Behavior Indexes

Index of '"bad habits" or poor record {late to work, skips work, says he
has a "record'")

Investment in self (schooling, getting training for a better job, first
two years)

Real earning acts (index of items, first year)

Fconomizing (first year index)

Planning acts (first year index)

Index of connectedness to sources of information and help (first year)

None of these environmental, attitudinal, or behavioral factors, however,

made any significant difference either overall or within any of the age-sex-

lNote that we used a broad definition of change in other earmers that required
crossing a wide threshold, from less than $500 in earnings for wife and others
to more than $2000, or the reverse,




TABLE 2.1
Proportione Who Meet Certain Criteria, within Groups
According to Change in Family Composition and in Extra Earners

1968 Head Was: 1972 Head Wag:
Shortage  Moved Not
of rooms  since high school Number
25-34 35-54 Female in 1968 1968 18-34  graduate Female of cases

<65, not In labhor :

force 1968-72 11% 50% 51% 12% 50% 17% 67% 631 285
Entered labor force

(same head) 27 37 59 19 68 30 65 60 54
Left labor force 3 12 25 5 28 14 64 26 434
No change in other

earners, same members 22 51 15 3 34 20 34 16 1132
No change in other

garners,more members = 47 23 4 2 57 59 30 4 467
No change in other

earners,fewer members 6 81 13 8 35 4 41 14 S46
More other earners,

same members 21 64 3 7 42 13 28 3 167
More other earners,

more members 2] 42 22 15 63 51 40 22 84
More other earners,

fewer members 4 94 7 3 25 1 40 7 63
Fewer other earners,

same members 7 71 17 0 a7 15 40 17 32
Fewer other earners,

more members 59 11 0 1 57 74 21 0 95
Fewer other earners,

fewer members 26 55 11 8 72 31 47 14 53
»A5 not in labor

force 1968-72 0 0 39 4 18 0. 72 48 278
Different head,

single male 7 69 28 12 98 90 26 4] 167
Different head,

married male 12 65 27 13 95 87 25 0 795
pifferent head,

single female 3 78 19 16 98 96 15 160 150
Different head,

widowed female 5 38 -] 7 30 5 63 100 96
Different head,

divorced female 31 45 11 10 78 58 31 100 207
ALL 17 46 15 7 48 31 48 25 5060

0T
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marital status groups, Demographie forces still dominated. This does not mean

that the timing of these events cannot be affected by environmental or motiva-
tional forces; it means only that it would require a much wmore detailed analysis
of each of the demographic subgroups to uncover the effects. The analysis con-
firmed the apparent effect of initial housing conditions on subsequent reductions
in family size {undoubling).

There were also gome suggestive findings that one behavior index and one
pair of attitudinal guestions might have some effect: among older families,
those who exhibited more planning acts in the first two years were more likely to
have decreases in family size. Ts planning associated with completing one's
family earlier and thus having children leave home earlier? Trust alsc may play
a role ia family size. Middle aged families who in the first two years said that
the life of the average man was getting better, and who sald that there were not a
lot of people who had geed things they did not deserve, had fewer subsequent
changes in family size. Perhaps trusting the world helps create éamily Stability
or vice versa, What really mattered most in determining family size, of course,
were age, sex, and marital status as indicated in Table 2.2,

We have not gotten very far beyond the usual demographic forces in explain-
ing changes in labor force participation. But we must kKeep these changes in mind
because they dominate the changes in economic¢ status of families. Insofar as any
variations in labor force participation are influenced by public pelicy, their
effects may be much greater than the probably small changes in earnings or in
hours of work.

A major difficulty in explaining changes in family composition, other than
births, is that information is usually lacking on alternative courses of action.
If someone marries, the premarital situation of the non-sample spouse is gener-
ally not known. If someone gplits off from a panel family, we know his situation
before and after the split but we do not know what his alternative opportunities
would have been if he had not left home. We can, however, assume that the in—
dividual's income, if any, before he left home is some indicatlon of what he
could expect 1f he lived alone. This assumption permits the following analysis

of those leaving low income homes.

Il1. A Separate Look at Those Leaving Low Income Homes

A particular family composition change that merits special study is the

departure of adults, other than head or wife, from the hOusehold.l It is possible

lAnother type of family composition change which is also being analyzed with the
Panel data is separation or divorce. Dr. Oliver Moles, formerly of the Office
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TABLE 2.2

Change in Family Size and Major Earner Other than Head,
by Age, Sex, and Marital Status (for families with the same
head all five years who was in the labor force in 1968 and 1972)

1968 age < 30
and Marital Status

Single Single Married >50 in

Family changes males females couples 31-40 41-50 1968 All
No change in other

earners or members 51% 85% 32% 47% 41% 63% 47%
No change in other

earners, more members 23 5 45 16 5 5 .17
No change in other )

earners, fewer members 0 1 4 17 36 21 20
More other earners,

same members 0 0 4 11 5 4 6
More other earners,

more members 22 6 3 1 2 1 2
More other earners,

fewer members 0 0 0 3 5 1 2
Fewer other earners,

gsame members 4 3 0 1 2 2 2
Fewer other earners,

more members 0 0 9 2 0 0 2
Fewer other earmners,

fewer members 0 0 4 0 3 3 3

Number of cases 53 78 518 717 670 545 2588
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to look both at those who left and those who did act leave, whereas with most
other doubling or undoubling we do not know the alternatives well. These changes
seem likely to be affected by environmental factors and perhaps by public policy.
While many of these moves are made by children who leave to set up their own
households as a part of the expected life cycle change in families, both the
timing of this decision and the decision of other relatives may be motivated by
the economic situation of the individual and the family in which he resides.

The particular group of individuals on whom we shall focus are those 17
years of age or older in 1971 who were neither head of the family mor the wife.
Since the low income families are of particular relevance to the policy implica-
tions of this analysis, we further restrict ourselves to those families whose
1970 income was less than twice the annual needs standard. There are 1008 such
individuals. Their relation to the head of the household in 1971 is given i1in
Table 2.3.

'Nearly all (90%) of the individuals who split off were sons or daughters of
the heads of households. Table 2.3 ghows that 26% of all eligible people actu-
ally moved out between 1971 and 1972. This proportion varied a little depending
upon the relation to the head, Parents of the head and other relatives were less
likely to move out than children, grandchildren, and siblings. Age was associa—
ted with the probability of moving out, as Table 2.4 confirms: the 22 to 25-year-
olds were more likely te move out than older or younger persons.

The probability of moving out varied among different age, race, and sex
groups (see Table 2.5). While male-female differences by age groups were not
large, black-nonblack differences were substantial. Blacks less than 26 years
0ld were much less likely to move out of the household than nonblacks of those
ages, but for those over 26 years old the situation was exactly reversed. Nearly
one-quarter of the older blacks moved out while only 5% of the older nonblacks
did so.

Several economic factors may be important in the decision to move out, A
sufficiently large increase in individual income, a low income/needs level in the
original family, and a4 high income/needs ratio in the new family all are poten-
tial predictors. Two additional economic variables which we call "incentives to
split™ are included. The first is the individual's income relative to his needs
(defining his own needs as $1500) in 1971 divided by his family's income/needs in
1971. 1If the ratio is greater than 1.0, the individual would be economically
“of Planning, Research, and Evaluation of the Office of Economic Opportunity and
now at the National Institute of Education, 1s using these data to study marital

instability and has produced a working paper entitled Some Social and Economic
Background Variables in Marital Instability.
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TABLE 2.3
Distribution of Individuals* Eligible to Split Off by Relation to Head

Proportion in group

Number Proportion who moved out
Relation to head (1971) of cases of cases between 1971 and 1972
Son or daughter 908 90.0% .27
Brother or sister 26 2.6 .23
Father or mother 24 2.5 .14
Grandchilid 15 1.5 .22
Other relative 35 3.4 A1
Total 1008 100.0% .26

*
These individuals were older than 17 in 1971, were neither head nor wife, and

were members of families whose 1971 income/needs is less than 2.0. MTR 1057

TABLE 2.4

Proportion of Individuals* Moving Out by Age Categories

Proportion Moving Out Number of

Age in 1972 between 1971 and 1972 cases
183-21 24% 712
22-25 47 157
26 or older 12 139

*
These individuals were older than 17 in 1971, were neither head nor wife, and
were members of familjes whose 1971 income/needs is less than 2.0.

MTR 1057
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TABLE 2.5

Proportion of Individuals* Moving Out between 1971 and 1972

by Age, Race, and Sex

Race Sex
Age in 1972 Black Nomblack Female Male A1l
18-21 17% 27% 27% 21% 24%
22-25 37 54 50 44 47
26 or older 23 5 14 9 12
Total 28% 22% 28% 24% 26%

*
Individuals who were older than 17 in 1971 and were neither head
nor wife and were members of families whose 1971 income/needs

ratio did not exceed 2.0,

MTR 1057

TABLE 2.6

Strength of Simple Association between
and Economic Variables and the Decision
Predictor
Payoff from splitting (before-after)
Change in individual income
Age of individual
1971 incentive to split (pre-split)
1971 total family money income
1971 family income/needs
Race
Sex

*
For individuals who were older than 17
neither head nor wife, and were memhers

Demographic,

to Move Out
sea’
157
.133
.063
025
.020
.010
.008
.002

in 1971, were
of families

whose 1971 income/needs ratio did not exceed 2.0.
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better off if he or she were living alone, even with his or her present income.
A second measure related to the incentive to split is the "payoff from splitting"
which is the ratio of the 1971 family income/needs to the 1972 family income/
neads.

‘The variables thought to be important for the decision to move out and a
measure of their simple association (etaz) with the decision are presented in
Table 2.6.

The two variables most strongly associated with the probability of moving
out are payoff from splitting and the change in individual income. Neither of
these has unambiguous causdlf relationships with the dependent variable. The pro-
portion moving out in different categories of the payoff measure are shown in
Figure 2.4. Groups whose economic status either improved or deteriorated sub-
stantially were more likely to include movers. This may only reflect the fact
that those who did not move ocut lived in families in which there was little
change.

Many people experienced substantial increases in income between 1971 and
1972 and their probability of moving was greater than those without large income
increases (see Figure 2.5). Of course, the increase in income and the decision
to leave home may have been a simultaneocus or joint decision, and we cannot be
sure that the income increase actually led to the move.

Turning from the measurement of change in economic status to that of orig-
inal level of status, it can be seen from Table 2.6 that the "incentive to
split” measure had a stronger association with the proportion moving out than
1971 fawmily money income or 1971 family income/needs. The expected positive re-
lationship between the incentive to split and actually splitting off was strong-
est for individuals with the greatest incentives to split (see Figure 2.6).

There was no clear relationship between the proportion moving out and
either of the family income measures (family total money income or family income/
needs). It is not useful, then, to think of the decision to move out of poor
families as having a simple asscciation with measures of family status. Race and
sex had no effect either.

This analysis was restricted to changes in a single year, to individuals 17
and older, and to persons who were not the head or wife. There was a substan-~
tial number of individuals in the sample in early 1972 who had not been a head,
wife, son, or daughter in 1968, including some children born during the period.
If we exclude those who are not in the sample but merely moved inteo it, we can
describe the pattern of changes of sample individuals over the period in several

ways .




FIGURE 2.4
Proportion of Individuals Moving Out between 1971 and 1972 by Paycff from Splittingl
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PROPORTION OF INDIVIDUALS

FIGURE 2.5
Proportion of Individuals ioving Out between 1971 and 1972, by Change in Individual Income
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Proportion of Individuals Moving Out, by "Incentive
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IIT. Changes of Sample Individuals, 1868 to 1972 - Transitions

If we exclude from the sample those individuals not properly in the sample
because they married into it or are otherwise not related to the original sample
members, then we have 16,140 individuals. Of these, 1532 were not living in the
household at the time of the initial interview. Most of these are childrenm born
during the period. They represent 7.3% of the sample of individuals, 3.3% of
them sons of the head, 3,3% daughters, and 0.7% other relatives such as grandsons
and granddaughters.

Table 2.7 gives the transition data showing the joint distribution of each
individual's relationship to head and marital status in 1968 and 1972, There are
empty cells because people do not change sex, of course. If we notice that some
79.5% are along the diagonal, meaning no change in their relationship to family
head, we can introduce for that group a further distinction: whether there was
any other change in the family, i.e., in the members other than the head or wife,
or in the head or wife themselves. With this additional division, and combining
the sexes a bit, we get the transition categories of Table 2.8. It is clear from
this table that different age groups had wildly different patterns of change.
Cramer's measure of association between age and change in family is .34. Inter-
estingly enough, neither initial economic level nor initial overcrowding had much
to do with these changes.

The implications are that changes in the family have a demographic life of
their own. Yet Table 2.9 shows that they had profound effects on the individual's
economic status, surpassed only by the effects of changes in labor force partici-
pation of family members.l Individuals who got divorced were usually worse off,
Those who got married were much more likely to be better off., The splitoffs were
frequently worse off, particularly if they did not acquire a double income family
by getting married. Presumably the parental home which they left was in good
economic shape with an earner at the peak of his earnings {and perhaps a working
wife as well). The patterns would be still more dramatic if the changes in fam-
ily size and in earners were also distinguished.

We have thus replicated for individuals our findings for families that
changes in family structure have profound effects on economic étatus, and that

these changes are relatively frequent.

lNote that the individual's economic status is measured by the family income

relative to family needs of the family he or she is in.




TABLE 2,7
Trangitions of Sample Individuals 1968-1972 by Relationship to Head

1972
Single Single
Male male female Other Othexr
1968 married head head Wife Son Daughter Male Female All
Married male head 18.3% 1.0% 0.1% 19.4
Single male head 0.6 1.4 2.0
Single female head 4.9% 0.8% 5.8
Wife 1.9 18.2 20.1
Son 2.4 0.9 18.4% 21.9
Daughter 1.1 2.4 16.5% 20.1
Other male 0.3 0.1 0.4 0.7 1.5
Other female 0.2 0.3 0.2 1.1% 1.8
Not pregent in 1968 3.3 3.3 0.4 0.3 7.3
All 1968 statuses 21.6 3.5 8.2 2.7 22.2 20.0 1.2 1.4 100.0

Number of cases 2688 464 1435 2734 4172 3871 366 401 16,140

81T



TABLE 2.8

1968-1972 Change in Relation to Head,

and if none, by Change in Family by Age in 1972 {(for all individuals)

Change

Age of Individual in 1972

in Individual's
Family Situation <6

Ne change in
relation to head:
No change 10

change;same head&wife 14
change in head/wife 3
Divorced or widowed
Married
Became a dependent
Son became married head¥
Daughter became wife

Son, daughter, other who
became head or wifex

Other dependent with chan-
ged family relation 72

Total 99
Percent of sample 11
Number of cases 2133

*Mostly splitoffs,

6-11 12-17  18-24  25-34  35-44  45-54 55-64 65-74 275
44 43 16 30 51 39 62 75 74
40 44 35 40 38 51 29 14 11
13 11 7 5 2 2 1 1 2

1 5 5 5 5 7 7

5 2 2 1 1 1

0 0 0 0 0 o 1

11 7 0 0 o 0 0

1 i5 3 0 0 0 0 0

0 13 6 1 1 1 1 4

3 1 1 0 0 0 0 0 0

100 100 101 101 99 100 99 99 100
12 13 14 i2 11 10 8 6 3

2466 2569 2257 1747 1628 1436 1046 567 291

All

35.0
34.

R N O NWL
RN~ S D = B = R« ]

99.9
100
16140

61T



TABLE 2.9

Change in Family Income/Needs, for Individuals by Change in Individual's Relation to Head,

Change in

Income/Needs
-2.00 or less
-1.00 - -1.99
- .50 - - .99
- .01 - - .49
+ 0 + .49
+ .50 - + .99
+1.00 - +1.99
+2.00 - +2,99
+3.00 or more
Total

Percent of sample

Number of cases

or Change in Family Composition (for all sample individuals)

No Change in Individual
Relation to Head

0eT

No Change; Being Dau- De-~
change not in  Change; Di- a Son ghter pendent
in head/ head/ vorced/ Got depen- became became became Ap—
family wife wvife widowed married dent  husband wife head/wife peared All
2 1 4 6 2 0 8 5 13 4 3
4 3 4 8 10 0 7 6 14 6 5
4 3 g 11 2 0 6 8 8 5 4
9 10 13 12 7 29 11 10 11 12 10
24 24 22 20 12 29 16 10 15 21 23
21 18 15 13 12 4 13 13 8 17 18
23 22 18 18 19 1 21 23 18 22 22
7 10 11 6 16 17 11 13 7 8 9
6 8 4 6 20 19 8 12 5 5 7
100 99 100 100 100 99 101 100 99 100 101
39.0 34.8 5.6 2.9 1.4 6.2 2, 2. 3.0 8.2 100
5443 6252 1106 387 195 20 291 292 446 1708 16,140
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SUMMARY

There is a very large amount of change in family composition and in the
number of major earners in the family over a relatively short four-year span.
These changes have dramatic effects on economic status. For many individuals,
such as children, they are changes resulting from the decisions of others, While
much of the change is the expected and regular life cyecle process, not all of it
is, and the tinming of the standard changes may well be affected by enviroamental
conditions and individual motives and purposes. Much more needs tc be done to

sort out these marginal effects, now overwhelmed by the basic demographic changes.
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Chapter 3

WAGE RATES OF HEADS AND WIVES

INTRODUCTION

We found in Chapter 1 that nearly 70% of the differences in total family
income are a result of differences in the amount that the héad of the family
earns. The earnings of the wife account for only 8% of the income variation
among all families, but for about 16% of the income variation among families
where the wife works. Changes over time in the combined earnings of the head and
wife account for 75% of the change in a family's income over these five years.
Whether or not a family is in poverty, then, is in large part dependent on the
amount of these earnings.

The eléments that determine differences in earnings have been the subject
of many previous studies, especially those focusing on education. Income from
labor is a result of two distinet factors: a) the wage rate a person is able to
earn and b) the hours a person is willing and able to work, Table 3.1 shows
that, for the population of families where the head is employed, differences in
earnings result about equally from differences in hours and differences in wage
rates. For wives, more of the variation is due to hours since many wives work
half time or less.

The nature of the mechanism of income determination is revealed better when
we look at wage rates and hours separately. We do so for two reasons. First,
some factors may influence only one of these variables. Second, at least for
men, higher wage rates are associated with fewer hours worked, so that by looking
at earnings we would tend to underestimate the influence of factors affecting
only wage rates. For example, if men with greater ability receive higher wage
rates but if higher wage rates also mean that men will work somewhat less, the
influence of ability on total earnings will appear to be less than it is on wage
rates. For these reasons the present chapter deals only with what determines
the wage rates earned by heads and wives, while Chapter 4 is concerned with what

determines the hours that the family members work and the relationships between
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TABLE 3.1

Relative Importance of the Components of Head's Labor Income
for Those Who Worked in 1971

82
Hours W45
Wage rates 4l

Correlation between hours and wage rates .16

Relative Importance of the Components of Wife's Labor Income
for Those Who Worked in 1971

B
Hours .69
Wage rates .24

Correlation between hours and wage rates .07

MIR1071

wage rates and hours.

In the first section of this chapter we discusas some of the issues to be
examined and establish a framework for the analysis, We then study the five-year
average wage rates of men and women to determine who receives low wage rates.
Although we will ignore year-to-year changes, we shall take advantage of the
panel by averaging out random "noise" over the five years so that the true statie
relationship will be easier to see. In the fourth section, we examine the wage
rates of young people who leave home during this period and are just starting to
work. The last section looks at the trend in wage rates over time for those who
have low, medium, and high wage rates in the middle of these five years; we ex-
amine who changes their earning power and whether the mechanisms for change are
different for the poor than for the nonpoor. All of the final models tested were
formulated by searching with only half of the sample for the most important re-
lationshipa. Thus, we are much wmore certain that the effects we estimate using

. . 1
the full sample are not just capitalizing on chance.

lSee Appendix A for a more detailed description of this procedure,
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ANALYSIS

I. The Model

One of the most important issues to consider is the role of background in
determining what wage rates a person earns. Intergenerational transmission of
poverty may operate by restricting access to high paying jobs for children of
lower status parents, or by restricting access to the education needed for these
jobs. Another agpect of a person's background is his mental ability. The re-
sults of other studies investigating the influence of intelligence on earnings
are contradictory. Some have found no effects while others discovered a small
but significant difference. However, all the previous data have been based on
special groups 1in the pepulation (veterans, army rejects, geniuses). Although
the test administered to the respondents of this panel study has limitatioms, it
is the first to measure mental ability for a sample representing the whole popu-
lation of heads of househclds where detailed income data have also been collected.

The role of education in the determination of income is also important to
investigate. A great deal of emphasis has been placed on education as a means of
getting out of poverty through programs ranging from Head Start to the Job Corps.
Several recent studies have questioned this strategy and have pointed to the fact
that while education has become more equal in recent years, the distribution of
income has not, Some authors, such as Jencks (1972), have gone so far as to say
that the equalization of education would have no appreciable effect on equalizing
earnings and that chance has determined much of the current inequitable distri-
bution of income, A further hypothesis presented by Thurow and Lucas (1972) comn-
tends that the U.S5. economy is not characterized so much by wage-competition as
by competition for specific jobs. The employers use education as a screening
device to ration the high paying jobs. The increase in the number of college
workers, it is argued, has resulted in employers requiring college credentials
for jobs formerly available to high school graduates. This chapter attempts to
diiscover what effect education has on hourly earnings and to determine if there
are some interactions with other variables which might explain why more equal
education has not been observed to be associated with more equal earnings over
time, We also investigate whether education has any independent effect or
whether its apparent influence is simply due to 1its high correlation with back-—
ground or with occupation.l
lRecent work by Duncan, Featherman, and Duncan (1968} has indicated that the ef-

fect of education is more than that of background and that background has no
direct effect on wages, but Bowles (1972) disagrees and concludes that the
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Much of the discussion of earnings has centered on the determinants of the

supply side of labor, The effects of education and IQ are believed to increase
the marginal productivity of labor. Wage rates also reflect varying demand con-
ditions both for labor itself and for the resulting products. Much of the work
in the Fifties did look at the effects of demand: specifically the relative im—
portance of industry concentration and unionization since these represented devi-
ations from the classic competition theory. A recent article by Wachtel and
Betsey (1972) renews interest in demand conditions and shows that they do have a
substantial influence on wage rates, The effects of demand conditions are very
important to explore since the varying conditions in different geographic areas
are at least in part subject to change by public policy.

The model we shall test in this chapter is based on the following set of
hypotheses:

a) The amount of education a person obtains depends on his background,
intelligence, and motivation,

b} These same three variables plus education determine what occupation
a person works in.

c¢) Background, intelligence, motivation, education, occupation, and local
demand conditions finally determine what wage rate a person receives.

This model can be represented by three equations:

Education = f (Background, intelligence, motivation)
Occupation = g (Background, intelligence, motivation, education)
Wage Rates = h (Background, intelligence, motivation, education, occupa-

tion, demand}

The direction of causation is fairly clear for the education and wage equa-
tions. The choice of education may depend upon occupational aspirations, how-
ever, so the recursiveness is suspect for this equation. However, the main ef-
fect is probably the one specified in this system.

We shall not try to estimate all three of these relaticnships; Chapter 7
is concerned with the exact determinants of educational attainment. Instead, we
can infer the mechanism described by the full model by first estimating the wage
equation using only background variables. Education is then added, then occupa-
tion, and finally, the demand conditioms. If growing up in the South, for
example, affects wage rates when we are considering only other background mea-
sures, but does not have an effect when education is also controlled for, this
indicates that having a southern background influences wage rates only insofar as
it determines how much education a person receives. We might then conclude that

education effect only reflects social class and that social class has a strong
independent impact on earnings.



TABLE 3.2

5imple Correlations with Five-Year Average Wage Rate and Regression Variables -
Male Heads of Households®

Background
Agez .05
Age .02
Age less than or

equal to 30 -.15
Grew up on farm -.25
Grew up 1in city .23
Father's occypation .22
Father's education .18
Veteran .17
Race -.14
Motivacion .18
Low test score -.22
High test score .25

Education

Education A
Education, High

Test Score b
Education, Vet-

eran b
Education, Grew

up in city b
Sibling has less

education .16
Education, age

leag than or

equal to 30 b

Occupation

Professional
Managers
Self-employed
Clerical, Sales
Craftsmen
Operatives
Laborers
Farmers
Mige., Armed
servicesa

Demand

Tenure .
Large city
Small towa -.
Union
County wage .

Industry
Agriculcure, Mining -.
Manufacturing, non-
durables .
Manufacturing,
durables c
Construction .
Trade -.
Finance
Services .
Government -.

North East c
North Central
South -,
West .

Education, wnion b
Education, large city b

16

.25

24

.02

18

21

0z

o1
06

.08

07
0004

.04

17
02

2Fhe gample uged includes males who were heads of households from 1968 to 1972 and who worked at least 250 houxs
each year. There are 2186 guch cases

b,

The simple correlation with an interacted variable is net meaningful and so is not presented here.

“other categoriesyere expressed as deviations from this variable sc 1t was not explicitly included in the

regression.

MTR6Q27
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1f pecple from the South had the same education as those from other regions, they

would not receive lower wages than others with similar characteristics.

The measure of wage rTate rthat will be used is generated by dividing total
annual labor income by annual hours worked. This variable contains a certain
amount of measurement erroxr Tesulting from errors 1in reporting either hours
worked or income earned, but errors in the dependent variable should not bias the
estimates of the mechanism of wage determination. This average wage rate is, of
course, & combination of those received on a person's main job, for overtime, and
on any second jobs. The relationghips between the sizes of these different wage
rates will be considered in the next chapter. Historically, women have faced a
very different labor market than men and, although there have been changes in
recent years, many variables still have different effects Eor men than for women.
Therefore, the determinants of wage rates will be estimated separately for male

heads of households and for wives and female heads,

II. Average Wage Rates for Male Heads of Households

Table 3.2 contains the explanatory varilables we shall consider along with
their simple correlation with five-year average wage rate.l Taken together, Chey
explain 43% of the variation among the wage rates that men earn. Further, each
of the four categories of variables -- background, education, occupation, and
demand —- seems t¢ have an important and independent impact on earning capacity.
The following table shows the fraction of the variance explained and the net

contribution of the categories as they are added to the regression,
TABLE 3.3

Fraction of the Varlance in Wage Rateg Explained
by the Recursive System - Male Heads of Householde

gi Partial R2
Background .22
Adding Education .32 .13
Adding Occupation .37 .08
Adding Demand 43 .10

%The sample used is males who were heads of households from 1968-1972
and who worked at least 250 hours each year.

1The correlations among some of the important predictors are given in
Appendix 3.1.




129
BACKGROUND

A man's background is very important in determining what wage rate he re-
ceives: background variables alone explain over a fifth of the variation observ-
ed. Some of this effect, of course, is due to the fact that background deter-
mines both how much education a man has and what occupation he works in, but much
of the effect is independent of these factors.

Of all the background characteristics which determine who has high wages
and who has low wages, race is the most significant and has the largest effect
(see Table 3.4). Blacks have less education than whites, even considering the
other background variables, and they also tend to work in lower paying occupa-
tions than whites with similar educations. BReyond the lower wage rates that
could be expected because of lower education and occupation, we would still esti-
mate that blacks earn about $.40 less per hour than similar whites. Bur the fact
that many blacks live in large cities where wages tend to be higher means that
not accounting for local demand conditions leads to an understatement of the true
black-white differential. Controlling on background, education, occupation, in-
dustry, as well as local area conditions, we estimate that & black man on the
average earns $.51 an hour less than a white man in similar circumstances. II
they both worked an average number of hours during a year, the black family would
receive about $1100 less from the head's earnings than the white family for no
other reason than the difference in race.

This does not mean that the efforts of the past decade to alleviate the
racial differentials have been useless. Indeed, there is evidence that wage
rates of young blacks have been rising faster in recent years than wage rates of
whites.l It does mean, however, that this success must be viewed with the know-
ledge that there is still a very large gap and that we are still far from the
goal of eliminating racial discrimination.

The area where the head grew up also has an important effect on his wage
rate. Those who grew up in a rural area earn an average of §.55 an hour less
than those from large cities, even controlling for the fact that they tend to
have less education and work in lower paying occupations (such as farming).2
Growing up in the South was orilginally included as 8 background variable but it
has no independent effect on wage rates when we contrel education and current

location.

lSee Sections IV and V of thils chapter.

2Lansing and Morgan {1967) found evidence that moving to the city leads to im-—
provement but not to catching up with those who grew up in the city.




130

TABLE 3.4

Regression Coefficients on Average Wage Rates for
Background, Motivation and Test Scores - Male Heads of Households

Adding Adding Adding

Alone Education Occupation Demand
Coef- t- Coef- t- Coef- [ Coef- -

ficient ratio ficient ratio ficlent ratie ficient ratio
Black -.84 (4.4) -.54 (3.1) -.41 (2.3) =51 (2.9)
Grew up on Farm -.50 (3.9) -.53 (4.8 -.40  (3.4) -.28 (2.4)
Grew up in City T4 (6.2) .50 (4.5) 49 (4.5) .27 (2.5)
Father's Occupation .07 {(2.6) .01 (0.5 -.005 (0.2) -.005 (0.2)
Father's Educaticn .18 (5.2} 05 (1.8) 06 (1. L7 (2.1
Age . .27 (6.7 31 (8.2) .30 (8.1) .22 (6.1)
Age? -.003 (6.6) -.003 (7.9) -.003 (7.8) -.002 (5.8)
Whether under 30 -.24 (1.0) .20 (0.9) 03 0D 09 (0.4)
Veteran .20 (1.9) .03 (0.3 -.12 (1.2} -.11 (1.2)
Motivation .09 (4.4) .03 (1.8) .03 (1.8 .01 (0.7
High Test Score 92 (7.3 .26 (2.6} .31 (2.8) .38 (3.5)
Low Test Score -.58 (4.4) -.29 (2.3) -.21 (1.? -.24 (2.0
R = .22
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There has been'a great deal of discussion about the effect of the father's
status on the economic success of his children and the extent to which there is
intergenerational transmission of poverty by virtue of a class structure. The
two variables measuring characteristics of the father in this model -- his educa-
tion and his occupation -- produce different results. The father's education
does exert a significant effect on his son's wage rate over and above the son's
own educational attainment. There is evidently some extra amount of learning
which occurs in better educated homes which is useful later on in the market
place although the effect may also be a result of differing attitudes and values.
This result suggests that compensatory programs for children, such as Head Start,
may well help to narrow the earnings gap for children with less educated parents.
The father's occupation, however, has no observable effect on the son's wage rate.
Although these varilations probably contain reporting errors which bias the esti-
mates downward, the relative sizes of their effects suggest that the intergen-
erational transmisgion of earning capacity operates by imparting more productivi-
ty to children of more highly educated parents rather than by imparting advan-
tages to children with fathers in more prestigious occupations.

The age profiles implied by these regressions are presented in Figure 3.1,
The line representing the age effects in the third equation looks like the pro-—
file observed in other studies: wage rates increase with age but at a declining
rate and, finally, the older groups earn less. The fourth equation, however,
shows an important difference. After demand conditions are added to the regres—
sion, the slope for the oldest workers remains positive, indicating the older
workers are less mobile geographically or less likely to leave unprofitable in-
dustries., Because this immobility is associlated with age, inadequately control-
ling for these effects blases the age profile downward. This finding helps
reconcile the typlcal cross-section observation that wages decline after 55 with
the longitudinal observation that even older workers experience income increases
on the average, although this difference can also be explained by different
growth rates for various age groups. We have also included a measure of whether
or not the head is under 30, because there is a different effect of education for
the young which will be discussed later. However, there is no significant dif-
ference in the age profile for those having recently entered the labor force.

Being a veteran i1s expected to have two opposing effects on wage rates.
The time spent in the armed services subtracts from experience in civilian jobs
and this is expected to decrease wages. However, the training given to veterans
may be useful in other jobs. Although there is some evidence that veterans tend

to get into higher paying occupations, relative to others with similar education,
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within those occupations they tend to earn about 5.11 an hour less than non-

veterans.

Achievement motivation is included as a background measure because 1t is a
permanent personality trait, at least in theory. However, our measure is taken
at the end of this period and may to some extent reflect the results of education
and economic success or failure. The meotivation scale combines measures of
power—auctonomy, mastery, and future orientation which have a fairly consiscent
pattern across heterngeneous populations.l Among those who are of similar back~
ground and ability, we have found evidence that the more highly motivated attain
more education. Beyond that, motivation does not seem to make any difference in
what wage rates a man earns. We shall see later, in Chapter 7, Volume II, that
a man's motivation does make a difference in other, nonmoney aspects of his job.

The cognitive ability measure administered to this sample is a sentence
completion test. Although it is primarily a verbal measure, it correlated well
with perceptual performance measyres., Differences in these test scores indeed
explain a significant amount of the variance in wage rates, controlling for the
fact that those with lower scores also tend to have less education. Those who
scored in the lower fifth on the test earn over $.60 an hour less than those in
the top fifeh who have similar backgrounds, education, occupations, and live in
similar areas.

It was originally hypothesized that cognitive ability would have an influ-
ence on the effect of age. It seemed likely that early wage rates might not
reflect ability differences but that the more able would be more efficient in
acquiring new skills and would increase their producctivicy more rapidly chan
those with lower ability. Such an age-ability relationship was found in other
studies.2 However, the estimared effects were very small and the variation
around the pattern was large, so this interaction was not included in the final

model.

EDUCATION

Education is very important in determining the wage rate a person earns.
It explains an additional 13% of the variance beyond that explained by back-

ground, much higher than that found in other studies.3 It was from observing

1See Appendix [ for a detailed description of this measure.
2
See Hause (1972).

3Griliches and Mason (1972), for example, found a partial R2 of .07 for education
and Bowles found this to be even smaller at ,02. Our measure includes the ef-
fects of the background-education interactions but their additicnal explanatery
power legitimately belongs to education since the full detail of background was
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another data source where education did not have an additional influence on earn-

ings that Bowles coucluded:l "most of the impact of years of schooling on earn-
ings appears to be a direct transmission of economic status from one generation
to the next." This strong conclusion is simply not borne out by the panel data
in this study.2 Education does have an impact on the wage rate a man earns, and
it does represent a mechanism for changing his status from that of his father.

The overall effect of education in the full medel is $.40 an hour for each
category of education attained.3 The ratie of this coefficient to its standard
ervor is 11, making it by far the most significant variable 1in the model. How-
ever, this overall effect is an average of varying payoffs. Some background
variables influence not only the amouni of education a4 person receives but also
the effect of his education on his earning capacity, There appear to be many
interactions between education and other variables that modify the role of educa-
tion in determining wage rates (see Table 3.5).a

It is often assumed that there is an interaction between education and men-
tal ability. In fact, human capital theory states that there must be. Hause

{1972) pointed out that if ability and education had simply additive effects on

given in equation 1 and the only new information added is education. Neverthe-
less, the partial RZ of education, without interactions, is about .10, still
very substantial.

lSee Bowles (1972). Bowles' data had been adjusted for differences in measure-
ment errors in background and education and this adjustment may account for some
of this discrepancy.

2AlthOugh the dependent variable used here is wage rates and Bowles was looking

at annual earnings, education also has a positive effect on work hours, as will
be shown in Chapter 4. Thus, it seems very unlikely that the negative covari-
ance hetween, wage rates and hours is large enough to account for the difference
in partial R"s.

3Education is measured by the amount of schooling the head attained, but the ab-
solute number of years of education is a poor scale of educatiomal attainment
since the difference between ten and eleven years, for example, has a smaller
impact on earning ability than the difference between eleven and twelve. Educa-
tion has been rescaled, therefore, az follows:

0. Less than 6 grades and camnot read 5. Non-academic training beyond 12 grades

1. Less than 6 grades 6. Some college
2. 6-8 grades 7. College degree
3. 9-11 grades 8, Graduate degree

4. High school graduate

4These have been specified as dummy interactions, where the variable takes on the
level of education if the perscon is a union member, for example, and zero if he
is not. The coefficients obtained can then be interpreted as deviation from the
general education coefficient which represents the payoff to education for the
excluded group. For further descriptions of dummy variable interactions, see
Appendix D.




TABLE 3.5

Regression Coefficients on Average Wage Rates

for Education and Education Interactions - Male Heads of Households

Education

Education, high test
score

Education, veteran

Education, grew up in
city

Education, less than
30

Sibling has less
education

Education, union
member

Education, lives in
large city

With
Background
Coef-
fi- t-
clent ratio

Adding Adding
Occupation Demand
Coef- Coef-
fi- ¢t- fi~ &-

clent ratio

cient ratio

.39 (8.7

.29 (4.3)

.08 (1.6)

15 (2.7)

-.43 (5.6)

-.23 (2.1
2

.30 (6.6)
.27 (4.2)
.07 (1.5)
.14 (2.6)
-.39 (4.7)
-.20 (1.9)

.34 (6.6)
.24 (4.0)
.08 (1.8)
.18 (3.3)
-.37 (4.7
-.22 (2.2)
-.27 (4.7
.04 (0.8)
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wages, then those with lower ability would have the greatest incentive to acquire
more education since the payoff to education would be the same for all, but the
foregone earnings of those with higher ability would be greater. The estimated
effect of education for those with highest test scores is $.24 more per hour per
category of education than men with medium scores, or a toetal of $.58. Those
with the lowest scores, however, do not appear to have an appreciably different
payoff to education than those with medium scores. Thus, while it is true that
the greatest return to education is to those with greatest ability, men with
lower ability still benefit from increased education.

Veterans also have a different payoff to education: they earn an addition-
al $.80 an hour for each category of education they have compared to non-veterans.
This may be a result of the training they have received which augments their pro-
ductivity or a resulr of employers' requiring veteran status as an additional
credential, where the combination of high education and being a veteran is par-
ticularly desirable.

It is sometimes argued that being in the armed services helps the poor by
giving them training they would not ordinarily receive, These data show, however,
that those who already have some advantages are helped more. We found earlier
that veterans experience a decreased wage, but this interaction means that those
with a great deal of education more than make up this difference while those with
only average education do not.

We estimate different returns to education depending on the size of the
place where the head grew up. Urban and rural backgrounds partially reflect dif-
ferences in the quality of education and partially reflect sociological differ-
ences. Growing up in a large city does have a significant influence on the ef-
fect of education: the education coefficient is $.18 more per hour for each
category of education attained.

Age is also often assumed to have an effect on the benefit of educaticn,
There are fewer college graduates among older workers so their earnings may be
proportionately greater than those of the more numerous graduates of today.

Also, from a human capital approaclh, the more highly educated, as they have more
experience Iin the labor force, may be more efficient at acquiring skills. We do
not find such an interaction across all age groups: men who ate forty-five, for
example, do not have a different payoff to education than those who are fifry-
five. Men who are under thirty, however, do not experience any benefit from
education. This is probably a result of the more educated having less labor
force experience at these young ages and alsoc of the young not being permanently

settled in 3 serious career. It indicates that studies investigating the payoffs
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to such programs as Job Corps, by looking at their immediate impact on earnings,
may underestimate their longer run effects., It is not until the person has more
experience in the labor force that educational differences show up.

Having less education than his oldest brother (or sister, if he had no
brother) was included as a measure of a person's metivation. It was originally
hypothesized that those who achieve more education than their siblings would also
tend to earn more. The opposite appears to be the cagse. Those who have more
education than their siblings earn $.22 an hour less than those whose education
is equal to or less than that of their siblings,

We have so far been looking at how background influences the effectiveness
of a pergon's education. Two measures of current status also were tested for
their interaction with education. Union membexship has a very interesting effect
Although union members with a high school education earn about $.30 an hour more
than non-union members, those with more or less education have only slightly dif-
ferent wage rates. Essentially, those working in unlon jobs do not experience
any benefit to education.

There has been conflicting evidence as to whether wage differentials be-
tween skill levels are higher or lower in depressed areas. Some studies have
found compression of earnings in areas where jobs are scarce and others have
found that the lower education groups are hurt mere. The size of the e¢ity in
which one currently resides has a fairly large positive effect on wage rates and
thus serves as a good proxy for the presence of job opportunities. However, we
do not find any significant effect of city size on wage differences between skill
levels.

We originally investigated the possibility that education had a different
effect for whites than for blacks. Harrison (1972) found that the payoffs for
blacks acquiring education was significantly less than for whites. These datca do
not confirm this. The estimate of the difference was very small and the varia-

tion around the pattern very large,
OCCUPATTON, TENURE, AND DEMAND CONDTTIONS

The occupation a man works in is a major determinant of his wage rate. The
net contribution of these occuparional variables is substantial, even controlling
for differences in education.l Farmers are the worst off, earning $1.17 an hour
less than the average, and, at the other extreme, managers earn $1.03 an hour

more than average (see Table 3.6). Originally it was thought that occupation

lThe correlation between education and occupation treated as a scale is .56, but
this is not so large that we cannot distinguish theilr independent effects.
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TABLE 3.6

Regression Coefficients on Average Wage Rate for Ocgupation,
Tenure, and Demand Conditions — Male Heads of Households

With Background Adding
and Education Demand
Coef- Caef-
Occupation fi- t- fi- £~
clent  ratio cient ratio
Professionals .43 a s a
Managets .96 (5.7 1.03 (6.1}
Self-employed —.46 (2.2) -.27 (1.3)
Clerical, Sales -.51 (2.8) -.39 (2.1)
Craftsmen .14 (0.8) -.04 (0.2)
Operatives -.14 (0.7) -.25 {1.3)
Laborers -.94 (4.1) -.74 (3.2)
Farmers -1.59 (5.8) -1.17 (3.2)
Misc., Armed Services -.35 (1.0} -.01 (0.03)
Tenure .03 (5.3)
County Wage for Unskilled 17 (3.1)
Labor
Large City .45 (3.8)
Small Town -.21 (1.5)
Northeast -.04 a
North Central .14 (1L.2)
South -.06 (0.5)
West -.08 (1.8)
Union .30 2.7
Industry
Agriculture Mining -.19 (0.6)
Manufacturing Durables .19 a
Manufacturing, Nondurables .07 (0.4)
Construction, Transportation 41 (2.9)
Trade -.33 (2.1)
Finance .27 (1.1)
Services .23 (1.5)
Government -.45 (2.1}
R = .37 R* = .43

a
Other categories' were expreesed as

standard deviation 1= not availahis,

devlations from this variable so its




139
would affect how wage rates change with age, with the lower occupations offering
less opportunity to learn new skills so that experience would be less valuable
than in the better paid occupations. We find no significant effect however.

Experience as a determinant of income does not fit meatly into the cate-
gories of varilables we are examining. Age, representing overall labor market
experience, can be thought of as a background measure but seniority cn a specific
job cannot, We include seniority with the demand variables for convenience, but
it does not alter the results if it is included with the occupation measures.

The influence of senlority on wage rates is statistically very significant, but
the size of the effect is smaller than might be expected. We estimate that those
who have had their job less than a year earn about $.10 an hour less than those
who have been working six or seven years in the same job. Most of the benefit
from experience comes from overall labor force experience rather than from time
spent in a specific job.

The conditions which affect the demand for labor in different sections of
the country are represented by several local measures and by institutiomal fac-
tors. The wage rate for unskilled labor in the countyl is the most direct meas—
ure of geographic variations in economic conditions we include, and it has a
gignificant effect in explaining differences in wage rates for all workers, not
just the unskilled. Other local variables, such as the county unemployment rate,
the labor force composition of the county, or the percent of poor living in the
area, do not have an effect and are not included in the final regression.

City size and region represent geographical differences in job opportuni-
tieg and in the cost of living. City size has a large positive effect: men
living in large cities (100,000 or more) earn over $.60 an hour more than men
with similar qualifications who are living in small towns of less than 25,000
people. The regional differences are fairly large but there is also a great deal
of variation so the effects are not statistically significant.

Union membership and industry are the two institutional factors included.
They are considered demand conditions on the theory that a person chooses an
occupation which can be practiced in several industries, which may or may not be
unionized depending on the jobs avgilable. This is not always true, of course,
and some occupations may be industry specific, for instance, even within our
broad categories., Men who belong to a uniomn earn about $.30 an hour more than
those who don't, but this benefit is accompanied by a loss of any education re-

lated differentials, as we discussed earlier. The industry in which one works

1. . ]
This measure was collected by a separate mail questionnaire sent to state un-
employment compensation officials for the counties in which the respondents live,
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has less effect on wage rates than doea occupation, but there are some important
differences: those working in the construction industry are the best paid while

the trade and government industries are paid the least.
CONCLUSTONS

What factors determine who earns a low wage rate and who earns & high one?
All four factors that we considéted are important. Background has an impact on
wage rates independent of its influence on the amount of schooling a person has
and on his occupation. Race has a particularly large effect with blacks earning
$.51 an hour less than whites in similar circumstances. We also find large dif-
ferences in earning capacity that are associated with differences in mental abil-
ity. Motivation, on the other hand, does not make much difference.

Education 1s the most jmportant determinant of a person‘s wage rate, but
the effect of education is modified by other characteristics such as ability,
urban background, age, and whether the person belongs te a union, These inter-
actions may provide some explanation of the fact that incomes are not becoming
more equal as more people become better educated. If those groups whe have
recently received more education are the groups that have a lower payoff to
achooling, then the disparity in incomes would not decrease as rapidly as the
overall effect would predict. However, almost all of the groups receive some
benefit to education so we cannot dismiss it as a means for increasing income
and reducing inequality.

Occupation is also an impertant determinant of a person's wage rate, as
are the characteristics of the area in which he lives, the industry in which he
works, and whether he has a union job.

The question remains of how well we can explain who has low wage rates,
Table 3.7 shows the actual wage rate a person earns compared to the wage rate we
would .expect on the basis of his background, education, occupation, and place of
residence. A large part of the poverty population is predictably poor. On the

TABLE 3.7

Average Wage Rate by Predicted Averapge Wage Rate,
Male Heads of Households

Predicted Low: (Less Medium: High: ($4.75
Wage Rate than $3.25) ($3.25=-54.74) or more)
Low 55% L4% 22
Medium 5% 48% 20%

High 10% 38% 78%

100% 100% 100%
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bagsis of factors we have studied, 55X of those within the low wage rate group
cauld be expected to be there. They are, for example, young, poorly educated,
black, or have a combination of these characteristics. On the other hand, 45% of
the low wage population would be expected to earn medium or even high wage rates.
How can we account for this disparity? Other agpects of ability or background
may play a role. It is also very likely that a large component of chance deter-
mines who earns low wage rates and who does not. Nonetheless, if everyone were
equal in characteristics such as education and if the effects of other variables
such as race were eliminated, over 40% of the variation in wage rates among men

would be eliminated.

I1IT. Average Wage Rates for Wives and Female Heads of Households

Most studies on earnings have dealt primarily with males or have included
only single females., This panel study has collected earnings data for both fe-
male heads and wives, so we are able to combine them to investigate the labor
market that most women face. We have included women who were either heads or
wives for all five years and women who changed marital status during the inter-
viewlng period. We have restricted our investigation (as we did for men) to
those who worked at least 250 hours each year. In doing so we eliminate those
only marginally in the work force on the grounds that their wage rates may be
quite different.

Very few background measures are available for wives. We have not collect-
ed data on their parental families, nor were the motivation or ability tests ad-
ministered to them,l The location where a wife grew up and her father's educa-
tion, however, are generally quite similar to the parental location and status of
her husband, since people tend to marry those with like backgrounds, Thus, we
substitute the hushand's background information for these variables, although
doing so obviously introduces a great deal of measurement error.2 Since the num-
ber of variables used to predict wage rates of women is restricted, we also cal-
culated the regressions on male wage rates using this same set of wariables so
direct comparisons can be made. Table 3.8 lists the variables used, along with

their simple correlations with the wage rates of female heads and wives.3

1 N . .
As this study continues, it would be wise to interview the wife one year to ob-~
tain this information.

2For young women who split off and got married during this period, the correlation
between father's and father-in-law's education is .37.

3The correlations among some of the important predictors are given in Appendix 3.5




TABLE 3.8

Simple Correlation With Five Year Average Wage Rete and Regreasion Variables -
Wives and Female Heads of Households?

Background Education Occupation Marital Status
Age, -.06 Education .55 Professionals c Whether Single .07
Age -.07 Education, less Managers .12
Less than or equal than or equal Self Bmployed -.06
to 30 -.02 co 30 b Clerical -.01 Demand
Grew up on Farm ~.22 Craftswomen -.01
Grew up in Cicy .22 Operatives -.12 Large City ~.16
Father's Bducation .18 Laborers -.37 Small Town .16
Race -.18 Male Wage in County .08
Female Wage in County -.01
Northeast c
North Central .03
South -.18
West .04
Industry
Agriculture, Mining -.04
Manufacturing,
durables .06
Manufacturing,
nondurables c
Construction 11
Trade -.18
Finance .003
Services .09
Government .10

Education, large city b
Education, small town b

8The mample used includes women who were either wives or heads of households from 1968 to 1972 end who worked at
least 250 hours each year. There are 1031 such cases.

bThe simple correlation with an interacted variable 18 not meaningful and so is not presented here.

Cother categories were expressed as deviations from this variable so it wag not explicitly included in the
regression.

rAAN
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BACKGROUND AND EDUCATION

Background alone explaing as much of the variation among wage rates for wo-
men as for men (see Table 3.9). However, for a woman background mainly influ-
ences her wage rate by affecting the amount of education she receives, the occu-
pation she works in, and the area in which she lives. After these variables have
been accounted for, a woman's background is less important than a man's in deter-
mining the wage she earns. This is especially true of her father's education and
the size of the place where she grew up.

Age has an important effect on wage rates but a4 women's wage increases much
more glowly with her age than a man's. For example, a forty-year old man earns
$.70 an hour more than a similar man 10 years younger. A forty-year old woman
earns only about $.18 more per hour than a woman who is thirty. There are at
least three reasons why this might be so, First, age may not be as good a proxy
for experience for women since they may have been out of the labor force for sev-
eral years due to family responsibilities, This is less true for the single wo-
men in the sample, however, and all the individuals considered have been working
at least five years. GSecond, it is possible that women tend to be in more "dead-
end" kinds of jobs where they have less opportunity to acquire new skills and be
promoted. Third, there have been changes in the labor market in recent years
which may have benefited younger women more than the older women workers, With-—
out more information on job history for women, these three possibilities cannot
be distinguished,

There appears to be the same amount of racial discrimination for women as
for men. Blacks recieve wage rates which are about 10¥ less than whites with the
same education, in the same oceupation, and living in the same place. The most
important influence of a woman's education is on which occupation she works in.
Within occupations, differences in wage rates associated with education are con-
siderably less for women than for men: a woman earns $.22 an hour for each edu-
cation category she has attained, a payoff which is 55% of the benefit education
has for men. Education has an even smaller effect for women under thirty, al-
though it is much larger than that for young men. Evidently, young women get
settled into serious jobs more quickly than young men do, so the benefit to their
education shows up earlier. Education, nonetheless, is the most important varia-
ble in distinguishing women who earn high wage rates from those who earn low wage

rates.

lThese variables are less well measured for women than men, but as we shall asee
in Section IV, more direct measures also have little independent influence.
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TABLE 3.9

Regression Coefficilents on Wage Rates for Background and Education
for Wives and Female Heads of Households

__Background |
Coef- t-
ficient ratio
Age .08 (2.2)
Age? -.001 (2.6)
less than or
equal to 30 -.17 (0.8)
Grew up farm -.30 (3.1
Grew up city .48 (5.0)
Father's
education 13 (5.4)
Race -.68 (5.8)
Education

Education, less
than or equal
to 30

Adding Adding Addine
Education Qccupation Demand
Coef- t- Coef- t- Coef- t-

ficient ratio ficient ratio Fficient ratio
07 2.2 .07 (2.4) .06 (2.1)

-.0007 (2.4) -.0007 (2.4) -.0006 (2.1)

-.17 (1.0) -.10 (0.6) -.09 {0.6)

-, 26 {(3.1) -.24 {3.1) -.14 (1.9)
.30 (3.6) .27 (3.5) .05 (0.6)
.003  (0.1) -.005 (0.3) -.003 (0.2)

-.38 (3.7) -.25 (2.5) -.30 (3.1}
.43 (18.4) .28 (10.9) .22 (7.0)

-.06 (0.8) ~.08 (1.4) -.10 (1L.7)

R2 = .36
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OCCUPATION AND DEMAND

A woman's occupation is also an important determinant ¢f her hourly earn-
ings. The set of occupational variables explaine 13% more of the difference in
wage rates than are explained by background and education. The predicted wage
rates in various coccupations for women aleong with the corresponding predictions
for men are shown in Figure 3.2.l There is a fairly consistent male-female dif-
ferential within each of the breoad occupational categories. Professional women
experience the least difference, but their wage rates are still on the average
only 73% of those of men with similar qualifications.

The pattern of sex discriminationr which this suggests is different from the
racial discrimination mechansim which Bergmann (1971) found. She discovered that
there were large racial differences among occupations and that blacks were much
less likely to be in the higher paying jobs, but that there was not much discrim-
ination on the basis of race within occupations. Women, however, seem to face
both among-occupation and within-occupation differentials.

Marital status does not fit neatly into any one of the categories in the
recursive model but may have an impact on wage rates. It is sometimes argued
that women earn less because they are marginally attached to their jobs: that
they enter the labor force if their husbands have a temporary decrease in income
and leave when economic conditions improve, or that they leave because of family
responsibilities, Since these arguments apply mostly to married women, it might
be expected that single women would have relatively higher wage rates. This
hypothesis is borne out by these data although the effect is small: single women
earn about $.14 an hour more than married women and there is a large variation in
this pattern.

The impact of conditions which influence demand is greater on a woman's
wage rare than a man's. City size is particularly important. Not only do women
do better in general in large cities, but the benefit to education is also in-
creased, Figure 3.3 shows the predicted wage rates by various education levels
for those living in medium and large cities. Women with college degrees can
increase their wage rate by almost a dollar per hour by moving te a large city,
while those with a high school diploma can only expect to make an additional $.50
an hour. Thus, the average college educated woman living in a large city earns
about $3.75 an hour. This is still less than the $4.,75 the average male high
school graduate earns in these cities, but it appears that discrimination is less
in the large metropolitan areas than elsewhere.

1 . .
These predicted wage rates control for differences in education, background, and
demand conditions,
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TABLE 3.10

Bagression Coefficients on Wage Rates for Occupation, Marital Status,
and Demand Conditions - Wivea and Female Heads of Households

With Background

and Education Adding Demand
Coef- t- Coef- t-
Occupation ficient ratio ficient ratio
Professionals .86 =a .93 a
Managers 56 (3.0) .65 (3.6)
Self employed -49  (1.9) .41 (1.6)
tlerical, Sales -.09 (0.9 -.13 (1.3)
craftswomen -.21 (0.7} -.40 (1.5)
Operatives -.04 (0.3 -.20 (1.3
Laborers -.59 (4.9) -.47 (4.3}
Whether Single Q4 (2.0)
Large City .52 (3.1
Small Town -.24 (2.7
Education, Large City .12 (6.6)
Education, Small Town -.003 (0.1)
Male Wage in County 04 (1.1
Comparison of Female
Wage in County -.04 (1.1
Northeast .16 a
North Central 03 (0.3
Scuth -.08 (0.8)
West .09 (G.9)
Industry
Agriculture, Mining =31 (1.1)
Manufacturing, Durables .39 (3.0}
Manufacturing, Nondurables .13 a
Construction .68  (3.4)
Trade -.28 (2.0)
Finance 10 (0.5
Services -.09 (n.6)
Government .27 {(1.5)
B® = .45 7 = .52

ther categories were expressed as deviations frop this variable so its standard
deviation is not avallable.
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FIGURE 3.3

Wage Rates by Education for Women Living in Large and Medium-Sized Cities
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We have included a measure not only of wage rates for unskilled men in the
county but alsoc of the extent to which the market for unskilled women is differ-
ent., Neither of these measures has a significant influence on wage rates for
women. As was true for men, there also do not appear to be important regional
differences in wage rates.

The industry in which a woman works makes a large difference in the wage
rate she earns. The patterns are nearly the same as they are for men, with con-
struction industries paying best and agriculture and trade the worst, The abso-

lute differences, however, are larger for women than for men.
CONCLUSTONS

In general, the mechanism that determines wage rates operates in the same
way for women as it does for men. The difference occurs in the size of the bene-
fits that women with various characteristics receive. Thus, women earn more as
they acguire more experience, but at a much slower rate than do men. Similarly,
although it is positively and statistically significant, the economic payoff to
education for wives and female heads is 55% of the corresponding payoff for male
heads of households, The predicted occupation wage rates show that women in
higher status jobs are paid more than those in lower status cccupations., But not
only are there fewer women in these jobs, they are also paid less than men with
similar characteristics,

The average wage rate for women is $2.70 an hour while men average $4.35 an
hour. Some of this differential is due to the fact that women work in lower pay-
ing occupations, live in areas where jobs pay less, or have other characteristics
that would mean lower wages for both men and women. However, much of the differ-
ence is simply due to the fact that women are paid less than men with similar
qualifications in the same jobs. If women received the same wage as comparable
men, their average wage rate would be about $3.75 an hOur.l

Since many of the families who have experienced poverty during these five
years are headed by women, it is useful to examine what effect sex discrimination
has on the poor. Of course, many families are poor because the head does not
have a job. Of those families whose average Income/needs ratio is less than 1.5,
only 20% of the female heads were employed for all five years. But 55% of these

families would not be in poverty if the women had been paid wages comparable to

l'I'his figure was arrived at by running similar regressions for both men and wo-
men. The actual wage received can be thought of as the sum of a predicted wage
plus the unexplalned deviation from that prediction. We have substituted the
predicted male wage for the predicted female wage for each individual, but have
retained the original unexplained portion from the regression for females.
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men. About the same proportion of families with working wives would not bhe poor

if there were no sex discrimination. Efforts to eliminate discrimination would

not only tend to increase wages for those already working, but also would make it

profitable for other women to find jobs. Equal pay for women would indeed have

an important impact on the poverty population,

IV, Wage Rates of Splitoffs

Children who left home during this period were also interviewed. By study-

ing the wage rates they received in 1971, we can investigate the following issues:

a.

What determines the earning capacity of those workers just starting out

in the labor market?

What effect does the quality of education have on wage rates? Most of
these splitoffs are young {(we restrict our investigation to those under
30) so that current measures of county expenditures per pupil and the

average teacher salary are, in most cases, fairly good measures of the

quality of education when they were in school.

What are the effects of background measures not ordinarily available on
earning capacity? We found earlier that education has an important in-
fluence on wage rates over and above background differences. However,
we may not have measured background as adequately as education. Since
we have a great deal of information on the parental family for split-
offs, we can investigate the extent to which we must modify our earlier
conclusions when we measure background more thoroughly. The additional
background variables to be included are the parents' ability test
score, motivation score, and the parental income in 1967. We also
have, in most cases, the father's own report of his education and

occupation,

For a young man, we find that experience is a very important determinant of

the wage rate he receives (see Table 3.11).1 Both age, which measures overall

experience, and tenure on a specific job have larger effects for the young man

than for all working men. We estimate, for example, that a person working at the

same job for three years earns around $§1.25 an hour more than a man with similar

characteristics but three years younger and just starting out.

There is much less evidence of racial discrimination among younger men.

lThe correlations among some of the important predictors are given in
Appendix 3.3.




TABLE 3.11

Wage Rates for Male Splitoffs in 19717

Adding New
With 0l1d Background Varlables and
Background Variables Quality of Fducation
LosRL® BN Coef- t-
Background ficlent ratio Ficient ratio
Age .18 (4.9 . .
Grew up City -.01 (0.1) .03 (0.1)
Grew up Farm 04 (0.2) .06 (0.3)
Father's Education -.03 (1L.2) -.04 (1.6)
Father's Occupation .04 (0.7 .002 (0.05)
Veteran .03 (0.1) -.17 (0.9)
Black .63 (0.8) .68 (0.8
Motivation .12 (3.5) .11 (3.0)
Black, Motivation -.10 (1.2) -.09 (1.1)
Trust Index .15 (1.9) .13 {(1.7)
Test Score .02 {0.5) .02 (0.4)
Education
Education .03 (0.5} .01 (0.1)
Sibling less Education -.31 {(1.9) ~-.25 (1.5)
Education, veteran -.14 (1.8) ~.11 (1.5)
Qccupation W12 (2.7) .13 (2.9
Demand
Tenure .25 (3.7) .23 (3.2)
City size .10 (2.2) .08 (1L.7)
Union member .73 (3.8) .73 (3.9
Northeast .35 b .36 b
North Central .08 (0.4) L10 (0.4)
South -.25 (1.0) -.25 {0.8)
West .07 (0.3) .04 (0.1)
Wage rate for unskilled
labor in county -.06 0.7 -.08 (0.8)
New Background Variables
Parents' Motivation .02 {0.6)
Parents' Test Score -.01 (0.2)
Family Income in 1568 L0000 (3.2)
Quality of Education
Expenditure per pupil L0000 (0.1)
Average teacher salary -.0000 (0.1)
R2 = .37 R2 = .39
adjusted R* = .32 adjusted R= = .32

Ahe sample consists of sons aged 18 to 30 who left home between 1969 and

b

1971 who are not currently in school or the armed forces and who worked at

least 250 hours in 1971.

There are 287 such cases.

Qther categorles were expressed as deviations from this variable so its

standard deviation is no

t available.
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There is a very large variation in how blacks are paid relative to whites, but

our best estimate is that young black men earn slightly more than whites with
similar characteristics. This suggests that the efforts to increase opportuni-
ties for blacks have been successful in raising the wage rates for young black
men.

Another striking difference between the determinants of wage rates for
young men and those for all men is the role that attitudes play. In Section IT
we found that motivation had no independent influence on a man's wage rates, and,
although they were not included in the final model, indexes measuring trust, ef-
ficacy, and planning were tested and also made no difference. However, for young
men who have recently left home, motivation and trust are important predictors of
wage rates. Evidently, the more highly motivated or trusting individuals are
likely to start out in a serious career. Those who are less motivated or more
hostile are more likely to work in lower paying jobs when they are young, but
eventually they too settle into higher paying careers. Consequently, these dif-
ferences in attitudes have little effect on wage rates for older workers. This
conclusion must be modified for blacks. Although, again, the pattern varies
greatly, there is some evidence that motivation score makes no difference in the
wage rates of young blacks.

Ability differences are not reflected in different wage rates for 'young
men. Nor do veterans earn significantly less than non-veterans, although being a
veteran does influence the payoff to education. There is actually a negative
payoff to education for young veterans but this is probably a result of loss of
labor force experience. Veterans with a college education lose about six years
of work experience while veterans with only 2 high school diploma lose about two
years. Eventually, this loss of experience is more than made up for since vet-
erans benefit more from education when all age groups are considered.

Education itself has almost no effect on the wage rates young men earn.
This is consistent with our finding from studying all working men that educa-
tional benefits do not show up until a man is over thirty. It is not surprising,
then, that the qualify of education, as measured by expenditure per pupil and the
average salary of teachers in the county, does not appear to make a difference
either.

0f the additiomal background measures we have included, only the parental
family income makes a significant difference in the son's wage rate. The inclu-~

sion of this variable does not significantly change our estimates of the effects

lThe overall education effect, without interactioms, is -.03 with a standard error
of .05.
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of other variables. 1In particular, the effect of education is very small to be-
gin with and falls only slightly when differences in family income are taken into
account,

The determinants of wage rates for young women are different than those for
young men {see Table 3.12).l Age has a smaller effect for young women. This was
also true in our earlier analysis of all women, but, since we did not have job
histories for all women, we could not be sure if this smaller age effect was a
result of women sometimes being cut of the labor force for many years. However,
for young splitoffs, age is as good 2 measure of experience for women as for men,.
A smaller age effect for these women lends support to the hypothesils that women
are working in '"dead end" jobs where they have less chance to acquire new skills
or be promoted.

We found some evidence that young black men were doing better than compar-
able whites, but this does not seem to be the case for young black women., Our
estimate is that young black women earn about $.25 less than similar white women,
although there is a large variation around this pattern.

Education pays off well for young women and the estimate of this effect is
not modified by considering the quality of schooling. MNeither the expenditure
per pupll nor average salary for a teacher in the county significantly affects
wage rates, Further, none of the better measured background variables change the
estimated benefit of education for young women. Thus, we can be fairly certain
of the size of the education effect we found earlier for all working women.

In summary, then, we find that the young workers who have recently left
home face a different labor market than those who are more established. For men
we find that experience is the most important determinant of their wage rates,
while education makes no difference. There is hopeful evidence that racial dis-
crimination is less among young men. The attitudes that a person expresses also
make a difference in how much he earns. Those young men who are more motivated
and less hostile receilve significantly higher wage rates, at .least for whites.

Young women who have recently split off benefit less from labor force ex-
perience than men. There is alsc evidence of more discrimination against young
black women than against black men. However, there is a substantial benefit to
education for all young women and our estimate of its size does not vary when we
also control for differences in quality of education or for better measured back-

ground characteristics,

lThe correlations among some of the important predictors are given in Appendix 3 4.
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TABLE 3.12

Wage Rates for Female Splitoffs in 1971%

Adding New
Full Model with 01d Background Variables and
Background Variables Quality of Education
Coef- t- Coef- t-
Background ficient ratio ficient ratio
Age .10 (3.0) .08 (2.4)
Grew up City -.20 (0.8) -.25 (1.0)
Grew up Farm .39 (2.1) .35 (1.8)
Black -.23 (0.9) -.32 (1.2)
Father's Education -.04 (0.7 -.01 (0.2)
Education 16 (3.3) 18 (3.1
Occupation -.04 (1.1) -.03 (0.8)
Demand
Male Wage in County .03 (0.2) -.01 (0.1)
Comparison of Female to
Male Wage in County .02 (0.3 .02 (0.4)
City Size A1 (2.1 1L (2.1)
Northeast A7 ~.,02
North Central .07 (0.3 .07 (0.3)
South ~.02 (0.1} .05 (0.1)
West ~.26 (1.0) -.18 (0.86)
New Background
Parents' Motivation -.04 (1.6)
Parents' Test Score -.05 (1.2)
Family Income in 1968 .0000(0.7)
Quality of Education
Expenditure per Pupil .0008(1.2)
Average Teacher Salary .0000 (0. 3)
R; = .25 Rg = .28
Adiusted R = .20 Adiusted R” = .21

%The sample consists of daughters aged 18 to 30 who left home between 1969 and
1971 and who worked at least 250 hours in 1971. There are 235 such cases.
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V. Change in Wage Rates Over Five Years

We have so far concentrated on what determines the level of wages and what
leads to low wages. There is a substantial amount of change in wage rates over
five years, and it is important to investigate the dynamic process involved, par-
ticularly to see if there are systematic factors which enable people to increase
low wage rates,

From 1967 to 1971 the Gross National Product rose an average of BX per year.
Part of this increase was due to inflation since prices rose about 5% annually,
but part was also due to real growth. The average wage rate for male heads of
households at all levels kept up with inflation and shared in the growth: the
average increase was about 7 3/4% per year.l Table 3.13 shows that there are
important differences in the distribution of these changes. For those whe had
low wage rates in the middle of this period, only a fifth maintained their rela-
tive income position. Forty percent had increases greater than the average
while, on the other hand, 20X experienced increases less than the rate of infla-
tion and another 20% actually experienced a decline in wage rates. Of the fami-
lies with medium or high wage rates, relatively few had extreme changes and about
a third simply had average increases. Thus, it is quite possible that the deter-
minants of change are different for the low wage group, so we stratify and look
geparately at the predictors of trend in wage rates as a percent of the average
for those with low, medium, and high wage rates in the middle year (1969).2

There are three reasons that we should expect characteristics to be sys-
tematically related to changes in wage rates, BSome variables which were related
to level of wage rate can be changed; a person's occupation, for example, can be
changed and his wage rate would be expected to change from the prevalling rate in
his o0ld occupaticn to the rate in his new occupation, Many characteristics of an
individual, however, cannot change, but these stable characteristics can be as-
gsociated with varying wage rates if their effects are changing over time. Al-
though race is obviously a stable characterisgtic, if racial diserimination were
reduced during this period, we would expect blacks to have relatively larger
changes in wage rates than whites. Other stable characteristics can affect
changes if they have different impacts on wage rates for different ages, For

example, if ability differences show up only for older workers, then we would

lThe trend is expressed as a percent of the five-year average wage rate.

2
The middle year was chosen since it does not appear as a term in our measure of

trend. This equation is as follows: 2 X Wagel + Wage2 - Wage4 -2 X Wages.

Thus, errors in measurement in the stratified year are not correlated with
change over the period.
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TABLE 3.13

Changes in Wage Rates by Level of Wage Rate in 1969 -
Male Heads of Households

Low Wage Rate
{less than or Medium Wage Rate Righ Wage Rate
equal to $3.00) ($3.01 to $4.253) (preater than $4.25)

Decreased 19.6% 12.5% 11.0%

Increased by less
than inflation

(0-4%) 20.7 20.1 18.8
Increased about
average (5-9%) 19.6 32.3 35.2

Increased more
than average

(10-14%) 17.7 20.6 22.2
Increased substan—
tially (15% or more) 22.4 14.5 12.6
100.0% 100.0% 100.0%

Average Annual
Percent Change 7.6% 7.7% 7.7%
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expect the more able to have greater increases as the whole population grows
older during the five years.

Table 3.14 shows the variables included in these analyses, along with their
relative importance in explaining annual percent changes in wage rates for the
high, medium, and low wage categories.l We cannot explain change as well as we
did level, in part because there is relatively more measurement errocr. However,
there are some systematic relationships that emerge.

Age is important in explaining changes for all groups, and the pattern we
find is consistent with the cross-sectional age profiles we found earlier, All
age groups experienced positive changes, but the youngest had the largest in-
creases and the size of the changes declined with age for the medium and low wage
groups, The high wage older workers, however, had the same change in wage rates
as much younger workers. This indicates that the disparity in wage rates among
those over fifty increased over this period: the older poor not only have lower
wage rates but also had smaller percent increases,

Neither ability nor motivation, as we measure them, had any impact on the
change in wage rates for men. Ability did imply large differences in levels of
wage rates but these differentials remained constant over time. Only those who
scored very low on the test had less than normal increases.

There is some evidence that racial discrimination was reduced between 1967
and 1971, but only for the middle income levels., Figure 3.4 shows that low and
high wage blacks had increases equal to similar white workers but that the middle
wage blacks experienced a 10% annual change compared to a 7 1/3% change for
whites. This does not imply that blacks earned more than whites, but only that
they were earning an estimated .54 less in 1967 and .48 less in 1971. The fact
that blacks with lower wages did not expgrience a change in their relative posi-
tion suggests that they did not have the necessary resources to take advantage of
increased opportunities that the middle wage blacks did.

Although education is very important in determining levels of wage rates,
it is not important in determining how wage rates change over time for the
middle and high wage workers. For those who earned low wages in 1969, we find
that those with more education actually had smalfesr changes over this period.
There is some evidence that this is especially true of those who work as profes-
sionals and managers. Perhaps the factors that lead people teo have low wage
rates despite the fact they have a good education and work in higher status oc-

cupations also lead to theilr having smaller increases. An attempt was made to

1The full details of this MCA are given in Appendix 3.5.
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TABLE 3.14

Relative Importance of Predictors
Explaining Change in Wage Rates -
Male Heads of Households

Low Wage Rate Medium Wage Rate High Wage Rate
Rank Order of 2 Rank Order of 2 Rank Order of
] Importance g Importance B Importance
Age .032 (2) .067 (1) .015 (4)
Race .004 (8) .013 (¥ .015 (3)
Ability 009 (6) .004 {10) .004 (9)
Motivation . 0004 (11) .008 9) .003 (8)
Education .054 (1) .018 (6) .009 (7)
Occupation .022 (3) 031 (4) .013 (5)
Job Mobility .021 (4} .045 (2) .023 (1)
Union Status
and Change .005 (7) .003 (11) .001 (10)
City Size .010 (5) .021 (%) .016 (2)
Change in
County Wage .0Q04 6] .038 (3) .010 (6)
Residential
Mobility .001 (10) 008 (8) .0006 (11)
Rg = ,12 Rg = .17 R; = .10
Adjusted R” = .06 Adjusted R = .09 Adjusted R™ = ,03
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FIGURE 3.4
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test this hypothesis by including a person's expected wage as a predictor of
change, but the anomalous education effect persisted.

There were very few occupation-related differences in change among blue
collar workers. The white collar workers had a more varied pattern but in gen-
eral experlenced larger increases in wage rates during this period. Controlling
for these occupational differences, we find that seniority on a specific job had
an important impact on the rate of change in wage rates, but that the effects
differed across the strata. The high wage workers who kept the same job during
this period had substantially greater increases than those who changed jobs (see
Figure 3.5). Gaining experience and seniority in one's job, however, was not the
best means to economic improvement for those with low or medium wage rates.
Moving to another job was, in general, associated with greater increases for
these workers. This suggests that government programs should encourage job mo-
bility among low wage workers. But unemployment compensation as currently admin-
istered does not do this. There is generally a one to two month period when no
aild is given if the worker voluntarily left his previous job. Some early results
from the Income Maintenance Experiment suggest that such a program did encourage
mobility which resulted in higher wage rates (see Watts, 1971).

Union members had somewhat greater increases in wage rates over this peried
than nonunion workers. The average union wage rate increased 8% annually, just
equal to the growth rate of the economy, while nonunion wage rate increased
about 7.6%. There is some evidence that the low wage workers bemefited the most
from union membership, but the variation in the pattern is large, The results
of changing one's union membership reflect the fact that union wage rates are
generally higher. Those who joined unions, therefore, had greater thanm normal
increases while those who quit had smaller changes. 1In fact, the low wage work-
ers who quit unions had changes which were slightly less than the rate of infla-
tion.

The local conditions had a relatively small impact on changes in wage rates
for men. There was not a systematic relationship between city size and change in
wage rates even though the large cities experienced relatively more unemployment
during this period. There is some evidence that those either moving to a county
with a higher wage rate for unskilled labor or living in a county where this wage
rate improved had greater than average changes. Residential mobility, per se,
however, had little effect.

The change in wage rates for wives and female heads is greater than the
change for men, Women averaged 8% increase, about equal to the growth rate of

the economy as a whole, while the average man had an increase of 7.75%. This
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TABLE 3.15

Changes in Wage Rates by Level of Wage Rates in 1969 -
Wives and Female Heads of Households

Low Viage Rate

(less than or Medium to High Wage Rate
equal to 53.00) (gereater than $3.00)

Decreased 13.9% 4.8%
Increased by less

than inflation

(0-4%) 24.5 22.6
Increased about

average (5-92) 22.3 38.6
Increased more

than average

(10-14%) 22.1 20.6
Increased substan-

tially (15% or more) 17.2 13.3

100.0% 100.0%

Average Annual
Percent Change 7.8% 8.3%
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suggests that there have been changes In recent years in the job market which

women face and that sex discrimination, while still widespread, has decreased
somewhat from 1967 to 1971.

The distribution of changes by strata are shown in Table 3.15. ({(Very few
women had wage rates over $4.25 an hour, so we have combined the medium and high
wage groups.) The main differences in these distributions and the comparable
ones for men are that fewer women experienced actual declines during this period
and that more women had average (5-9%) increases.

Table 3,16 contains the variables included and their importance in explain-
ing change in wage rates for women.l Since we did not measure motivation or
ability for women, these variables were omitted from this analysis.

Age is less important in explaining changes in wage rates for women than
for men. This 1s especially true of young women, for whom age is a good measure
of experience, and provides more evidence that women do not work in jobs where
they can gain skills with experience.

In both the low and medium wage groups black women have improved their re-
lative position with annual increases of over 9.7%, We found for men that only
the middle wage blacks experienced greater than normal increases and hypotnesized
that low wage workers did not have the resources to take advantage of increased
opportunities. Because of sex discrimination, however, women with low wage rates
in generél have more qualifications than similarly paid men, so it may be that
low paid black women did have enough education or other skills to move into bet-
ter paying jobs while the men did not,

More education was assoclated with greater increases in wage rates for wo-
men in both the medium and low wage groups, which was not the case for men. This
suggests that decreases in sex discrimination have occurred mainly among the
higher status women. The changes assoclated with occupation further support
this, since it is only in the white collar jobs that women had increases larger
than the men (see Figure 3.6). This was true for both the medium and low wage
groups. There did not appear te be any relationship between change in wage rates
and change in occupation for women.

The size of the area in which a woman lives was important in determining
her rate of economic improvement during these five years, but the direction of
this effect differs across strata. Women with low wage rates had the greatest
improvement in rural areas and small towns of less than 25,000. These workers

are generally among the lowest paid and may have been benefited most by changed

lThe full details of this MCA are given in Appendix 3.6.
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TABLE 3.16

Relative Importance of Predictors
Explaining Change in Wage Rates -
Wives and Female Heads of Hougseholds

Low Wage Rate Medium to High Wage Rate
2 Rank Order of 9 Rank Order of
B Importance 8 Importance
Age .011 (5) .023 (5)
Race .007 (6) .062 (1)
Education .018 (4) ' .028 (4)
Occupation .035 (1) 042 (2)
Change in
Occupation .002 (8) .008 (7)
City Size .014 (3) .028 (3
Change in
County Wage .029 (2) .019 {6}
Residential
Mobility .002 (7 .006 (8)
RS = .10 R = .22
Adjusted R™ = .05 Adjusted R™ = .08
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minimum wage legislation. Among the medium and high wage workers, however, those
living in large metropolitan areas had the largest changes., We found evidence
when looking at the determinants of level of wage rates that there was less sex
discrimination in these areas, This result indlcates that sex discrimination has
been decreasing more rapidly in large cities as well. Weither changes in the
county wage nor residential mobility had any further effect on changes in wage

rtates.

SUMMARY

This chapter has examined the determinants of wage rates for men, women,
and young people just after they left home. We have looked at the relative im-
portance of background, education, occupation, and demand conditiong and found
that each has an important and independent impact on earning ability., The fol-

lowing are a set of general conclusions that emerge from this study:

1. Women are paid about $1.00 an hour less than similar men, and the
impact of sex discrimination on the poverty population is substantial since many
poor families have a woman as head. There 1s evidence that this discrimination
has decreased between 1967 and 1971 since women had slightly larger percentage
increases over this perjod than men. The women who made the largest gains, how-
ever, appeared to be those in white collar jobs who had a good education and not

those who were earning the lowest wage rates,

2. Race also has an important effect on wage rates: we estimate that a
black man earns about $.50 per hour less than a similar white man. There appears
to be some change in the amount of racial disecrimination. For young men just
starting out there are no significant race differences in the amount they earm
per hour. Those black men in the middle wage group also increased their relative

position during this period, as did black women with low or medium wage rates.

3. The ability measure which was developed for this study explains signi-
ficant differences in wage rates. Those with greater ability also benefit more
from education although even those who score lowest on the test have a positive

benefit to educatioa.

4. A person's attitudes have very little to do with the amount he earns,
Only for those just starting out do we find that the more motivated and more
trusting do better. For the working population as a whole, there is no such

systematic pattern.



167

5. The education of a person's father has a significant effect on his wage
rate, over and above the person's own educationm or ability, This suggests that
compensatory programs for children of less well educated parents may be useful

independent of the effects such programs may have on a child's cognitive ability,

6. Education is the most important variable included in the analysis, but
the benefit to education varies according to other characteristics. Those who
have high test scores or urban backgrounds, or who are veterans have benefits
greater than average, while those who are young or belong to a union generally
experience smaller benefits. For men, educational differences in wage rate re-
main stable over time while more highly educated women improve their position,
In general, we can conclude that increasing education does seem to be a usaful

means of increasing income,

7. Experience, as measured by age and seniority on the job, alsoc makes a
large difference in both the level and in the changes in wage rates over time for
men. The level of wage rates increases with age, but at a declining rate, High
wage workers who did not change jobs during this period had larger increases.
Stability on one's job is not, however, related to increased wage rates for low
and medium wage workers. Rather, those who find new jobs do relatively better.
This suggests that public policy should encourage job mobility among low wage
workers. Experience is much less important in determining wage rates for women.
Age may not be a good proxy for work experience for older women who may have been
out of the labor force for many years; but we find the same small age effect on
the level of wage rates among women just starting out and in the changes in wage
rates among younger women. [t geems reasonable to conclude that many women are

working in "'dead end" jobs.

8, Local area conditions have a large impact on the level of a person's
wage, These differences in part reflect differences in the cost of living, but
they also reflect real differences in employment opportunities. Public policy can
affect these opportunities by placing publicly funded projects in areas where the

private sector is slack.
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APPENDIX 3.1

Correlat{ons Among Some Impartant Predictors of Five Year Average Wage,
Male Heads of Households

Std.

Mean Dev, _ 1 _2 _3 4 _S _6 _T _8 _9 _1¢ i _I» i3 14 15 16 17 18 18 20 21
Age 45 12 1.00
age’ 2147 1139 .99 1.00

Father's Oceupation 5.9 2.2 .10 .10 L.QQ
Father's Education 2.7 1.5 -.16 =-.15 -.35 1.00

Veteran 49 .5 .0b4a -.05 -.07 .00 1.00

Black .08 .27 -,03 -.03 .15 -.09 -.08 1.00

High Teat Score .21 .41 -.D5 -.D5 -.19 .18 .06 .05 1.00

Low Test Score .20 L40 .08 .09 .12 -.17 =14 .22 -.26 1.00

Educacion 4.4 2.0 =19 -.19 -.3 37 .13 -~.18 .32 -.35 1.00

Hanagers .14 .34 002 -.0p -1 .11 .13 -1 06 -,12 .20 1.00

Self-employed 0 .26 .07 .06 -.01 .01 -.0%5 -.04 -.02 .00 -.02 -.11 11.00

Clerical -11 .31 -.01 -~.001 -.05 .06 .04 .01 .05 -.02 .0% -.14 -.10 1.90

Craftamen .23 .42 .02 .01 .08 -.0% .06 -.04 -.10 .02 -.21 -.,22 -.15 ~.19 1L.DD

Operatives .18 .36 -.04 -.04 .10 -.15 -.D3 L1 -.12 A5 =-.29 =017 -.12 -.15 -.23 1.00

Laborers .Q8 .27 .49 Q9 10 -0 -.12 .22 -.10 .17 -.2% -.11 -.08 -.10 -.16 -.12 1.0D

Farmers .04 .19 .04 .05 .16 -.03 -.12 -.05 -.04 04 -.10 -.08 -.06 -.07 -.11 -.09 -.06 1.00

Migc,, Government .02 .14 -,08 -.07 =-.02 02 -.04 02 .06 -.03 .02 -.06 -.04 -.05 -.08 -.06 -.06 -.03 1.00

Union Hember 30 46 -.04 ~-.06 .05 ~.16& .05 OB -4 .08 -.20 -.18 -,13 -.02 .23 .22 .03 -.12 -.02 .00

Large Cicy .56 .50 -.03 -.04 -.15 .05 .06 .06 04 ~.02 .14 .03 -.01 .03 b4 -.06 -.05 -.18 .03 .13 L.00

Small Town .25 W43 .04 .04 .16 -.08 -.85 -~.p7 -~-.08 05 -.18 -.02 .03 =-.04 -.DZ .03 01 .2}y -.03 -.15 -.65 l.00
Average Wage 4.3% 2.59 .05 .02 -.322 .18 A1 - 14 .25 =22 L4& .25 -.06 -.04 -.04 -.24 -,20 -.19 -.03 .02 .25 -.24 1.00

MTR 6022
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Correlations among Important Predictors of Average Wage Rate,

APPENDIX 3.2

Wives and Female Heads

Mean g::: 1 2 3 4 S 6 7 8 9 10 11 12 13
45 12 1.00
2186 1093 .99 1.00
.13 .33 ~-.009 -.02 1.00
4.4 1.68 -.21 -.20 -.16 1.00
.03 .18 .05 .05 -.,06 .06 1.00
.02 .13 .03 .03 -.02 .01 -.02 1.00
.36 .48 -.01 -.01 -.11 .03 -.14 -.10 1.00
.01 .12 ~.02 -.03 ~.04 .02 -,02 -,02 -.09 1.00
.16 .37 -.04 -.05 .0L -.29 -.08 -.08 .32 -.05 .00
.23 .42 .15 16 .24 =031 -.10 -.07 -.41 ~-.07 -.24 1.00
.05 .22 .18 .19 .13 L3686 -.04 01 -1 -.03 .05 .21 1.00
.18 .38 -.05 -.05 -.06 .27 .08 .01 .14 .03 -.15 -.05 =-.11 1.00
1.35 -.06 .07 ~.18 .55 .12 -.06 .01 -~.02 -.12 -.37 -.16 .55 1.00

Average Wage Rate 2.71

MTR 6022
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APPENDIX 3.3

Correlations ameng Important Predictors of Wage Rate,
Male Splitoffs

Mean g:i: 1 2 3 4 5 6 7 8 ¢ 10 11 12 13 14
Age of Head 23 2.7 1l.00
Father's Education 9.6 3.9 -.03 1.00
Black .12 .33 -.08 -.08 1.00
Splitoffs Motivation 9.3 2.6 .02 .25 .05 1.00
Splitoffs Test Score 9.7 2.2 .21 .30 -.26 .12 1.00
Parent's Teat Score 9.3 2.3 10 .53 -.09 .28 .37 1.00
Family Income (1967} 10,765 6285 .12 .35 .25 .21 .21 .30 1.90
Education 12.4 2.3 .22 .52 -.11 .35 .34 .30 .32 1.00
Occupationa 5.8 2.2 .14 .39 -.07 .17 .25 .24 13 46 1.00
Seniority on Job 2.0 1.2 .24 -.08 -.06 -.13 -.0002 -.09 .12 -.03 -.21 1.00
city Size? 7.2 1.9 .10 .13 .06 .09 -.007 .11 .22 .20 .18 ~-.0L 1.00
Union Member .25 .43 -.18 .07 -.02 .00Z .06 -.02 .D3 -.03 -.25 .08 .09 1.00
Average Expenditure 945 215 .02 .21 -.12 211 .08 .16 .19 .21 L14 .04 .34 -.003 1.00
per Pupil
Wage Rate 3.1% 1.51 .37 .12 -.10 .23 .18 .09 .35 .24 .16 .25 .24 .14 .18 1.00

f9his variable is scaled as 10 minus the documented code.

MTIR 6023
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APPENDIX 3.4

Correlationg pmong Important Predictors of Wage Rate,
Female Splitoffs

Std.
Mean Dev. _ 1 2 3 4 5 6 7 8 _ 9

1 Age 21 2.6 1.00

2 Father's Education 10.5 3.7 -.13 1.00

3 Black .12 .33 -.02 -.27 1.00

4 Parent's Test Score 9.5 2.3 -,1% .52 -.,28 1.00

5 Family Income (1967) 11,438 6569 L1l .30 -.28 .26 1.00

6§ Education 13 2.0 .18 .34 ~-.20 .27 .32 1.00

7 Occupation® 6.1 2.2 .05 .29 -.07 .26 .17 .44 1.00

8 city Size® 7.5 1.7 .03 .17 .02 .05 .23 .09 .19 1.00

9 Average Expenditure Per Pupil 994 227 .35 .03 .03 -.08 .22 .04 .16 30 1.00
10 Wage Rate 2.48 1.1 .28 .02 -.08 -.09 .14 .26 .11 .25 .27

8This variable is scaled as 10 minus the documented code.

MTR 6023

10

1.00

LT



APPENDIX 1.5
MCA on Annusl Perrent Change [n Wage Rate for Mile Heads

Low Wage Rate in 1969 Medium Aage Rote in 169 High Wnge Race in L9639
Adjusted Adjusted Adjusted
N Percent  Mean Mean N PeTcent  Mean Hean H Percent  Mean Mean

AGE OF HEAD

<23 29 3.9 12.8 14.9 9 a.9 16.6 20.4 3 0.2 5.4 28.3
25-34 224 26.1 9.0 9.3 182 32.0 9.6 9.8 110 14.6 9.0 9.1
15-44 2 6.7 8.3 7.9 154 6.5 1.5 6.8 238 2.6 7.6 7.4
45=54 207 19.4 5.6 5.4 118 0.8 6.9 5.9 250 33.% 7.7 7.6
55-64 173 19.5 1.8 6.8 77 15.5 4.4 4,0 99 15.2 6.9 7.1
65-74 4b 9.0 1.5 .2 16 4.3 3.6 121 21 3.4 5.9 7.3
75 ar older ? 1.4 8.9 10.2 - - — - 1 0. 15.0 14.2
RACE

White 495 81.9 7.2 7.4 395 BH.4& 1.5 1.3 643 94.8 7.6 7.6
Black 1 13.6 8.4 7.8 134 1.7 9.6 10,2 63 3.5 8.7 1.6
Spanish American 38 4.3 13,3 1.1 1y 1.1 4,5 11.2 8 0.9 18.0 1.3
Othar ? D.2 7.2 5.1 6 0.8 13.0 13.2 B 0.8 5.9 9.7
TEST SCORE

0= & 186 12.8 6.6 4.7 52 4.7 6.6 8.9 26 2.3 1.5 4.0
-8 193 18.3 1.3 1.1 117 18.5% 8.2 A4 0 4.9 7.7 8.2
§9-10 320 38.6 8.1 8.3 212 41.2 1.5 .9 246 33,1 7.7 7.8
i1-13 209 30.4 7.6 B.2 175 5.7 1.9 1.0 380 55,7 1.9 7.7
MOTIVATION

9- ! i 3.2 .8 1.9 144 25.4 7.5 17 162 20.7 7.3 7.4
8- 9 271 29.7 7.6 1.4 141 .6 6.3 6.5 181 2.8 7.4 7.3
10-12 F{-11 32,2 7.5 7.5 212 3r.8 8.5 a.7 296 41.8 1.7 7.4
13-16 52 4.9 6.7 1.0 39 11.8 B.6 .2 83 12.6 9.0 8.9
EDUCATION OF HEAD

<& grades 70 bk 12.2 1.9 5 0.7 0.4 4.1 4 0.2 =7.6 =6.1
§-9 grades a5 5.4 8.5 11.0 19 2.1 7.4 8.8 9 1.0 11.0 1.9
9-11 gradea 244 25.5 4.6 10.5 103 17.5 5.3 5.8 58 6.9 7.1 1.l
12 grades 186 9.0 7.0 6.8 120 16.9 8.8 9.1 99 1.8 7.1 7.%
12 grades + nom-acadenic 136 17.6 6.3 8.0 138 7.3 1.7 6.9 144 9.8 8.1 8.2
Some college 52 7.3 1.7 6.4 58 12.1 8.0 a.6 84 11.2 8.3 8.5
College dugree LOD 14,5 1.3 5.1 69 14.0 9.3 8.6 133 0.0 7.8 7.7
College degroe + some gradudte 27 2.8 3.7 1.9 30 6.1 8.5 8.1 118 17.4 7.2 6.9
oA, B 1.7 8.3 3.6 14 3.2 6.9 10.2 82 1.9 8.1 1.8
OCCUPATION

Professional a7 6,2 9.4 12,1 47 10.6 6.3 5.6 192 7.7 7. 7.1
Hanager 23 3.9 9.2 9.8 43 19.3 8.0 8.5 i13 17.4 8.2 8.0
Self-employed [} 11,3 6.7 8.9 18 4.5 12.0 12.7 22 3.0 7.7 5.0
Clerical, sales &7 10.35 6.1 6.b 58 14.1 8.0 8.0 i 10.8 7.4 7.3
Craftomen 129 16.3 1.5 7.0 140 6.0 6.4 7.l 186 25.4 7.1 7.4
Operative 116 19.2 5.8 5.5 147 23.1 B.0 1.3 [ 10.3 7.6 1.4
Laborer 52 4.7 8.3 7.4 72 8.1 7.5 7.8 27 2.4 9.2 1.6
Farmer 80 10.9 6.2 7.3 5 1.1 5.5 6.7 4 G.4 19.9 2.7
Niscellaneous 29 31 14,7 12.9 16 2.2 12.3 14,8 L4 2.0 1D.4 8.3
CItY S1ZE

=500,000 219 20.0 9.6 9.5 106 29.3 4.5 5.6 329 48.2 7.5 7.5
100, 000-499,599 143 14,8 7.7 7.4 118 24.3 8.9 B.7 178 6.3 7.8 7.7
50,000- 99,999 1086 12.3 6.9 6.8 o] 1.4 7.1 2.5 24 10} 9.0 9.5
25,000~ 49,999 69 7.1 9.4 9.8 1 6.7 6.5 7.9 L5 4.2 4.3 a5
10,000- 24,999 136 18.6 6.6 6.0 36 11.8 B.G 4.8 46 5.8 1.4 7.3
<10,000 235 7.2 6.6 1.2 Th 14.2 B.9 4.8 62 7.4 8.9 9.2

ELT



APPENDIX 3.5
MCA on Annual Percent Change in Wage Rate for Male Heads (continued)

Low Wage Rate in 1969 Medium Wage Rate in 1969 High Wage Rate in 1969
Adjusted Adjusted Adjusted
N Percent  Mean Meap N Percent Hean Mean N Percent Mean Hean
FIVE YEAR GHANGE
IN OCCUPATION

Hot always employed 167 19.8 5.9 5.3 50 9.2 6.1 3.7 46 6.0 5.2 5.2
No changes; same employer 10 yrs+ 132 1l 4 6.7 7.4 128 23.3 6.7 8.2 252 36.1 7.8 B.5
No changes; same employer 4=9 yrs 91 3.8 B.0 7.8 76 12.4 6.9 7.1 106 15.1 9.2 8.4
No changes; same employer 1-3 yrs 218 21.6 6.1 6.7 122 22.7 7.7 6.9 142 19.3 8.8 8.4
Changed job once 160 17.8 10.8 11.9¢ 103 19,9 9.1 9.2 110 14.1 6.3 6.2
Changed job more than once 136 14,2 9.6 B.4 14 11.8 10.1 10.4 50 8.5 5.7 5.3
N.A. 4 0.4 2.1 2.4 3 0.6 —4.1 ~6.5 L} 0.8 14.2 13.7

CHANGE IN
UNION MEMBERSHIP
Quit uniom 59 6.4 5.0 4.7 49 3.1 6.9 6.6 s 5.5 5.9 6.6
Joined union 80 8.7 10.1 9.3 50 7.4 9.5 8.4 36 4.5 8.6 8.2
Hever belonged to a union 690 76.2 1.4 1.5 268 51.9 7.8 1.5 432 60.6 7.8 1.7
Alvays belonged to a union 79 a.7 g.8 8.5 189 32.7 7.3 8.2 216 29.4 7.6 7.8
FIVE YEAR CHANGE

IN RESIDENCE
Ko moves; lived same place

5 years before 1968 303 37.0 6.5 7.6 176 34.0 7.0 8.7 314 44 .6 7.4 7.5
No moves; igto original

place between 1964 & 1968 173 17,9 7.3 7.0 122 22.3 6.3 6.8 155 22.4 7.6 7.6
Hoved once 231 22.4 7.2 T4 134 22.8 8.9 8.0 Lhb 20.0 8.8 g.1
Moved mere than once 201 22.8 10.0 8.2 124 20,9 8.9 6.7 109 13.9 7.5 7.8
CHANGE IN COUNTY WAGE
Decreased more than $.50/hour 5 0.7 1.1 8.2 3 0.5 10.8 12.1 2 0.3 4.8 7.8
Decreased $.50/hour 7 1.3 14.6 13.0 10 2.1 9.6 11.8 32 4.3 5.0 4.9
Same 369 37.5 7.0 7.2 189 1.9 8.8 9.3 226 0.4 7.0 7.4
Increased §.50/hour 410 44.6 7.3 7.4 234 43.4 5.9 3.6 296 1.9 1.8 L3
Increased more than §,50/hour 117 15.9 9.3 8.5 120 22.0 9.5 9.1 166 23.0 9.1 9.1
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MCA on Annual Percent Change in Wage Rates for Wivee and Female Heade

AGE

<25

25-3%

35-44

45-54

35-64

65 or older

RACE

White

Black

Spanish American
Ocher

EDUCATLOR

<6 grades

6-9 grades

9-11 grades

12 grades

12 grades + non-academic

Some college

College degree

College degree + some graduate
N.A.

CCCUPATION
Professional
Manager
Self-employed
Clerical, males
Craftsmen
Operacive
Laborer

Farmer

Migcell aneous

CITY SLZE

>500,000

100,000-499, 999
50,000~ 99,95%
25,000~ 49,999
10,000~ 24,999
Leses than 10,000

RESIDENTIAL HOBILITY

Lived in same place 10+ years
Lived in same place 5 years
Moved once since 1968

Moved 2+ cimes since 1968

CHANGE IN OCCUPAT ION
Bo change since 1968
Changed mince 1968

CHANGE IN COUNTY WAGE
Decreasaed more than $.50
Decreased 5.50

Sane

Increased §,50

Licressed more than $.50

MTRE029
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Low Wage Rate in 1965

175

Medium to High Wage Rate in 1969

27
153
208
219
145

22

406
34l
20

31
152
200
188
101

60

26

10

pL

223

18
132
321

30

285
175
57
48
62
116

267
156
200
150

535
238

12
268
358
138

Percent Hean
4.0 6.3
19.1 8.4
23,2 8.2
26.8 8.7
22.4 6.5
4.5 6.5
80,2 7.6
16.5 a.2
2.8 8.9
0.5 4.1
2.3 3.3
15.6 7.%
1.2 7.4
27.3 8.2
7.0 7.2
9.7 8.1
5.0 11.0
0.6 12.4
1.2 6.0
6.8 9.0
1.0 1L.5
1.2 7.0
35.8 8.1
3.0 4.3
17,2 5.9
29.6 1.6
0.4 4.8
6.1 12.8
30.0 7.0
21.0 B.4
lig 6.4
7.0 7.3
11.0 8.9
17.0 9.2
38.1 8,1
21.3 7.0
1.3 7.3
i9.4 8.9
69.5 7.7
0.5 8.1
0.5 24.6
1.6 -0.3
33.1 8.4
43.0 1.6
21.8 7.8

nz-.m
Adjuaced R™=.05
Mean=7,8

Standard Deviation=.1i0

Adjusted

Mean
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Chapter 4

LABOR SUPPLY OF FAMILY MEMBERS

INTRODUCTION

The analyses in the previous chapter have dealt with factors which deter-
mine wage rates. In this chapter we consider the determinants of labor force
participation and hdurs of work of important groups of workers in the popu%ation.

It is useful to distinguish three basic sources of differences in labor
supply within the broad spectrum of work effort. The first, on which most stud-
ies of labor supply have focused, are the behavioral changes which occur in re-
sponse to variables which may be altered by public policy. Response to differ-
ences in wage rate or to income supplements are chief among these. The second
is the result of simple differences in preferences among individuals who have
equivalent resources and opportunities. The third major component encompasses a
multitude of effects lumped under the heading "institutional factors." Unemploy-
ment is prominent among these but there are numercus other important constraints
and discontinuities in the employment opportunities available to many workers in
the population.

These three general influences on labor supply are not independent in their
effects, and it is one of the major theses of this paper that it is important to
take account of institutional factors and variations in persomal preference in
estimating behavioral effects which may be influenced by policy.

In the first three sections of this chapter we consider various aspects of
the labor supply of male heads of families. The first is an analysis of fac-
tors associated with the incidence of unemployment and the resulting inveluntary
loss of work time. In the second section we review the basic economic theory of
voluntary variations in work effort and consider the effects of a nﬁﬁber of in-
stitutional facters which limit workers' flexibility to make the theoretically
expected adjustments in their work hours. In the third section we estimate the
paramerers of a conventional labor supply model and make a number of tests of

their sensitivity to measures of institutional factors.
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A model of the labor force participation and hours of work of married women
is presented in Section IV. A similar medel for single women with children is

estimated in Section V.

ANALYSIS

I. Five Year Unemployment Experience of Male Heads of Families

What is the economic impact of involuntary loss of work hours? Who is af-
fected most severly by unemployment? We investigate this problem in terms of the
incidence of unemployment over five years in order to gain an accurate picture of
infrequent unemployment as well as that which is recurrent. The measure used is
total unemployment time experienced over five years scaled at 40 hours per week.
The analysis sample includes all males who were heads of families for all five
years and who worked or were looking for work at least half time each year.,

These men averaged 216 hours or roughly 5% weeks of unemployment over the
five-year period. Behind this average value is a broad distribution of problems
experienced by different individuals. In Figure 4.1 we see that 67% of stable
male family heads were not unemployed at all during the five years, and 12X were
unemployed less than five weeks. The remaining 21% of workers experienced widely
varying amounts of unemployment ranging from 5.8% who lost 5 to 9 weeks during'
the five years to 4.1X who had very serious losses of 40 or more weeks.

Figure 4.2 furnishes a useful perspective on the incidence of unemployment
among heads of families at various levels of economic status. Clearly the caus-
al link does not run from economlc status to unemployment, but the incidence of
unemployment at different economic levels helps us to put the relative impaect of
unemployment On ecoromic status into context,

First, it is striking that the proportion of workers experiencing at least
one week of unemployment during a five-year span is quite large at all economic
levels. Even among heads of families with incomes 3 times their needs, 30% ex—
perienced some unemployment during the five years and 15% of those with income
more than 4% times needs were unemployed at least one week.

The incidence of unemployment in the broad middle range -—- 1 to 30 weeks
in five years —-- falls only gradually with economic status: 26% of workers whose
income iz 3 times their needs experience unemployment in this range as compared
with 37% of those at very low income levels. The distribution of actual number

of weeks of unemployment within this broad range is quite similar at different
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FIGURE 4.1

Five Year Unemployment Experience of Stable Male Family Heads
in the Labor Force all Five Years
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FIGURE 4.2

Five-Year Unemployment Experience by Ratio of Income
to Needs for Male Family Heads Who Were
in the Labor Force All Five Years
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economic levels.

The comparative incidence of very serious unemployment is much more strongly
related to economic status: the proportion of poor and near poor workers who
face 30 or more unemployment weeks is more than double the proportion of middle
status workers with similar problems. But the proportion of working males who
experience such serious unemployment is not large in an absolute sense at any
economiec level. It ranges from 25X for the very poor to below 5% at middle
levels and above.

How, then, do we view the importance of unemployment for male family heads
as it affects their economic status? On the one hand, unemployment and the re-
sulting income lggs represent a serious economic problem which falls most heavily
on low income workers and also affects substantial proportions of workers in
middle and higher income ranges. On the other hand, income loss directly attri-
butable to unemployment canncot be viewed as the major cause of poverty. Even if
it were possible to devise a policy which utterly eliminates unemployment but
which leaves relative wage rates unchanged, only one in four of the very poor
male workers and one in eight of the near poor would gain more thanm 12% in work
time over a five-year period. Another 30% to 40% of such workers would experi-
ence significant but smaller gains in work time.

Unemployment, then, emerges as a problem which compounds but is not the
root cause Of the economic difficulties of low income workers., There is also a
large element of chance involved. Middle income workers had an 18% to 25% chance
of five or more weeks of unemployment during the five years while even at the
lowest income level 467 of workers experienced no unemployment at all.

Given thia perspective on the impact of unemployment, we turn to &n analy-
sis of characteristics of workers and their economic environments which are asso~
ciated with unemployment problems. The following variables are included in the
analysis:

Average hourly earnings

Education

Occupation

Age

Union membership

Race

Unemployment rate in county of residence
Relative labor market conditions for nonwhites
Number of children

Disability

The wage rate of the family head is the primary determinant of the economic
status of the Family if the head is fully employed. Wage rate ig also presumed

to reflect the level of a2 worker's skills, representing the payoff to education,
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¢oceupational choice, job traiming, accumulated experience, good fortune, and so

forth.

Since workers with limited skills are likely to be the last hired and the
first laid off, we would expect a very strong relacionship between wage rate and
the incidence of unemployment. The analysis does indeed show such a relation-
ship, but it alsc shows that other aspects of a worker's qualifications, parti-
cularly education and occupation, have important payoffs in terms of reduced un-
employment which are over and above their effects on earnings rates.

The effects of hourly earnings on the expected ievel of unemployment are
shewn in Figure 4.3. The simple average of unemployment, represented by the
dashed line, falls very smoothly with wage rate. The independent effect of wage
rate, after controlling for the effects of other variables in the analysis, is
stronger than the simple effect at low wage levels, but essentially disappears
at wage levels above $3,50 per hour. The more serious problems associated with
low wages in the multivariate model reflect the experience of low .wage workers
who are not farmers, while farmers' relative freedom from unemployment is ac-
counted for by the occupation coefficients. On the cther hand, the less serious
employment difficulties at high wages shown by the simple averages are moré
closely atiributable to the higher education levels of such workers and do not
appear as an independent effect of wage rate in the multivariate model. Thus, a
worker with little education earning $5.00 or more per hour was no less likely to
experience unemployment than a similarly educated counterpart earning $3.50 per
hour.

The relationship between education and the incidence of unemployment is
very strong and remains so even when other indicators of success in the labor
market are included in the model. Of the various steps of educational attainment
the completion of high school has the greatest payoff in reduced unemployment.
Both the simple and the multivariate relationships illustrated in Figure 4.4
show that the expected work loss of roughly 400 hours in five years for workers
who did not finish high school is nearly three times the expected work loss for
high school graduates. The pattern at low education levels is somewhat erratic:
those who completed less than 6 grades of schooling suffer the greatest work loss
but those with 6 to 8 grades experience a work loss some 100 hours smaller than
do high school dropouts. Even this odd middle group, however, has an expected
loss more than twice that for high school graduates, The simple means show a
further decline in employment problems for workers with college educations. This
effect is largely channeled through access to professional and managerial occupa-

tions and does not show up as an independent effect of education in the multi-
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FIGURE 4.3

Expected Unemployment by Average Hourly Earnings
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variate relationship.

The occupational effects on labor market problems referred to above fall
inte three broad categories ~- self-employed businessmen and farmers, white cel-
lar workers, and blue collar workers. Self-employed workers have the lowest
incidence of unemployment with an average work loss some 150 hours less than
would be expected on the basis of their other characteristies. 1t should be
noted, however, that no shortage of work does not necessarily imply mo shortage
of money for these workers whose incomes are especially vulnerable to the vagaries
of weather or market conditions.

As might be expected, white collar workers experience significantly less
gerious employment difficulties than do blue collar workers. White collar work-
ers lose an average of 75 hours of work, while blue collar workers lose an aver-
age of 366 hours. A substantial portion of the difference between the two groups
is attributable to differences in education, wage level, and other characteris-
tics, but even after controlling for these factors, the expected work loss for
blue collar workers is more than 150 hours greater than for white coliar workers.

Age is often included in medels of earnings to represent skills gained
through labor market experience. The relationship of age to expected unemploy-
ment indicates that such skills contribute to the reduction of unemployment
among older workers. The expected level of unemployment for workers under age
35 is about 275 hours in five years as compared with 150 hours for workers over
age 55 with intermediate values for those in the middle age range.

For the most part the wage, eduation, occupation, and experience effects
discussed above reflect the fact that workers who are worse off with respect to
income are also likely to be worse off with respect to employment difficulties.
Farmers are an exception to the rule in that they are substantially free of un-
employment despite their low wage rates, Union members are another prominent
exception. While union members command higher wage rates than nonunion workers
with equivalent characteristics, expecially at lower eduation levels, this in-
crease is accompanied by a greater risk of unemployment. The average of work
lost by union members is 353 hours as compared with 153 hours for other workers.
About half of the difference is attributable to the concentration of union mem-
bers in blue collar cccupations and to the fact that relatively few have college
educations, but after -.controlling for these factors the expected work loss is
still more than 100 hours greater for union members than for nonunion members.
This result is consistent with the findings discussed in Chapter 7, Volume II.

Published monthly statistics on unemployment rates typically show the rate

for nonvhites to be roughly double that for whites. The five-year total of
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unemployment hours or weeks experienced by stable male heads exhibits a similar
though somewhat smaller differential, Nonwhites lost an average of Bl weeks of
work to unemployment during the period from 1567 through 1971 as compared to the
average of 5 weeks lost by white workers during the same period.

The relative differential is slightly larger in the proportion of workers
who were unemployed for 30 weeks or more. Ten percent of nonwhites were so af—
fected as compared with 5.4% of whites and a large part of the racial differen-
tial in the incidence of very serious unemployment persists when we control for
education as can be seen in Figure 4.5. The largest differential incidence oc-
curs among high school graduatea, While the completion of high school very sig-
nificantly reduces the risk of prolonged unemployment for both whites and non-
whites, the proportionate reduction 1s several times as great among whites.

In the full multivariate model, race no longer shows an independent effect on
expected unemployment, This result does not indicate that nonwhites are essen~
tially free of disproportionate employment problems, but rather that the effects
of labor market discrimination occur at another level. Nonwhites are more likely
to find employment in low wage jobs and blue collar occupations than are whites
with the same education. Onece given this employment situation, nonwhite workers
do not experience significantly more serious employment difficulties than the
smaller propertion of whites in similar jobs.

Almost by definition we would expect unemployment experiences of individ-
uals to be related to differences in the unemployment rates in counties where
they live. The data do show the expected relationships but they are not at all
strong. Workers who fared best were those living in areas wvhere the unemploy-
ment rate bucked a rising trend in the country as a whole and remained below 4%
in 1971. The average unemployment for this group was about 65 hours less than
the mean unemployment for all workers bur only 14% of the population lived in
such areas., Another 2% of the population lived in areas where the unemployment
rate was below 2% in 1968 but about 4% in 1971 and they experienced unemployment
about 70 hours less than the mean. Average unemployment levels for workers in
areas with higher unemployment rates in 1968 and 1971 fall within 30 hours of one
another and slightly above the mean.

Local employment conditions for blacks and other racial minorities often
are not accurately represented by the overall unemployment rate, which usually
reflects the experience of the predominant white population. In questionnaires
sent to local employment security departments, information was solicited on the
relative employment opportunities for low skilled nonwhites., About 31% of non-

whites lived in areas where the employment opportunities were characterized as




186

FIGURE 4.5

Proportion Experiencing 30 or More Weeks of Unemployment
in Five Years by Education and Race
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"about the same'" as for whites and 55% lived in areas with 'worse" opportunities.

The latter group experienced about 75 hours more unemployment than the former,
but only a third of this differential appears as an independent effect in the
multivariate relationship. About 7% of nonwhites lived in areas with "much worse'
relative employment conditions and they experienced an average of 165 hours more
unemployment, but the differential in the multivariate context is only 40 hours.

The number of children in the family was included as the vardiable in the
analysis because the economic status of a family depends on the number of mouths
tc be fed as well as total family income. It can alse be hypothesized that
family responsibilities would pressure a worker to find another job soomer and
thus have less unemployment, Among workers with less than a high school educa-
tion we find an unfortunate tendency for higher incidence of unemployment among
heads of large families. The average work loss rises from 331 hours for heads of
families with one or two children, to 422 hours for those with three or four
children, and 479 hours for those with still larger families. Part of the rela-
tionship is due to lower skill levels among heads of large families, but a 100
hour differential remains as an independent effect. The overall result is a
compounding of economic difficulties in those families for whom even full employ-
menit income may be thinly spread. The relationship between unemployment and
family size is much weaker among workers who completed at least high school, but
there is still an estimated differential of 35 hours.

Disability is the major cause of reduced labor force participation among
male family heads below retirement age. Disabled workers who do participate in
the labor force face an increased incidence of unemployment for closely related
reasons. For some, unemployment may result from interruption of employment due
to a period of full disability, while for others it results from difficulty in
finding work which they are able to perform. Expected unemployment was 313 hours
for those who reperted a limiting disability in both the initial and final years
and 291 hours for those with a disability in one of the end years which did not
persist through the full peried, as compared with 204 hours for workers with no
reported digsability. Workers with transitory disability reported in one of the
middle years showed ne difference in unemployment experience.

Unemployment is an economic problem which rests most heavily on workers of
low economic status but which also affects a substantial minoricy of workers at
middle income levels and above. The factors related to the incidence of uynem-
ployment are much the same as those which determine earning rates, but even when
wage rate is included in the analysis, worker characteristics such as education

and occupation exhibit important independent effects on the expected level of
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unemployment., The education effect shows a particularly large payoff to the com-

pletion of high school, with graduates having expected unemployment about half
that of dropouts. According to bivariate analysis, the relative reduction in
extensive unemployment for nonwhite high school graduates, though still substan-
tial, is not nearly as large as the reduction for whites, The multivariate anal-
ysis, however, shows a negligible race effect indicating that effects of discrim-
ination on the incidence of unemployment are not greater than would be expected
given the other characteristics of jobs in which nonwhites find employment.

Membership in a union or in a self-employed occupation has an effect on
unemployment which is opposite to the respective effects on wage rates, indicat-
ing a possible tradeoff between employment security and earning capacity.

Five-year unemployment experience of family heads is related to measures
of local employment conditions as might be expected, but the relationship is not
strong.

Among family heads with low education, the economic difficulties of those
with large families are compounded by greater expected unemployment. Similarly,
the disabled who are able to work experience significantly more unemployment than

non-disabled workers,

II. Institutional Factors Relating to Work Hour Choices

Reductions in work effort below standard full-time work are largely the
result of involuntary work loss due to unemployment or illness. Overall, how-
ever, unemployment and illness account for only about 30% of the interpersonal
variance in work hours among male heads of households over the five-year period.
A much larger portion of the variance in work hours among such workers is the
result of a distribution of work effort which extends well above the standard
40 hours a week, 50 weeks a year.

The estahblished pattern of research in the area of policy-relevant work
hours behavior has involved the estimation of the "income' and "substitution"
effects. In the basic economilc theory a worker 1s conceptualized as trading off
the satisfaction or utility derived from earned income for the utility he could
get from the leisure which must be 'given up in order to earn income. He is then
presumed to adjust his work hours to get that combination of income and leisure
which yields the greatest overall satisfaction. If other factors are equal, the
point at which this equilibrium level of work effort is reached is determined by
two offsetting forces. The income effect reflects the fact that a low income

worker has a greater need for additional income to meet basic material needs than
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does a higher income worker, If two workers with different incomes but the same

work hours were given the chance to work additional hours at the same wage rate, the

low income worker would be expected to work a greater number of additional hours
than the high income worker who could afford to enjoy relatively more leisure.

The substitution effect, on the other hand, reflects the fact that a worker
with given income and work hours would be more likely to work additional hours if
he were offered a2 high wage rate for those additional hours. Conversely, if the
worker had a very low marginal wage rate he might choose to reduce his work hours
because he could enjoy more leisure at only a small cost in lost income.

In cur society where a very large part of income is earned from work, most
variations in one of these effects are accompanied by similar variation in the
offgetting effect. Low-wage workers have low incomes at standard work hours and
consequently there is a strong income effect which motivates them to increase
work hours. But the same low wage results in a substitution effect which dis-
courages a worker from additional work effort because it brings in so little
income per hour. At the other extreme, high wage workers are unlikely to have a
pressing need to work more than full time but are encouraged to do so because it
pays so well,

Thus, estimates of the effects of differing or changing wage rates on hours
of work yield only the net result of the two countervailing effects., It is nec-
essary to obtain separate estimates of the response of labor supply to nonwage
income in order to distinguish the income effect. Given an estimate of this
effect, we can then estimate the substitution effect from the response to wage
rates.

The necessity for estimating the separate effects arises because proposed
public policies such as a negative income tax or other income supplementation
programs break up the usual correspondence between wage rates and income and
alter the balance between income and substitution effects. On the one hand, an
income supplement reduceg the need for extra income and the pressure for extra
work hours, On the other, the provisions which reduce the supplement if earnings
increase have the effect of reducing a worker's marginal wage rate, and cause an
additional work-inhibiting substitution effect. Thus, theory gives an unambiguous
prediction that the income supplementation proposals would result in reduction of
work effort by eligible workers who were in equilibrium before the onset of the
program. And the amount of the work reduction should be estimable given esti-

; . 1
mates of the separate Income and substitution effects.

lIf a worker is assumed to have optimized his work hours at a given constant wage

rate and level of nonwage income, his expected response to a small change ip
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Many researchers, beginning with Kosters (1966), have elaborated this sim-
ple model to apply to a household in which two or more workers optimize their
work hours at different wage rates. In the elaborate models, as in the simple
ones, responses to nonwage income are interpreted as measures of the income ef-
fect while responses to wage rates represent combinations of income and sobstitu-
tion effect with the additional complexity that one worker responds to others'
wage rates as well as his own.

A basic difficulty with research based on the theoretical income-substitu-
tion model is that the conditions which must be assumed in order to derive the
mathematical relationships do not cortespond to the conditions faced by a major-
ity of workers in the U.S. labor market. Of all employed male heads of house-
holds in 1971 fess than 13% held jobs in which they were free to vary their work
hours at well defined marginal wage rates and nearly half of those gained their
flexibility o6f work hours by taking a second job. The employment conditions
faced by the remaining 87% of employed males differ from the theoretical assump-
tions for a variety of reasons, ranging from constraints on work hours to the
absence of a defined marginal wage.

It can be argued that constraints on the number of hours worked on one's
main job are not critically important because the worker has the option of taking
a second job. But under many circumstances, a second job will require the over-
head costs of job search and perhaps training. Tt will often pay lower wages
than his regular job and will involve disproporticnate travel costs. 1In short,
while an opportunity to vary work hours exists there igs a substantial discontin-
uity and the potential net income per hour to be realized from taking a second
job is not well represented by the wage on the primary job.

Over a longer period a worker might change main jobs so that, even if he
doesn't have freedom to vary his work hours in the short run, the constrained
lours are close to those hours which he prefers to work. But job changes involve
costs, often very substantial ones, ranging from lost seniority or pension rights
to relocation costs. And it is not at all clear that in changing jobs to get
more or fewer work hours a worker would retain his current wage rate.
_;EEE_EE§_3E_Hecomposed into income and substitution effect according to the

following basic relationship: ah ah ah
— = — 4+ H—
dh dw awy Y
where dw is the change in work hours resulting from a small change in wage rate
for all hours worked; gh, the pure substitution effect, is the expected change

awy

in work hours due to a small change in marginal wage rate holding income level
constant. H is the equilibrium level of work hours, and 3h is the expected

dy
change in werk hours from a change in income with wages held constant.
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Two basic questions must be dealt with in assessing the impact of institu-
tional complexities in the labor market on the labhor supply behavior predicted by
economic theory. First, is it possible to obtain reasonable estimates of the
economic parameters from statistical studies of interpersonal differences and
temporal changes in labor supply occurring naturally in the population? Second,
given estimates of those parameters, do the constraints and discontinuities which
characterize most employment opportunmities modify the labor supply responses
which may be expected to result from a policy change?

We turn first to a more detailed analysis of the nature of employment
opportunities and their differences from theoretical assumptions. It is Impor-
tant to understand how institutional factors are related to the basic economic

variable whose effects we wish to estimate,
JOBS WITHOUT MARGINAL PAY

Salaried positions and other jobs for which the relationship between mar-
ginal work hours and income is indeterminant represent a major institutional
departure from the assumed conditions of the theoretical model. In the absence
of a defined rate of pay for variations in work effort a worker cannot make the
marginal choices between income and leisure which are assumed in the theory. It
should be emphasized that the returns to marginal work in these jobs are not nec-
essarily zero. A salaried worker's overtime may increase his chances of promo-
tion, more cultivation may increase crop yields, and longer business days proba-
bly generate more sales. The esgential point is that the returns can be estimated
only with substantial error by even the worker himself and are quite sure to be
poorly measured by averaging his total earning over total hours of work. Fur-
ther, it is clear that long run decisions embodied in the cheice of such a job
are relatively much more important jn determining income and leisure choices than
would be the case for workers who are free to vary hours at a given rate of pay.

Of all male household heads employed in 1972, an estimated 45.7% held jobs
in which they would not have been paid for overtime work. A small fraction of
these workers did have hourly wage rates for their regular work time which can be
interpreted as their marginal wage for a reduction in work hours, but 42.8% of
workers did not have defined marginal wage rates for either expansion or con-
traction of work effort.

The proportion of workers holding jobs without marginal pay varies widely
across types of jobs. Even casual observation of the labor market indicates that
such jobs are much more prevalent at higher wage levels. A simple descriptive
analysis of who it is that is likely to have a job without marginal wages sus-

tains this dimpression in part and furnishes useful insights into the complexities
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of labor market opportunities as well. The major factors associated with the
frequency of such jobs are shown in Figure 4.6.1

A salaried position 1s the most common example of a job without marginal
wages and given the popular association of salaried jobs with white collar occu-
pations, the large differential between white and blue collar occupations is not
surprising., WNearly two-thirds of white collar workers hold jobs without marginal
wages as compared with less than one-fifth of blue collar workers. And propri-
etors and farmers as a group are still less likely than white collar workers to
receive a well-defined rate of pay for marginal variations in work hours.

Among white collar workers, the proportion in salaried positions generally
increases with job status ranging from 41.9% for sales and clerical personnel
to 80% for managers, The popular image of salaried professions is apparently
based on those with college degrees and particularly those in education, govern-
ment, and professional service industries of whom 90% hold salaried positions.
Among professional and technical personnel with less education, fewer than 40% are
paid on a salaried basis. Salaried positions are also less universal among mana-
gers at lower education levels but the differential is smailer tham for profes-
sionala. Union membership is low in white collar occupations and is concentrated
among sales and clerical personnel where it is associated with a much greater
prevalence of hourly pay for regular hours and overtime,

Among blue collar workers, the prevalence of hourly pay rates does not
differ much by occupation, but there are substantial differentials by union
membership and industry. Hourly wages are almost universal among unionized blue
collar workers with more than 19 ocut of 20 workers so paid. And nonunion workers
in the manufacturing and construction industries are paid by the hour in 5 out
of 6 cases. Nonunion workers in other industries, however, are much more likely
to hold jobs in which they are not paid for marginal variations in work; nearly
40% work under such conditions. The absence of marginal wages and resultant
effects on the behavior of these workers is the more important for policy pur-
poses because of the disproportionate numbers of low wage workers in this sector.
The lower incidence of jobs without marginal pay among nonwhites (in nonunionized
industries other tham manufacturing and construction) is not easily interpreted.
In the absence of an independent half sample for testing the model, the differ-
ential might have been dismissed as a statistical artifact uncovered by the

search algorithm. However, given that a large race differential was also evident

lThe categorization used is based on a search analysis using the AID algorithm,
The search was conducted on a half sample and the resulting model was tested and
confirmed on the other half, The percentages shown are based on the full sample



FIGURE 4.6
Proportion of Males in Jobs Withput Marginal Pay
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in the test sample —— 15% as compared with 18% in the search sample —- the like-
lihood that it is a chance result is very low.

One of the problems of interpretation is that the benefits of such jobs are
not clear cut. A blue collar job which does not pay fof marginal work does not
carry the same image of prestige that is associated with a salaried white collar
position. And as shown in Figure 4.7, the higher frequency of such jobs in the
higher pay ranges occurs only among white collar workers. Except for the high
frequency of non-marginal wage jobs at the very lowest average wage levels, the
incidence of such jobs is nearly neutral with respect to wage rate among blue
collar workers. On the other hand, there appears to be a slightly higher inci-
dence of such jobs among blue collar workers with more education and/or higher
scores on the sentence completion test. An hypothesis which will be explored
subsequently is that jobs of this sort offer opportunities for greater earnings
through longer work hours than are generally available in the conventional sec-
tor. Restricted access to such nonwage opportunities may be a subtle form of
discrimination experienced by nonwhites. It is consistent with expectations that
such discrimination would be more severe among the small local firms which char-
acterize the nonunionized, nonmanufacture sector.

In overview then, jobs without marginal pay are the predominant form of
employment for upper level white collar workers and for proprietors and farmers,
while such jobs are very much the exception for unionized blue collar workers,
For nonunionized blue collar workers and lower level white collar workers, jobs
without marginal pay constitute a significant minority of employment situations.
Workers in these jobs do not have an opportunity to make marginal changes in
income and leisure at their present jobs, but their cholece of such jobs may re-

flect a long run accommodation of their work-leisure preferences.
CONSTRAINTS ON WORK HOURS

Jobs which do not pay a worker for marginal variations in work effort ef-
fectively constrain the worker from adjusting his combinations of earnings and
leisure in the short run, Many workers on jobs which do pay for marginal work
face similar constraints in that additional work is often not available on their
main jobs and because reductions in work effort are frequently not optional. A
sequence of four questions was asked of heads of families in each survey year to
determine the extent of such constraints on work effort and the extent toc which

workers were dissatisfied with their work hours when constrained.l

lSee Panel Study of Income Dynamics, Volume I, for the exact questions asked.
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FIGURE 4.7

Proportions of Workers in Jobs without Marginal Pay
by Average Hourly Earnings and Occupation
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The distributions of combinations of constraint — satisfaction responses
for workers with a single job paying marginal wages in 1971 —- are shown in Table
4,1. The distributions are remarkably similar across major wage-occupation
groups, especially in contrast to the wide variation across these groups in the
proportion of workers who are paid for marginal variations in work hours,

The most striking feature of the distributions is that fewer than one in
five workers in such jobs are fully free to optimize their work hours at this
given wage rate as assumed in the basic economic theory. Another 25§ to 30% of
workers had some opportunity to vary work hours but chose satisfactory work hours
at the upper or lower limits of the available range. White cecllar workers were
more likely than blue collar workers to choose the lower limit of available work
hours. About one-fifth of high wage blue collar workers and cne-fourth of work-
ers in other groups were fully constrained in their work hours but found these
hours acceptable. Eighteen to twenty-five percent of white collar workers and
30% of blue collar workers said they wanted more work than was available on their
jobs and 5% to 9% of workers reporcted that they would have preferred to work less
and accept the loss of income,

Constraints on work effort are not generally such a stable feature of a job
as is the mode of payment, since the amount of work available often varies with
the economic conditions faced by the employer. Also individual preferences vary
over time as a function of unusual needs for income and numercus other factors so
that a worker may choose work hours within the available range in one period but
against a limit in another., Overall, the fact éhat a very large proportion of
workers face a variety of constraints on their hours of work is consistently
observed in all five survey years. There are also persistent differences among
jobs in the amount of work hour flexibility available which workers might be

expected to consider when making job choices.
MOONLIGHTING

A gecond job provides another possible solution to inadequate work hours on
one's main job and may allow greater flexibility ard cause less disruption than
changing main jobs. A significant minority of workers do avail themselves of
moonltighting opportunities, but even second job holders face employment condi-
tions quite different from the assumed conditions underlying the calculation of
income and substitution effects. As shown in Table 4.2, between one-fifth and
one-third of workers in the different occupation wage categories had second jobs
in 1971 with the higher proportion among white collar workers and at lower aver-

age wage rates. The proportion of blue collar moonlighters who are free to vary
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Freedom to Vary Work Hours by Occupation* and Wage Level
for Employed Males with One Job which Paid Wages for Marginal Work.

Male Heads of Families in 1971

Blue Collar

White Collar

Free to increase
or decrease

Free to increase,
not free to de-
crease but
satigfied

Free to decrease,
not free to in-
crease but
satiafied

Not free to vary
but satisfied
Wanted more work
than was available

Would have pre-
ferred to work less
even if earned less

Low Wage High Wage Low Wage High Wage
(Under $3.50 ($3.50 or (Under $3.50 {53.50 or
per hour) more per hour) per hour) more per hour)
14,5% 17.9% 16.6% 17.2%
8.8 9.3 17.7 16.6
16.4 18.3 14.4 10.4
24.5 19.5 23.3 24.3
30.9 29.1 18.9 25.8
4.9 5.7 9.2 5.5
100.0% 100.0% 100.0% 100.0%

Y

}

Proportions of Workers in Occupation-Wage Categories
Holding One Job which Pays Marginal Wages

Blue Collar

White Collar

Low Wage High Wage Low Wage High Wage
59.4% 68.5% 30.0% 24.7%
*Blye Collar —- Craftsmen, foremen, operatives, laborers and service workers.
White Collar -- Professional and technical, managerial, and sales and clerical

personnel.

Farmers and proprietors have been excluded because of very small sample size,
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TABLE 4.2

Effective Constraints Among Second Job Holders
by Occupation* and Wage Level —-
Male Heads of Families in 1971

Blue Collar White Collar

Low Wage Hipgh Wage Low Wage High Wage
Free to vary
at given marginal
wage 29.4% 33.12 12.8% 14,7%
Some or full
congtraint 29.8 29.9 20.3 11.7
No marginal wage 16.3 11.6 47.4 56.8
Want more work 26.4 25.4 19.4 16.9

100.0% 100.0% 100.0% 100.0%

Proportions of Wage-Occupation Groups Holding Second Jobs

Blue Collar White Collar
Low Wage High Wage Low Wage High Wage
25.4% 19,3% 33.8% 25.7%
#Blue Collar -~ Craftsmen, foremen, operatives, laborers and service workers.
White Collar ~— Professional and technical, managerial, and sales and clerical

personnel.

Farmers and propriletors have been excluded because of very small sample silze.



199
their work hours at a defined marginal wage is roughly double the percentage of
those with only one job but is still under ome~third. Another 30% still face
some constraints but are satisfied with their hours, while fully cne-quarter of
blue collar workers wanted more work than they could get, even with their second
jobs. The proportions constrained and/or wanting more work are lower but far
from negligible among white collar second job holders.

The proportion of second job holders who are not paid definite marginal
wages is only slightly lower than the proportion for all workers, and there is a
very similar patctern across wage and occupation groups ranging from 11.6% for
high wage blue collar workers to 56.8% for high wage white collar workers. The
absence of a defined marginal wage rate is less of a theoretical problem in the
cage of second jobs, however, since a worker's average rate of pay on his second
job serves as the effective marginal rate for his total work effort so long as

work on the second job is a relatively small fraction of total work effort.
CHOTCE OF EMPLOYMENT MODE

There are two different perspectives from which a researcher may view the
widespread constraints, discontinuities, and absence of marginal wages which
characterize the employment opportunities in the current U.S. labor market. At
one extreme, one may interpret them as evidence that a majority of workers have
very little to say about the amount they work, and that the variatijons in hours
of work which are observed in the population are largely a function of employers'
choices and workers' good or bad luck for having found particular jobs. At the
other extreme, cne might acknowledge the existence of complexities in labor mar-
ket opportunities but presume that a worker can make long run job choices from a
sufficiently broad and well understood variety of alternatives so that his
resulting work hours are not significantly different from those he would have
chosen under the simpler conditions assumed in economic models. In the following
section we investigate the variety of different job characteristics for which we
have measures in an attempt to get a better understanding of the set of employ-
ment opportunities from which a worker makes job choices which may optimize his
long run labor supply.

We first consider some simple theoretical aspects of constraints. If a
worker has & choice between two jobs which are similar in all respects except
that one has fixed work hours and the other allows him to choose how much he
wants to work, he would presumably prefer the latter except in the special case
where the fixed work hours happen to coincide with those he would have chosen.

This result is illustrated on the preference diagram shown in Tigure 4.8.1 Thus,

1 , . .
Both income and leisure provide satisfaction for a worker and the points on an

indifference curve -- C1 or C, -- represent different combinations of income and
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FIGURE 4.8

The Effects of Constraints on Work Hours
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if a worker's hours are fixed at non-optimal levels his total satisfaction is
lower than if he were free to optimize at the same wage rate. However, if a
worker were paid a premium wage rate in a constraining job, he might choose it
over one which allowed freedom to optimize, 1In the figure, a job paying the
with hours constrained at H, or H_ would give the same level

. 1 1 3
of satisfaction as one paying wage W2 and allowing choice of work hours.

higher wage rate W

Thus, in a competitive labor market with workers of equivalent skills and
preferences, and jobs which were similar in other respects, firms which didnft
offer choice of work hours would need to pay premium wages relative to those
firms offering choice in work hours in order to attract and keep a labor force.
The premium would be necessary for constrained work hours either greater or less
than those generally preferred and would need to be larger the more divergeat
they were from preferred hours. With a diversity of preference among workers
the fixed hour premium would be relatively small over the range of more common
preferences but would not be expected to drop to zero because of the search
costs of finding workers whose preferences exactly matched the hours offered.

The fact that we observe such a large proportion of jobs in which work
hours are fixed or restricted, despite the expected wage premium, leads us to the
presumption that there are gains in efficiency which make such premiums worth=
while to the firm. And we would expect just such gains in efficiency from coor-
dination of multiple production stages by assembly line work and shift work which
optimize the utilization of a highly capital intensive plant. Both of these fac-
tors reduce the flexibility of workers' hours., On the other hand, we would
expect firmg offering fixed or restricted work hours to attempt to minimize the
wage premium by adapting their production schedules so that the work hours of-
fered correspond as much as possible to the preferences of a majority of workers,

Given the pradominance of constraining jobs but the expectation that they

will tend to accommodate majority preferences, we might expect Interesting differ-

leisure which yield the same total level of satisfaction. The level of satis-
faction represented by curve C; is higher than that for Cy since the worker has
more income at any given level of leisure or more leisure at any given level of
income. The line Wy Tepresents the combinations of income and work hours which
are possible if the worker earns a constant wage rate given by the slope of the
line. The highest level of satisfaction which the worker can reach at that wage
rate occurs when the worker supplies H, hours and earns income Iy. If he were

to work more hours his total satisfaction would decrease because he values the
remaining leisure more highly than the money he could earn by giving it up.
Conversely, the extra lelsure which he would gain by decreasing work hours is
worth less than the income given up, so fewer work hours would also reduce
satisfaction.
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ences to be evident among workers with atypical income~leisure preferences as
Figure 4.9 demonscrates.l

In 2 labor market where the prevailing wage is set by large firms offering
a restricted range of work hours which satisfies a majority of workers, the op-
portunity may exist for small firms with suitable technology to cater to {or
exploit) the divergent preferences of a minority of workers by offering unre-
stricted work hours at a lower wage rate. In theory we might expect such jobs
to attract workers with work hours preferences at either extreme. However, among
male family heads in the U.S. labor force, we observe that most of those who are
free to vary their work hours work more rather than fewer hours.

The above discussion dees not give clear implications as to the expected
work hours characteristic of jobs which do not pay marginal wages. We would,
however, expect such jobs to play a distinctly different role in the market faced
by blue collar workers as compared with white collar workers. 1In the latter
group such jobs are the predominant Form of employment. They are also associated
with a variety of job characteristics such as the level of responsibility and
sense of achievement from work. The relative importance of such factors poses
very substantial problems for analysis of job choices of white collar workers in
the simple income and work hours dimensions, Thus, while there are many inter-
esting issues to be explored in this area, the subsequent analysis is restricted
to blue collar workers. In so doing, We retain a great majority of the working
population which might be affected by income supplementation policies.

Among blue collar workers we observe that the minority who hold jobs with-
out marginal pay have a distribution of work hours quite similar to that of
workers who are free to vary hours. This suggests that the two kinds of jobs
occupy a8 similar niche in the labor market, offering more satisfactory combina-
tions of income and work hours to a minority of workers who would be dissatisfied
with the restricted work hours available in the dominant sector. The hypothesis

we wish to test is that workers in such jobs command a lower wage rate thap they

lThe income-leisure indifference curves of two typical workers are represented

by C, and C,. If free to vary their work hours at wage rate W, , they would
choose H, and H, work hours, respectively. At the premium wagé W, both would
accept cOnstraified work hours in the range between H, and H, and Eheir gseparate
ranges of acceptance are somewhat broader. Indifferénce cutves of a worker with
an atypically high preference for income relative to leisure are represented by
C, and €.'. Curve G, represents the level of satisfaction he could attain if he
were freé to choose gis work hours at wage W,, while curve C.' represents the
level attained if he holds a job paying wage Wo with hours fixed at H . He
could also attain the satisfaction level of C.' if he were free to vaTy his work
hours at the lower wage W,. He would thus préfer a job paying slightly more
than W3 and allowing choife of work hours to the constraining job paying wage
v,.

2
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Divergent Preferences, Work Hours, and Wage Rates
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would if they held jobs with more restricted work hours.

To investipate the possibility that jobs allowing unusual work hours also
offer lower wages, we classify workers' employment situation into 12 employment
modes which differ in the extent to which they accommodate divergent work hours.
The classification is made on the basis of constraint or variability of work
hours, presence or ahseuce of marginal wages, and whether single or multiple jobs
We then estimate the effects of the various employment modes on a worker's
expected average hourly earnings using a medel which also controls for more
traditional determinants of earning capacity. The expected deviations from
average work hours associated with the various employment modes are also esti-
mated. The use of the same predictive model serves to control for the dependence
of work hours on expected wage level. The number of weeks of unemployment and
illness are alsc included as control variables allowing us to oObserve the effects
of employment mode independent of these factors which are taken to be exogenous
in this analysis.

The employment mode classification used in this analysis is shown in Table
4.3 along with the eatimated coefficients for average hourly earnings and annual
work hours, The control variables included in the model are listed below the
table.

The jeoint effects of the various employment modes on hourly earnings and
work hours are more easily observed in the graphical presentation of Figure 4,10.
The employment mode points are distributed quite consistently in a diagonal pat-
tern with lower wages for those modes with high annual work hours and higher
wages for the modes with low work hours. For the most part, the wage deficit
for the higher hour modes is of a size that might be voluntarily accepted by a
worker with a high preference or need for additional income.

If we focus on the employment modes representing single-job holders who
were satisfied with their work hours (group numbers 1, 3, 4, 5, 6) we have a
picture of the average opportunities available to a worker who wishes to adjust
his work hours by changing jobs. The dashed line fitted to the points for these
employment modes provides an estimate of the reduction in wage rate associated
with an inecrease in work hours by switching modes. A blue collar worker with'
average qualificarions in a job with constraints on work hours had an expected
hourly wage of $4.27 in 1971 and predicted annual work hours of 2013 for an

expected annual income of $8596.l A worker with the same qualifications in the

lBased on the average of wage and work hours coefficients for the three con-
strained but satisfied modes -- groups 4, 5 and 6 ——- added to the sample mean
values for wage rates and work hours,



TABLE 4.3

Net Effects of Emplovment Mode on Average Hourly Earnings
and Annual Work Hours for Employed Blue Collar Male Family Heads

in 1971 Coefficients

Effect on Effect on
Average Annual
Hourly Work Unweighted
Earnings Hours N
No Second Job, No Marginal Wage
Satisfled with work hours $-.02 117 116
Want more work .24 =190 38
No Second Job, Paid for Marginal Work
Full freedom to vary hours .03 30 125
Freedom to increage only .16 -123 94
Freedom to decrease only .19 - 79 126
Fully constrained but satisfied .04 - 95 226
Want more work .06 ~156 329
Want less work .70 10 54
Second Job
No marginal wage, satisfied -.80 324 33
Paid for marginal work, free to vary -.22 225 77
Part or full conatraint, satisfied -.22 226 5
Want more work -.67 230 B3
1376
Hean value 54.16 2108 hrs.
Bet32 for mode claseifications .022 073
Control Variables Included
Education Education of father
Verbal test score Race
Age Size of place grew up
Job tenure Size of largest city in current county
Whether veteran Whether enjoy job
Occupation Weeks of unemployment
Industry Weeks of illness
Union membership Wage level for unskilled labor in county

MTR 5525
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Percentage
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Population

9.4%
1.9

9.8
6.5
11.6
14.8
19.6
5.0

2.9
6.9
6.1
5.5

100.0%




FIGURE 4.10

Effects of Employment Modes on Annual Work Hours and Hourly Earnings,
Emploved Blue Collar Male Family Heads in 1971
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employment mode without marginal wages would have expected wage rates and work

hours of $4.,14 and 2225, respectively, for an income of $9212. A worker switeh-
ing from a typical constrained job to one without marginal wages would earn $616
more income for 212 additional hours of work. Hig effective marginal wage from

switching jobs would thus be $2.91 or 68% of his initial average hourly earnings.

We place more confidence in the result that the effective marginal wage to
be expected from switching jobs is lower than a worker's average hourly earnings
than we do in the specific estimate of the magnitude of the deficit. The various
employment modes as we have defined them are still very broad. Workers with
preferences for long work hours are expected to be more heavily represented in
jobs with freedom vo vary work hours and in those without marginal wages but
certainly not to the exclusion of workers with more typical preferences who find
employment in such jobs for other reasons. And similarly, some jobs with con-
straints on work hours offer sufficient range to satisfy quite divergent prefer-
ences, The estimated wage-work hours trade-off is thus based on relatively small
shifts in the overall distributions of work hours,

Another difficulty is that we have not been able to control specifically
for the presence of workers who would prefer to work £esé4 than standard work
hours. Such workers would also be expected to prefer jobs with freedom to vary
work hours and their disproportionate presence in that work mode would bias the
average work hours of that group downward. However, the comparative distribu-~
tions of work hours show that, while there is substantial variation of work ef-
fort within modes, the major differences among single job employment modes are
in their accommodation of higher than standard work hours.l

The mooulighting employment modes include a much heavier preponderance of
workers with preferences for high work hours than do any of the single job modes
we have defined. A minority of second job helders may take the extra job because
they enjoy the variety, want to gain a mnew skill, or want to do a favor for a
friend, but a large majority do so in order to earn more money than they could
on their main job alone. Reasons for taking a second job were not asked im this
study but responses reported in a Bureau of Labor Statisties study —-— Perrella
{1970) -- indicated that 61% of male moonlighters in May 1969 said they held
second jobs for such financial reasons as meeting regular expenses, paying off

debts, and savipng for the future. Still other financial metivations such as

lThe 17.3% of "free to vary" workers who worked less than 1800 hours in 1971 is
very closely matched by the 16.82 of constrained but satisfied workers with
those hours. By contrast, 51.7% of the “free to vary" workers worked more than
2100 hours as compared with 34.3% of constrained workers,
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needing money for extras were coded together with miscellaneous non-financial
responses in an "ather" category comprising another 30% of male moonlighters.

We have estimated a marginal wage for chang{ng jobs and now turn to the
estimation of an effective marginal wage rate for second jobs, but this requires
some presumption about the moonlighters' hours and wages on their primary jobs.
If we presume that those moonlighters who received marginal wages and were satis-
fied with their work hours held primary jobs similar to those single job holders
who wanted more work, this yields an estimated marginal wagel of $2.51 per hour
for an average worker or 59% of his expected average wage on Che primary job.2
This estimate is quite comparable to the earlier estimate of the effective mar-
ginal wage from changing jobs.

If we make the same presumption for the other moonlighting modes, however,
we obtain estimated marginal wage rates of approximately zero. BSuch an estimate
may be partially accurate for those moonlighters who were not paid a specific
hourly wage (mode 9) inasmuch as the small group includes a number of part-time
farmers and basement businessmen. It is unlikely, however, that those second
job helders who want still more work would have chosen to work their present
moonlight hours for nothing. Rather, we must infer that the primary jobs held
by workers in this group pay substantially less rhan the expected wages for work-
ers of the same measured qualifications in typical constraining single jobs.

The fact that these workers did not fare well in the primary job market
and were also not able to find as much work as they needed or wanted in the extra
job market points up again that workers who are disadvantaged in one sector are
likely to suffer disadvantages in others as well. In an earlier section of this
chapter is was shown that low education, which has a well-documented effect on
earning capacity, is algo very strongly associated with a higher incidence of un-
employment, The rate of second job holding shows a similar, though somewhat
weaker, relationship to educatiocn. An estimated 43.7% of stable male heads of
households held a second job in one or more of the five years covered by this
study, As shown in Figure 4.11, the preoportion holding a second job is 10 to 15
percentage points below the mean for workers with no secondary education. For
those with intermediate levels of education up to some college the proportion of
moonlighters is relatively constant at about 45% and then rises above 50% for

college graduates,

lAB with the earlier example we add the wage rate and hours coefficients to the
sample mean values and calculate expected earned income for a worker of average
qualifications in the various modes. Modes 10 and 11: hours = 2333, wage =
$3.94, income = $9192. Mode 7: hours = 1952, wage = $4.22, income = $8237.
The $955 income difference when divided hv the wntk difference of 381 hours
yields the marginal wage of $2.51.

2See the dotted line between medes 10, 11 and 7 in Figure 4.11.
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FIGURE 4.11

Effect of Education on Second Job Holding,
Stable Male Heads of Families in the Labor Force
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The effect of local labor market conditions for nemwhites which was ob-
served in the unemployment analysis is also evident in the market for extra jobs,
and 18 considerably stronger. Overall, the proportions holding second jobs are
very similar for whites and nonwhites, but in areas wheré employment conditions
were characterized as "about the same'" for all races, 56% of nonwhites held
second jobs as compared with 43,8% of whites. Among the larger number of non-
whites in areas with "worse'" employment conditions the moonlighting rate falls
to 38% and it falls still Further to 17% for nonwhites in "much worse' areas,

These lower rates of second job holding among disadvantaged workers
strongly suggest that the relative moonlighting opportunities available to them
are significantly less favorable than would be inferred from the positions of
typical sacisfied second job holders. And, as we have seen, even the latter
workers achieved their extra work hours at effective marginal rates less than
would have been explained on the basis of their average hourly earnings.

The analysis presented here provides a useful perspective on the extent to
which workers are able ro optimize their labhor supply in a complex labor market.
The central finding is that while workers in constraining jobs do have opportuni-
ties to change their work hours by taking a second job or switching jobs, there
are substantial costs involved in such changes and the income to be expected is
notably less than proportional to the change in work hours. A signifiecant min-
ority of workers have sufficiently strong preferences or needs for additional

income to choose the employment modes which offer higher hours despite the
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limited payoff. Another substantial minority of workers express a desire for

more work if it were available but have not chosen to switch modes to get it.
Many of these workers presumably predicate thelr desires for additional work on

a marginal wage equal to or greater than their average wage but do not consider
the more limited opportunities to be worthwhile. However, given the evidence of
wore limited second job holding among disadvantaged workers, we infer that some
workers who expressed a desire for more work than they find do not take second
jobs because their opportunities are significantly mere limited than those of the

typical moonlighters.
IMPLTCATIONS FOR ESTIMATTION OF LABOR SUPPLY RESPONSES

If we wish to predict the reduction in labor supply which might résult from
an income supplementation policy, the consideracion of institutional factors is
very important., The most obvious factor to consider is that a large proportion
of the affected workers would not have the option of decreasing their work hours
on their current jobs. Some 35% of male blue collar workers in 1971 held jobs in
which they were net free to decrease theilr work hours. Another 27% wanted more
work than they were able to find and thus would be expected to decrease their
work hours only if the decreased desired labor supply resulting from the supple-
ment was less than .the amount they currently work.

Among those workers who would be more likely to reduce work hours in
response to an income supplement, a substantial number are second job holders
whose effective marginal wages are lower than their hourly earnings on their main
job. Their work reduction would be expected to come from the low paying second
job rather than their main job. Similarly, workers with single jobs in the low
wage long hours sector might switch ro a job with shorter hours but a higher wage
rate. 1In both cases the productivity loss to the economy, as measured by the
reduction in earned income, would be less than proportional to the reduction in
hours.l

Workers in constraining jobs at standard work hours who wish to reduce
their work hours do have the option of finding other jobs which accommodate their
wishes. We do not have data on the nature of employment opportunities which
offer less than standard time werk. The theory suggests, however, that such
jobs may alsc pay lower than standard wage. If this is the case, the result
would be a higher effective marginal wage rate for reductions in work hours
below standard time. For example, if 2 worker earning $3.00 per hour for a 40

hour week could make only $2.70 per hour for a 35 hour week, he would lose$25.50

lSuch behavior might be one of the factors underlying the effects observed in
early analysis of the New Jersey Negative Income Tax experiment (Watts, 1971).
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per week in income for an effective marginal wage rate of $5.10 per hour. Such a

strucrure of employment opportunities facing workers in standard Jjobs might thus
largely offset the disincentive substitution effect of the recapture provisions
of income supplementation policies.

The institutional factors not only affect the labor supply response to
changes in wage rates but alsc may imply biases in the traditional estimates of

cross~gection parameters. The next section will investigate this issue.

IITI. The Determinants of Labor Supply for Male Heads of Families

Numerous researchers have used a variety of data sets tdo estimate a "eon-
ventional" labor supply model. The most important parameters of the model are
the income and substitution effects and efforts have focused on quantifying these
effects into dollar magnitudes. As stated in the previous section, these effects
have considerable public policy value. Income supplement programs may affect the
labor supply of the recipient and estimates of the income and substitution ef-
fects are needed to estimate the probable labor supply responses.

In the previcus section, we have discussed numerous aspects of short run
constraints on labor supply. To estimate better the long rum equilibrium aspects
of an individual's labor supply position and to minimize problems with con-
straints, the five years of observation on labor supply that the data provide are
averaged and treated as a single observation. This average will then be related
to average levels or other summary measures of important independent variables.

Huch of our attention is focused on the relationship between wage rates and
labor supply since this relationship is expected to reflect the combination of
income and substitution effects. A wmajority of previcus studies have found sig-—
nificant negative relationships or "backward bending'" labor supply curves indi-
cating that the need for income among low wage workers tends to outweigh the
discouraging substitution effect of low marginal earnings. We find a similarly
backward bending relationship and also find significant differences in the slope
of the relationship for different subgroups of workers. .

In order to investigate the extent to which the cross-sectional wage-hours
relationships may be a function of institutional factors rather than werker pre—
ferences, we expand the model to include a number of measures of important insti-
tutional factors and cbserve the effects on the overall slope and on the differ-
ences between different groups. We then look for evidence of differential income
effects among workers in different subgroups which might account for the observed
differences in wage slopes.

The variables included in the basic model are shown in Table 4.4 along with




TABLE 4.4

Basic Variables Included in Labor Supply Mode1?

Annual work hours -- 5-year average
Average hourly earnings

Wife's labor income

Unemployment and workmen's compensation
Other transfer income of Family
Dther nontransfer income

Education indexb

Achievement motivation index

Age of individual in 5th year

Age squared

Number of children in family®
Whether not married

Job tenure index 5th yeard
Unemployment rate in countye

Wife did not work
(and not farmer, proprietor or manager)

Non white
Farmer, propriletor or manager

Employed in trade, transport or service
(and not farmer, proprietor or manager)

Union member
Annual weeks of unemployment (average)

Annual weeks of illness (average)

Simple
Standard Correlation
Mean Deviation with Work Hours

2321 470 1.00

$4.51 2.66 -.118
1547 2175 -.111
§ 47 173 -.174
$ 159 621 -.085
$2572 3007 .098
4.42 1.96 .152

9.16 2.66 .137

44,2 11.0 -.119

2081 1014 ~.127

1.69 1.63 .083

0.044 0.207 -.111
4.08 1.54 -.017

11.0 2.43 -.099

0.46 0.50 .053

0.10 0.30 -.062

0.22 0.41 314

0.23 0.43 -.018

0.37 0.48 -.214

0.98 2.57 -.312

0.94 1.53 ~-.261

ElSample includes male heads of households who were interviewed in each of five
vears, who did not change marital status, and who worked at least 250 hours in

each year., Number of cases = 1853.

b

1=

6 = gome college, 7 = college graduate, B = graduate work.
Struncated at 7.

d

1 =

6 = over 19% years,

eS—year sum —— each year scaled 0 = < 2%, 2

< 6 grades, 2 = 6-8, 3 = 9-11, 4 = 12, 5 = additional non academic training,

= 2-5.9%, 3 = 6-9.9%, 5 = over 10QX.
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<12 months, 2 = 12-18 months, 3 = 1lM-3% years, 4 = 3%-9% years, 5 = 9%-19% years,
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their means, standard deviations, and simple correlations with five-year average
annual work hours., The rationale for the inclusion of particular variables is
discussed in conjunction with the interpretation of estimated effects.

Tt is one of our basic concerns in this analysis that involuntary varia-
tions in work hours which happen to be correlated with wage rates or other impor-
tant independent variables should not be interpreted as behavioral adjustments.
Variations in work time due to unemployment or illness are the most obvious in-
stances of such involuntary variation. One traditional approach to the problem
is to use hours of labor supplied rather than hours of work as the dependent var-
iable in the analysis. Labor supplied is defined as the sum of time actually
worked and time unemployed but seeking work. Cohen, Rea, and Lerman (1970) fol-
low this method and use hours per week when working as the measute of a wotker's
labor supply during a week of unemployment.

In this analysis we follow an alternative approach, suggested by Rea (1971),
in which unemployment is included as an independent variable in the analysis. The
other estimated parameters in such a model are essentially equivalent to those
from a model with labor supplied as the dependent variable but we also are able
to observe possible behavioral responses to unemployment, Hours worked subse-
quent to a peried of unemployment are expected to be increased by the income ef-
fect of earnings lost during unemployment, so that annual work hours would not be
reduced in proportion to weeks of unemployment. The reduction in hours of work
due to unemployment will also be less than proportionmal if the worker considers
unemployment time to be a substitute for vacation or other desired leisure time.l

Another factor affecting the cross—-sectional estimate of the effect of un-
employment on work hours is that some workers who suffer unemployment are also
unusually prone to other less drastic difficulties in the labor market such as
short work days or restricted access to overtime. If such is the case, unemploy-
ment will serve as a proxy for these other difficulties and the apparent reduc-—
tion in hours worked could be more than proportional to unemployment,

Illness time is treated in the same way as weeks of unemployment, and the
behavioral responses are expected to be similar. But there are differences.

Many workers receive sick pay so that the income incentive to offset time that is

lThe size of the observed effects will also be affected by the relationships be-
tween the observation period and the worker’'s dimplicit accounting period. If
unemployment occurs late in the observation period, the observed work hours may
not reflect full adjustment to that unemployment and, conversely, observed hours
may reflect adjustment to unemployment before the observation period. Except
for very severe periods of unemployment, the worker's adjustment period is un—
likely to be much longer than one year so that the five-year observation period
in this study should minimize end effects.
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lost dve to illness is missing. Also, time lost due to illness may be correlated
with poor health while werking, which would tend to reduce the work hours. These
factors combined lead us to expect a greater reduction in work time for a week of
illness than for a week of unemployment.

The regression equations presented in Table 4.5 show estimates of para-
meters of the basic model of five-year average annual work hours with and without
the inclusion of illness and unemployment time as independent variables.

The estimated work loss of 4B.9 hours per week of unemployment is greater
than the average weekly work hours for the sample. This indicates that unemploy-
ment time is serving as a proxy for employment problems beyond the direct loss of
work. Similarly, the estimated work loss of 60 hours per week of illness indi-
cates agsociated work-reducing i1l health in addition to time fully lost from
work.

We now turn to estimates of other important parameters in the basic labor
supply model and note any differences in estimates resulting from the inclusion
of unemployment and illness time in the model. The estimated wage coefficient of
average annual work hours is strongly negative. Controlling for other variables
in the model, workers with average hourly earnings of $2.00 average about 212
more work hours per year than those with hourly earnings of $6.00. Somewhat sur-
prisingly, this estimate is negligibly affected by the inclusion of unemployment
and illness in the model. One reason for the small change is that the education
Variable setved to control for the differential incidence of unemployment.

The education coefficient of work hours is 46.9 in the model without unem-
ployment and 29.3 after involuntary losses of work time are explicitly controlled
for.

Lf the wage coefficient is to be decomposed into separate income and sub-
stitution effects, a separate estimate of labor supply respense to nonwage income
is necessary. Ideally we would like to estimate this response on the basis of a
source of income which is not itself affected by workers' labor supply prefer-
ences and choices and which is also free of institutional correlation with labor
supply. Unfortunately, none of the significant sources of income other than a
worker's own earnings which occur naturally in the population fully meet these
criteria.

The effects of income other than the head's earnings have been estimated
for four separate components of family income: 1) wife's labor income, 2) income
from unemployment insurance or workmen's compensation, 3) other transfer income
and 4) a residual component including capital income, income of others than head

and wife, and imputed rental income from home ownership.



TABLE 4.

5

regression of Five-Year Average Work Hours of Married Men

Constant

Average hourly earnings

Wife — labeor income
Unemployment benefits

Other transfer income

Other family income
Education

Achlevement motivation index
Age 1in 5th year

Age squared

Number of children

Whether unmarried

Job tenure index

Local unemployment rate index
Wife did not work

Nonwhite

Farmer, proprietor or manager
Trade, transport or service

Union membership

Weeks of unemployment annual average

Weeks of illness annual average

*
Not corrected for sample design effect.

Simple Model
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Unemployment and
Illness Added

Coef-
fi- Standard*
cient Error
1874
-53.9 {4.3)
-.034  (.006)
-.341 (.056)
-.070 (.016)
.018 (.004)
46.9 (5.9
16.4 (3.1
27.2 (6.2)
~-. 34 (.067)
-1.4 (6.8)
-295 (48)
-4.9 (6.7)
-12.6 (3.9)
-4.3 (25.5)
16.4 (32.2)
290 (25.7)
63.3 (23.3)
~77.5 (21.3) .
= .27

See Appendix B.

Coef-
fi- Standard*

cient Error

1974
-52.7 (4.1)
-.029 (.006)
118 (.06)
-.061 (.015)
.017 (.003)
29.3 {5.8)
15.3 (3.6)
30.3 (5.9)
-.35 (.064)
4.0 (6.5)
-265 (45)
-24,2 (6.6)
-10.1 (3.7
12 (24)
-3.3 (30)
257 (24)
40.7 (22.2)
-62  (20.2)
-48.9  (4.3)
-60.5 (6.2)

= .35
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In using wife's income in the model we assume that the husband's expected
response to a given amount of income is essentially independent of whether the
wife worked a few hours at a high wage or more hours at a lower wage. There is
also a source of bias in that the amount of wife's income is to some extent a
result of the level of husband's work hours. A husband's long work hours result
in higher income which would tend to reduce the wife's work hours and hence her
income. The true effect of wife's income on husband's work hours is thus exag-
gerated by the inclusion of some effects which operate in the other directiom.
This bias is not expected to be large, however.

On the other hand, a working wife has less time to engage in productive
activities in the home so that her money income from market work overstates the
increase in total family real income relative to families in which the wife does
not work. This effect would tend to reduce the effect of wife's income relative
to that of nonwage income from other sources.

We do not know the net effect of these opposite biases. However, the esti-
mated coefficient indicating approximately 30 hours reduction in annual hours per
thousand dollars of income can certainly be taken as a good estimate of the order
of magnitude of the income effect.

Income from unemployment insurance or workmen's compensation is clearly a
result, not a cause, of work lost due to unemployment or injury. The estimated
coefficient of -341 hours per thousand dollars of such income obtained in the
simple model thus clearly cannot be interpreted as an estimate of the income
effect. However, in the model which controls for the direct work loss due to
these factors, responses to differences in unemployment compensation might be
expected to reflect the simple income effect. This does not prove to be the case
since the estimated coefficient in the latter model is positive. It is possible
that workers who are unemploved but do not receive unemployment compensation are
more likely to have poor jobs when employed and thus work fewer hours than those
with unemployment benefits,

Other transfer income includes income from such varied sources as sgocial
security, armed forces pensions, welfare, help from relatives, and support .of
spouses' children from other marriages. Most of these sources are not directly
related to the individual's work hours as were unemployment benefits, and control-
ling for unemployment and illness helps eliminate such spurious correlation. How-
ever, some sources, such as social security, are accompanied by an increased mar-
ginal tax rate with its additional work inhibiting effect. The estimated coeffi-
cient of -61 hours per thousand dollars of transfer income should thus be re-

garded as an upper limit of the magnitude of income effect.
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The fourth income component which includes capital income, income of others

in the family, and imputed rental income, provides the least sacrisfactory esti-
mate of the income effect. If accepted literally, the significant pesitive coef-
ficient would imply the implausible conclugion that higher income leads to lower
consumption of leisure., It is likely that those preference characteristics which
lead an individual to accumulate income producing investments and equity in a
home are also strongly associated with high annual work hours, thus producing a
spurious positive correlation. It was hoped that such variables as education and
the index of achievement motivation would control for these preference differ-—
ences, but they are.apparently insufficient.

We are thus left with two estimates of the income effect which have the
theoretically expected signs and are significantly different from zero. As indi-
cated, neither estimate is to be regarded as unbiased, but together they strongly
suggest an Iincome effect in the range of -30 to -60 hours per thousand dollars of
income.

The substitution effect implied by a wage slope of -50 and a range of in-
come coefficients from -.030 to -.060 evaluated at 2300 hoursg per year are shown
below:

Substitution Effects Corresponding to a Range of Income Effects

Given a Wage Coefficient of -50

Substitution Effect

Income Coefficient (hours per dellar
(hours per dollar) of hourly earnings)
~.030 19
-.040 42
~.050 65
-.060 88

Ag an illustration of the reduction in labor supply which these values
would imply, consider a worker earning $2.00 per hour and werking 2400 hours per
year who becomes eligible for a base supplement of $4000 which is reduced by $.50
for each $1.00 of his earnings. At his old work hours he is eligible for a sup-
plement of $1600 and his effective marginal wage rate is reduced from $2.00 to
$1.00 per hour. An estimated income effect of -.030 would imply a desired work
reduction of about 48 hours and a further reduction of 19 hours due to the cor-
responding substitution effect for a total reduction of about 2.7% of original
work hours. A larger estimated income effect also implies a larger substitution
effect so an income effect of .060 would be expected to result in a total work
reduction of 184 hours or about 8% of the original equilibrium value,

bifferent estimated wage slopes would, of course, imply different corre~

sponding pairs of income and substitution effects. Before we turn to the consid-
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eration of a model with different wage slopes for various subgroups, we briefly
note interesting effects of other control variables in the model.

As noted earlier, education has a large pesitive effect on hours of work,
a substantial portion of which operates through the aveidance of unemployment by
more highly educated workers. Achlevement motivation also has a significant pos—
itive relationship which is primarily related to voluntary variations in work
effort. The quadratic age profile peaks between ages 40 and 45 and is about 115
hours lower at ages 25 and 60. The number of children in the family has a signi-
ficant positive relatiomship to hours of work if the age variables are not in-
cluded in the model but those effects are apparently accounted for by the age
peak at child rearing ages, Unmarried males have an estimated annual labor sup-
ply of 65 hours lower than their married counterparts.

The estimated effect of job tenure changes quite substantially when unem-
ployment and illness are controlled for. After accounting for the more serious
unemployment among workers who have recently changed jobs and for age effects,
the estimated tenure coefficient indicates that employees with 1 to & years of
job tenure work an average of 100 hours more per year than those with more than
20 years' job tenure, Longer job tenure generally increases the monetary and
fringe benefits on a worker's current job relative to those he might receive if
he changed jobs. Recognition of such differential benefits and the increased
implicit costs of changing jobs may lead to acquiescence to lower work hours by
longer tenured workers.

The estimated effect of differences in local unemployment rates is signifi-
cantly negative though not particularly strong. A large part of the effect per-
sists after accounting for the direct work loss due to unemployment. Based on
the standard deviation of the unemployment rate index, the 20X of workers in the
areas with most favorable employment conditions work rcughly 50 more hours per
year than the 20% in areas with most serious unemployment

The five categorical variables -- wife did not work; nonwhite; occupation
of farmer, proprietor, or manager; employment in trade, transport, or service
industries; union membership -- define population subgroups which differ in the
estimated wage slope of the cross-sectional labor supply curve as discussed in

the next section. We turn now to a discussion of those differences.
DIFFERENCES TN WAGE SLOPES OF LABOR SUPPLY CURVES

In earlier sections of this chapter we have argued that institutional com-
plexities in employment opportunities may limit the interpretabllity of estimated
labor supply Tesponses in terms of the simple income and substitution effects of

economic theory. As one way of investigating the implications of institutional
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factors for estimates of theoretical labor supply parameters, we have used a
search-test procedurel to identify population subgroups which differ in the wage
slopes of the cross-sectional labor supply curves. Some of these groups are de-
fined in terms of characteristics such as occupation, industry, and union member-
ship which are associated with differences in work hours opportunities or employ-—
ment modes. The way in which these differences might affect estimated wage and
income effectsg is not immediately self-evident. We attempt to understand more
about possible institutional effects by expanding the model to include measures
of constraints on work hours and mode of employment and looking for changes in
the wage and income coefficients estimated in the expanded model.

The estimated coefficients for the basic model allowing for different wage
slopes are given in the first column of Table 4.6. Those control variables whose
coefficients are essentially similar to the estimates in Table 4.5 have been
omitted for the sake of simplicity. The model as specified incorporates additive
categorical interactions on the hourly earnings variable to allow different
slopes for various groups.2 The base group wage coefficient of -52 hours per
dollar of hourly earnings is the slope estimated for white, nonunion workers
under age 55 whose wives work and who are not farmers, proprietors, or managers
and are not employed in the trade, transport, or service industries. The coeffi-
cients of the wage interaction variables are then interpreted as the differences
in wage slope associated with the interacted characteristic. Thus, the estimated
wage slope for union members is more negative than that for nonunion members by
40 hours per dollar of hourly earnings and the estimated slope for mnonwhite
workers 1s less negative than that for whites by 22 hours per dollar. The esti-
mated value of the wage slope for workers with some combination of characteris-
tics is given by the sum of the base group coefficient and the appropriate inter-
action coefficients. The estimated slope for a nonwhite union member would thus

be:

Base -52.7
Nonwhite 22.3
Union -39.8

Estimated slope -71.2
All characteristics apply to a minority of the sample, and with the exception of
union members with nonworking wives less than 10% exhibit any given pair of
characteristics.

The dispersion of estimated wage slopes is quite striking. The character—

1This procedure is described in Appendix A.

See Appendix D for a more complete explanation of this method of specification.
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on Five-Yoiur Average Work Hours of Stable Male leads of Families

Wife'a income
Unemployment benefits
Other transfer income
Other family income
Education

Motivation

Bagic wage slope

Wife does not work
levelk
wage slope difference

Nonwhite
level*
wage alope difference

Farmer, proprietor OY manager
level®
wage slope difference

Trade, transportation or service
industries
levels
wage glope difference

Unisn member
level®
wage slope difference

Age 55 or older in 1968
wage slope difference

Weeks of unemploymeat

Weeks of Lllness

Free ro increase work hours
Wanc more work

Free to decrease work hours
Want less work

No marginal wage
level
wage slope difference

Second job holding
level
wage slope difference

Constant

Number of observations = 1853

TABLE 4.6

FAatlmated Differences ln Responsces wd Wage Rare
and the Effects of Constraints and Instleutional Factors

. Baglic Model with
Wage Inrecactions

CoceflfL-
elents

-.027
. 106
-.059
017
29.1
15.6

54
-36

-39
-80
40
-47.8
-59.6

1825
38.3

Standard errors are given in parentheses.

Note: Cuefficients of ape, agel, number of children, whether unmarried, lob tenure,
They are stable gnd essentlally

and vowemployment Tate have been omitted.

similar Lo values In Taple 4.5,

*
Difforences in level of wage curves for different subgroupa are evaluated at $4.00 puc hwur.

MTR 5533

Sed.

Dev.

(.005)
(.06}
(.014)
{.003)
5.7
(3.4)
(8.8)

(23)
(9.2)

(30)
(10.8)

(50)
(2.9}

(21)
(11.0)

(20}
(9.9}
(8.0}
(4.2
6.1)

2, Adding Censatrainu
and Payment Mode

3. Adding Sceond

S Varlables Jub llolding
Coefli-  Sid. Coeffi-  Scd.
cleats ~ Dev. glents  Dew.

-.026 (.005) -.025  (.0Q0S)
.102 (.058) L0894 (.0ST)
~.053 (.014) ~-.055  (.014)
.012 (.003) .012 (.00
14.6 (5.6) 8.3 (5-6)
11.2 €3.3) 10.0 (3.2)
-50 {1m) -37.7 (10}
~5.B ) -1.7 (22)
26.0 (8.8) 23.0 (8. 8)
-2.8 (29) 4,0 (28)
19.2 (11.2) 26.0 (11)
210 (25) 228 (25)
~27.2 (%.8) -271.8 (9.6)
38 {21) 43 {20}
=37 (10.6) -37 {10.5)
-10 (203 -22 (20)
=47 9.7) -50 (9.6)
43 (7.7 45 (7.7
—44.4 (4.1) -42.9 (4.0)
-57.5 (5.9) -56.0 .h
32.5 (32) 16 (32)
-120 (42} -150 {42y
255 (33) 220 (33)
228 {65} 265 (65)
107 (24.9) 101 (24.4)
-10.9 (8.1) -11.8 {(1.9)
345 (15}
-15 (6.7

1816 1766

43.6 46,4



221
istics of union membership, employment in the trade, transport, and service indus-
tries, and occupation of farmer, proprietor, or manager are each associated with
wage slopes 70% to 80% more steeply negative than the base group. The combina-
tion of union membership and industry or occupation characteristics implies a yet
more negative estimated slope, though we might suspect that the effect of the
combined characteristics is not as strong as is implied by the additivity assump-
tion. On the other hand, the estimated slopes for nonwhite workers, those 55 or
older, and those whose wives don't work are reduced in magnitude by 45% ro 80X
relative to the base slope of -52 hours per dellar of hourly earnings. For small
groups with combinations of these characteristics the estimated slopes are close
to zero or slightly positive, but again these combined estimates may be exagger-
ated by the additivity assumption.

Two basic questions arise from these results. First, to what extent do the
various parameter estimates represent real differences in the population as
opposed to peculiarities of the sample? Second, if the differences are real, is
it possible to infer more basic underlying mechanisms which might also be sub-
jeet to study?

In tests on the independent half sample, the interaction coeffiiients show
considerable variation in magnitude but are all sustained in direction. The
union, occupation, and age interactions all havé estimated coefficients in the
test sample which are more than double their conventional standard errors. The
test sample coefficients of the industry and nonworking wives interactions are of
the order of one standard error. The interaction for nonwhites is quite weak in
the search sample but is included because the results of Hill (1970) have shown
near zero wage slopes for nonwhites, The interaction coefficient for this group
proves to be substantially stronger in the test Sample, and the full sample coef-
ficient is slightly more than double its conventiconal standard error.

The characteristics which are associated with wage slope differentials are
much the same as those characteristics which were earlier shown to be associated
with differences in mode of payment for work. Union members are paid almost ex-—
clusively on an hourly wage basis, while the large majority of farmers, proprie~
tors, and managers do not receive well defined hourly wages. For blue cellar
workers, jobs in trade, transport, and service industries offer the greatest
choice of payment modes., On the basis of the earlier analysis of mode choices
we would have expected higher labor supply at low wages in those groups where
large number of jobs did not pay hourly wages. The wage slopes for the occupa-
tion and industry groups are consistent with this expectation but union members

have a very similar wage slope and yet are at the opposite end of the payment
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mode spectrum. Thus, if there is a relationship between this institutional char-
acteristic of employment opportunities and estimated labor supply responses, it
is unlikely to explain the differences for all groups.

In regression 2 of Table 4.6, a direct measure of payment mode is intro-
duced into the model along with a wage interaction for those workers who are not
paid hourly wages for marginal variations in work. Measures of freedom to vary
or constraints on work hours are also included. These variables are quite power-—
ful determinants of the level of labor supply, contributing almost as much to the
explanatory power of the model as did direct measures of work lost due to unem-
ployment and illness. However, the changes in estimates of economic parameters
in the expanded model are not large, The wage interaction coefficient for work-
ers not receiving hourly pay has the expected sign but is quite weak. The magni-
tude of the interaction for farmers, proprietors, and managers is decreased by
some 25%, approximately the amount attributable to the payment mode interaction,
but the larger part of the occupational interaction is not explained by the added
factors. And the interaction coefficient for union members is 20% larger in the
expanded model indicating that their labor supply differences are certainly not
attributable to constraints and payment mode factors. The other interaction
effects are essentially unaffected,

The effects of the added variables on the level of labor supply are of some
interest in themselves. Workers in jobs without marginal pay average 10% more
hours per year than workers paid by the hour. Somewhat paradoxically, the vari-
able among the measures of constraints on work hours which is most powerfully
agsociated with higher work hours is the freedom to decrease work hours. Workers
who were free to decrease work hours in all five years averaged some 250 hours
more per year than those who were never free to decrease them. In interpreting
this effect it is important to remember that the coefficient of this variable
represents its effect independent of other variables. As such, it distinguishes
workers who chose the upper limit of a range of work hours and workers with full
freedom to vary from those who were fully constrained or who chose the lower
limit of an available range. It is thus partly a proxy for interpersonal differ-
ences in preferences for work hours.

The mode choice analysis in the previous sections indicated that workers
taking second jobs generally do so at some sacrifice in hourly earnings. In
equation 3 of Table 4.6, the model is expanded to account explicitly for second
job holdings. The negative wage interaction coefficient for second job holders
is not large but has a tight confidence interval. More interestingly, the base

wage coefficient which now applies to workers without second jobs decreases in
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magnitude by about 25%. It is evident, theu, that second job helding exaggerates
the backward bend of the labor supply curve relative to that which would be
observed if all workers optimized their work hours on single jobs at given wages,

The conly interaction coeffibient nocably affected by the inclusion of
second job varilables is that for nonwhites, The pogitive interaction coeffi-
cient becomes larger for this group and when combined with the reduced negative
slope of the base group, nearly eliminates the backward bend of the supply curve
for nonwhites with a single job, Again, the change is not large but it suggests
that second jobs play a relatively more important role for nonwhites seeking
longer work hours than they do for whirtes.

A further observation of interest on the estimares of equation 3 is that
the education coefficient has fallen te less than one-fifth the size of the coef-
ficient in the basic model. The benefits of education for labor supply behavior
thus appear to operate largely through avoidance of unemployment and work-reduc-
ing constraints and through Increased access to second jobs and other modes of-
fering higher work hours.

The expansion of the model to include the institutional factors discussed
above has suggested some ways in which these factors affeect parameter estimates,
The effacts are relatively small, however, and offer only limited understanding
of the observed subgroup differences in wage slopes.

Another more conventional hypothesis is that observed differences in wage
slopes result from differences in income and substitution effects in the various
population subgroups. To test this hypothesis, we have estimated a model in-
cluding income interactions parallel to the wage slope interactions discussed
above. Stronger estimated income effects for rhe groups with more backward
bending supply curves would tend to confirm that the observed differences are due
to variations 1n this classical economic determinant of labor supply.

The interactions were specified for the wife's income variable since this
is the only component with a plausible basic coefficient which is sufficiently
widespread in the population. We have indicated earlier the possible problems
of bias in estimates of the income effect from this variable, The major part of
the estimated coefficient is presumed to reflect the true income effect, however,
and important differences in the income effect should be evident in the estimated
interaction coefficients.

The results of the test of different income effects are mixed. In initial
tests on the search half sample the income interactions were not particularly
strong, but the rank ordering of the size of the estimated income effects for

different populatien groups was the same as the order of increasingly negative
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estimated wage slopes. This was encouraging because the income interactions were
not themselves a direct product of the search process. In estimates on the test
half sample, however, four of the five income interaction coefficients were
reversed in sign with the net result for full sample estimates that two coeffi-
cients are weakly in the expected direction, one is reversed and two are essen-
tially zero. 1In short, there is very little consistent evidence that differences
in estimated wage slopes of labor supply are due to variations in the classical
income effect.

We are lefrt with the possibility that differences in the substitution ef-
fect account for wage slope differences. This hypothesis cannot be tested di-
rectly, however, because the substitution effect can be estimated only by use of
the estimated income effect.

In the preceding analyses of labor supply responses we have succeeded in
demonstrating the existence of numerous complexities and some implicationg of
those complexities. The overall pattern of labor supply responses to wage rates
and other income remains basically unchanged. While we do not understand many
of the internal complexities of the structure of responses we conclude that the
basic estimates provide reasonable population values of the effect of changes in
economic variables on desired labor supply. But the presence of constraints and
other institutional factors is expected to cause important modifications in the

actual labor supply effects of public policies.

IV, LABOR SUPPLY OF WIVES

The labor income of wives accounts for a major portion of the family income
of married couples. While differences in the labor income of male heads of fami-
lies are predominantly a function of differences in wage rate, variations in
labor supply account for a much larger proportion of the interfamily differences
in wives' income. The great majority of able-bodied male spouses work full time
or more and most supply within 20% of the average annual work hours. The disper-
sion of wives' labor supply is much greater. Among nonaged wives who were stably
married over the five-year study period 37.1% did not participate in the labor
force or worked only a very small fraction of the time. Among the 62.9% of wives
who worked at least 200 hours during the five years, the average hours of work
for the full period was 4975 hours or almost exactly half of standard full-time
work of 2000 hours per year. The standard deviation of five-year work hours for
these working wives was 3440 hours indicating a range of typical work hours ex-

tending from part time in a single year to essentially full time in all years,
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As we study factors which affect the labor supply of wives and the result-

ing impact on the economic well-being of families, it is useful to distinguish
separate effects on participation and on the amount worked by those who do parti-
cipate in the labor force. It is also important to the understanding of the dis-
tribution of -income that we know the proportion of families who receive no income
from this source as well as the expected amount of income for those families in
which the wife does work.

The income and substitution effects which were discussed in the analysis of
male labor supply are very much in evidence as determinants of wives' labor sup-
ply, and the separate effects are rather more easily distinguishable. The hus-
band's wage rate is the most important variable in determining the level of fam-
ily income, and while his labor supply response is a mixture of opposing income
and substitution effects, a wife's labor supply response to her husband's wage
rate is almost wholly an income effect. Measures of income from capital and
transfer income are also included in the model to provide further estimates of
the income effect.

The effects of wives' wage rates or potential wage rates are conceptually
different for labor force participation and for hours of work among those who
work. Variations in wives' potential wages have no effect on family income if
they do not work, thus the incentive to enter the labor force due to a high po-
tential wage is not offset by an income effect. Among wives who do work, a high-
er wage is expected to create incentive to work more, but it also results in
higher income which reduces the need for additional work, However, the work
reducing income effect of wives' wages is expected to be relatively weaker than
the own-~wage income effect for males because wives' labor income is a smaller
part of total family income. On the other hand, the positive substitution ef-
Fects associated with wives'® wages are expected to be stronger than for males
because their alternative activities are typically concentrated in productive
activities in the home, while the nonwork time of men is predominantly spent in
leisure activities,

Wives' potential wage rates, the appropriate variable for the participaticn
model, are obviously not known for those wives who do not work. Variables which
are related to earning capacity are thus included in the model as proxies. Edu-
cation is the most important of these and other variables included are measures
of local wage levels for unskilled workers, local unemployment rates, and rela-
tive employment opportunities for women. Race and age are related to potential
wage levels but reflect other influences as well.

All of the above variables are also included in the model for the number of
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hours worked by wives. The latter model is estimated both with and without a
direct measure of wives' average hourly earnings while working.

The importance of wives' alternative productive activities in the home is
strongly related to the number of children in the family and their ages, Control
variables for rthese family composition characteristics as well as for births
during the study period are thus included in both models.

A number of other variables related to preference effects and possible
interactions of husbands' and wives' labor supply decisions are also included in
the estimated models. We cover those effects in the context of the discussion of
the estimated responses of wives' labor supply to the three major sets of vari-
ables to which we now turn.

We first consider the income and substitution effects on the moedel of work
hours of wives in the labor force for which a more complete specification is
possible. A striking feature of this meodel is the very powerful positive rela-
tionship between wives' average hourly earnings and hours of work during the
five-year perlod. As shown in Figure 4.12, wives who earned between $1.50 and
$2.50 per hour worked an average of 1969 more hours during the five-year period
than those who earned less than $1.50 per hour, The positive differential in
work hours for the next higher wage interval is nearly as large and the average
wage slope over this range is 1726 hours per dollar of hourly earnings. At wage
levels above $3.50 per hour and especially above $5.00 per hour, the curve turns
dowvn but the steeply rising portion of the curve represents some three-quarters
of the working wives. If the estimated relationship can be presumed to be a
reasonably unbiased estimate of the average response of wives' work hours to a
change in wage rates, it indicates a remarkably strong substitution effect which
completely outweighs the income effect.

A similarly high positive wage elasticity at low wages was estimated in the
income and welfare study done by Morgan, et al (1962) for spending wnit wives
who worked in 19539. However, the results of Rea (1971) using 1967 CPS data
showed annual work hours to be lower for wives with wages between $1.00 and $2.50
per hour than for those with wages under $1.00 per hour. Rea's results show
positive wage slopes above $2.50 per hour but the differentials are of the order
of 100 hours per year, about one-third the magnitude of our estimates when
expressed in annual terme. Our use of total labor supplied over five years picks
up variations in long run labor supply which are the result of intermittent par-
ticipation as well as those due to variations in annual hours of work when in the
labor force; the former may be particularly sensitive to wage effects. Single-

year regressions on the current data set show a positive wage effect about two-
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FIGURE 4.12
Work Hours of Married Women as a Function of
7000r Their Own Hourly Earnings (Net Effect)
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thirds the size of the five-year effect.

An alrernative possibility is related to the hypothesis raised in the mode
choice analysis for males. Wives who wish to work intermittently or only a small
fraction of full time may be able to find such employment only at low wage rates.
In such & case the estimated wage effect would exagperate the expected response
to exogenous change in wage rates,

The estimated relationship of wives' work hours to husbands' wage rates
permits an estimation of the income effect which can then be used to determine
the substitution effect. The relationship is shown by the solid line in Figure
4.13, Over the range of husbands wage rate below $5.00 per hour the curve is
essentially linear with a slope of -440 hours per dollar wage difference, Under
the assumpticn of a negligible cross substitution effect and using 2300 hours
for the husbands' mean annual work hours this translates into an income effect
of -172 hours per thousand dollars of annual income. Note that we continue to
express wives' hours in terms of five-year totals, although the income variables
are expressed in annual terms. The estimated means effect implies a reduction of
3.4% of the mean total hours per $1000 of annual income. The substitution effect
implied by the wage and income terms as evaluated at 5000 total hours is 2586
hours per dollar change in marginal wage rate, If this figure is reliable, it
predicts a very major reduction in work effort by wives facing increased marginal
tax rates under an income supplementation program.

The relationship of wives' work hours to husbands' wage rates as estimated
in the model excluding wives' own wage but including education and other proxies
illustrates an important estimation problem. This relationship, shown by the
dashed line in Figure 4.13, is significantly less steeply sloped at low wage
rates than that estimared in the full model.

We interpret this result as an indication that spouses' abilities are
highly correlated. Education and other variables included in the model partially
control for the wife's wage and its effects but there are substantial residual
variations in wives' wage rates which are correlated with variations in husbands'
wage rates. Since the two wage variables have opposite effects on wives' work
hours the estimated effect of the husbands' wage rate is biased toward zero when
the wife's wage rate is omitted from the model, The bias in the work hours
model is of the order of 30% over the middle range of the curve.

This problem may well carry over tc the participation model in which it is
not possible to measure the true potential wage of wives who do not work. The
education effect in the participation model shown in Figure 4.14 is quite similar

to that in the hours model without the direct measure of wives' wages which leads
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to the inference that potential wage has a similar strongly positive effect on

participacion.
FIGURE 4.14
Labor Force Participation of Married Women
as a Function of Education
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The estimated relationship of wives' labor force participation to husbands'
wage rate is only slightly weaker than that estimated for work hours in the com-
plete model. The curve shows a 4.1% reduction in rate of participation per dol-
lar of hourly earnings above $2.00 per hour. Translated into an income effect
and expressed as a percentage of the mean participation rate, the reduction is
2,.8% per 51000 as compared with 3.41% for work hours. If we allow for possible
bias in the participation estimate, the two are very similar.

It would be desirable to corroborate the estimate of the income effect
based on the husband's wage with estimates based on other income sources. The
alternative estimates are not very satisfactory. The transfer income slope for
working wives is roughly -1000 hours per $1000 of annual income, which is large
enough to indicate an institutiomal rather than a behavioral relationship. Par-
ticipation, on the other hand, rises slightly over part of the range of transfer
income, The relationship of capital income to both participation and hours is
weak and irregular,

Local market conditions are expected ta influence the labor supply of
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married women through effects on potential wages and on sase of finding a job.

The estimated effects of the available measures of local conditions are not
strong but show a number of interesting effects. The wage level in the county cof
residence is represented by the typical wage for unskilled males and a male-fe-
male differential. There is a slight negative effect of higher male wage levels
on wives' participation and most of the effect is the result of larger male—fe-
male differentials in areas where unskilled males earn higher wages. Roughly
two-thirds of married women in areas with typical male wages above $2.50 per hour
faced a wage deficit of more than $.50 per hour, and their participation rates
were about 10% lower than wives facing more favorable relative conditions. Local
wage levels showed very little effect on hours of work for those wives in the
labor force.

Local unemployment rates were included in the model as a combination vari-
able representing the pattern of local unemployment levels in the first and last
years of the period. Rates of participation were about 10% above the mean for
the small proportion of wives in areas with initial unemployment rates below 2X.
Subsequent rises in unemployment rates in these areas had little effect on parti-
cipation but were associated with & 10% reduction in total work hours. More than
half of the sample lived in areas with initial unemployment rates between 2% and
4% . Participation rates and work hours are close to mean levels for this group
and also show very little effect of variations in unemployment rate at the end
of the period. In areas with higher initial unemployment levels which subse-
quently remained relatively stable, participation rates were 3% to 6% above the
mean, but participation was 7% to 12% below the mean in areas with high and
rising unemployment. The local unemployment differentials in this range had
litrle effect on hours of work for wives in the labor force.

The unemployment rate figures used apply to the total labor force and do
not necessarily reflect market conditions for women. But the subjective measure
of relative employment conditions for unskilled females ohtained from local em-—
ployment security officials does not show an important effect on either the labor
force participation or the work hours of married women.

The expected wage rates of nonwhite women are lower than for white women
with equivalent characteristics. On that basis, we would expect lower labor
force participation by nonwhite wives after controlling for family income factors
However, previous studies have shown higher participation rates among nonwhite
wives and our resulis are similar. The estimated participation rate for nonwhite
wives was 74% as compared with 62% for white wives. Other analyses of annual
hours for wives in the labor force have shown negative differentials for non-

whites, In this analysis of total work hours over five years, which includes
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labor supplied by intermittent participation, we find that total work hours for

nonwhites are about 400 hours higher than for whites.

In earlier sections, the unemployment experience and second job holding of
nonwhite males was seen to be sensitive to relative employment conditions for
nonwhites. This effect is not significant for the labor supply of nonwhite mar-
ried women. Their rate of participation is lower -- about the same as for
whites —- in areas where relative employment conditions were characterized as
"much worse" for nonwhites but the estimate is based on only 36 observations,

The expected wage rates of women in the labor force rige with age but the
relationship of age to wives' labor supply appears to be much more representative
of 1ife cycle effects and historically rising labor force participation. Expect-
ed labor force participation falls quite monotonically with age from 77.4% for
wives under age 25 to 41.5% for wives over age 55. The work hours of those in
the labor force are about 12% below the mean for young wives and rise to a slight
peak in the age range between 35 and 45 and then fall off s8lightly for older
wives.

The control variables for family composition have very powerful effeets on
both wives' participation and hours of work which are quite consistent with ex-
pectations.

The rate of participation for married women with children under age three
at the beginning of the period was some 12% lower than the mean and participation
among those with additional births during the period was still lower by a similar
amount. Those women whose first child was born during the study period had a
participation rate some 10% above the mean, Among wives who worked the presence
cf a young child did not appreciably reduce hours of work, but the birth of a
child during the period reduced work hours by 1000 to 1500 hours. The number of
children in the family had a larger proportional effect on hours of work than on
participation rates. The work hours of wives with three of more children were
20% lower than the hours for wives with one or two children, while the diffaren-
tial in participation rates was approximately 12% of the mean rate.

A number of hypotheses have been advanced concerning the role of wives!'
labor supply in offsetting unexpected losses of income from other sources, par-
ticularly husbands' income. In an analysis based on data from the first three
years of this study (Dickinson and Dickingon, 1970}, very little evidence wag
found to support the hypothesis that wives' labor force participation is respon-
sive to annual variations in husbands' income. An alternative hypothesis tested
in this chapter is that wives whose husbands are frequently unemployed are more
likely to enter and remain in the labor forece, thus providing an income buffer

for the family. Both the total unemployment of the husband during the five years
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and the number of different years with unemployment were entered in the medel in

test of this hypothesis. The estimated effects of both variables are quite weak,

however, and do not provide consistent support for the hypothesis.

V. Labor Supply of Single Women with Children

Single women with children face many of the same labor market opportunities
as do married women and their labor supply decisions involve many of the same
factors. There are also very important differences attendant on the absence of
husbands and the income they provide. The more limited potential labor resources
of families headed by single women make this group particularly important in the
poverty population., The labor supply decisions of these women have an important
influence on the economic status of their families, as is shown by the distribu-
tions of labor force participation and average work hours given in Table 4.7.

In this analysis, as in that for married women, we study the separate ef-
fects of major factors on rates of participation in the labor force and on the
number of hours worked for those who do participate. We study the effects aof
variables representing the potential wage rate and employability of the indi-
vidual, local ceonditions, family characteristics, race, and motivation. The
measured wage rate is included in the work hours analysis. We do not attempt
direct estimates of income and substitution effects becausé of the general ab-
sence of income sources which are free of institutional correlation with labor
supply.

The variables included in this analysis are presented in Table 4,8, along
with a measure of their relative importance in explaining laber force behavior
of single women with children in the year 1871.

Wage and employability characteristics are the most important determinants
of differences in labor force participation. Education is the strongest proxy
For a woman's potential wage rate and is the most important single determinant
of whether a woman works., Among women with some high scheocl education, 63%
worked as compared with 69% of high school graduates and 8BX of those with some
college. This relationship is similar to that estimated for wives though the
overall participation rate is higher for single women. The ability measure,
which was not available for wives, is also expected to be pesitively related to
petential wages but, surprisingly, bears a negligible relationship to labor force
participation.

Almost one-quarter ¢f the single women with children say they have a health
problem that limits the kind or amount of work they can do; of those, only 50%

have a job. These health problems may not be permanent disabilities and some may



TABLE 4.7

Proportion of Single Women with Children Who Worked in 1971
and Their Average Hours of Work by Income/Need

Average

Hours Worked % of
Income/Needs % Employed For Those Emploved Population
Less than .80 40 295 16.9
.80 - 1.19 62 714 17.0
1.20 - 1.59 64 931 15.8
1.60 - 1.99 72 1172 11.9
2.00 - 2,39 84 1523 9.2
2.40 - 2.99 96 1493 10.6
3.00 - 3.99 91 1578 9.9
4.00 or more 84 982 8.7
Total 70 1030 100.0

Sample size = 717
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TABLE 4.8

Relative Importance of Predictors of Labor Force Behavior
of Single Women with Children

Family Characteristics

Age of head

Marital status

Number of children
Age of youngest child

Local Conditions

Region

City size

Unemployment in county

AFDC per recipient in county

Employability of Head

Education
Test score
Disabiliry

Race

Motivation

Wage Rate

Mean

Standard deviation

RZ

Adjusted R2

Hours
Whether Worked for

Employed Those Empleoyed
Rank Rank
g2 Order g2 Order
.Q17 (11) .03¢ (9)
.067 (2) .066 (&)
023 (9) .072 (2)
.036 (N 047 N
.036 (6) .021 (11}
.022 (10) .052 (5)
.052 (4) .014 (123
044 (5) .009 (14)
.073 (1) .044 (8)
.Q12 (12) .56 (4)
058 (3 .025 (10)
.007 (13 .012 (13)
.033 (8) .048 (6)
- - 121 (1)

.70 1469

46 802

42 .58

.36 .49
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be psychological. Nevertheless, health does seem to play an important role in
the economic well-being of these women.

The local employment conditions also have a great deal to do with whether
a woman works. In areas which local employment security officials characterized
as having "many unskilled workers unable to find jobs," only 62% of single women
with children held jobs in 1971 as compared with 73% of those in areas with "most
workers able to f£ind jobs.™

The average AFDC payment per recipient is included as a measure of the ade-
quacy of alternatives to working. The estimated effects inéicate that women are
lesg likely to be employed in areas where these payments are larger. Single wo-
men with children living in states where payments are less than $35 per recipient
had estimated participation rates of 82% as compared with 60% for those in areas
with payments of more than $55. The direction of this effect is quite clear, but
the estimated magnitude is somewhat suspect because ©f the correlation between
level of payments and region. The simple proportion of female family heads who
work is 6% lower inm the Northeast tham in the South but in the multivariate modasl
the estimated rate is 207 higher. It is difficult to understand why there is
such a large differential attributable to the tryue independent effects of region
of residence, and we suspect that part of the result is due to multicollinearity
problems. The size of largest city in the area which was expected Lo represent
the availability and variety of jobs does not have an important effect on parti-
cipation rates for female heads of families.

The estimated effects of family characteristics on the employment of female
heads with children are modest but largely in the expected direction. The esti-
mated participation rates decline smoothly from 75% for women with one child to
59% for those with four children. The presence of a child under age 3 results
in an estimated participation rate of 55% as compared with am average of 73%1 for
women with all children over age 6. The woman's age has only a small effect,
showing a small decline for older women. Marital status, however, is quite im-
portant. It was hypothesized that women who were never married would be more
likely to work since they would have fewer alternative means of support than
widows or divorcees, But we find that divorced women are more likely to work.
This may be because they have become accustomed to a higher standard of living
than the single women and are working more to maintain this standard. These
women may also have less reliable alternative incomes than widows who are likely
Lo receive pensions and insurance benefits,

Overall, we find that black women are less likely to work than white women,
but this difference is not attributable to race, per se, but rather to the fact

that blacks have less education and live in less advantageous areas. When we
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control for all the other characteristics, no race effect remains. Motivation
also has no systematic effect on whether a female family head works.

Among working single women with children, differences in hourly earnings
have by far the strongest relationship to hours of work of all variables included
in the model. The relacionship is similar to that for female heads in that work
hours Tise steeply with increases in wage rate over the lower range of the dis-
tribution. The rising portion of the curve for single women, however, peaks in
the wage range between $1.50 and $2.00 per hour, while that for married women
rises over Lhe range up to $3.50 per hour. Apparently the absence of adequate
alternative financial resources means that even quite low wage rates are suffi-
cient to induce a large proportion of single women to work close to full time
while a majority of married women are induced to work full time only at substan-
tially higher wages.

Other measures of the employability of female heads have quite different
effects on hours of work than they do on whether a woman works. Controlling on
the other characteristics, education has no effect on the amount a woman works
while it is the most important predictor of whether she is employed. This con-
trasts with the estimates for married women in which education retained a signi-
ficant posgitive effect on work hours even in the presence of measured hourly
earnings. The key to the difference is in the estimated effect of the measure of
verbal ability which was not available for wives. The effect of ability on the
work hours of single women with children is strongly positive with those in the
top quarter of the distribution of scores on the measure working nearly 400 more
hours per year than those in the bottom half., The reasons why education and
ability have different effects on participation and work hours are not entirely
clear., It is posgible that the formal qualifications represented by education
are more important for finding a job while basic abiliry has more influence on
success in coping with the combined demands of work and family once employed.

The effect of disability on work hours is similar to, though smaller than,
its effect on work participation. Women with limiting health problems work about
350 hours less than those who do not report such problems,

The work hours of single female heads in the labor force are strongly
affected by the number of children in their family. Women with three children
or less tend to work about 1500 hours a year but the amount of work drops pre-
cipitously for women witrh larger families; those with five children average only
640 hours, for example. The age of the youngest child has relatively little
influence. Both of these effects are similar to those for married women. Mari-
tal status again has a large impact: divorced women work the most. A woman's

age makes little difference in the number of hours she works,
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Local conditions are relatively unimportant as determinants of the hours a

woman with children works. The size of the city and the availability of unskilled
jobs have little effect.

High levels of AFDC payments are associated with somewhat reduced hours of
work when only that variable is considered, but the effect disappears in the mul-
tivariate estimates, This may again be influenced by multicollinearity with
region. Women in the Northeast are estimated to work some 290 fewer hours per
year than those in the Scuth. WNeither of these effects is as strong as those in
the participation model.

The estimated effects of race are small with black female heads of fami-
lies working an estimated 160 more hours per year than whites. The measure of
achievement motivation is essentially unrelated to the work hours of single women

with children,

SUMMARY

1. In the analysis of involuntary work losses due to unemployment we find
the expected result that unemployment is more serious among workers with low
wage jobs. There are alsc strong independent effects of education and occupation,
The education effect is particularly striking. High school dropouts experience
unemployment levels approximately double those of high school graduates. The
reduction in risk of unemployment resulting from completion of high school is not

as great for nonwhites as for whites.

2. The economic theory of labor supply assumes that workers are able to
adjust their work hours to optimal levels in response to changes in wage rates
or other sources of income. We find that more than B5% of employed men work
under conditions different from those assumed in the theory. One major departure
from the assumed conditions occurs in jobs which pay a given total wage for a
given amount of work. While salaried positions in high wage white collar occu-
pations are the most common example of such jobs, jobs without marginal pay con-
stitute a significant minority of employment opportunities for nonunion blue
collar werkers in leocal industries, These jobs coffer longer work hours with
somewhat higher earnings but lower average wage rates than the typical job with
marginal pay. As such, they algo offer an alternative mode of employment for
those with preferences for long work hours. There is some evidence that access

to these jobs 1s restricted for nonwhites.
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3. Jobs which pay hourly wages often trestrict the number of work hours
available. A majority of workers report that they are satisfied within these
constraints. However, a substantial proportion of workers would prefer to work
wore than they are ahle to on their main jobs. Second jobs are an option avail-

able for these workers but they generally pay less than the worker's main job.

4. Economic theory predicts that an income supplementation program would
result in reduction in work effort. However, in an economy characterized by
widespread coanstraints on work hours with alternative opportunities for lounger
work hours at lower wage rates, we expect important modifications of these
responses. More than a third of workers potentially affected are not free to
work fewer hourg and 37% actually want mere work than is currently available,
We might expect reductions in work hours among those who have chosen long work
hours at low wage rates but the loss in productivity to the economy would be
less than proportional to the reduction in work hours if they switeh to jobs

with higher wage rates,

5. We estimate a conventional model of labor supply and find, as other
studies have found, that lower wage rates result in higher work hours. We find
important differences in the wage response for different subgroups of the pop-
uvlacion. Union members and those employed in trade, transportation, and service
industries work relatively longer hours at low wage rates while the hours of
older workers and nonwhites are less strongly related to wage levels. If we had
been able to relate the ohserved differences in wage responses te the presence
of constraints on work hours and the variety of alternative employment modes,
we might have been better able to estimate the quantitative impact of these
factors. While we find that these institutional factors have a large direct
impact on hours of work in the population, we find little evidence that they
affect our estimates of desired labor supply responses to economic variables.
The observed differences in wage responses thus remain as further complexities

in the expected responses of labor supply to public policy.

6. For married women who work we find a very strong positive relationship
between their wage rates and the number of hours worked. The contrast between
the wage responses of men and married women is in large part dug to wives'
greater involvement in preductive activities at home. The strong positive wage
response for wives implies that those facing a high marginal tax rate under an
income supplementation program would be expected to make very substantial re-

ductions in work hours. On the other hand, it indicates that progress in elim-

inating sex discrimination in wage rates can be expected to result in large
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increases in wives' labor supply. The labor force participation of married
women increases strongly with education level which leads to the inference that
their decision of whether to work is similarly related to potential wage rate.

Wives' labor force participation and hours of work are both negatively
related to the husbands' wage rate. We hypothesized that the wife's labor
supply might be higher if the husband was prone to frequent or extensive unem-
ploymemt because her income could serve as a buffer when he was out of work.
We find no appreciable effects of either the number of years in which the husband

was unemployed or of the total duratiom of his unemployment.

7. The labor force responses of single women with children are similar
to those of wives in many ways, but there are important differences. Among the
70% of single women who work, hours of work increase sharply with wage rate up
to $2.00 per hour. The hours of working wives rise to a similar level only at
wage rates of $3.50 per hour. The absence of substantial alternative incomes
apparently induces many single women to work essentially full time even at quite
low wage rates. The level of AFDC paymaents in the county, included as a measure
of adequacy of alternatives to working, has quite a strong effect on labor force
participation with lower participation observed in areas with more adequate pay-—
ment levels. The payment level does not affect the work hours of those in the
labor force.

The verbal ability measure which is available for female heads but not for
wives is expected to be related to potential wage rate and thus to the probabil-
ity of being employed. Somewhat surprisingly, ability has a negligible effect
on participation rates but quite a strong positive influence on the number of
hours worked. We hypothesize that while formal educational qualifications are
more important for finding a job, basic ability is more important for success

in holding a job and managing a family at the same time.
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APPENDIX 4.1
MCA Results for Wives' Llabor Suvpply

Whether Wife Worked

More than 200 Hours in 5 Yeasrs: Hours of Work for Those Who Worked:

Unweighted X of Unadjusted Adjuated Uaweighted X of Unadjusted Adjusted

Wife's Education N Population Mean Mean N Popularion Mean Mean
0-5 grades 120 2.9 60 .34 50 2.4 4529 4149
6-8 grades, grade school 301 10.4 .55 .53 172 9.1 4785 4759
9-11 grades 467 19.0 .63 .58 295 18.9 4250 4472
12 prades 627 34.0 .63 .62 406 33.8 5205 5317
12 grades plus non-acadewic

training 232 13.1 .72 .74 168 15.0 5587 5460
Some college, no degree 197 1L.4 .62 .64 130 11.4 4928 4655
College, bachelor's degres 105 6.4 .72 .83 77 7.4 4931 4783
Graduate work 27 1.8 .71 .75 19 2.0 5906 5651
Hueband's Average Wage
Leas than §2.00 407 12.4 .59 .73 251 11.6 5009 5875
$2.00-3.49 715 330.4Q .71 70 497 33.% 5215 5402
$3.50-4.99 5417 30.2 .67 .64 359 32.2 5021 4785
§5.00-7.49 303 20.0 .56 .53 169 17.7 4800 4368
£7.50-9.99 65 4.7 L42 L4l 28 3.2 3529 3283
$10.00 or more a9 2.8 .32 .3 13 L.4 3399 3146
Age of Wife
Under 25 307 4.1 .79 77 238 17.7 3986 4289
25-34 556 25.0 .64 .69 362 25.5 4652 4882
35-44 623 29,2 .65 .66 400 29.7 5156 5363
45-54 400 20.4 .59 .55 234 19.2 5794 5167
55+ 150 1.3 A 42 83 7.9 5568 4893
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APPENDIX 4.1
{continued)
Whether Wife Worked
More than 200 Hours in 5 Years: Hourg of Work for Those Who Worked:
Numbers, Ages and Unweighted % of Unadjusted Adjusted Unweighted % of Unadjusted Adjusted
Births of Children N Population Mean Hean N Population Mean Mean
No children and none born 450 26.6 .59 70.1 272 25.2 6320 6091
Child born during period:
No c¢hildren before birth 80 4.8 .93 713.0 73 7.1 4848 5055
One child before birth 111 6.0 .63 46.1 69 6.1 3222 3428
Two or three children
before birth 149 6.4 .53 42,2 85 5.3 2737 3533
Four or more children
before birth 80 2.3 .41 35.1 35 1.5 3732 3508
One or twe children and
none born during period:
Youngest under 3 in 1968 104 5.1 .68 54.0 72 5.5 4692 4668
Youngest 3-5 in 1948 90 4.7 .73 66.5 &4 5.5 5067 5199
Youngest & or older in '68 381 20.2 .67 72.8 246 21.4 5419 5314
Three or four children and
none born during periocd:
Youngest under 3 in 1968 211 6.9 .54 48.5 130 5.9 4061 4583
Youngest 3-5 in 1968 2Q2 7.3 .63 61.3 135 7.4 3976 4009
Youngest 6 or clder in '68 218 9.6 .60 63.2 136 9.1 4326 4125
Typical Male MWage
Unskilled male wage <52.00:
Fema]le wage about the same 400 18.0 .68 .64 263 19. 4 5282 5404
Female wage $.10-.49 lower 483 19.1 .69 .66 331 20.8 5037 5210
Female wage lower by 3.50
or more 21 0.4 .72 .88 14 0.4 2314 3219
Unskilled male wage $2.00-
$2.49;
Female wage about the same 79 4.9 .55 .59 43 4.2 4921 4779
Female wage $.10-.49 lower 766 38.6 .63 .64 486 38.5 4915 4704
Femgle wage lower by $5.50
or more 54 3.2 .57 .56 30 2.9 5132 5209
Unskilled male wage >$2.50:
Female wage within $.50 78 4.2 .58 .62 45 3.9 4864 5034

Female wage lower by §.50
or more 195 11.6 .53 .55 105 9.8 4572 4746

he



APPENDIX 4.1

(continued)
Whether Wife Worked
More than 200 Hours in 5 Years: Hours of Work for Those Who Worked:

Change in LUnweighted % of Unadjusted Adjusted Unweighted % of Tnadjusted Adjusted
Unemployment Rate N Populatien Mean Mean N Population Hean Mean
Under 2% in 1968, under

4X in 1971 85 4.8 .78 .73 66 5.9 5649 5435
Under 2% in 1968, 4% or

more in 1971 76 2.1 .82 71 59 2.8 4372 4564
2-3.9% in 1968, under 4%

in 1971 177 8.6 .68 .60 122 9.2 5175 4890
2-3.9% in 1968, 4-3% in

1971 544 26.0 .61 .63 329 25.4 4956 5023
2-3.9% in 1968, 6% or more

in 1971 394 21.7 .59 .61 230 20.3 4832 5050
4-5.9% in 1968, under 6%

in 1971 382 15.1 .68 .65 260 16.2 4954 4860
4=-5,9% in 1968, 6X or more

in 1971 204 i1.3 .51 .56 113 9.2 4734 5044
6% or more in 1968, under

10% in 1971 157 8.3 .71 .69 112 9.3 5030 4674
6% or more in 1968, 10X or

more in 1971 57 2.2 <49 .49 26 1.7 5408 5337
Unskilled Female - Male
Labor Market Comparison
More women able to find jobs 346 20.0 .57 .60 199 18.0 5294 5222
About Che same 517 31.1 .63 .65 365 31.2 4571 4645
Fewer women able to find

jobs 915 42.2 .67 .64 615 44.7 5140 5093
Many fewer women able to

find iobs 238 6.7 .58 54 138 6.2 4906 5084
Race and Relative Job
Opportunities
White 1476 90.1 .61 .62 903 88.0 4951 4936
Nonwhite by market conditions:

"same'" employment oppor-

tunitles 176 2.8 .76 .71 124 3.4 5025 3344
'yorse" employment oppor-
tunities ass 6.2 .78 .76 272 7.6 5177 5220
much worse opportunities 36 1.0 65 .64 18 1.0 5422 5382
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APPENDIX 4.1
(continued)
Whether Wife Worked
More than 200 Hours in 5 Years: Hours of Work for Those Who Worked:

Annual Transfer Income Unweighted % of Unadjusted Adjusted Unweighted 2 of Unadjusted Adjusted
of Head and Wife N Population Mean Mean N Population Hean Mean
None 1189 39.0 .62 .62 751 58.4 5247 5261
<$500 507 23.2 .66 .62 346 24,3 4819 5015
$500-999 140 6.4 .68 .66 92 6.9 4122 4278
51000-1999 120 5.8 .66 .75 78 6.1 4515 4171
$2000-3999 89 4.0 .53 .57 40 3.4 4127 3063
2354000 3 1.6 .35 .46 10 0.9 3877 3612
Annual Capital Income of
Head and Wife
None 1066 3%.0 .69 .63 721 42.6 4892 51556
<3500 550 32.4 .64 .66 350 33.0 4956 4815
$500-99% 147 9.1 .58 .63 82 8.4 5310 4965
$1000-1999 112 6.9 .59 .63 66 6.4 5288 5209
§2000-13999 116 7.3 .48 .51 56 5.6 5228 5156
$4000-5999 52 3.2 .50 .60 27 2.6 3736 3158
>36000 33 2.1 .45 .59 15 1.5 5796 4948
Achievement Motivation of
Husband
Index Score:

<5 116 4.7 62 .62 iz 4.7 49136 5138

5-6 282 12.7 . 56 .56 156 11.3 5278 5168

7-8 492 22.5 .65 .67 325 23.2 4776 4909

9-10 602 29.3 .83 .62 385 29.12 5047 4936

11-12 411 21.5 .64 .64 262 21.8 4953 4965

>13 173 9.4 .66 .66 117 9.8 4957 4979

¥ve
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{continued)

Whether Wife Worked

More than 200 Hours in 5 Years: Hours of Work for Those Who Worked:

lUnwelghted % of Unadjusted Adjusted Unweighted % of Unadjusted Adjusced
Occupation of Husband N Population Mean Mean N Population Mean Mean
Head not in labor farce 61 2.4 .46 .59 27 1.8 5639 6444
Professional, techmical 235 15.1 .62 .63 146 14.9 4343 4542
Managers, officials and

propriators 165 11.1 .57 .63 94 10.0 4998 4881
Self-employed businessmen 100 5.9 .52 .54 56 4.9 5621 5545
Clerical and sales 201 11.4 .70 .68 136 12.6 5682 505§
Craftsmen and foremen 447 23.3 .62 .63 278 22.9 4807 4945
Operatives 421 16.6 .70 .67 293 18.4 4771 5009
Laborers and service workers 3035 8.1 Ay .64 202 9.1 5310 5219
Farmers, farm managers 86 3.9 L45 .41 42 2.7 3710 3675
Miscellanepus, armed services,
protective workers 55 2.3 .72 .63 43 2.6 5640 58499

Trend in Husband's Hourly
Earnings (per year)
Decline of $.50 or more 169 8.3 W49 .60 82 6.5 4954 5262
Decline of less than $.50 294 12.9 .69 .70 201 14.1 4506 44673
Increase less than $.25 564 4.5 .63 .62 367 25.2 5225 5058
Increase $.25-.49 554 26.9 .67 .64 370 28.7 5477 5160
Increase §.50-.99 k0N 20.4 .6l LBl 236 19.8 4691 5065
Increase 51.00 or more 114 7.1 .51 .b1 61 3.7 3532 4325
Husband's Total Unemployment
in 5 Years
Hone 1332 69.1 .61 62.9 826 66.6 5100 4877
Less than 200 hours 250 11.3 .74 64.0 182 13.2 4652 5311
200-79% hours 236 10.4 .6l 56.0 153 10.1 5313 5517
800 or more hours 238 9.2 .70 69.3 156 10.2 4253 4650
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(continued)

Whether Wife Worked

More than 200 Hours in 5 Years: Hours of Work for Those Who Worked:
Number of Years Unweighted % of Unadjusted Adjusted Unweighted % of Unadjusted Adjusted
Unempleoyed N Population Mean HMean N Population Mean Mean
None 1332 69.1 .61 61.8 B26 66.6 5100 5100
One 377 16.3 .70 67.8 256 18.2 4862 4667
Two 177 6.8 70 66.1 120 7.6 4683 4568
Three 98 3.7 .69 65.9 61 4.1 5050 Lu02
Four or five 92 4.0 .57 53.7 54 3.6 4932 5755
Wife's Average Hourly
Earnings
<$1.50 434 25.5 3209 3054
51.50-2.49 527 40.1 5000 5018
$2.50-3.49 210 19.8 6573 6508
$3.50-5.00 107 0.7 6319 6448

>$5.00 39 3.9 4501 5299
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APPENDIX 4.2
MCA Results - Labor Supply of Single Women wirh Children

Single Female Heads with Children
Hours Worked if Employed:

Whether Worked in 1971:

Unweighted % of Unadjusted Adjusted Unweighted X of Unadjusted Adjusted

Education N Population Mean Mean N Population Mean Mean
Cannot read, write; has

trouble reading, writing 21 2.6 .06 .20 5 0,2 506 589
0-5 grades 22 2.2 .49 .61 9 1.6 982 1690
6-8 grades, grade school;

DX but mentions could

read, write 130 13.4 .52 .69 66 5.8 1054 1664
9-11 grades, some high school 253 27.7 .64 .64 151 25.3 1384 1409
12 grades; high achgol 155 24.4 .78 L7¢ 196 27.2 1574 1432
12 grades plus non-academic

training 53 16.5 .76 .73 39 11.3 1571 1450
College, no degree 50 10.4 .90 .88 43 13.4 1547 1537
College degree 14 5.7 .87 .86 12 7.1 1607 1433
Not ascertained 19 3.2 .91 B4 14 4.2 1580 1365
Test Score
0-5 92 9.4 41 .67 36 5.5 1126 1049
6-7 138 15.5 .63 .73 82 13.9 1273 1463
8-9 238 27.8 .74 .76 153 29.5 1303 1283
10 128 23.0 .76 68 85 25.0 1569 153¢
11 76 14.9 .76 .70 54 16.1 1594 1675
12 35 6.6 .79 .57 25 7.4 2006 1771
13 10 2.7 .67 .64 8 2.6 1838 1677
Whether Has Disability
Limiting Kind of Work
Head Can Do
Has digability 225 24.6 .42 .5 82 1.7 905 1164
Deces not have disability 492 75.4 -79 16 363 85.3 1566 1521
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{continued)

Single Female Heads with Children

Male Labor Whether Worked in 1971: Hours Worked if Employed:
Market Conditions Unwelghted x of Unad]usted Adjusted Unweighted % of Unadjusted Adjusted
in lLocal County N Population Mean Mean N Population Mean Mean
More jobs than applicants 28 7.3 .90 .98 22 9.3 1416 1501
Most men able to find jobs 121 14.1 .75 .73 asa 15.0 1528 1297
A number of unskilled workers

unable to find jobs 273 39.3 .72 .72 180 40.5 1451 1478
Many unskilled workers

unable to find jJobs 260 33.9 .58 .62 131 28.2 1431 1478
Not ascertained 35 5.4 .90 .80 24 7.0 165% 1691

Average Amount of Aid to
Families with Dependent
Children per Recipient for
State of Residence

$0-24 133 12.6 .67 .75 92 12.0 1408 1362
525-29 80 6.9 74 .90 860 7.3 1547 1467
$30-34 54 8.7 .77 .86 38 9.6 1652 1466
$35-44 124 19.2 .B5 .64 17 23.2 1596 1471
$45-54 185 26.0 .64 .71 104 23.9 1466 1410
$55-69 99 14.8 .58 .55 48 12.1 1322 1616
570 or more 42 11.8 .71 .68 26 12.0 1241 1564
Current Region

Northeast 103 23.4 .63 .84 49 21.0 1228 1308
North Central 174 24.6 .75 .72 107 26.3 1355 1388
South 324 31.3 .70 .63 218 31.0 1631 1597
West 116 20.8 -73 .63 71 21.7 1606 1538
Size of Largest City in Area

500,000 or more 414 43.7 .63 .68 221 39.5 1330 1322
100,000-499,999 143 20.6 .82 .81 111 24.2 1510 1511
50,000-99,999 57 8.8 .70 .70 38 8.7 1651 1724
25,000-49,999 19 6.2 77 .66 15 6.8 1300 1342
10,000-24,99% . 29 7.7 .86 .77 23 9.4 1340 1367
Less than 10,000 55 13.0 .62 .60 37 11.4 1961 1851

8we



APPENDIX 4.2
(continued)

Single Female Heads with Children

Whether Worked inm 1971: Hours Werked if Employed:

Unwelghted Unadjusted Adjusted Unweighted X of Unadjusted Adjusted
Number of Children N Population Mean Hean N Population Mean Mean
ne 209 37.1 .75 .15 144 39.7 1573 1537
Two 187 32.4 .72 .69 125 33.4 1512 1525
Three 108 12.8 .64 .65 65 11.7 1619 1525
Four 103 11.0 .57 .59 57 8.9 1200 1357
Five 53 3.7 .78 .89 28 4.1 612 639
S5ix 25 1.4 .59 .67 14 1.2 592 699
Seven 20 1.0 .38 46 5 0.5 561 783
Eight or more 12 0.6 .66 . B9 7 0.6 1373 2023
Age of Younpest Child
Less than 2 vears old 131 14.1 .60 .64 80 12.1 1172 1453
2 years 76 8.8 .53 49 38 6.7 1866 1577
3 years 40 5.5 .74 .77 22 5.8 1395 1244
4 years 41 6.0 .79 .82 24 5.8 1323 1323
5 years 54 7.5 .69 .66 31 7.3 1306 1266
&-8 years 126 19. 4 .73 .72 a3 20.1 1523 1514
9-13 158 24.0 77 LT 109 26.2 1413 1361
14-17 91 14.6 .71 10 58 14.8 1733 1816
Marital Status
Married (spouse absent) 10 2.0 51 .58 5 1.4 1189 1486
Single 132 11.6 66 .61 80 10.9 1293 1455
Widowed 135 20.8 .53 56 77 15.7 1155 1057
Divorced 197 42.7 86 B4 154 52.5 1685 1632
Separated 243 22.8 60 64 129 19.5 1258 1367
Age of Head in 1072
Less than 25 112 14.5 .72 L4 72 14.9 1315 1346
25-34 180 27.4 .77 .71 112 29.9 1663 1573
35-44 213 29.8 .74 .67 138 3.3 1477 1397
45-54 136 16.4 .66 .73 88 15.6 1339 1495
35-64 65 8.2 .53 .66 32 6.2 1225 1385
65 and over 11 3.7 .40 .70 3 2.0 1347 1941
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APPENDIX 4.2
(continued}

Single Female Heads with Children

Whether Worked in 1971: Hours Worked if Employed: .

Unweighted % of Unadjusted Adjusted Unweighted % of Unadjusted Adjusted
Race N Populaticn Hean Mean N Population Hean Mean
White 178 63.7 .76 .71 129 68.9 1519 1418
Biack 520 33.0 .62 .70 310 29.0 1347 1580
Spanish-American 14 3.0 .47 .50 5 2.0 1524 1631
Other 5 0.3 .14 .50 1 0.1 40 ~95
Achievement Motivation
Score
0-4 72 11.0 LA .54 29 6.9 1120 973
56 142 19.0 .75 .77 90 20.2 1541 1545
7-8 220 28.4 .75 77 142 30.5 1401 1483
9-10 180 26.6 .72 .68 123 27.3 1427 1427
11-12 80 11.6 .67 .59 48 11.2 1567 1503
13-16 23 3.5 81 .80 13 4.0 2222 2019
Head's Average
Hourly Earnings
Lese than $1.00 62 12.2 942 1053
$1.00~1.49 87 19.1 1340 1487
$1.50-1.99 85 11.5 1614 1674
$2.00-2.49 67 15.4 1555 1649
$2.50-2.99 44 12.1 1583 1359
$3.00-3.99 56 13.8 1751 1732
$4.00-5.99 27 9.7 1942 1647
$56.00 or more 17 6.2 824 749

052
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Chapter 5

TRANSFER INCOME

INTRODUCTION

The previous two chapters have dealt with the determinants of the earnings
of various family members. However, the distribution of incomes earned by cur-
rent productive effort would leave many pecple unable to meet even the most basic
needs. Society has a variety of mechanisms for redistributing income more equit-
ably. The most ancilent method of redistribution, of course, is accomplished
within the family where some members contribute earned money and others expend
their time and effort. The young and old usually receive transfers from the
middle—aged.l

A second method is saving and dissaving. People accumulate regerves when
they are earning and use them up when they retire. Private pensions and social
security are the two main examples of this mechanism., Various forms of insurance
such as unemployment, workmen's compensation, and private insurance redistribute
resources according to prior agreement from the protected premium-paying popula-—
tion to those who need help because of misfortune covered by the insurance. We
can call these confaibutony or funded transfers because insurance is only a
transfer in time.

A third redistribution mechanism is the non-contiibutoiy transfer. Govern-
ment programs of this type include Aid to Families with Dependent Children, Gen-
eral Assistance, and other categorical assistance programs. These are generally
referred to as "welfare," Private philanthropy is a private-sector non-contri-
butery transfer.

This chapter investigates the several aspects of transfer income. The
first section describes the relationship between transfers and other sources of
income. The second studies the adequacy and equity of non-contributory trans-

fers, and the third looks at the dynamics of who got on and who got off welfare.

lFor an analysis of the impact of within-family transfers, see Baerwaldt and
Morgan (1972).
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The analyses in this chapter by no means exhaust the uses of these data.

In particular, this panel study is useful for simulating various plans for wel-
fare reform, since it contains information not only about the family but also
about the individual family members. A transfer system may have an important
effect on the composition of the family itself, and rhese data can shed light on

what might happen to families under various rules.

ANALYSIS

I. Relationship between Transfer Income and
and Income from Other Sources

Tranafers do redistribute incomes and make them more equal, but the amount
of redistribution on the average is not large. For example, families whose in-
comes just equal their need standards receive an average of $1480 from transfers
while thosé whose incomes are three and one-half times their néeds receive about
51000.l Of course, the type of transfer changes as income rises, Low income
families primarily receive non-contributory transfers and sccial security while
high income families receive more from private retirement pensions and insurance.

The number of families that would be in poverty without transfers is large.
Table 5.1 shows that only 10¥ of the total population have incomes less than
their needs, but this number would double if there were no transfers. I1f we con-
sider those with incomes less rhan 1.5 of needs as poor, again an additional 10%
of the families would be in poverty without transfer mechanisms.2 Thus, trans-
fers do compensate somewhat for low incomes.

It is alsc important to investigate the dynamics of this process to see how
transfers respond to changes in other income. Considering families who received
some transfer income in both 1967 and 1971, nearly 60% of those with decreases in
other income had a substantial increase in transfer income (see Table 5.2a).
Similarly, of those with increases of 10% or more in other income, 40% had reduc-
tions in the amount of transfers they received. There are important exceptions
to this compensating pattern., Eighteen percent of the families with decreases in
other income also experienced decreases in transfers, Over half of the families
who had increases in non-transfer income less than the rate of inflation were

lFor details on the composition of income at different levels of well-Leing,

see Appendix G.

2For a more detailed description of which families benefit most from transfers,

see Okner (1973).



TABLE 5.1

Distribution of Total Income/Needs for Families
with Non-Transfer Income/Needs Less than 1.50 in 1971

Non~transfer Income/Need Percent
Total 1.00- of"Pop-
Income Needs 0 .01-,29 ,30-.59 _60-.99 1.49 ulation
0] 1.3 0 0] 0 0 0.1
.01 — .29 2.2 4.2 o 4] 0] 0.4
.30 - .59 15.9 12.9 18.3 0 4] 2.6
.60 - ,99 31.6 28.4 23.4 34.8 0 6.8
1.00 - 1.49 32.4 24.9 28.3 30.5 51.0 10.8
1.50 or more 16.5 29.5 30.1 34.8 49.0 79.8
TQTAL 100% 100% 100% 100%  100% 100%
Percent of
Population 6.3 5.9 4.6 6.0 8.2

% of population with total income/needs <1.30 = 20.7%

% of population with non-trangfer income/needs <1,50 = 31,0%
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TABLE 5.2a

Fercent Change in Non-Transfer Income by Percent Change
in Transfere for Families Receiving Transfers in 1967 and 1971

Annual % Change in Non-Transfer Income

Annual Percent Increases

Change in Transfer less than Small Substantial Percent
Income Decreases Inflation Increases Increases Population
Decreases 17.8 31.5 30.9 40.7 32.3

Increases less
than inflation

(1-4%) 15.8 21.3 29.0 19.6 21.0
Small increase

(5-9%) 6.9 5.8 6.7 9.2 7.6
Substantial

Increase {(>10%) 59.4 41..6 34.4 30.4 39.1
TOTAL 100% 100% 100% 100% 100%
Percent Population 20.6 18.7 19.7 41.0

TABLE 5.2b

Percent Change in Non-Transfer Income/Needs by l'ercent Change
in Transfer Income/Needs for Families Receiving Transfers in 1967 and 1971

Annual ¥ Change in Non-transfer Income/Needs

Annual Percent Increases

Change in Transfer less than Small Substantial Percent
Income/Needs Decreases Inflation Increases Increagses Population

Decreases 50.6 21.7 7.1 5.3 19.6

Increasess less
than inflation

(1-4%) 9,3 7.6 4.0 7.8 7.4
Small increases

(5-9%) 4.0 6.6 7.7 8.9 7.2
Subsgtantial

Increase (>10%) 36.2 64,1 81.2 74.0 65.8
TOTAL 100% 100% 100% 100% 100%

Percent Population 21,1 1l6.3 18.9 43.6
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worse off: thirty percent had declines in transfers and another 20% had in=

creases in transfers which were also less than the rate of inflation.

We found in Chapter 2 that changes in the composition of the family had a
very important impact on the changes in well-being of its members, so we have
also congidered the changes in transfer and other income relative to the family's
needs standard {(see Table 5.2b)}. There is very little evidence that transfer in-
come mechanisms, as a whole, make allowances for these important family changes.
Of those with decreases in other income relative to their needs, 50% also had
declines in transfer income relative to their needs; 74%¥ of those with substan-
tial increases also had substantial increases in transfers relative to their
needs.

Transfers reduce the inequality among families by redistributing dincome
more equitably. An additional 10% of the population would be in poverty if there
were no transfers. However, the compensatory nature of transfers is lessg evident
when we look at the relationship between changes in transfer income and changes
in income from other sources. This is especilally true when we also consider the

changes in the composition of families.

I1. Adequacy and Equity of the Non-Contributory Transfer System

The purpose of non-contributory transfers, or welfare, is to help make up
the difference between the income a family has and the amount it needs to main-
tain some minimum standard of living. Welfare may not make up this entire differ-
ence, In fact, many states' payments are set by law at some specified fraction
of the family's needs. Further, the amount of the benefits may not decrease,
dollar for dollar, with the amount of income: the federal government requires,
for example, that payments should decrease by $.67 for each dollar the family
earns above $30. The amount of welfare a family receives can be represented,
generally, by the following equation:

Welfare payments = a(Needs) - b(Other Income) or, equivalently,

Welfare = a = b Other Income
Needs Needs

That is, the percentage of the family's need standard that welfare pays is equal
to a constant amount minus some fraction of the percentage of needs that the
family has from other sources of income.

This single equation does not describe the transfer system that every
household in the United States faces, There are large differences in state AFDC

laws both in the definition of a family's needs and in the amount of income a
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family can earm before all benefits are cut off.l There are also differences in
the adequacy of benefits depending on which welfare program a family can qualify
for, and this depends on the age of the head and on the presence of children in
the family.

In order to describe the variations in the adequacy of benefits in the wel-
fare system as a whole, we have regressed the ratio of welfare to needs on the
ratio of other-income to needs and on characteristics of the place where the fam-
ily lives and of the Family itself. This shows the average relationship between
income and the amount of welfare received and how the benefits differ for various
groups in our society, controlling on any differences in income. We consider
only families whose income from sources other than welfare is less than or equal
to one and one-half times their need standard, since almost no one with income
greater than that receives any welfare. We consider the 1971 income year, and
both income and the welfare payments have been adjusted for geographical differ-
ences in the cost of living.

Table 5.3 shows the estimated transfer/needs ratios for various levels of
other-income/needs ratios controlling for locational and family characteristics.
(That is, the average transfers/needs we estimated that these families would

receive if they were alike on all other characteristics except other income.)

TABLE 5.3
Relationship between Welfare Payments
and Income from Other Sources

Income Other than Estimated Wel- Estimated Total
Welfare/Needs fare/Needs Income/Needs
b} .74 .74

.10 45 .55

.30 .27 .57

.58 .18 .76

.87 07 .94

L12 .06 1.18

L37 .03 1.40

Families with no other income have an estimated welfare/needs ratio of .74,
indicating that the govermment will give families, on the average, about three-
quarters of their need standard if they have no other income. A very large in-
equity exists for those families who have very low but positive income. The
welfare system leaves them less well off than those with no other income at all,
Table 5.4 shows how this operates.

A family on welfare with an other-income/needs ratie of .30 will receive an

lSee Hef Fernan (1973).
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TABLE 5.4

Relation between Welfare Payments and
Other Income for Those Receiving Welfare

Estimated Wel- Estimated Total Percent Re-
Other Income/Needs fare/Needs?l Income/Needs ceiving Welfare
0 .74 T4 100%
.10 .62 .72 81
.30 .58 ’ .38 55
.58 .58 1.06 33
.87 .36 1.23 19
1.12 .34 1.46 10
1.37 .38 1.75 6

LThe standard deviation of the estimated means for all income groups

is about .30.

additional 58% of its needs from the government so its total income will be 88X
of its needs. But even at this low income only 55% of the families receive any
welfare at all. The rest are left with very inadequate income/needs ratios of
,30. Thus, there is an enormous disincentive for families with no other income
to seek additional sources of income. Since there is only a 55% chance that a
family with a small amount of other income will stay on welfare, these families
can expect, on the average, to be much worse off., Put another way, there is a
marginal tax rate of over 150% in the lowest income/needs group.

There is some evidence that welfare recipients perceive this large marginal
tax rate, In 1972 we asked those who were receiving welfare the following two
questions:

"How much money can a person earn before they start to cut his welfare?"
"If a person earns $10 more than that amount, how much is his welfare cut?'

Not one person responded to the second question with an amount less than $10,
even though many were on AFDC where, by law, the marginal rate is 67%. Of those
giving an answer, 70% said that welfare would be cut by the Full $10 and the rest
said that all the welfare would be cut off. It is alsa revealing that half of
the respondents answered that they didn't know how much welfare would be cut,
indicating that there is a great deal of ignorance and uncertainty as to exactly
what the rules are.

The other characteristics included in the regression are listed in Table
5.5 in order of their relative impertance in explaining the variation in the re-
lationship of welfare to a family's needs. By including these characteristics
additively, they can explain how the average payments for all income levels vary

according to these characteristics, but do not imply any variatioen in the basic
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TABLE 5.5
Relative Importance of Predictors in Explaining Welfare/Needs
8
Income other than welfare/needs .283
Age of youngest child .054
Age of head .020
Region 014
Number of children .012
City size . 009
Race .005
Mobility .005
Sex-Marital status .005
Imputed rent from owning own home .D05
RZ = .43

relationship between income and welfare payments. We have searched for charac-
teristics which do effect this relationship and found only two of importance:
region and city size, These will be discussed later.

By looking at the effects of the two variables representing the presence of
children in the family, we estimate that, on the average, families without chil-
dren receive 9% less from welfare in relation to their needs than similar families
with children. This results primarily from the fact that famiiies with no chil-
Jren are 21% more likely to receive no welfare. For those who do recelve payments
the families without children fare about the same as those with children.

The adequacy of welfare ig not affected by the age of the youngest child in
the family, but it does have an interesting relationship to the number of chil-
dren. Figure 5.1 shows how for those families receiving welfare the amount of wel-
fare in relation to the need standard varies according to the number of children
in the family, other things (including income) being equal. The average family
with two children receives welfare equal to 58% of its needs while a family with
five children receives welfare equaling only 37% of its needs. While the need
standard used here closely approximates the one developed by the Social Security
Adminigtration which is used widely by other govermment agencies, these data
indicate that this need standard bears little relationship to the realities of
the welfare system, By law, each state defines the needs standard to be used in
administering AFDC. These data show that the level of support that such laws
imply is not only lower than the federal guidelines, but also does not have the
game relationship to family size. Large families receive much less per child
than small families, even taking into account "economies of scale" in feeding,
clothing, and housing a larger number of children. The stereotype of welfare
mothers deliberately having more children in order to increase their welfare pay-

ments 1s difficult to maintain considering that having more children means the
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entire family will be living in greater poverty.

The age of the head is another very important predictor of the amount of
welfare a family receives. This is a result of both families with older heads
having a greater probability of being on welfare and, if they are, of receiving
more in relation to needs than other families., This relationship exists across
the entire age spectrum and is not just a function of the very old being eligible
for 0ld Age Assistance and others not. For example, families with heads 45 years
old have, on the average, au 85 greater probability of receiving some welfare
than families with heads 25 years old, controlling for income and for the prea-
ence of children.

The race of the family also makes a difference in the adequacy of the wel-
fare they receive. Black families have an estimated 28% probability of beilng on
welfave compared to 24% for white families in the same situatiom. TFurther,
for those families on welfare, blacks receive 20% more than whites. Spanish
Americans have a different pattern: while they are the least likely of all the
races to receive welfare, those who do receive benefits average more than either
black or white families. Even if we estimate the basic relationship between in-
come and welfare payments differently for the South and for large cities, these
race effects still persist.

The geographic mobility of the family was originally included to control
for any residency requirements that still might remain. We find, however, that
movers receive more welfare than non-movers. This is probably a result of the
fact that welfare recipients move relatively often. When they do move, the wel-
fare agency often pays the expenses so the amount they receive would indeed be
higher. For a discussion of the causes of moving, see Chapter 2, Volume II.

The sex and marital status of the head alsec affect the adequacy of welfare
payments. Single men and married men receive about the same average benefits.
However, single men have a higher probability of receiving welfare but lower pay-
ments if they are on welfare. Single women on welfare receive only slightly
higher payments relative to their needs than do married men but have a 33%
higher chance of receiving benefits, even controlliing for income adequacy and the
number of children in the family.

The last family characteristic included in the analysis is the amount of
imputed rent a family earns by owning its own home. It was hypothesized that if
a family owns a home, they would have decreased housing costs and the welfare
agency would take this into account in determining the level of benefits. The
cost savings would directly relate to the amount of equity the family has and the

imputed rent is assumed to be 6% of this equity. Contrary to our expectations,
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there does not appear to be any relationship between this imputed rent and wel-

fare adequacy. This is a result of two offsetting factors. The estimated per-
cent of families receiving welfare declines sharply with the amount of imputed
rent, but the benefits increase just as sharply. Larger equity probably means
the family owns a larger house with correspondingly higher utility bills and
maintenance costs, Welfare agencies cften pay these costs so the total benefits
would indeed increase with imputed rent, Owning a large home, on the other hand,
might also be a proxy for having other assets and welfare agencies might well
take these into account in determining eligibility. They also might be more
reticent to accept owners of large homes on wélfare since the agency is indeed
incurring a greater responsibility in terms of paying out larger benefits.

Since welfare is administered by the states and since state laws differ, we
would expect that characteristics of different locations would have an effect on
the percent of its needs a family can receive from welfare. Region and the size
of the largest city were included in this analysis in an additive fashion (as
were the family characteristics). We also estimated the basic relationship
between income adequacy and welfare adequacy separately for large cities and for
the southern states since a search procedure indicated that these might be impor-
tant interactions. We find that city size does not usually affect the size of
benefits, except that in cities grearer than 100,000 the very poor do better than
elsevhere. The eligibility rules appear to be easier since a larger portion of
very poor pecple are on welfare in the big cities, and the bhenefits are larger
relative to the families' needs. However, these benefits and the percent of
families eligible to receive them decrease sharply with income. Those whose in-—
comes equal their need standards are worse off in the large cities than elsewhere
in terms of aid from welfare.

There are also large regional differences in the adequacy of welfare as

shown in Table 5.6. On the average, a larger fraction of the families in the

TABLE 5.6
Regional Differences in Welfare Received

Estimated percent of Families Estimated Average Wel-
Receiving Welfare with other {are/Needs for Families

Region Income/Needs less than 1.5 Receiving Welfare
Northeast .28 .67
North Central .24 .64
South .23 .39
West . .27 .54

Northeast and West are on welfare than in the North Central and South, other

things being equal. If we estimate the relationship between eligibility and
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income separately for the scuthein states, we find that for the very lowest in-
come group the probability of receiving welfare is greater in the South than
elsewhere, but that eligibility declines very sharply with income. Families with
incomes greater than 80% of their needs have a much lower chance of receiving aid
in the South than in other regioms.

More important regional differences occur in the average payments to those
on welfare. If we compare families on welfare who are alike in all characteris-
tics except the region in which they live, those living in the Scuth receive on
the average 40% less than do families living in the Northeast. The data have
been adjusted for differences in the cost of living, so these families experience
real differences in their total resources. This regional difference in the aver-
age benefits is fairly consistent across all income groups.

What, then, can we say about the adequacy and equity of the non-contribu-
tory transfer system? 1In general, for those with no other income, welfare makes
up only three-quarters of the money the family needs to feed, house, and clothe
itself, Not even this inadequate level of support is afforded to those who have
some small amount of income. Thelr total income, including any welfare received,
averages to just over one-half of their need standard. A large fraction of these
families receive no welfare at all,

Given the basic relationship between income adequacy and welfare adequacy,
other characteristics of the family imply differences in the average amount of
welfare it receives relative to 1ts needs. Some of these differences reflect
deliberate policy decisions, others do not, Specific welfare programs have been
set up for families with childrem and for the very old, so it is not surprising
that families with children receive about 10 more than other families, or that
the elderly fare better than younger people., However, the adequacy of welfare
increases directly with age, even for those under 65,

In an effort to provide incentives for birth control, some states will in-
crease welfare payments for each additional child only up to a specified number
of children. Our data show tnat the adequacy of welfare payments declines sig-
nificiantly with each additional child, not just for very large numbers of chil-~
dren, We also find that on the average white familles receive less in relation to
their needs than families of other races. Households with women as heads are
likely to receive more adequate benefits than families with similar incomes where
the head is male,

The geographic location of the family also detefmines the level of welfare
it receives. Regional differences reflect variations in state laws, but differ-

ences due to city size probably reflect variatrions in the local administration of
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these laws. We find that families in the Scuth, on the average, receive far less

than those elsewhere but that the very poor in the South are more likely to re-
ceive some benefits than they are in other regions. Large cities are also more
likely to give welfare to the poorest families and less likely to do so for fami~

lies that are somewhat better off.

111, Changes in Welfare Status

The number of families receiving welfare rose dramatically between 1967 and
1971 and the data from the study reflect this trend. IE we consider the famililes
in the target population where either the head or wife was in the sample for all
five years, about 40% had some welfare experience. Of these, nearly twice as
many went on welfare as got off (27% compared to 15%), 46% of the families wzre
on welfare in both 1967 and 1971, and the remainder received benefits at some
point but not at the beginning or end of the study.1

The question we now turn to is what types of families went on welfare and
what types were able to get off welfare during this period? We look at the rela-~
tive importance of several characteristies: local conditions, background of the
family, the family composition, employability of the head, and the attitudes the

head expressed in the firat year.
WHO GOES ON WELFARE?

When we compare families in the target population who went on welfare to
those who did not, we find that the most important characteristic that distin-
guishes these two groups is the composition of the family (see Table 5.7). The
sex of the head is particularly important. Among families with the same head for
all five years, women are only an additional 2% more likely to go on welfare than
men.2 However, women whose hushands left during this period and who had three or
more children are much more likely to turn te welfare for assistance than fami-
lies with a male head for all five years. Women who become divorced or separated
but have small families are only somewhat more likely to go on welfare than
women who remain unmarried. Families where a female head gets married are the
leagt likely to go on welfare.

The characteristics of the children are also important. Families with

children are more likely to go on welfare, reflecting the existence of gpecific

lWe have excluded those over 65 from this analysis since they have little change
in welfare status.

2Barbara Boland (1973) also finds that the participation rates for women did not
change during this period.
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TABLE 5.7

Probability of Getting on Welfare between 1967 and 1971
for Familiea in the Target Population

Getting on Welfare Adjuated
Coefficient t-ratio Partial st

Local Conditions .01
Unemployment rate .007 (0.8)
Large city .007 (0.3)
Small towm -.005 (0.2)
Northeast .11 -a
North Central 0 ({8))]
South -.06 (1.5)
West .04 (1.3}
Average Welfare per

Recipient in County -.02 (2.4)
Background .02
Grew uyp on farm .03 (1.3
Grew up in city .03 (r1.4)
Race .12 (4.9)
Family Composition .07
Male head all 5 years 0 -a
Female head gets married -.09 (1.6)
Female head all 5 years .02 (0.3)
Wife becomes head:

3> children .26 (6.5)

<3 children .08 (2.4)
Age of head, female -.003 (1.9
Age of head, male -.00L {1.2)
Whether children, 1968 .14 (3.8)
Number of children, 1968 .004 (0.6)
Age youngest child, 1968 -.02 (3.5)
Child born between 1968 and 1972 .02 (1.1)
Employability .01
Disability, 1968 .08 (3.8
Education -.01 (1.7}
Test score -, 004 (1.1)
Attitudes .02
Efficacy -, 004 (0.6)
Planning -.002 (0.3)
Trust .01 (1.4)

2

Fraction of variance explained Ro=.14 _
Adjusted for degrees of freedom adjusted R2=.12 Nunber of cases n=1288

a . R s
The coefficients for related categories were obtained as deviations from this
category 8o no standard deviation is available.
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programs to aid these families, but the total number of children in the Family

does not have any effect. What does increase the chances of a family going on
welfare is the presence of young children and, to a lesser extent, the birth of
a child during this period. Families with older children may have more options
for work since the need for child care is less of a constraint, and older chil-
dren may be able to contribute financially. The age of the head makes some dif-
ference: the probability of getting on welfare declines slightly with age for
both men and women.

Background is the next most important set of characteriscics in explaining
who goes on welfare. Race is particularly significant, Blacks are twelve per-
centage points more likely than whites to go on welfare. This is partially due
to the fact that even within the target population black families have lower
average incomes than whites and, as we said earlier, to the greater percentage of
black families receiving welfare even controlling for income. TFamilies where the
head grew up on a farm or in a large city seem to have a slightly greater chance
of going on welfare than those where the head grew up in a small town. We do not
have available all the relevant background variables for these families, but we
will investigate the effects of other background characteristics in analyzing the
welfare status of splitoffs.

It was expected that counties with high unemployment ractes would have more
families turning to welfare for support, but this does not seem to be the case.
Nor deces it make any difference whether the family is living in a large city or
in a rural area. There are, however, large differences in the probability of
receiving welfare depending on the region in which the family lives. Those
living in the Northeast are an additional 11% more likely than the average to go
on welfare while those living in the South are six percentage points less likely.
These differences probably reflect the regional variations in eligibility for
welfare that we discussed earlier. The average welfare payment per recipient in
the county was included in this analysis because it was expected that families
living in areas where the average level of support is highest would have a great-
er incentive to go on welfare. The opposite seems to be true: the probability
of going on welfare declines as the size of the average benefit increases. This
variable may be serving as a better proxy than the unemployment rate for the
aconomic conditions of the county,

The employability of the head is measured by three variables: whether she
or he is disabled, the education of the head, and the score on the ability test
administered to the head in the 1972 interview, Of the three, only disability

shows any significant relationship. Those families who were not on welfare in
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1967 and whose head reported a disability severe enough to limit work were more

likely to be on welfare in 1971. The education of the head may have some small
effect: our best estimate is that the probability of going on welfare declines
by one percentage point for each category of education, but this relationship is
not very certain., The test score, which does affect other elements of economic
well-being, has no effect on whether the family goes on welfare. The attitudes
expressed by the head are the least important set of characteristiecs in explain-
ing who does and who does not go on welfare in the target population. Neither

efficacy nor planning nor trust show any significant effect.
WHO GOES OFF WELFARE?

When we look at the non-aged population on welfare in 1967, we find that
38% were no longer receiving it by 1971. The factors determining which families
get off welfare operate in a more systematic fashion than those determining which
get on: we are able to explain almost half of the variation among families by
the characteristics of local conditions, background, family composition, employa-
bility, and attitudes.

Family composition is again the most important characteristiec in explaining
changes in welfare status. Families who were on welfare in 1967 and have a fe-
male head by 1972 are an additional 95% less likely to get off welfare than fami=
lies with a male head for all five years. This group includes both families with
the same female head during the period and families where the husband left. They
both have the same high probability of remaining on welfare. Women who marry are
still an additional 50% less likely than male heads to be off welfare by 1971,

When we look at the effects that the sex of the head have on both types of
changes in welfare status, an interesting pattern emerges. We found earlier that
women are about 20% more likely to be on welfare than men. However, women who
are off welfare ave not more likely to get on, The difference lies in the fact
that women who are on welfare are much more likely to stay on. The principle
paths of change between these two groups inveolve change in marital status, It is
the women whose husbands leave them with large numbers of children who are more
likely to go on welfare, and it is the women who marry who are more likely to get
off,

In considering who gets off welfare, we find that the effects of age are
different depending on the sex of the head. 0Older men on welfare are mores likely
te remain there than younger men while the reverse is true for women, Evidently,
if a man is unable to find an adequate job when he is young, it is even less

likely that he will find one as he grows older. Women, on the other hand, are
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Probability of Getting off Welfare between 1967 and 1971
for Families Receiving Welfare in 1967

Local Conditions

Unemployment rate

Large city

Small town

Northeast

North Central

South

West

Average Welfare per
Recipient in County

Background

Grew up on farm
Grew up in city
Race

Family Composition

Male head all 5 years

Female head gets married

Female head all 5 years

Wife becomes head

Age of head, female

Age of head, male

Whether children, 1968

Number of children, 1968

Age youngest child, 1968

Child born between 1968 and 1972

Employability

Disability, 1968
Education
Test score

Attitudes

Efficacy
Planning
Trust

Fraction of variance explained
Adjusted for degrees of freedon

Getting off Welfare Adjusted
Coefficient t-ratio Partial st
.09
-.07 (2.9)
-.11 (1.8)
-.07 (1.0)
.02 -a
.05 (0.7)
-.06 (0.6)
-.01 (0.2)
-.07 (3.1)
004
.04 (0.8)
.01 (0.2)
-.07 (1.7)
.24
0 _a
-.50 (3.4)
-.95 (6.4)
-.95 (9.7)
.006 (2.3)
~.01 (6.4)
-.04 (0.4)
-.03 (3.1)
-.008 (0.7
-.05 (1.2)
.02
-.08 (1.7)
.02 (1.4)
.007 (0.8)
.02
.008 (0.5)
.05 (2.4)
.05 (2.2

2

Ry
adjusted R

.46
.42

Number of cases n=404

aThe coefficients for related categories were obtained as deviations from this
category so no standard deviation is available.
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for the most part unable to work because they have children and the effect of
this "handicap" decreases with time.

The variables representing the characteristics of the children in the fam-
ily have different relationships to getting off welfare than to going on. It
appears that only the absolute number of children is what matters and not the age
composition. The age of the youngest child has no effect on the family's proba-
bility of getting off welfare, and whether a child is born during this period may
have only a slight influence. However, the probability of a family getting off
welfare declines by 3% for each child.

Local area conditions are relatively more important in explaining who gets
off welfare than who goes on. Families living in counties where there are wmany
more applicants than jobs among unskilled laborers are 14% less likely Lo get
off welfare than those who live in areas where the number of jobs about equals
the number of applicants. There i1s some evidence that those living either in
large cities or in small towns are less likely to get off welfare than those in
medium sized cities, but the variations from this pattern are too large to say
this with much certainty, Welfare payments average higher in the Northeast than
elsewhere, so it is not surprising that families in the Northeast have less in-
centive to get off welfare and are much less likely to do so. However, if we
control for the higher payments, the regional pattern changes: famllies -in the
Northeast and North Central states are more likely to get off welfare than those
in the South and West. These differences most likely reflect regional variations
in employment conditions.

Although attitudes expressed by the head have no effect on who goes on wel-
fare, they do show an important relationship to which families get off welFare.
People who express future orientation by saying that they plan ahead, would
rather save for the future, and think a lot about the future are more likely
than others to get off welfare, as are those who trust most pedple, care about
other people's opinions, think the life of the average person is getting better,
and do not believe thar there are a lot of people with good things they don't
deserve. High scores in personal efficacy, however, do not help in getting off
welfarae.

Over 40% of the heads of welfare families report that they have a disabil-
ith sever enough to limit work, but there is only a suggestion that the disabled
are less likely to get off welfare, Our best estimate is that they are about
eight percentage points less likely, but this 1s not statistically significant.
Of the other employability characteristics, neither the education of the head nor

the test score makes any difference in who gets off welfare.
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The background variables are the least important set of characteristics,

The size of the place where the head grew up makes no difference whatever. We
discovered a very definite race effect for getting on welfare, but the pattern
for getting off is inconclusive. We cannot say with any certainty that black

families are more likely to stay on welfare than white families.
SPLITOFFS

In investigating changes in welfare status, we have so far looked only at
the behavior of the same family over five years. Another aspect of the dynamics
of welfare is the extent to which the parental family's being on welfare has an
effect on the next generation. About 10X of the splitoffs in the target popula-
tion were on welfare in 1971. We can compare these families to newly formed
families that were not on welfare to determine whether several characteristics of
the original family make any difference in the splitoff's welfare status.

Table 5.9 shows the results of a regression on whether the family was on
welfare in 1971 using the variables représenting family composition, local condi-
tions, and employability of the head thar we used earlier, plus an expanded set
of background characteristics (attitudes were not included in this analysis since
we only have concurrent measures and including them as predictors of current
gtatus would be circular), Whether or not the main family was on welfdre in 1967
has only a slight effect on the splitoff's probability of being on welfare in
1971, and the variation in this pattern is so great that we cannot say with cer-
tainty that there is any effect at all, Controlling for the other characteris-
tics, including parental income, our best estimate is that while only 10% of all
the splitoffs in the target population are on welfare, about 15% of splitoffs
from welfare families are receiving benefits. We are quite certain this esti-
mated probability is not as high as 25% and it may not differ from the average,
Thus, the stereatype of large numbers of families living from generarion to gen-—
eration on welfare is not borme out by these data, but there is some evidence
that if one's family was receiving welfare, then the individual's chances of
being on welfare are increased by 5%.

Interestingly, for the target population, variations in the parental income
do not have any effect on the splitoffs chances of being on welfare, and neither
does the education of the head of the original family. There is, again, only a
suggestion that the probability of the splitoff family receiving welfare in-
creases if the head of the original family was a woman or if there were large
numbers of siblings.

The other variables have much the same effects on splitoffs as they do on
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TABLE 5.9
Probability of a Splitoff Being on Welfare in 1971

Coefficient t-ratio

Local Conditions
Unemployment rate .02 (1.3
Large city .04 (1.3)
Small towm -.02 (0.5)
Northeast .06 ~a
North Central 0 (0)
South -.07 (1.8}
West .05 (1.2)
Average welfare per

recipient in county -.02 (2.2)
Background
Grew up farm .04 (1.4)
Grew up city .01 (0.4)
Race .05 (1.5)
Family on welfare in 1967 .05 (1.4)
Family income in 1967 .00 {02
Family head female .04 (1.5)
Number of siblings Nk (1.5)
Parents’ education .00 (0.1
Family Composition
Male head: a

Son -.03 -

Daughter married -,03 (1.0)
Female head .06 (2.4)
Age of head 002 1.2
Number of children .04 (3.0)
Age youngest child -.004 (0.6)
Employability
Disability .08 (2.2)
Education -.04 (4.7)
Test score .00 (0.7)

2

R2=.18
adjusted R"=.15

Number of cases n=704

aThe coefficients for related categories were obtained as deviations from
this cateogry so no standard deviation 1s available.
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the main families, although local conditions have a little more influence on
splitoffs, especially the unemployment rate. Family composition is somewhat less
important, but we still find women much more likely to be on welfare. The number
of children, rather than their age composition, has the greatest effect for
splitoffs, probably because there is much less variation in the age of the chil-
dren in these young families,

The most important difference hetween splitoffs and main families lies in
the effect education has on the probability of getting on welfare. For splitoffs
this probability declines by four percentage points for each category of educa-
tion attained, and this estimate is very statistically significant. For main
families the estimate is much lower and the variation around that pattern is much
greater, For newly formed families, the most important characteristic that dis-
tinguishes those who are on welfare and those who are not is the education of the
head, This is further evidence that the emphasis in the sixties on education for
the children of the poor as a means of breaking the "cycle of poverty" was not
misplaced.

In conclusion, we find that the factors that are most important in deter-
mining who goes on and who gets off welfare are characteristics of the family
itself. A pattern seems to exist where there are some family structures that
imply a much greater chance of being on welfare. As families move into these
critical structures they are more likely to change status by going on welfare.
Families which had already attained these "high-risk" compositions by 1967 and
ware not then on welfare did not have a greater chance of getting on welfare by
1971, For example, we found earlier that families with female heads are more
likely to be on welfare. Families which change from a male head to a female head
during this period indeed had a higher chance of going onto welfare, but
families which already had a female head and were not on welfare did not have a
greater chance of changing their status. Similarly, families with children are
more likely to receive aid, but families that had a large number of children,
but who were not on welfare in 1967, were not the anes most likely to need help.
Whether they had a young child is what made the difference. Those families just
moving into this '"high-risk" family structure in 1967 and having young children
were the most likely to go on welfare during the next five years.

Once families with children or with female heads are on welfare, however,
there is a much greater chance that they will stay on. Women are less likely to
get off welfare than men by 95 percentage points, and the chance of getting off
welfare dees neot change as the children grow older., The only characteristic of

the children that matters here is the number of children in the family.
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What then are the characteristics other than family compositionm that deter-
mine whether a family changes its welfare status? Local conditiens, which are
most easily changed by public policy, do not make much difference in who goes on
welfare, except for a regional difference probably reflecting variations in eli-
gibility rules. Living in a county with low unemployment, however, affects
a family's chances of getting off welfare, Background, particularly race, also
is an important predictor. B8lacks are more likely to go on welfare by 12 percen-
tage points, but are only slightly more likely to stay there than similar white
families. No statistically significant reason for splitecffs being on welfare can
be traced to characteristics of the parental family. Those families whose par-
ents were on welfare may be an additional 5% more likely to receive welfare, but
this relationship is quite uncertain.

Employability exerts an influence on changes in welfare status mainly be-
cause the disabled are more apt to go on welfare and are slightly more likely to
stay there. Only for splitoff families does the education of the head make any
difference, but the young are the only group whose amount of education is at all
subject to current public policy.

No attitudes expressed by the head in 1968 have anything to deo with the
family going on welfare, but families already on welfare are more likely to get
off it 1if the head of the family trusts others and looks toward the future.

These attitudes are a more important influence than objective variables such as

disability and education,

SUMMARY

We have investigated three aspects of the welfare system: the relationship
between transfer income and income from other sources, the adequacy and equity of
the non-contributory transfers, and the determinants of getting on and off wel-

fare. The following are major conclusions from this study.

1. Transfer income does serve to redistribute income more equitably. An
additional 10Z of the population would be poor without the transfer mechanisms.
Changes in the amount of other income a family has, however, are often not accom-
plished by opposite changes in the amount of transfers they receive. HNearly 20%
of those with decreases in other income also had decreases in transfer income.
When we consider changes in the family's need standard as well, there is even

less evidence of a compensating pattern.
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2, When we consider non-contributory transfers, or welfare, we find that

virtually all families with no other income receive welfare, and their benefits
average to about 75% of what the family needs to feed, house, and clothe itself.
There is, however, a large inequity for families with some very low income from
other sources: a large fraction of these families receive no welfare at all, and
on the average, they have a total income equal to just half of their need stand-

ard,

3. Aside from the amount of money the family has, other characteristics
determine the adequacy of welfare payments. Specific programs exist to aid the
very old, but we find the adequacy of welfare increases with age for all age
groups, not just for those over 65. Families with children also benefit from
specific programs, but the level of support for the whole family declines con-

sistently with each additional child.

4, There are important regional variations in the welfare system, with
families on welfare in the South receiving about 40% less than those in the
Northeast. The very poor are more likely to receive support in the South than

elsewhere.,

5. In studying which families change welfare status, we find evidence of a
transition crisis. Families where a woman becomes head of the family or where
there are young children are the most likely to go on welfare. Families that
were already headed by & woman or had older children and had managed to stay off
welfare are no more likely than other families to turn to welfare for assistance.
Once women with children are on welfare, though, they have a high probability of

staying there until the children grow up or until the woman gets married.

6. A higher proportion of black families are on welfare than are white
families but the dynamic pattern is important. Blacks are more likely than

whites to go on welfare but no more likely to stay there.

7. When we consider which of the newly formed families are on welfare,
there is no gignificant evidence that children from welfare families are them-

selves more likely to go on welfare.

8., The employability of the head has surprisingly little to do with which
families changed welfare status. Only disability makes much difference, Neither
education ner our measure of cognitive ability has any effeect for the main fami-

lies, but for splitoffs education is very important.

9. The attitudes the head expressed have no effect on which families go on
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welfare, but of those who are receiving benefits, the more trusting and those who

plan ahead are more likely to get off.
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APPENDIX 5.1
MCA on Welfare/Needs and Whether on Welfare in 1971 (continued)

Welfare/Needs for all Families

with Other Income/Needs less Welfare/Needs For Famllies
than 1.5 Whether Received Welfare Receiving Welfare
Adjusted Adjusced Adjusted

N Percent  Hean Mean Mean Mean N Percent Mean  Mean
5 YEAR CHANGE IN RESIDENCE
Lived in same place 10+ years 439 34.4 .10 .13 21.4 25.4 117 29.5 .45 .50
Same place 5 years 246 13.5 .12 .11 27.5 24.1 94  14.9 .45 49
Moved once since 1968 459 23.9 .16 .13 25.86 21.3 172 24.7 .63 .57
Moved 2+ since 1968 499 28.0 .17 .17 27.5 27.8 193 30.9 .62 .60
N. A. 3 0.3 .00 .08 0.0 11.4 - - - -
RACE
White 504 10.8 .09 .12 18.6 23.8 120 353.0¢ .49 L49
Black 973 24.6 .25 .17 42.0 28.3 427 AL.5 .59 .61
Spanish American 56 4.0 V24 .16 1.2 22,4 24 5.1 .75 .6S
Other 13 0.5 .10 .13 20.9 23,6 5 0.4 .47 .64
CURRENT REGION
Northeast 187 17.1 .22 .17 5.4 28.4 94  24.3 .63 .67
Horth Central 360 28.2 .14 16 20,5 23.8 136 23.3 .68 .64
South B&2 6.8 .08 .10 22.4 23,90 235 33.1 .37 L35
West 254 11.7 .15 .15 26.7 7.1 110 19.0 .57 .54
Forelign 3 0.2 .51 .52 .6 39.7 1 2.3 1.29 1.4
IMPUTED RENT
$ o 113¢% 58.5 .18 .15 30.8 28.6 &2 713 B0 .56
§ 1= 9% 79 4.7 .12 .12 30.8 27.7 27 5.9 L4045
$ 100- 2%9 120 7.9 .08 .11 25.0 25.4 29 7.9 37 .8
§ 300- 599 149 11.3 .07 .12 17.7 21.0 25 8.0 .39 .51
§ 600- 899 50 9.5 .06 .12 16.7 16.2 10 4.1 .56 .69
$ 900-1199 35 3.7 .02 .08 4.1 11.8 [ 0.6 .53 .17
$1200 or more 34 4.4 .05 .09 6.6 10.7 2 1.2 B S ]

9z
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Chapter 6

INCOME INSTABILITY

INTRODUCTION

Annual money income is, by far, the mosat commonly used weasure of economic
well-being. Some economists, however, have argued that annual incomes may yield
erronecus representations of well-being and have, therefore, advocated the use of
a longer run income concept such as "permanent” income. The use of longer run
income concepts reduces the likelihood of classifying individuals on the basis of
an unusual income year. Even permanent income, however, does not provide a com-
plete picture of economic well-being. Individuals with the same permanent income
levels may be at different levels of well-being depending on their temporal in-
come uncertainty. That is, unless individuals can readily borrow and lend in
responge to unexpected income fluctuvations, those individuals with high uncer-
tainty about their future incomes will be at a lower utility level than other
individuals with the same permanent incomes but no uncertainty.l Thus, in order
to describe an individual's welfare position more completely, we must consider
not only the level of his income but also the uncertainty associated with that
level.

The implications of income uncertainty on individual behavior have, in
recent years, received increased attention in economic literature.2 Empirical
investigation of the impact of uncertainty, however, has lagged far behind the
theoretical development., This lag is in large part due to the absence of ade-

quate longitudinal data. The lag may also be due in part to the difficulty in
developing an empirically useful measure of income uncertainty,

Ipreze and Modigliani (1972).

Z3andmo (1969) and (1970), Leland (1968), Block and Heineke (1973).
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In this chapter we develop a meagure of temporal income uncertainty. We
assume that each individual has an expected income level as well as an expected
trend, Deviations from these individual expectations are then employed to esti-
mate an individual's income uncertainty. In our discussion we often refer to
this estimate of income uncertainty as income instability.

In Section I we present & brief discussion of the rationale used in deriving
our measure of temporal income uncertainty. A more complete development of this
rationale and the procedure used to derive the instability measure are presented in
an appendix to this chapter.

The income instabillity measure we develop is based on head's annual labor
income. The use of annual incomes, however, may yleld misleading results 1if
individuals with relatively stable annual incomes experience substantial within-
year income instability. While the data are not available for a complete analy-
sis of the potential bias resulting from cur use of annual incomes, we are able
to examine the relatlionship between inter- and Iintra-year income instability.
Specifically, we compare our measure of annual income instability with the
responses to the question, "Does your family's income change from month to
month...?" The results of this analysis are discussed in Section II.

The major part of the empirical analysis is devoted to an investipation of
the determinants of income instability. The determinants include: family money
income, occupation, education, race, sex, and the local labor market conditions.
These results are presented in Section III.

If fluctuations in head's labor income are initiated by a family's other
income sources, then instability of head's labor income may exaggerate a family's
income uncertainty, That 1s, the tax and transfer systems are designed to reduce
a family's temporal income fluctuations. In addition, other family members may
respond to variations in head's labor income by adjusting their labor supply.

The importance of these factors in reducing a family's income fluctuations is
examined in Section IV.

Since income instability may result from voluntary changes in employment
status, which do not reflect income uncertainty, we restrict our empirical analy-
sis to those family heads who were in the labor force "full time" throughout the
analysis period. An individual is assumed to be in the labor force full time
if his hours worked plus his hours missed due to unemployment and/or illness

exceed 1500 hours each year,
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ANBALYSIS

I. A Measure of Income Instability

In order to capture an individual's unexpected income fluctuatioms, we must
first remove that portion of an individual's income variability that is antici-
pated. Since a direct measure of each individual's anticipated earnings is not
available, we assume that individuals form their earning expectations pailfy on
the basis of their cohort income movements. Cohort income movements are deter-
mined by cross-section regression of earnings on race, sex, years of schooling,
and years of work experience. Thus, wé obtain different cohort income patterns
for males and females, whites and nonwhites, and sc forth. In effect, our pro-
cedure assumes that if, for example, middle-aged white males experience a 5%
earnings growth during our analysis period, an individual with these character-
istics anticipates this pattern.

An individual's expected earnings pattern is not determined by cohort
income movement alone. Individuals with exceptional ability, for example,
are likely to expect higher earnings'growth than their cohorts. To capture this
variation across individuals we examine each individual's deviations from his
cohort's income pattern. If an individual's earnings level differs consistently
from his cohort's, these deviations are assumed to be anticipated and, therefore,
are not included in our measure of income instability.

Our instability measure, therefore, considers only that portion of an in-
dividual's income variation not explained by either his cohort income movements
or his consistent deviations from the cohort income pattern. What remains is a

measure of unanticipated income fluctuations.

II. Impact of Accounting Period

An analysils of income instability based on annual incomes may yleld erron-—
eous results 1f individuals with relatively stable annual incomes are subject to
substantial income uncertainty over shorter accounting periods (e.g., monthly).
To examine the relationship between annual income instability and monthly income
instability we present in Table 1 the distribution of the responses to the ques-
tion, "Does your family's income change from month to month...?" Overall, nearly
22% of the sample responded that their income varied from month to month. Among
those with the highest annual instability levels, more than one-third had month
to month income instability; among those with the lowest annual instability
levels, approximately 15% reported monthly income instability. The positive

relationship between annual income instability and monthly variability of income
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TABLE 6.1

Proportion of Families with Monthly Instability
by Annual Instability Levels
(same head and in the labor force at least 1500 hours zll five years)

All Same Job

(L (2) (3 (4} (5) (6)

Annual Proportion Proportion

Instability Per- with Menthly Per- with Monthly

S.E.E. N cent Instability N cent Instability
€<.02 127 7.3 .166 85 10.0 .126
.02 - .029 172 9.7 .137 122 12.8 .102
.030 - ,039 199 10.5 .148 134 13.3 .131
.040 - .049 234 11.5 .150 163 14.6 .129
.050 - ,059 230 11.0 .187 149 12.8 .148
060 - .079 364 16.2 .210 216 16.0 172
.080 -~ .109 358 13.9 .263 182 12.2 .254
110 - 149 255 8.9 .322 99 5.7 .296
150 ~ ,199 143 4.9 .393 35 1.6 275
#.200 193 6.2 .349 24 0.9 . 306

Total 2275 100.0 .219 1224 100.0 .164
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is encouraging inasmuch as it suggests that varying the accounting period is not

likely to significantly affect the results on instability. While the evidence

is not overwhelming, it does suggest that our results on annual income instability
may yield similar results to an analysis of instability over a different account-
ing period.

One difficulty with the above comparisons of monthly and annual income in-
stabilities is that the monthly instability question refers to the family's cir-
cumstances in 1968; while the annual instability refers to events cover a five-
year period. The impact of this discrepancy may be reduced by examining only
those families whose income source remained relatively comnstant throughout the
analysis period. We, therefore, present in Table 5.1 the distribution of families
where the head did not change jobs since 1968. For these families the comparison
of monthly instability with annual instability is more appropriate since the

source of the two instabilities is s:‘.milau:.:L

Among the families where the head did not change jobs since 1968, approxi-
mately 16% responded that their incomes fluctvated from month to month (as com-
pared with 22% for the entire sample). The relationship between annual and
monthly instability remains the same. Those with low annual instability levels
are least likely to have monthly fluctuations, and those with high annual in-

stability levels are most likely to have monthly fluctuatioms.

III. The Determinants of Income Instability

To describe a family's economic well-being we must consider not only its
income level but alse the uncertainty asscciated with that level. To examine the
relationship between income level and income uncertainty we present in Table 6.2
the distribution of our instability measure by five-year average income levels.
The results indicate that the poor are subject to greater relative income insta-—
bility than the middle and high income groups. In faet, relative instability
declines monotonically as average head's labor income rises to $15,000. Above
this income level, relative instability increases slightly.2 This result sug-

gests that income level alone underestimates the difficulties of the poor. Their

lHowever, the source of the two instabilities is not identical since the 1968
question refers to family money income and the annual instability measure is
based on head's labor income. Since head's labor income is the dominant com-
ponent of family money income, this discrepancy is not likely to be significant.

2Mirer found a similar pattern using a2 slightly different measure of instability.
See Thad W. Mirer, Chapter 12 in Volume IT.
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TABLE 6.2
Annual Income Instability by Five-Year Average Incowme Level

(same head and in labor force at
least 1500 hours all five years)

Average Head's Instability Level
Labor Income N Percent (S.E.E.)
Less than 52000 80 1.6 221
$ 2000 - 3999 325 7.6 .140
$ 4000 - 5999 462 15.1 .106
$ 6000 — 7999 471 19.8 .080
§ 8000 - 9999 360 19.1 .065
$10000 - 11999 235 13.9 .062
$12000 - 14999 181 11.6 .056
$15000 - 19999 94 5 .061
$20,000 or more 67 .7 .078

TOTAL 2275 100.0 .081
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difficulties arise not only from their low income levels, but also from the sub-
stantial uncertainty associated with their low incomes.

In addition to income level, personal and environmental characteristics
such as occupation, education, age, local unemployment rate, and such, may be
important determinants of income instability. The expected impact of each of
these variables is examined below. Following this discussion we examine their
impact in a multivariate regression.

Intuitively one would expect substantial variation in income instability by
occupation and education. For example, the self-employed and farmer groups are
likely to exhibit high instability, while the imstability of professional and
other salaried occupations is likely to be low, Although education and occupa-
tion are highly correlated, education may exhibit some independent effect on
income instability. Within each occupational group, those with more education
are likely to experience less instability since employers may be more reluctant
to lay off workers with substantial human capital.l As a repult, we expect to
observe an inverse relationship between education level and income instability.

It is also expected that the young experience greater income instabilirty
than their older counterparts. This expectation is due in part to their
greater mobility, uncertainty over careers, and greater willingness to take risks
(since they may not have family responsibilities). In additiom, the young have
less to lose in terms of on-the-job training and job tenure by changing jobs.

For all these reasons, we expect them to exhibit relatively high income
instability.

The queuing theory of labor suggests that blacks are last to be hired and
first to be fired. As a result, they are likely to experience more frequent and
longer periods of unemployment than whites. The theory, therefore, suggests that
blacks experience greater 1lncome instability than whites.

The effect of sex on head's labor income instability is ambiguous. TFemale
headed Families are likely to have only one major earner. As a result, any loss
of earnings is likely to create severe economic hardships. To avoid these,
female heads are more likely than male heads to avoid risk and choose stable
jobs. This reasoning suggests that female heads are likely to exhibit lower
income instability than male heads. Counteracting this tendency is the fact
that the welfare laws make it eassier for female headed familjes to receive public

assistance.2 Thus, income downturns are more likely to be mitigated by transfer

lSee 01 (1962).

2
For an analysis of transfer payments see Chapter 5.




284

payments for female heads than for male heads. The welfare system may be thought
of as compensating, to some extent, for the frequent absence of a secondary
earner ameong female headed families and may, therefore, encourage risk taking

and greater labor income instability.

The most powerful factor likely to affect femzles' income instability is
employment discrimination. Females, like nonwhites, are often among the first
to be laid off during economic downturns. As a result, females are likely to
experience more income instability than their male counterparts, Thus, the
overall effect of sex on income instability is ambiguous.

In addiction to the personal characteristics discussed zbove, environmental
conditions such as the local unemployment rate may affect income instability.

In areas of full employment, for example, an individual is less likely to experi-
ence unemployment. When unemployment does occur, its duration is likely to be
relarively short as a result of the tight labor market conditions. On the other
hand, those who live in areas of substantial unemployment are more likely to
experience unemployment and when it occurs its duration may be longer

than for individuals in low unemployment areas. These factorsllead ug to

expect a positive relationship between the local unemployment rate and income
instability.

The impact of each of these envirommental and personal characteristics on
income instability may be examined in a multivariate regression. Not wishing to
assume that the explanatory variables are linear in their effect, we employ a
dummy variable regression technique (MCA).l To employ this technique each con-
tinuous variable must first be converted into a set of dummy variables which are
then included in the regression as independent variables. The results of this
regression are presented in Table 6.3.

Using the square of the beta coefficient2 we obtain the following ordering
of the predietors in terms of their explanatory power:

1. Average income
2, Occupation

3. Age

4 County unemployment rate

1R.ather than use the standard dummy variable regression technique, which requires
that one category from each predictor be omitted, we employ the Multiple Classi-
fication Analysis (MCA) technique. For details, see Andrews, Morgan, and
Sonquist (1967).

2The square of the beta coefficient is equal to the "sum of squares attributable
to the predictor {after 'holding other predictors comstant') relative to the
total sum of squares.'" 1Ibid., p. 118.



TABLE 6.3
*
MCA on Income Instability

(same head end in the labor forece at_least 1500 hours all five years)

N=2275; R2=.189

Groes Net
gffects Effects

Predictor (n?) (%)

Percent

Age of Head (1968) ,015

Less than 25
25-34
A5-44
45-54
55-64
65 and over

Race
White
Black

Sex of Head
Maje
Female

Bducation of Head
0-5 grades
6-8 grades
9-11 grades
High school
High school plus
Some college
College degree
Advanced degree

007

.012 .001

011 . 000

.035 .003

=R
oL HOWW

NW W W

Average Head's labor income .156 107

Less than $2000
$ 2000 - 3999
$ 4000 - 5999
$ 6000 - 7999
$ BOOD - 5999
$10000 - 11999
$12000 - 14999
$15000 - 19999 °
§20,000 or more

Occupation {1972)
Professionals
Managers
Clerical and sales
Craftsmen
Operatives
Laborers
Farmers
Self-employed
Migcellaneous

County Unemployment Rate® 002

Less than 2X
2,0 - 3.9%
4.0 - 5.92
6.0 - 10.0%
Over 10%

Hot ascertained

et pr
. -
A LOVAD R O O

.098 ,03%
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Unadjusted Adjusted
Mean Mean
.098 .098
077 .082
.076 .079
.077 .075
.098 .087
L1168 068
.078 .Q80
.105 .089
.079 .081
104 .082
116 .83
.103 .085
.092 .085
.073 .074
.078 .083
071 .080
.070 084
.063 .083
221 .209
140 .128
.106 .098
.080 078
.065 .068
.062 L0656
.056 .062
.061 .068
078 .084
062 .069
.061 073
.076 .076
.071 .a77
.084 ,080
.11% .087
.153 L1130
.121 .119
.069 079
.081 057
.078 074
.081 .081
080 .082
.092 .090
.086 .082

a
Highest uncwployment rote experienced in the five year period.

*
Mean = .081
Standard deviation = .075
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5. Education

6. Race

7. Sex
The most powerful predictor of income instability ig five-year average income -
level (Bz=.107). Even after holding constant the effect of the other predictors,
we find, as in Table 6.2, that the poor experience substantially higher instabil-
ity than the non-poor. As before, there is a monotonic decline in instability as
average income rises to $15,000., Beyond this income level instability increases.

Occupation is the second most important predictor of income instability.l
As expected, the farmer and self-employed groups experience the highest instabil-
ity. Among the remaining occupational groups instability is nearly equal, al-
though blue collar occupations display slightly higher instability levels than
white collar occupations.

As expected, income ingtability is inversely related to age of head. That
is, the young experience more instability than the old. The relationship, how-
ever, is not monotonic; those in the 55-64 age bracket (in 1968) exhibit a rela-
tively high instability level. This aberration probably reflects the fact that
some individuals in this age group reduce their labor force participation as
they approach the age of retirement.2

The variable likely to be of most interest to policy makers is the county
unemployment rate. The unemployment rate in any one year, however, may yield a
misleading picture of labor market conditions experienced throughout the five-
year period. As a result, we employed in our regression the highest unemployment
rate (over the entire period) experienced by the individual., The results indi-
cate that local labor market conditions have an impact on individual income in-
stability. 1Ir fact, the relationship between the highest unemployment rate and
income instability is monotonic. Those who lived in areas with low unemployment
rates throughout the five-year period experience less income instability than
bthers who lived in areas with higher unemployment rates. It appears, therefore,
that envirenmental factors have some impact on individuals' income instability,

After taking account of the other varlables in the regression, head's edu-
cation shows little impact on income instability. Prior to holding constant the
effeet of other predictors, education displayed a relatively strong inverse rela-
tionship with income instability, but, when income and occupation are taken into

account, education has little net effect.

lThe occupation variable refers to the head's occupation at the time of the 1§72
interview.

However, to be included in the analysis, these individuals remain in the labor
force 1500 hours or more.
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The difference in income instability between whites and nonwhites 1s re-

duced when we hold constant the impact of other predictors, but the difference is
not eliminated. Nonwhites still experience greater income instability
than their white counterparts. In contrast, differences in income instability
between the sexes is nearly eliminated when we consider the impact of the other
predictors.l

These results on the determinants of income instability may be summarized
with the observation that differences in income ingtability among individuals are
accounted for largely by differences in income level and occupation. After con-
trolling for these dominant explanatory variables we find a much smaller impact
for variables such as age, county unemployment rate, education, and race. Sex

of head appears to have virtually no impact on income instability.

IV. Family Income Instability

Variation in head's labor income across the population acecounts for nearly
70% of the wvariation in total family income.2 Other family dlncome sources
(e.g., wife's income, otherg' lncome, transfer income, and capital imncome) ac-—
count for much smaller fractions of the variation in total family income. Thus,
head's labor income is the dominant income sourcé in "explaining" interpersonal
variation in tctal family money income.

If head's labor income is also the dominant source of inteatemporaf varia-
tion in total family money income, then our measure of income instability based
on head's labor income serves as a reasonable proxy for family income instability.
If, on the other hand, other income sources account for a substantial portion of
the interfemporal variability of family income, a broader income concept may be
necessary to capture the income instability of a family.

In this section we examine the relative importance of temporal variarions
in several ipncome components in explaining the variation of total family income
over time. We also examine the relationship between fluctuations in head's labor
income and fluctuations in other income sources. If fluctuations in head's labor
income are offset by other income sources, head's labor ?ncome instability exag-
gerates the uncertainty associated with total family income. On the other hand,
if all income sources fluctuate coincidentally, head's labor income instability
uiderestimates total family income uncertainty. 7To get an accurate picture of

family income uncertainty, then, we must examine the intertemporal variabiiity of

lThis is the reverse of many findings on levels of income, where adjustments for
education, etec., reduce racial differentlals far more than they reduce sex dif-
ferentials,

2See Chapter 1.
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all the components of total family income.

To examine the relative importance of fluctuations in head's labor income
in explaining family income fluctuations we decompose total family money income
into 1its components. That is, family money income (FY) is defined as the sum of
head's labor income (HY), wife's labor income (WY}, others' taxable income (0Y),
transfer income (TY), and capital income (CY). For each family (i), total family
income may, therefore, be written as:

FY, = HY, + WY, + OY, + TY. + CY, (1)
i i i i i b4

By taking the variance of both sides of equation (1), the intertemporal variance
of family income may be decomposed into the sum of the variances of each of the
components and their covariances:

var(FYi) = var(HYi) + var(WYi) + var(OYi) + var(TYi) + var(CYi)

5 5
+ % I cov(YI,YJ) (2]
I=1 J=1
I#]
where Yl = HY,, Y2 = WyY,, Y3 = QY _, Yd = TY,, and YS = CY,.
1 1 1 1 1

For each family equation (2) is an identity. For the sample as a whole,
however, we can use this equation to estimate the relative importance of each of
the income components in explaining individual differences in intertemporal in-
come variation. Since intertemporal variation in Income is likely to be highest
for those with high incomes, the results are likely to be dominated by families
with high incomes. To reduce this dominance we estimate the relationship sepa-
rately for low, medium, and high income groups. The groups are defined on the
basis of their five year average family money income: 1low = less than $8000,
medivm = between $8000 and $15,000, and high = over $15,000.

Since our main concern at this stage is to evaluyate the relative importance
of intertemporal variation in each of the components, we simplify the analysis by
excluding the covariance terws from our regressions. We replace these covari-
ances by a single censtant term and estimate the following regression:

var(FYi) =a + bl var(HYi) + b, var(WYi) + b3 var(OYi)

+ b var(TYi) +b var(CYi) (3)

4 5
The squares of the beta coefficients from each of these repressions are presented
in Table 6.4. '

As expected, head's labor income is the most important income scurce in
p

lSee Goldberger (1964)
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TABLE 6.4

Regression Beta-Squares
for the Whole Sample and Three Income Subgroups

Whole Sample Low Income Medium Income High Income
N=2275 N=873 N=984 N=419
var{Head Income) 424 417 247 .438
var{Wife Income) . 009 052 .088 .006
var{Qther Income) .034 .109 .106 .033
var{Transfer Income) . 004 .000 .009 .000
var{Capital Income) .120 156 150 .126

R 764 .780 .625 .739
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explaining individual differences in family income variation over time. For both

the high and low income groups variation in head's labor income is as important
as the other four income sources coumbined.

Wife's income variation, on the other hand, has an impact on family income
variation only for the low and medium income groups. For the high income group,
varlation in wife's labor income has virtually no impact on family income wvaria-
tion., Variation in others' income behaves similarly with very little impact
within the high income group and substantial impact within the low and medium
groups. Transfer income variation has virtually no impact in explaining indivi-
dual differences in family income variation. This result holds for each of the
three subgroups.

Capital income variation is second only to head's labor income variation in
explaining family income variacion. A paloil one would expect capital income to
be important only for the high income group, but a close examination of the
components of capital income reveals why it turns out to be important for all
three income groups. Capital income is defined (in this study) as the sum of
income from rent, interest, dividends, as well as the asset part of income from
a farm or business. For the high income group, variation in income from divi-
dends and interest is likely to be important; on the other hand, for the lower
income groups, variation in farm income and business income 1s likely to be im—
portant. Since all of these sources are volatile, we find that variation in
capital income is an important source of family income variation for all income
groups.

We may conclude that fluctuations in head's labor income dominate the
variation of total family income over time. Capital income is also quite im-—
portant,although it includes some components that are difficult to distinguish
from labor income. In spite of our careful attempts to allocate farm and
business income into labor and capital components, the estimated asset income
from farm or business may partly reflect labor income. The regressions may,

therefore, underestimate the impact of varliations in labor income.

As suggested above, income from sources other than head's labor income may
offset fluctuations in head’s labor income. If this occurs, family income will
be more stable than head's labor income. In Table 6.5 we examine the correlation
between annuval deviations of head's labor income (from its five-year mean) and
annual deviations of other income sources (from their five-year means). A nega-
tive correlation between deviations of head's labor income and deviations of

other income sources suggests that deviations from permanent levels are off-



TABLE 6.5

Correlation of Deviations of Head's Labor Income
with Deviations of Other Income Sources®
(deviations taken from five—year means)

WY
"3 4
WY -.041
WY
WY

oY .000
*
)¢ .050

oY -.009

*
TY -.103

*
TY -.073

*
-.098

CcY .018
%
cY .091

-.014

a . c o S o ;
Asterisks indicate significant correlations at the
level under an assumption of normality.

HY4 HY5
-.018
.015
-.024
-.041
*
-.080
*
-.138
*
-, 111
*
.051

5% significance
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setting. The correlations in Table 6.5 indicate that only transfer income has a
consistent significant offsetting influence on variations in head's labor income.
The other income sources occasionally offset and cecasionally reinforce the flue-
tuations in head's labor income. As a result, we cannot reach a clear cut con-~
clusion about the correlation of these deviations with head's labor income devia—
tions, The evidence presented in Table 6.5 is, therefore, inconclusive. For
some families head's labor income may exaggerate family income instability; for
others, head's labor income instability may underestimate family income instabil-
ity. For the sample as a whole it appears that head's income instability is

neither offset nor reinforced by variations in other family income.

SUMMARY

Income level, even when it is measured over a long period, presents only a
partial plcture of economic well-being. That is, individuals may experience
vastly different income patterns yet have the same income level. To capture such
differences in income patterns, additional parameters such as income trend and
instability are necessary. These parameters may serve as additional dimensions
of economic welfare, distinct from income level. Clearly, an individual with
constant income is in a different welfare position from another individual whose
income fluctuates unexpectedly —— even if their average incomes are the same.
With stable income, for example, an individual can make long run plans and com-—
mitments with confidence that his income level will continue at a steady rate.

An individual who experiences substantial instability in his income, on the other
hand, is likely to refrain from committing himself to long run obligatioms.

Tn this chapter we have developed a measure of income instability which
reflects the individuval's income uncertainty., Our empirical analysis reveals
that those with low incomes experience greater relative instability levels.
Income level alone, therefore, yields a misleading picture of individual well-
being. The poor not onfy have Low incomes, but they afsc have more wnstable
Lncomes,

Other variables that substantially affect individuals' income instability
inelude occupation, age, and county unemployment rate. The last of these is

subject to some extent to government policy actionm.

An examination of the impact of various income sources on the variability
of family money income revealed that head's labor income is the most important

source of family income variation over time. Fluctuations in head's labor
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income, therefore, reasonably approximate famlily income fluctuations. This con-

clusion is reinforced by the absence of consistent correlations between fluctua-
tions in head's labor income and fluctuations in other income sources (with the
exception of transfer income).

In this chapter we have developed an instability measure which is intended
to reflect a family's income uncertainty. Oune indication of its adequacy ag a
measure of income uncertainty is its effectiveness in explaining economic deci-
gions such as labor force participation, current savings, and so forth. This

test will be the subject of & later analysis.
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APPENDIX 6

A Measutre of Income Instability

Income instability is defined in our analysis as an individual's unexpected
income variation. In measuring instability we must, therefore, remove that por-
tion of temporal variation in income which is anticipated. One source of anti-
cipated earnings variation is given by the life cycle earnings path. That is,
individual earnings are expected to grow faster In early working years than in
later years.l As a result, we first remove that portion of income variations
agsoclated with differences in individual work experience. Failure teo take
account of this source of anticipated earnings variation may lead to the conclu-
sion that the young experience greater instability when, in fact, their earnings
growth may be regular and anticipated.

Another source of anticipated differences in earnings growths are the indi-
vidual differences in human capital investment.2 Individuals with relatively
large investments in human capital expect their earnings to grow more rapidly
than others' earnings. Their observed rapid earnings growth should, therefore,
not be interpreted as unexpected earnings variation.

In order to take account of these anticipated sources of income variability
we estimate an expected earnings level for each individual from a cross-section
eatnings regression. In addition to years of work experience and years of
schooling we include as predictors dummy variables for race and sex. The cross
section earnings function may be written as:

lny, =8 + B85 + Bzxiz + s3x12 + BN+ BF + U (1)

1
See, for example, Gary S. Becker (1964), (1967) and Ben-Porath (1967).

2Ibid.
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where,

head's annual labor income,

years of schooling
vears of work experience

1 if non-white; 0 otherwise

MR e oo
[

1l if female; O otherwisge
i=1,2,..., ¥

Since we do not have a direct measure of work experience, we assume that individ- )

vals begin work immediately after completion of schooling.l We also assume that

work experience does not start until an Individual is at least 13 years old.

Potential work experience may, therefore, be expressed as:

Xi + Ai - Si -5

where,
Ai = head's current age
5! =

= 8, when §, < 7
i

Si’ otherwise

As formulated, equation (1) omits several variables that may enter the de-
termination of expected earnings. For example, such things as tenure on the job,
geographic mobility, and local employment conditions are all 1likely to affect an
individual's earnings expectations. The effect of these variables is summarized
in the error term (Ui), and mey be thought of as determining an individual's
relative income position within his cohort. For example, if job tenure seniority
is postively correlated with earnings, those individuals with long tenure will
exhibit positive residuals and those with short tenure, negative residuals.

Our procedure of obtaining, for each individual for each year, an expected
cohort income level as well as a residual reflecting his personal relative income
position within the cohort, will later prove useful in our eﬁpirical analysis.
That is, this procedure makes pessible an isolation of instability due to cohort
income movement and instability due to personal income movement. The former
reflects income variation not subject to individual control while the latter
reflects both the effect of dindividual decisions (i.e., mobility, voluntary
changes in labor supplied, etc.) and unexpected events (i.e., unemployment, ill-
ness, etc.).

A difficulty arises if the variables omitted from equation (1) are correla-~

ted with the included variables. In that case the estimated coefficients in

lOf course, individuals may increase their schooling after entering the labor
force. This effect, however, is likely to be insignificant.
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equation (1) will be biased as well as predicted incomes derived from these coef-

ficients.l Thus, our approach of first removing the effect of predetermined fac-
tora and then analyzing the effect of other variables by exawmining the residuals
is appropriate if the omitted variables are uncorrelated with the includéd vari-
ables.2 If the two sets of variables are correlated, the residuals cbtained may
be biased. The direction of the bias will depend on the sign of the correlations.
The net effect remains ambiguocus.

An examination of the cross—section earnings function reveals that the rate
of return to schooling is restricted to be the same for each year of schooling.
The function also restricts experience to have the same effect on everyonme's
earnings. That is, schooling only influences the level of the experience-earn-
ings profile but not its shape. These restrictions may, of course, be relaxed to
allow for changes in the rate of return to scheooling as well as for the school-
ing-experience interaction. At this stage, however, we choose not to complicate
the analysis by experimenting with various specifications of the earnings func-
tion.

Using the cross—section earnings function given in equation (1), we obtain
an expected cohort earnings level for each individuwal in the sample. Repeating
this process for each of the five vears of the panel we obtain a time series of
expected cohort earnings fer each individual (Yit)' The difference between an
individual's actual earnings (Yit) and his expected cohort earnings yields a

time series of residuals (r, =y, =-Y_ ).
it it it

Since these residuals represent both the effects of variables omitted from
the earnings function and random fluctuations, they do not reflect unexpected
income variations exclusively. For example, an individual with superior abhility
may well expect to be consistently above his cohort earnings level. On the other
hand, individuvals with low motivation levels may expect to earn less than their
cohort. One may, therefore, interpret an individual's five-year average residual
Ievel as expected rather than unexpected deviations from cohort income levels.
One possible measuyre of income instability may, therefore, be the variance of an

individual's income around his mean residual level.

lA discussion of the coefficient bias resulting from omitted variables may be
found in Theil (1957).

2 .
For a discussion dealing with the effect of omitting ability from the earnings
function in the analysis of returns to education, see Taubman and Wales (1972),
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The variance around the residual mean mey not, however, be entirely unex-—

pected since some individuals may not expect to maintain a constant position re-
lative to their cohort. For example, individuals who begin the period with large
residuals may anticipate a reduction in the gap over time. Others may expect an
increase in the residuals over time. For these individuals the variance around
the mean is an inappropriate measuxe of unexpected income variability.

To capture the expected pattern of the residuals, that is, whether they are
expected to fan out from, or regress back toward, the cohort earnings levels, we
estimate each individual's residual time trend. That is, we estimate for each
individual the slope in the following regression:

rit = a, + bi (t) (2]

where, LI i's residual in year t and t = 1, 2,...5. The slopes from these
regressions then serve as estimates of Individvuals' expected residual trends.
The individual slopes (bi) may be estimated by the following equation:

5 —
A til(rit-ri)(t—t)
b, = 5 (3)
I(t-t)?
t=1

However, if we set the origin at the midpoint of the analysis period (i.e., T=

-2, -1, 0, 1, 2) the equation for the slope simplifies to:

5
rr, T
A el (4)
i 5
LT
g=1 °
b = rys ¥ Tag ~ Tip T 2Ty (51
1 iy

From equation (5) we see that the end years have twice the wéight of the interior
years and the middle year has a zero weight. There 3 a danger, therefore, of
substantial bilas in the time trends if, for example, initial year incomes were
underreported relative to subsequent years {(due to initial apprehension about
reporting income). However, our use of separate regressions for each year to
obtain expected earnings reduces much of the problem. Only if there were differ-
entlal underreporting in different subgroups of the sample ig the problem serious.
Since we employ the time trend of an individual's residuals as his expected
departure from group norms, variations around this time trend may be interpreted

as the individual's unexpected income variability. There still remains a
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question of how these unexpected flucutations should be combined to form an in-

stabillity measure. One possibility is to sum the absolute deviations from the

trend line. Apother is to compute the standard error of estimate for each

individual (i.e., S.E.E.

if we assume, for simplicity, that the cross-section regression remains
congtant for the five years of the panel, we can easily describe our procedure
graphically. 1In Figure A6.la, two individuals with identical annual incomes are
depicted. Individual A has 1Q years of work experience and B has 25 years of
work experience. We then calculate each year's deviation from an expected
earnings level, where expected earnings are given by the crosa-section earnings
function. The residuals for individuals A ard B are presented in Figure A6.1b.

For each individual we then estimate a residual time-trend by regressing
the residuals on "time." The deviations of an individual's residuals from his

own trend line are then considered unexpected income fluctuations.

Regression Results

The results of the annual cross-section regressions on log of head's labor
income are presented in Table A6.1. The education coefficients indicate that
each year of schooling increases earnings by $350-400 per year of schooling.

The impact of an additional year of work experience on earningé is less than
that of schooling. The negative coefficient on the squared term indicates
that the effect of an additional year of experience declines with the level of
experi.ence.

The regression results indicate that males earned at least one-third more
than females; alsoc, whites earned more than nonwhites. A somewhat surprising
result is the unusually high race coefficient in 1967, indicating that whites
earned 22X more than nonvhites (holding all the other variables constant}. One
possible explanation for the large race coefficient in 1967 is that nonwhites
underreported their incomes in 1967 relative to whites and to later years. We
do not, however, have evidence that such underreporting occurred.

The results of the annual cross-section regressions are depicted graphi-
cally in Figure A6.2. A visual examination reveals that the earnings peak occurs
at approximately 30 years of experience. There also appears to have been a

shift in the peak (to the right) during the analysis period.
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FIGURE A6.1

Graphical Presentation of Income Instability Determination
for Two Individuals
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TABLE A6.1

Annual Cross-Section Regressions on Log of Head's Labor Income
{numbers in parentheses are t-ratios)

Year

1967 1968 1969 1970 1971
Constant term 2.5299 2.6363 2.6905 2.6677 2.5985
Years of schooling .0364 .0399 .Q354 .0367 0381
(16.6) (18.7) (17.7) (19.6) (15.3)
Work experience L0256 .0216 .0298 +0311 .0309
(13.1) {11.7) (17.8) {20.5) (16.0)
Work experience2 -.0005 ~.0004 -. 0005 -.0005 ~. 0005
(13.0) (11.2) (17.1) (18.9) (14.2)
White .2188 .1178 L1160 .1353 . 0954
(9.8) (5.4) (6.1) (7.7) (4.1)
Male .3980 L4052 .3581 .3408 L4246
(19.3) (20.7) (20.6) (21.9) (21.4)

Standard error of

estimate .3879 .3826 .3615 . 3409 . 4587

®? .27 .26 .28 31 .22

*
Sample size 3029 3149 3389 3547 3759

*The 1967 regression is based on the main families in the panel {(i.e., excluding
all subsequent split-offs). In each of the following years we add newly formed
split-offs. Each year's sample, therefore, represents a national cross section
for that year. T-ratios are to be taken at a discount because of sample design
effects.
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FIGURE A6.2

Annual Experience - Earnings Profiles
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Using the predicted values from the cross-section regression we obtain for
each individual a time series of residuals. The persistence of these residuals
to remain positive or negative throughout the analysis period is indicated in
Table A6.2. Approximately 60% of the sample remained either permanently above
or permanently below their cohort income levels. O0Of these, two-thirds were con-
sistently above their cohort income levels and the remainder consistently below.
For 2 majority of the sample, therefore, cohort income consistently over- or

under-estimates permanent income level,

TABLE A6.2

Persistence of Relative Income Position :
(same heads and in the labor force at least 1500 hours all five years)

Number of Times

Below Cohort Income N Percent
0 848 40.9

1 302 11.8

2 233 10.0

3 212 8.9

4 243 9.7

5 437 18.7

Total 2275 100.0

The individual time-serles of residuals are then used to calculate a stan-
dard error of estimate (S.E.E.) for each individual. Since the S.E.E. is based
on the residuals from a regression on the logarithm of head's labor income, 1t
reflects relative, rather than absolute, instability levels. In the analysis
portion of this chapter we employed the standard error of estimate as a measure

of family income uncertainty.
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Chapter 7
EDUCATIONAL ATTAINMENT

INTRODUCTION

Young adults who have recently left home and formed their own households
average about 12% years of formal schooling. That is, they obtain a little
additional schoeling beyond high school by either going to college, junior col-
lege, or vocational school. The educational attainment of children leaving poor
homesl is 11% years; the typical child from a poor family does not complete high
school.

Given the importance of education in determining occupational opportuni-
ties, wages and desirable job characteristics,2 it can be seen that children
forming their own households and beginning careers are at a considerable dis-
advantage if they come from a poor family.

What causes the inequality in educational attainment? Part of it is un-
doubtedly due to the fact that poor families cannot afford to finance much of
their children's education. The average income of the poor families in the sam-
ple is about $6000, compared with the entire pepulation average of over $12,000.

Ancther important factor is the difference in the educational attainment of the

1
In keéping with the practice of several other chapters in these volumes, member-

ship in a poverty or "target" population is defined by being in the lowest quin-
tile of income relative to needs in any ome of the five years of the study. The
exact population and variables used in this introductory section are explained
in Section II.

2Several chapters in this volume have documented the pervasive importance of
education for various components of economic well-being. Chapter 1 showed that
a family's chances of being in the target population or being persistently poor
were strongly related to the educational attainment of that family's head. Chap-
ter 3 found that education was the single most powerful predictor of wage rates;
Chapter 4 showed that education is strongly associated with unemployment exper-
ience, even after occupational and wage differences are taken inte account, Fin-
ally, Chapter 6, Volume II, provides evidence that when non-pecuniary aspects of
jobs (such as flexibility of work hours and choice in work) are added to the
wage rate to get a more general measure of work payment, -the importance of edu-
cation LiRc/ieasesd.
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parents of these children. Parental education is related to the quality of the
early home environment of the child and to the values and attitudes toward edu-
cation that are instilled in the child. The parents of poor children average 8.2
years of formal schooling, as compared to the overall population average of 10.4
years.

The list of background variables which could affect educational attainment
can be extended considerably. Rather than make a sequential presentation of
these variables, this chapter will develop and estimate a model of educational
attainment which takes intc account characteristics of both the family and the
child and also includes enviroﬁmental factors, Implications of the estimated
relationships for policies which seek to equalize educational opportunity will

then be discussed.

ANALYSIS

T. Determinants of Educational Attainment

The basic model which will be examined with the data is displayved in Fig-
ure 7.1.1 Educational attainment is taken to be the result of three kinds of
factors: 1) characteristics of the family, 2) characteristics of the individual
himself, and 3) environmental factors that prevail at the time the attainment
decisions are made. Family characteristics such as income level and parental ed-
ucation levels have both a direct effect on the education of the child and an
indirect effect through the intervening variables of the child's cognitive skills
and achievemeht motivation. These latter variables each have a direct effect on
the amount of education that the child receives, The third set of variables --
environmental conditions -~ also influence educational attainment but are not
themselves determined by either family or individual characteristics.

With some additional assumptions, the set of relationships depicted in Fig-
ure 7.1 forms a recursive gystem and the strength of the direct and indirect ef-
fects within the model can be estimated. The actual estimation is repeorted in
Saction III. The remainder of the present section will consist of a more complate
specification and justification of the model.

There are several aspects of an individual's family that would be expected

to influence attainment. Education, in part, is an investment decision made on

1The form and content of the model presented here draw upon the work of the
Duncans {1967, 1972) and Sewell and Shah (1968).
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FIGURE 7.1

Schematic of the Determinants of Educational Attainment

Child's
Cognitive
Skills
Parantal Child's
Family »{ Educational
Characteristics Attainment

Child's
Achievement
Motivation

Environmental
Factors

behalf of an individual by his parents, Thus, one would expect that families
which are more burdened by the cost of education will be less likely to invest in
it. The burden of the cost on a family will depend on available financial re-
sources and on the needs which compete with educational attainment for these
resources, Greater resources or fewer competing needs make it easier for the
fawmily to invest in additional scheooling,

Quite independent of the family's economic sitwation are the norms, values,
and orientations that the parents hold which encourage or discourage educational
attainment. A family wmay have ample resources to send their child through col-
lege, for example, but unless they have socialized him to high levels of‘aspira—
tion and achievement, he may not complete or even attend college.

To better understand the way in which family background characteristics
influence educational attainment, it is helpful to specify intervening variables
—-- in this case characteristics of the individual himself -- which are determined
by family background factors and which, in turn, determine educational attain-
ment. Two such characteristics will be considered here -- cognitive skills and
achiesvement motivation.

The exact way in which cognitive skills are formed is a matter of consid-
erable controversy. It is generally agreed that both genetic and environmental
components influence cognitive skills. The debate centers on the relative impor-

tance of these two components. To the extent that IQ is genetically determined,
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there will be a positive relationship between rhe cognitive skill measures of the
parents and children. But any measured correlation will not reflect just the
pure genetic component. FParental cognitive skill has been determined by both
genes and epvironment, and part of the correlation may be due to the similarity
of the parents' and the child's early environments. The environmental component
of the child's cognitive skills will depend upon the quantityl and quality of the
time and goods that parents give to their children. These should be related to
some of the structural characteristies of the family. Quality of home environ-
ment should be measurable in part by the measured cognitive skills of the parents
and by their levels of education. The quantity of goods provided for the child
should relate positively to a measure of family resources and negatively to the
extent to which other needs compete for these resources.

The relationship between cognitive skills and educational attainment is
less ambiguous and there are several reasons why there should be a positive asso-
ciation between the two variables. First, an able person has a better chance of
completing an education increment successfully. The investment for him will be
more "profitable." BSecond, since financial aid is often awarded on the basis of
ability, the abler person will face lower direct costs of education. Third, it
may be that more capable people can translate a given education increment into
higher earnings,

There is one argument against this expected positive associatisdn between
ability and educational attainmment. A person whe is abler in school is probably
also abler in the labor market and the cost of staying in school (in terms of
what he could be earning if he dropped out) is higher for him. Ability's effect
on education is thus somewhat ambiguous and will depend on the magnitude of these
various factors.

Achievement motivatijon, according to Atkinson's (1966) formulation, "is
assumed to be a wmultiplicative function of the strength of the wmotive, the expec-
tancy (subjective probability) that the act will have as a consequence the at-
tainment of an incentive, and the value of the inecentive: motivation = f(motive X
expectancy X incentive)" {p. 13). The motives are further argued to be ''rela-
tively general and stable characteristics of the personality which have their
origins in early childhood experience'" (p. 13). To the extent that motives are

formed through early independence training, there will be an association between

lThe quantity of time that parents from different socio-economic strata spend
with their children is the subject of an entire chapter in the second volume of
this report. See Chapter 11, Volume II.

2This abiliry-education interaction was found to have a statigtically significant
effect on wage rates in Chapter 3, Volume I,
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family scructural characteristics and achievement motivation. Factors which help

form the achievement motive, such as the number of demands placed upon the child
by the parents and the age at which the demands are made, could be related to
characteristics such as the education level of the parents or their level of cog-
nitive skills. The level of the child's achievement motivation should be posi-
tively related to his educational attainment,

A final set of variables which will influence educational attainment come
from outside the family. One cost of staying in school is not being able to
earn income from a full-time job. Local labor market conditions should be impor-
tant in determining this cost. The more easily an individual can get a job and
the higher the wages that the job will pay, the greater will be the cost of
staying in school.

A second environmental variable which should relate to the quantity of
schooling obtained is the quatity of schooling. Prestigious schools bestow not
only prestige on their graduates, but also higher earnings. Additional schooling
in a high quality school will appear more attractive for that reason. Higher
quality secondary schools may produce indirect benefits to their graduates by
placing them in higher quality colleges or by keeping them in whichever college

they attend.

IT. The Data

The Panel provides unique data with which these determinants of educational
attainment can be investigated. Because the study is longitudinal and follows
not only main families over the five years but also splitoffs from those main
families, it provides a sample of children living in the main family in the first
year who became heads or wives in their own households by the fifth year. Infor-
mation on the attainment, cognitive skills, and achievement motivation of the
children is gathered directly from them in the final year, while information on
their parents' financial situation, educational attainment, and cognitive skills
was obtained from the parents themselves during the five interviewing years.

Most other studies of attainment have had to rely upon the child to report the
financial and background situation of his parents —-- a procedure obviously
fraught with recall error.

Because interviews were conducted with heads of households and not wives,
the important intervening variables of cognitive skills and achievement motiva-
tion are not measured for the daughters in the First year who had become wives by
the fifth. The models will thus be estimated separately for males and females --

the complete set of variables are available for males, the intervening variables
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of achievement motivation and cognitive skills are missing for females.

To obtain a reasonably homogeneous age cochort of thoge recently completing
schocl, the sample was restricted to those between the ages of 18 and 30 as of
the fifth year. The educational attainment of the children is reported by them
in the last year and is scaled in years. The few that had not completed their
schooling at this time were eliminated from the sample.

Several variables will be used to measure characteristics of the child's
family, The financial resources available to them are measured by the average
total parental family income over the five interviewing years. This income in-
formation was obtained each year. The family needs which compete for resources
will be measured by the numbar of siblings of the child. A larger number of sib-
lings should have a detrimental effect on educational attaimment. To the extent
that measured cognitive skills are environmentally determined, the number of sib-
lings should alsoc have a negative relationship with these skills.

The education level of each parent will also be included as measures of
family characteristics and there are several reasons to expect a positive rela-
tionship between them and the eduycational attainment of the child. First, pa-
rental education levels are a measure of the quality of the child's early envir-
onment and they should influence both cognitive skills and achievement motivatiom.
The relative importance of each of the parents in the formation of these inter-
vening variables should be reflected by the relative importance of their respec-
tive educational attalnments. While parental education may influence the child's
attainment by operating indirectly through cognitive skills and achievement moti-
vation, it is also plausible to expect a direct effect for it. The norms and
values that parents hold toward education will be reflected, in part, by their
own educational attainment and will be transmitted to their children quite inde-
pendently of either the child's cognitive skills or achievement meotivation. The
relative importance of the father and mother in this process will be reflected in
the estimated direct effect of parental education levels on the child's attainment.

The final family characteristic variable included is a measure of the cog-
nitive gkills of the head of the parental household. It will be called the
"parental test score' because it comes from a sentence completion test that was
given in the fifth interviewing year. It should have an indirect effect on edu-
cational attainment by influencing both the cognitive skills and the achievement
motivation of the children.

The measures of cognitive skill and achievement motivation both come from

the f£ifth year of interviews and are reported directly by the children themselvesl

lThese meagsures 4re described in Appendix F and are documented in Veroff, McClel-
land and Marquis (1971).
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Each is measured after the educational attainment process has been completed, and
it is possible that a component of each measure was determined by education
rather than vice versa.1

Various measures of local labor market conditions and quality of education
were available. The ones which proved most satisfactory are 1) the typical wage
rate for unskilled labor in the 1968 county of residence and 2} the expenditure
per pupil in the public schools in the 1968 county of residence. (lLess aggregate
expenditure data were not available). Each of these variables is bracketed; the
first has five categories; the second has nine. The county wage information was
obtained from state unemployment coffices each year. It is expected that higher
wages will increase the opportunity cost of education to the child and will have
a negative effect on his educational attainment, The expenditure measure is
expected to have a positive effect on educational attainment,

The variables which will be used to estimate the model of educational at-
tainment are given in Figure 7.2.2 Straight lines indicate hypothesized causal
paths. The intercorrelations among these explanatory variables are substantial

but not so high that the estimated coefficients will be unstable. A complete

correlation matrix for these variables is given in the Appendix tables A7.1 and
A7.2. The highest correlation is between father's education and mother's educa-

tion and equals .55. Most other correlations are considerably lower than this.

lIt is impossible to prove that this is not the case with the two measures but
some evidence which supports them can be given. First, the sentence completion
test has been administered with many different types of intelligence tests and
it was found to be significantly correlated with every other test, even when ed-
ucation, age, and race were controlled for. Concerning the achievement motiva-
tion measure, it has been found that the least stable component of measured
achievement motivation is future orientation. The scores on questions which
measured future orientation were subtracted from the overall achievement motiva—
tion score and the remainder is used here. Its explanatory power in the empiri-
cal results which will be presented in the next section is greater than that of
the complete achievement motivation index.

2The initial approach to these data was with a much more elaborate attainment
model which was composed of many kinds of additional variables and interactions.
Race was included as a separate predictor and was interacted with the inter-
vening variables. Sex of head of household was also a separate predictor and

it was interacted with parent test score, Other explanatory variables included
father 's occupation, asset and savings levels of the family, and an occupation-
savings interaction. Virtually none of these was statistically different from
zero, and coefficients on them rarely even exceeded their standard errors. Their
inclusion did not change the estimated effects of the remaining variables to any
appreciable degree and the overall {ncrease in explanatory power of the entire
elaborate set of variables was quite small. It was felt that this smaller

set of variables was much easier to present and discuss. More importantly, it
was felt that the implications drawn on the basis of these variables would not
be appreciably changed if a more elaborate model was presented.




FIGURE 7.2
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Another measure of intercorrelation of the predictors is given by their covari-

ance ratio. This is the square of the maximum correlation (Rz) between each pre—
dictor and a linear combinationm of all other predictors. The highest covariance

ratio, for father's education, is .48.

ITI. Results

The model developed in the previous section can be decomposed into three

separate equations:l

1} Cognitive skills = fl(parental family characteristics)
2) Achievement motivation = fz(parental family characteristics)

3) Educational attainment = f_(parental family characteristics,
cognitive skills, achievement moti-
vation, envirommental factors)

where fl, f2, and f3 are linear and additive functions. The gstimated relation-
ships for the entire model are given for males in Fipure 7.3.” Only paths which
are statistically significant are shown 'on the path diagram.3 The full detail

of the three estimated equations appears in Table 7.1. The complete correlation
matrix of all variables is given in the Appendix'ih.Table A7.1.

In general, the educatiocnal attainment model performs well for males. Over
one-third of the variance of the education variable is explained by the nine pre-
dictors. Less well-explained are the intervening variables of child's test score
and achievement motivation.

Almost all of the parental family characteristics have the expected effects.
Parental family income, for example, has a significant positive effect on educa-
ticnal attainment. Two children with identical cognitive skills, achievement
motivation, parental education levels, and so on, who differ only in that one
comes from a family whose average income is $5000 while the other's family income

is $15,000, can be expected to differ in their own educational attainments by

lEach of these equations should also include a residual term and the assumptiong
need to be made that each residual term is uncorrelated with the explanatory
variables of its equation and that they are uncorrelated with one another.

2The numbers which appear on the diagram are "beta weights" or standardized re-
gression coefficients, They indicate the relative size of the relatiomship
between the dependent variables and each independent variable, when all other
independent variables are taken into account.

3Coefficient5 on arrows to each of the three dependent variables which do not
come from the other variables in the system measure the effects of residual
factors not in the system. This number is the square root of the proportiom of
variance in the dependent variable not accounted for by the antecedent variables
in the system,




FIGURE 7.3

Estimated Model of Educational Attainment for Males 18-30 Years 01d.

Paths which are statistically significant at the 5%
probability level are shown.
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TABLE 7.1

Standardized Regression Coefficients (and Standard Errors) for

315

Explanatory Variables of Cognitive Skills, Achievement Hotivatiom,

and Educational Attainment - Males, 18-30 Years 014

Dependent Variable

Achievement
Test Score Motivation
Predictor of child of child
Five year average total .03 .09
family income (.05 {.06)
Number of siblings of child -.07 L.05
(.05) (.05)
Father's education .06 .15
.07 .07
Mother's education .13 -.11
(.06) (.06)
Parent test score .28 +25
(.06) (.06)
Child's test score
Child's achievement motivation
Wage rate for unskilled labor
Expenditure per pupil
R’ .195 .112
Number of observations = 353

MTR7055

Educational
Attainment
of child

.15
(.C3)

-.10
(.05)

.27
(.06)

.12
(.05)

-.09
(.05)

.14
(.05)

.17
(.05)

-.16
(.05

.13
(.05

. 369
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about one-half a year.l

Parental education levels have interesting effects on educational attain-
ment and on the intervening variables of cognitive skills and achievement motiva-
tion, The mother's education has a much stronger relationship to the cognitive
skills of the child than dces the father's education. This 1s consistent with
the view that some of the cognitive skills acquired by a child ar¥e learned in
the home at an early age from the mother. The child's achievement motivation, on
the other hand, has a positive, significant relationship with his father's educa-
tion, but not his mother's.

The indirect effects of parental education are much smaller than their di-
rect effects. The direct effect of father's education 1s estimated to be .27.
The. indirect effect of father's education cperating through achievement motivation,
.02, is the product of the path between father's education and achievement moti-
vation (.14) and the path between achievement motivation and educational attain-
ment (.17). The indirect effect of the education of father through the cognitive
skills variable is megligible. The total effect of father's education is the sum
of direct effeects and indirect effects, which is .29. What this coefficient
means in terms of years of schooling is that when cognitive skills, achievement
motivation, parental income, mother's educational attainment and all other vari-
ables are taken into account, having a college educated father rather than a
grade school educated father is associated with, on the average, an additional
1.5 years of schooling for the son.

While mother's education has a strong indirect effect on the child's edu-
cation by influencing his cognitive skills, its direct effect is considerably
less than that of father's education and its overall effect is less than half
that of Eather's education.

The cognitive skill level of the parents (usually the father) has signifi-
cant indirect effects on educational attaimnment through both of the intervening
variables. That there is a strong positive relationship between the parental
test score and the child's test score is expected and it could reflect both
genetic and environmental factors. That parental test score should have an im-
poertant positive effect on the achievement motivation of the child 1s interesting
and suggests that actual parental cognitive skills are much more important deter-
minants of motivation than a measure of formal training.

There are two somewhat surprising results concerning the effect of the test

1This is calculated from the standardized regression coefficient of total family

income (.15) converted to raw score form by multiplication by the ratio of the
atandard deviation of the educational attainment wvariahle to the <standard
deviation of the income variable.
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score and achievement motivation on educational attaimment. First, the estimated

impact of test score on education is not as large as some of the parental family
characteristic variables (i.e., father's education and family income). The sim-
ple correlation between test score of child and his educational attainment (given
in Appendix Table A7.1) is .33 which is considerably lower tham the .54 correla-
tion used by Uuncan and ais associates (1972) or the .45 and .41 correlations that
Sewell (1968) found between intelligence and college attendance and graduation,
respectively. Before the test sScore measure used here as an intelligence measure
is faulted, it should be noted that the test score-education correlation for the
fathens is .54, a figure entirely comsistent with observed correlatioms in the
other studies, The implication of this lower correlation for the 18 to 30 year

- 0ld males in the present sample is that either admission and performance stand-
ards of educational institutions have become less meritocratic recently OY that
smarter people simply do not attempt or complete as much education as they used
to.

The second noteworthy point concerning the intarvening variable is that
achievement motivation has a slightly £farger effect on educational attainment
than does the test score variable. While it is a plausible proposition that mo-
tivation is more important than cognitive skills in determining educational at-
tainment, much more attention has been focused on the determinants and conge-
quences of intelligence than on those of motivation. The results presented here
suggest that motivation should be awarded equal time.

Family size has a significantly detrimental effect on the educational at-
talnment of males. Each additional sibling leads to a decrease in schooling of
approximately one-tenth of a year. Also of interest is that siblings affect test
scores adversely. Less confidence can be put in this relationship, however,
because the coefficient of number of siblings on test score is not statistically
significant,

The effects of the two environmental measures are consistent with the hypo-
theses of the last section. Local demand conditions, as reflected in the typical
wage for unskilled labor variable, have a significant negative effect for male
educatiocnal attainment. The higher the wage rate, the more attractive are non-
school oppertunities and the lower is the educational attainment. The quality of
schooling measure of expenditure per pupil is also a significant determinant of
educational attainment. The estimated importance of expenditures is quite close
to estimates from different, less aggrepgate data sets. Jencks'{(]1972) conclusion
that "qualitative differences between high schools seem to explain about 2 per~

cent of the wvariation in students' educational attainment' (p. 159) is supported
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by our data.

Since measures of cognitive skills and achievement motivation are not
available for females, only a reduced form of the educational attainment model
discussed so far can be estimated. The form of this model is given in Figure 74.
From it, the coefficients on family characteristics represent fofalf effect of
these variables on educational attainment. It is impossible to estimate how much
of this total effect is a direct effect and how wuch i1s an indirect effect oper-
ating through the intervening variables of test score and achievement motivation.

The estimated reduced form model for females appears in Figure 7.5. As
with the full male attainment model displayed in Figure 7.3, the numbers on the
diagram are standardized regression coefficients and indicate the relative impor-
tance of the various family characteristics and environmental variables in deter-
mining the educational attainment of the sons and daughters. The numbers by the
arrows to the dependent variables which do not come from the other variables in
the system (.87 for females, .84 for males) measure the effects of residual fac-
tors. These numbers are the square root of the proportion of variance in the
dependent variables not explained by the included variables. Only significant
paths are shown. Also shown in that figure for purposes of comparison is the es-
timated reduced. form model for males. The full detall of the regressions for
males and females 1s given in Table 7.2; & full correlation matrix for females
appears in Appendix Table A7.2.

The set of variables, taken as a whole, explain one~quarter of the variance
of educational attainment of females. This is smaller than the explained vari-
ance for males and is probably due to the fact that there are more alternatives
to education for females that are not measured by the included variables.

When parental education and family size are taken into account, the effect
of total family income on female educational attainment is almost identical to
that on maleg. A $1000 increase in income is assoclated with an increase of .06
years of schooling.

The effects of parental education levels on educational..attainment differ
considerably between males and females. Results for males presented earlier
showed that while mother's education has a significant direct effect and indirect
effect via the child's test score, the total effect of father's education level
is almost three times as large as the total effect of mother's educational att-
ainment., Figure 7.5 shows that this is not the case for females. The total
effect of father's education on the educational attainment of daughters is neg-
ligible —— the estimated coefficient is positive but does not exceed its stand-

ard error. The total estimated effect of mother's education on daughter's
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FIGURE 7.5

Estimated Reduced Form Educatiopal Attainment Models
for 18-30 Year 01d Females and Males*
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TABLE 7.2

Standardized Regression Coefficients (and Standard Errors) for

Explanatory Variables of Reduced Form Model

of Educational Attainment - 1.8-30 Year Old Females and Malegs

Predictor

Five year total family income

Number of siblings of child

Father's education

Mother's education

Parent test score

Wage rate for unskilled labor

Expenditure per pupil

Females

.21
(.05)

-.18
(.04)

.03
(.05)

.20
(.05)

-10
(.05}

-.02
(.04)

.01
{.05)

-246

446

Males

.17
(.05)

-.10
(.03)

.30
(.06)

.12
(.06)

-.01
(.05)

-.17
(.05
(.05)

.325

353
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education is large and significant. When income, family size, and father's edu-
cation are taken into account, having a college educated mother rather than a
grade school educated mother is associated with slightly more than one extra year
of schooling for daughters. The implication of this is that the fathers set
standards for sons while mothers set them for daughters.

The effect of family size on educational attainment depends upon the sex
of the child. TFor males, the number of siblings had a small but significant
negative effect on educational attainment. For females, on the other hand, fam-
ily size has large negative effects. When other variables such as income level
and parental educational attainment are held constant, each additional sibling
leads to one-sixth of a year less of education for daughters.

The variable "parent test score" which measures the cognitive sgkills of the
head of parental household (86% of whom were males) has a significant and posi-
tive direct effect on educational attainment of daughters. For sons, it can be
recalled, there were important effects of parental test score on the child's
achievement motivation and test score, but the total effect of parental test
score on the educational attainment of the son was small and insignificant. Since
the intervening variables are not measured for femalesg, it is impossible to esti-
mate the direct and ipdirect effects for them.

The environmental variables of wage rate for unskilled labor amd per pupil
education expenditures are not significant determinants of educational attainment

of females.

IV. Implications and Speculation

The results presented thus far have shown that many factors lead to unequal
educational attainment. Family resources and parental education levels are im-
portant, independent determinants of the educational attainment of both sons and
daughters. Local labor market conditions and quality of schooling are important
for somns but not for daughters.

An often stated goal of society is to equalize the opporitunity for educa-
tion. A definition of equal opportunity is given by Masters (1968): '"Equal
opportunity is defined as a situation in which each individual's chances of
achieving his goals depend only on his own inherited ability and are unaffected
by his parents' income and education” (p. 159). It was shown in the previous
section that family income and parental education levels have powerful effects on
eduycational attainment, even when measures of ability and motivation are taken
into account. Furthermore, it was seen that the ability and motivation measures

themselves were related to parental education levels. The remainder of this
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section will present & more complete interpretation of these results in light of

the goal of equal opportunity for education.

While both income and parental education levels are important determinants
of a child's educational attainment, the overall effect of the former is consider—
ably less than that of the latter. An additional $1000 of family income can be
expected to increase average educational attainment of either the son or daughter
by a litctle more than one-twentieth of one year.l To the extent that education
subsidy programs are viewed by families as income their effect on attalnment will
probably be quite small. Tailoring any such programs not only to the income of
the familv but also to the needs of the family will have more effect on the edu-
cation of women than men. This follows from the fact that the number of siblings
had twice the detrimental effect on female educational attainment than on male
attainment.

The importance for males of the county wage rate for unskilled labor sug-
gests that it is useful to consider the opportunity cost to the student of
attending school. With all other variables held equal, a $.50 per hour increase
in the unskilled wage rate is associated with an average dnop in educatiocnal att-
ainment of a little more than one-quarter of a year. Young men might be kept in
school by a program which lowers the opportunity cost of education, such as a

payment to enrolled students

While opportunity cost, family income, and needs have significant effects
on educational attainment, the importance of parental educational attainment is
as great or greater than any of them. In a sense, this is an unfortunate finding
because the effect of the income and needs variaples are more amenahle to change
through public peolicy. Unfortunate though it may be, the importance of socio~
economic background, independent of income, is clearly shown in the statistical
analysis of this study. When income and family size are taken into account, the

educational advantage to the son of college educated parents over the son of

1Other studies have used single year income as a measure of family resources.
Most have found a similar relationship between it and educational attainment.
Masters (1969) does this but argues that a single year income measure may not
adequately capture the 'permanent income” of a family. He thus includes a
housing quality variable as an additional measure of permanent income and finds
a very large relationship between it and education. The income measure used in
this chapter is a five year average total family income for families in roughly
the same life cycle stage (i.e., with children leaving home). That it performs
little better than single year measures argues against speculation that the
relarionship between education and family income is appreciably understated if
a single year income variable is used.
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grade school educated parents is greater than two and one-half years. To daugh-
ters the advantage of these different parental educational levels is a little
over one year.

Since parental education levels have such an important effect on educa-
tional attaimment of the child, independent of income, it is important to under-
stand the way in which these effects operate. Leibowitz (1972) has suggested a
human capital framework with cognitive skills as the chief intervening variable.
The results presented in the previous section confirm that a measure of cognitive
skills for males is systematically related teo the '"quality" of rthe home environ-
ment as measured by the cognitive skills and education of the parents. But the
importance of the indirect effect of parental educational attainment operating
through the cognitive skills measure of the child is swamped by the estimaced
direct effect.l The indirect effects are small partly because of the imperfect
relationship between parental education levels and the child's cognitive skills,
but mainly because of the weak relationship between the child's cognitive skills
and his educational attainment. These findings are rather unfortunate from a
policy viewpoint. Preschool programs which attempt to reduce the inequality in
the distribution of cognitive skills will apparently do little to equalize either
educational opportunity or actual attainment. A successful preschool pregram
will have to concentrate on reducing the effects of unequal home environments
which are, to a large extent, independent of the cognitive skills of the children.

The addit;onal intervening variable —-- a child's achievement motivation ——
was included in this study as an attempt to further specify the ways in which
parental attaimments influence the attainments of their children. Like cognitive
skills, it is systematically related to the educational attainment of one of the
parents. But even though the effect of achievement motivation on educational.
attainment is larger than the cognitive skills effect, the relatiomnship is still
so imperfect that the indirect effects of paréntal attainments operating through
achievement motivation are quite small.

The child's cognitive skills and achievement motivation fail to explain the
relationship between parental educational attaimments and the attainment of the
child. While part of this may be attributed to measurement error, it Seems Very
unlikely that these are powerful intervening variables. Other variables need to
be specified. Sewell (1971) reports on the success of three sets of "social
psychological intervening variables: (1) high school performance, (2) signifi-

lThe estimated indirect effect of mother's education was .02, the direct effect
was .12; father's education had a negligible indirect effect and a .27 direct
effect.
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cant others' influence, and (3) educational and occupational aspirations” (p. 799)
He Einds that these variables mediate about two-thirds of the total association
between socioeconomic background and educational attainment. Economie writers
speculate on a different set of intervening variables. Bowles (1973) argues that
certain characteristics which are developed in the home, such as mode of self-
presentation, dependability, and docility, are important in determining both
years of education and income. Leibowitz (1973) writes that these and all other
human capital investment variables need to be specified.

What emerges from the data analysis undertaken in this and other studies is
the fact that there is an important effect of sociceconomic background on educa-
tional attainment which is independent of permanent dincome and family size.

Part of this effect operates through the child's cognitive skills while some of
it goes through the intervening variable of achievement motivation. Most of it,
however, seems tg¢ be independent of these two variables. 1t is important that
further research efforts be directed toward the specification and measurement of
additional intervening variables so that the way in which status is passed on

from parent to child is better understood.

SUMMARY

1. Educational attainment of children was hypothesized to be a function of
parental family characteristics (income, family size, parental cognitive skills
and educational attainments), characteristics of the child (cognitive skills and
achievement motivation), and environmental factors (local labor market conditions
and quality of schooling). The characteristics of the child are also a function

of the parental family characteristics.

2. The data used to estimate the model come from reports of both the child
and the parents over five years of interviews. Measurement of family character-

istics should be considerably better than in other data sets.

3. When the relative importance of the various determinants of educational
attainment are estimated, there are significant independent effects for parental

attainments and family income for both males and females,

4. TFor males, the intervening variables of cognitive skills and achieve-
ment motivation are equally important in determining educational attainment,
The former 1is strougly related to the education of the mother, the latter to the

father's education. Neilther of these intervening variables explain much cf the
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total relationship between parental attainments and the education of sons. The
total effect of father's education on the education of sons is considerably
greater than the effect of mother's education. The local labor market conditions
are also important for males and indicate that programs which seek to equalize

educational opportunity need to account for the opportunity costs of education.

5. For females, the dintervening variables were not measured and only a
reduced form of the entire model could be estimated. Mother's education is much
more important than father's education in influencing the educational attainment
of the daughters. Family size has twice the negative impact on the educational

attainment of the daughters that it does on the sons.

6. Purely "economic" programs which attempt to equalize educational oppor-
tunity by income supplementatiocn and/or cost reduction will probably reduce the
inequality to a certain extent, More important than these economic factors,
though, is the socioceconomic status of the parents. A necessary condition for
the success of a program is that it equalizes the effects of these socioeconomic

status differences.

7. We have not discovered in this chapter the exact way in which socio-
economic factors affect education. We do find, however, that most of the effect
does nut operatre through either cognitive skills or achievement motivation,
Programs which attempt to equalize preschool cognitive skills may change the
unequal distribution of these gkills but they will not equalize educational

opportunity,
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(1)

(2)

(3)
(4)
(5)
(6)

(73
(8)

(9}

(10)

TABLE A7.1

Zero Order Correlation Matrix for Educational
Attainment Variable - 18-to 30-Year 01d Males

2y @ W &

Five year average

total family income  -.153 .43 .39 .33
Number of siblings

of child -.33 -.31 -.26
Father's education .55 .53
Mother's education 42

Parent test score

Child's achievement
motivarion

Child's test score

Wage rate for
unskilled labor

Expenditure per pupil

Child's educational
attainment

MTR 7G55

(6)

.19

-.04
.24
.09

.29

(7}

.21

-.21
.32
«32

.40

.18

(8)

.22

-.06
.14
.20

.10

.03

.06

(%)

.26

-.05
-30
22

.21

.13

-19

.39

(10)

.37

-.26
.20
.37

.30

-29

.33

.00

.25
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(2)

(3
(4)
(5)
(6)

N
(8)

TABLE A7.2

Zero Order Correlation Matrix for Educational
Attainment Variables - 18-to 30-Year 014 Females

Five year average
total family income

Number of siblings
of child

Father's education
Mother's education
Parent test score

Wage rate for
Unskilled labor

Expenditure per pupil

Child's educational
attainment

MTR 7057

(2) (3 (4)

-.13 .43 .40
-.20 -.18
.48

(3)

.34

-.23
.51

.45

(6)

.07

-.02
.02
.13

.04

(N

.21

-.14
.21
.11

.19

.31
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(8)

.37

-.27
.31
.38

.32

.03

.12
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(1)

(2)

(3)
(&)
(3)
(6)

€))
(8)

(9

10

Five year average
total family income

Number of siblings
of child

Father's education
Mother's education
Parent test score

Child’'s achievement
motivation

Child's test score

Wage rate for
unskilled labor

Expenditure per pupil

Child's educational
attalnment

MTR 7055

TABLE A7.3

Means, Standard Deviations and Ranges for
Educational Attainment Variables - 18-to 30-Year Old Males

Mean

12,436

3.57
9.79
10.35

8.40

6.93

9.90

2.37

5.54

12.58

Standard
Deviation

7037

2.40
4.03
3.213

2.26

2.40

2,12

0.92

2.26

2.28

Minimum Maximum
Value Value
1095 41,210
0 ]

0 18

0 18

0 13

0 12

0 13

1 5

1 9

0 18
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TABLE A7.4

Means, Standard Deviations and Ranges for
Educational Attainment Variables - 18-to 30-Year 0ld Females

Standard Minimum Maximum
Mean Deviation Value Value

(1) Five year average

total family income 12,120 8204 956 78,540
(2) Number of siblings

of child 3.36 2.34 0 8
(3) Father's education 10. 36 3.67 0 18
{4) Mother's education 10.26 3.79 0 18
(5) Parent test score 9.28 2.49 0 13
(6) Wage rate for

unskilled labor 2.38 1.20 1 5
(7) Expenditure per pupil 6.03 2.51 1 9
(8) Child's educaticnal

attainment 12.85 1.99 3 18

MTR 7057




333

Chapter 8

SUMMARY OF FINDINGS

This volume is an investigation of the determinants of the level of family
economic well-being and of its changes over time. Well-being is a composite
concept, made up of components within and beyond the control of family members.
Both overall well-being and some of its principal components -- family size and
composition, earnings. labor force participation, transfer income, income insta-
bility, and educational attainment -- have been the subjects of separate chap-

ters in this volume.

Traditional analyses have invesgtigated the relation between the components
of economic well-being and various background and demographic characteristics,

It is not a recent finding that low income familie§ tend to contain people who
are old, disabled, or handicapped by inadequate education, who are discriminated
against because of race or sex, or who grew up In areas with little economic
opportunity. But for as long as we have known these facts, we have also observed
that many people from deprived backgrounds attain high levels of economic well-
being. ‘I'he issue of what it is in the enviromment or in the individual-and his
or her behavior patterns that leads to improvement in economic status has not
been resolved in traditional studies. That issue motivated the design of the
study and the analysis of this volunme.

Our data contain personality and attitudinal measures of 5000 families and
patterns of their economic hehavior over a five-year period. We have supple-
mented these measures and the usual demographic information with several envi-
ronmental variables -— the condition of the local labor market, the level of pub-
lic school expenditure and so on. The statistical techniques we employ to con—
duct the data analysis are extremely flexible. They seem more appropriate than
even repeated application of ordinary methods for finding which of the attitudes,
behavior patterns, background factors, and envrommental conditions are important
in determining economic well-being in the entire population and in its major sub-
groups.

This chapter summarizes the effects of variables which may be subject to

change through public policy. This task seems more important than detailing the
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unchangeable results of predetermined background factors. We will report find-

ings on both the presence and absence of effects for the policy relevant vari-
ables., 1In spite of our flexible search strategy, we can be less confident of
negative findings than positive ones because they may result from errors in
measurement or from the dominance of background factors. Yet the negative find-
ings are often extremely important because they fail to confirm popular beliefs
on which policy is often based.

We consider the effects of each policy relevant variable across all of the
components of well-being. Readers interested in the way in which a particular
component relates to the determinants of family well-being are referred to the
summary at the end of each chapter and, of course, to the analysis of the chapter
itself, First discussed here are the set of environmental factors, many of which
are subject to change by public policy or through the migration decisions of fam-
ilies. Race and sex are the mext variables considered. They, of course, are not
changeable but their effects in labor and commodity markets are subject to change
through public policy. Educational attainment levels cam potentially be changed
either by the individual or by social encouragement and incentives. Public pol-
icy can also affect the composition of families. It can encourage children to
split off from parental homes, motivate individuals to move into and out of homes
of relatives, or change the incentives for parents to have children. All of
these composition changes affect the well-being of families. Finally we discuss

the effects of behavior patterns, attitudes, and personality.

ENVIRONMENTAL FACTORS

One of the most interesting environmental variables is the level of unem-—
ployment for the county in which the families reside.l It has no effect on wage
rates for either men or women and has no effect on a family's chances of remain-
ing at the bottom end of the income distribution. Unemployment rates, however,
do affect labor force participation in two ways. First, they result in higher
unemployment experiences for the individuals in our sample, although the associ-
ation is weaker than one might expect. Second, they decrease the number of hours
of work, even after taking into account unemployment experience. County unem-—
ployment levels also affect the instability of individual incomes and a family's
chances of getting oIf welfare.

Higher wage rates for unskilled labor in the county seem to lead the young

lThis and other information about local labor market conditions were obtained by

mail questionnaires from the county unemployment compensation officers each year,
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to quit school, while higher than average expenditure per pupil in a school sys-
tem encourages them to stay in school. Both of these effects are statistically
significant but are much less important than family characteristics. Unskilled
wage rates also are assoclated with high wage rates among all workers.

In counties where the relative job opportunities for unskilled nonwhites is
worse than it 1s for whites, nonwhites report an increased incidence of unemploy-
ment and are much less likely to hold second jobe.

The amount of urbanization in the area reflects the variety of job oppor-
tunities and therefore affects people'’'s economic fortumes. We find that among
those in the target population, the likelihood of being peisfstently poor is less
for those in urban areas. Living in a large city also tends to increase a
worker's wage rate, and for women, it increases the economic benefits of edu-
cation. The administration of welfare seems to differ im the large urban areas,
covering the very poor better than elsewhere but excluding those who have higher
incomes but are still in poverty.

We find that epvironwent has an important impact on the level of a family's
well-being and on the instability of income. Environment has an impressive fack
of effect on trends in family well-being; this is especially true on the global
level. It also has no influence on the changes in wage rates for men, and only
a small effect for wowen. Environment is relatively unimportant in explaining

which families got on welfare.

RACE

There are large racial differences in wage rate fevefs with blacks earning
about 10X less than comparable whites. Unemployment is alsc more serious among
blacks, even when differences in education are taken into acceunt. Controlling
for occupation reduces the differences, indicating that blacks have limited ac-
cess to the more stable jobs. Whites are more likely than blacks to offset very
low wage rates by working long hours. This may be due to more restricted oppor-
tunities for nonwhites in finding second jobs or jobs offering particularly long
work hours.

Income instability is also greater among nenwhites, even when the effects
of other factors are taken into account. Perhaps as a result of this instability
blacks are more likely teo go on welfare, although they are not more likely to
stay on than whites.

We find an interesting difference in the benefit to education for blacks
and for whites. On the global level, the chances of a white family being persist-
ently poor are very small if the head has a high school edueation, but this is
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not true for a black family. The reduced benefit of education to blacks does not
operate through wage rates. Blacks have the same wage .payoff to more education
as whites. Rather, it seems to be a result of education failing to reduce the
amounit of unemployment blacka experience as effectively as it does for whites.

It may be possible to change the effects of race on economic well-belng,
Minority group members ae exhibiting more rapid #afes of economic improvement,
particularily those in the middle years, ages 25 to 54. 1In considering wage rates,
we find that blacks in the middle wage group are doing the best. Whether this
improvement is because of changing public policy or changing atritudes is not
known, but the gap is being narrowed.l The very small group of Spanish Ameri-
cans in our sample have the largest rates of increase, but they also started out

with the lowest level of econcmic status.

SEX

We estimate that women are paid $1.00 an hour less than similarly qualified
men. The impact of sex discrimination ¢on the poverty population is substantial
since many poor families are headed by women and a family's chance of being per-~
sistently poor is about twice as great if the head is a women. During this five-
year period there is evidence of greater increases in wage rates for women than
for men, but the largest gains were made by women in white collar jobs or with
more education rather than those with the lowest wage rates,

That women are more likely to be on welfare than men is not surprising and
is the regult of eligibility rules, However, families headed by a female and nof
on welfare at the beginning of the study are no more likely than other poor fam-
ilies to go on welfare. Families where the male head left, especially if there
were three or more children, are most likely to turn to welfare for assistance
and once a woman is on welfare, she has a high probability of staying on until
her children e&row up or until she marries.

The educational attainment of children leaving home does not depend on the
sex of the child. The way in which the home enviromnment relates to completed
years of education, however, does differ by sex. The father's education affects
how much school his son finishes while a mother's education influences the amount
of education the daughter receives. While the effect of family income on educa-
tional attainment is the same for both sexes, a greater number of children in
the family reduces the daughter's completed schooling much more than it does the

son's,

1This same phenomencon appears in the Census data from the current Population
Survey.
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EDUCATION

The extent to which public policy measures can influence educational at-
tainment is problematic. The amount of education received by men is influenced
to some extent by local labor market conditiouns and school expenditure levels,
but it is much more dependent upon family background factors independent of en-
vironmental conditions, family income levels, and need standards.

Education has a pervasive effect on the level of earnings of both men and
women. This is especially true for individuals with high test scoresg, urban
backgrounds, and military experience. Educational attainment levels also affect
labor supply and unemployment experience, Highly educated people work more
hours, suffer less unemployment (particularly whites), are more likely to have
second jobs, and enjoy main jobs in which there are fewer constraints on work
hours.

Although there is a strong static relationship between schooling and earn-
ings and labor supply, there is almost no evidence that education explains
changes in the components of family well-being. Trends in male wage rates are
either unaffected or adversely affected by more eduation. Income instability
has no relationship to education once occupational differences have been taken
into account. We find no education effect on a family's chances of either get-
ting on or off welfare except for children who moved out of parental homes during

.the period. Since education does not affect trend in the components of well-
being, it is not surprising that it also fails to affect changes in any of the

more global well-being measures.

CHANGE IN FAMILY COMPUSITION

Family composition change is the most important of all the variables we
included in our analysis of changed well-being. Declsions about marriage, having
children, and encouraging older children and other adults to stay in the house-~
hold or to leave it seem to be the main individwal decisions that affect one's
status, and there is some evidence that these decisions can in turn be ex-
plained by economic status. When, for example, we look at the likelihood of
children leaving home, we find that it is associated with the situation in the
parental home and the individual's apparent situation if he or she moved out.

Public policies concerning income taxes, rights to transfer incomes {(wel-
fare), and rent subsidies could be expected to influence decisions about one's
living arrangements. Since all of the economies of scale and most of the help
that individuals give to each other are realized through living together rather

than through cash transfers beiween households, changes in the level and distribu~
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tion of well-being are mainly caused by changes in household composition. Per-
haps this is the most important finding of all — that the family and the regpon-
sibility that people have for one another are still more important than any
social policy or individual behavior in deterwining the changing distribution of

well-being.

BEHAVIOR PATTERNS

It was originally thought that observations on various types of "proper"
behavior would show which of them resulted in improved economic well-being. We
attempted to measure time horizon, planning ahead, risk avoidance, connectedness
to sources of information and help, economizing in the use of resources, and be-
havior such as home production which would increase real incomes, We find very
little evidence that any of these behavior patterns have consistent effects on
changes in well-being. The connectedness variable seems to affect the changes
over the five years in family money income adjusted for needs, particularly for
the low income population, while economizing is important for changes in a dif-
ferent global well-being measure -~- taxable income of head and wife. Neither of
these behavior patterns seems to affect the other well-being measure so little

confidence can be put in them.

ATTITUDES AND PERSONALTTY

Several self-rated attitudes were measured for each of the five years,
They included indexes of aspiration-ambition, trust-hostility, sense of personal
efficacy, and perceived propensity to plan ahead. These attitudes affect almost
none of the components of economic status and their changes over time. It is not
merely that these measures failed to show up for the entire sample of families
either by themselves or when other variables were taken into account; they also
failed to affect any of the important subgroups of the population. Insofar as
we have segregated important subgroups, some of whom may have some opportunities
to make adjustments in their situvations, the negative evidence is impressive,

Achievement motivation was measured in the £ifth year only because it took
several years of development to create a reliable measure that was brief and easy
to administer. We do wot find systematic or powerful effects of achievement mo-
tivation on either level or trend in family well-being or its components.
Achievement motivation makes a difference aonly for young men who recently left
home. Those among them who are highly meotivated complete more education and also

have higher wage rates,
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CONCLUSTON

What seem to matter are the backgrounds and unchanging characteristics of
individuals: age, sex, education, race and family background. Ve have not been
able to find much evidence that people's attitudes or behavior patterns affect
the trends in their well-being. If these findings are confirmed by additional
yvears of data collected on trends in the families' fortunes, they have dramatic
implications for the way we view the poor. If the poor cannot control their own
fates, it seems unfair to distinguish the old and disabled as deserving and the
rest as undeserving and in need of persuasion to change.

Can one really assert that because we find little evidence that individual
attitudes and behavior patterns affect individual economic progress, that massive
changes in those attitudes and behaviors would have no effect? Of course we
cannot. But it is difficult to believe that there would not be s0me examples of
subgroups for whom doing the "right'" things resulted in rapid improvement. Yet
there were none.

Perhaps there has not been enocugh time for attitudes and behavior patterns
to exert their effects over inertia, random fluctuations, and sluggish aggregate
economic conditions. Perhaps we have not measured the right things or have not
measured them well enough. Perhaps we have not adequately isolated the auton-
omous groups for whom individual factors can show their effects and not be dom-
inated by other factors.

On the other hand, we may have been oversold on the Protestant Ethic and
have refused to see the extent to which people are the victims of their past,
their environment, luck, and chance.

It is after all difficult to believe that there are not some situations
where individual effort matters —— in seizing opportunities for better jobs,
moving to new areas or avoiding undue risks. But for public policy purposes and
for arguments about the extent to which one could reduce dependency in our so-
ciety by changing the behavior and attitudes of dependent members, the findings
certainly do not encourage expectations that such changes would make much differ-

ence.




341

Appendix A

SAMPLE WEIGHTS AND INDEPENDENT SUBSAMPLES

An efficient sampling design for studying some particular part of the popu-
lation, for example the poor, calls for oversampling the subgroup of interest, or
rather for undersampling the rest of the population with whom they are to be com—
pared. Since much of our analysis focuses on the poor, we sampled disproportion-—
ately to secure more interviews with this subgroup than would have resulted from
selection with equal probabilities. To preserve the unbiased nature of our es-
timates, each interview must be weighted by the inverse of its probability of
selection. The interview must alsc be weighted to take care of: differential
non-response, the combination of two separate samples that could overlap (SRC and
Census), and the fact that we could use only theose in the census sample who had
signed a release of their information (aﬁproximately three quarters signed). A
single weight takes care of all of these things.

The Census sample had already been dramatically oversampled in low income
and heavily non-white areas, and we selected only the families in the lower
ranges of income/needs for our follow-up interviews. ¥e also selected only a
gample of the Census sampling areas, in order to save costs. Finally, when two
samples are merged some households are eligible to be selected in either one, and
some are not, so the welghts must allew for this. The details of the weighting
are to be found in the Documentation.1

The sample can be thought of as consisting of all individuals living in the
families sampled for the first wave of interviews in the spring of 1968. TFor
analysis based on {ndi{viduals, a set of Individual weights 1s used which is un~
affected by anything which happened subsequently. Individuals who '"married into"
the sample appear in the families but have zero individual weights, but children

born into them have the weights of the parents.

1See A Panel Study of Family Income Dynamics, Vol. I, Section II, Imstitute for

Socilal Research, University of Michigan, Ann Arbor, 1972.
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For fami{fies there is the additional complication that the original indi-

viduals can end up in diverse familles, due to family changes such as divorce or
children leaving home to form families of their own. It is, therefore, best to
think of this as a sample of famlilies as of early 1972, with records of the his-
tory of each. Because some members of original families have moved out since
1968, there are cases where two or more 1972 families have the same 1968 record.

All that the reader or user of the data needs to know about all this is
that there are weights which should he used, whether the analysis is of individ-
uals or of families, in order to minimize bias in estimates. The details of the
basic samples are documented in an earlier volume.

The use of weights and the complexity of the sample design make tests of
significance complex and require keeping track of the number of interviews
on which each estimate is based as well as the fraction of the sample represented
by them. In any case, sampling errors cannot be based on assumptions of gimple
random sampling but must take account of both the complexities of the original
samples and the differential sampling rates as well. (See Appendix B), On the
other hand, measures of asgociation, such as Kendall's Tau and Cramor’'s V, and
estimates of the proportion of variance explained, such as squared correlation
coefficients and Eta squared, are little affected by these complications.

It is a mistake to focus on tests of significance and sampling errors in
the traditional manner when elaborate analysis of a complex set of data is un-
dertaken. The usual assumption of statistical inference, that a sinple set of
hypotheses is tested agaiust a set of data, is not met. Clearly if one selects
the best five out of a hundred competing explanatory variables, he should be able
to find some that appear '"significant,' because the predictors were selected by
searching the data. In fact that situation is even more complex because we often
search not only for individual predictors that matter, but for patterns, combina-
tions and structural models using those predictors.

One answer tc this problem is to use part of ‘the data for searching and se-
lecting the best explanatory model and to use an independent part to estimate how
much the unexplained variance has been reduced and how sure of the estimated re-
lationships one should be. The procedure used to divide our sample into inde-
pendent parts for searching and testing is as follows: Area probability samples
are clustered at several stages, which reduces costs per interview far more than
it reduces the amount of information per interview. Primary sampling areas are
selected, usually counties or clusters of counties involving large urgan areas.
Then there are arez segments selected within those primary areas, and so on

until finally several dwellings near ome another are selected. A random division
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of the dwellings into two subsamples might easily put one of a pair of nearby

dwellings in each sample, making the two samples rore alike than two simple ran-
dom samples would be and thereby exaggerating the extent to which the second
would confirm findings from the first.

In order to have genuinely independent subsamples from a clustered proba-
bility sample, then, one must select and assign whole clusters to one sub-
sample or another. Indeed, except for the largest, self-representing primary
sampling areas, it is whole primary sampling areas that must be allocated to one
subsample or another. This requires an Intimate knowledge of the sample design.,
Both for our analysis purposes and for other users of the data we have designated
four independent quarter samples which allow a search on one-quarter, one-half or
three-quarters of the data, and to assess the power and significance of the find-
ings on & fresh independent remainder.

The ideal procedure is even more complex. BRecause of the small number of
primary areas the independent samples are not used to estimate sampling errors,
nor is the use of one or more of the independent subsamples an efficient way to
make the best final estimates of the parameters of the final model selected. The
independent subsample is best used to estimate the explanatory power of the se—
lected model and to see whether the individual relationship parameters are con-
sistent with those estimated with the other data.

In some cases we have tested the model on the independent data in exactly
this way, In other cases we have moved from a part sample to the full sample
in order to focus on the stability of the estimates, and to provide the best
final estimates of the relatiomships. A comparison of half-sample with full-sam-
ple estimates also provides some indication of the stability of the estimates.

Whether one looks at estimates from a fresh independent part sample or from
the whole sample, sampling error estimates must also take the sample design into
account. When part of the sample was searched to select the best model, a sug-
gested procedure for using the sampling error estimates in Appendix B is to act
as though the number of cases on which the estimates were based is the number In
the independent part sample, even though the estimates were derived from the full
sample. TFor example, where the searching was done on a half sample and the final
estimate used the full sample, the reader should cut the number of cases in half
before entering the sampling error tables or before calculating an approximate
sampling error and allowing for the design effect.

The reader may wonder whether the costs of probability sampling are worth
it if statistical inference from the results is so difficult, complex, and impre-

cise. But in fact with any other kind of sampling, one has ne idea at alf what
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the precision or stability of his estimates are or how likely another sample

would be to replicate them.
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Appendix B

SAMPLING ERRORS

Any estimate based on a sample will have a wvariance resulting from the fact
that only part rather than the whole population is measured; such estimates will
vary from sample to sample from the same population. Measures of sampling varia-—
tion of a proportion, mean, or other parameter are commonly called "sampling
errors." For Aimpﬂe randem samples, the standard error of a proportion is esti-
mated from the expression /;?i:;$7;: where p is the sample proportion and n is
the number of cbservations on which the proportion is based; for a sample mean
the standard error is approximated by dividing the sample standard deviation by
the square root of the number of sample cagses. With complex probability samples,
however, estimating sampling errors is more difficult. To prepare estimations of
sampling variability for this report, we have relied on two estimation techniques:

1) for proportions and means we used formulas approximating sampling errors

when only one primary unit is selected from a stratum:1

2) for MCA coefficients and adjusted means we used a repeated replication

method.2

Since it is impossible to present an estimate of sampling error for each of
the many estimates and differences between pairs of estimates cited in this re-
port, we focus on measures of average variability for statisties of certain types
-~ proportions, means, and MCA adjusted means. In the case of means, for example,
sampling errors have been computed and are presented only for certain variables
and subgroups especially important in the analysis and thought to refleet the
range and mix of variables and subgroups investigated,

It should be kept in mind that departures from simple random sampling can
result in smaller or larger sampling errors per ‘case according to the nature of
the departure. Stratification and oversampling may reduce sampling variability
while clustering and differential sampling rates not directly beneficial to a par-

ticular estimate may increase sampling variability. The combined effects of these

1see Leslie Kish, (1965), pp. 282-293.
2See Leslie Kish and Martin Frankel, (1970).
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departureg result in sampling errors that can vary from somewhat less than simple

random sampling errors to a great deal more. Fortunately, it is possible to gen-
eralize about the kinds of items where the 'design effect' (DEFF)l is large (sam-
pling errors much larger than simple random sampling) and those where it is likely
to be small. For example, anything involving race has substantially larger de-
sign effects because the races are clustered geographically. As mentioned in
Appendix A, however, we oversampled the poor (and hence also blacks). The effect
of this oversampling is to reduce the sampling error by increasing the number of
cases, after it has already been made larger pei cas¢ by the geogranhical concen-—
trations of places where hlacks live.

An intuitive way to understand the design effect of clustering in increas-
ing the sampling error per interview is to think of some extreme cases. Suppose
one took two interviews close together in each selected side~of-a-block, to save
interviewers' travel costs. From this sample one may estimate the proportion of
the population who are black. The second interview in each cluster provides al-
most no information, given present segregatlon patterns. As a result a sample of
1000 would have only about 500 effective degrees of freedom and a standard error
about 40X larger than a simple random sample of 1000 cases.2

We present two sets of sampling errors: the first is for means and propor-
tions and for the differences between pairs of means or pairs of proportions; the
second is for the parameters of some sample multiple regresslons using categori-

cal predictors.

Sampling Errors for Percentages and Means

Sampling errors for percentages, means, differences of percentages, and
differences of means were computed by a variation of the "collapsed stratum'
method discussed in Kish (1965, pp. 283-286). This method involves pairing pgeo-
graphically and economically similar strata, aggregating the sample values for
each primary selection member of a pair, and employing the differences between
paired aggregates as measures of wvariability. 7o the extent that the paired pri-
mary selections differ, the method will slightly overestimate the actual wvariance.
Details of the procedure used at the Survey Research Center are found in a paper
by Kish and Hess (1965).3
lDesign effect is defined to be the ratio of an estimated sample variance, as

calculated from sample data, to the corresponding simple random sampling vari-
ance based on the same number of cases.

2That is, the standard error increases by a factor of ¥ 2 when the sample size
is halved.

3Leslie Kish and Irene lless, [The Survey Research (enter's National Sample of
Dwellings, 1965, p. 43 ff.]
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A. PERCENTAGES AND DIFFERENCES OF PERCENTAGES

Table B.1l gives the approximate values of sampling errors associated with per-
centages in this report, according to the magnitudes of the percentages and the
number of sample cases on which they are based. As demonstrated by the fa-
miliar formula for simple random sampling, standard error = / E;éﬁEL, sampling
errors depend on both of those factors. ™"Sampling error' here refers to two
standard errors, the range on either side of the estimated percentage which, for
large samples, represents the 95% "level of confidence." If one requires a preat-
er or lesser degree of confidence, a wider or narrower range than two standard
errors can be chosen.

The numbers shown in Table B.1 result from the multiplication of the simple
random sampling errors by a factor of 1.5, the square root of "design effect,”
representing the effect on sampling variability of departures -~ specifically
stratification, clustering, and disproportionate allocation selecticn —— from
simple random sampling. In this case, the design effect employed is an estimated
averapge design effect obtained for an assortment of percentages subjectively se-
lected but thought to be representative of the variables and subgroups investi-
gated in this study.

Alcthough Table B.1l gives a satisfactory approximation of sampling variability
for most percentages in this report, caution should be exercised in applying it
to percentages based on samples of geographically clustered subpopulations. In
particular, Table B.1 does not appfy to percentages based on the black sample or
subgroups of the black sample sinece the average square root of design effeet for
percentages based on blacks is about 2.25 rather than the 1.5 implicit in the
Table. Thus, for inferences to the black population or subgroups thereof, the
sampling errors in Table B.l are to be multiplied by a factor of 1.5,

Approximate sampling errors for differences of percentages, computed in the
same way [{average square root of design effect) x (srs standard error) =
1.5 (/Yp(1-p) (l/nl + l/nz)l are shown in Table B.2, The sampling errors of differ-
ences provide a range on elther side of the estimated difference which, in a long
sequence of samples of this type, would include the true population difference
about 95% of the time. The more complicated form of Table B.2 is due to the depen—
dence of the sampling error on o base sizes as well as on the approximate magni-
tude of the percentages being compared.

As in the case of single proportions, inference to the black population re-

quires that the numbers in Table B,2 be multiplied by a factor of 1.5.
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TABLE B.1

Approximate Sampling Errors of Percentages*
(expressed in percentages)

Number of Interviews
5000 2500 1500 1000 700 500 300 10D

Reported
Percentages
50 2.1 3.0 3.9 4.7 5.7 6.7 8.7 15.0
30 or 70 1.9 2.7 3.5 4.3 5.2 6.1 7.9 13.7
20 or 80 1.7 2.4 3.1 3.8 4.5 5.4 6.9 12.0
10 or 90 1.3 1.3 2.3 2.8 3.4 4.0 5.2 9.0
5 or 95 .9 1.3 1.7 2.} 2.5 2.9 3.8 6.5

*The figures in this table represent two standard errors. Hence,
for most items, we have "95% confidence" that the value being
estimated lies within a range equal to the reported percentages,
plus or minus the sampling error.

Note: The sampling errors in this table do not apply to percent-
ages based on the black sample or subgroups of the black
gsample. To attain an approximate sampling error for a
percentage of blacks (e.g. the percentage of blacks on welfare
in 1970), multiply the appropriate tabular figure by 1.5.



TABLE B.2

Approximate Sampling Errors of Differences*

(expressed as percentages)

Size of
Sample Size of Sample or Group
or Group 2500 1500 1000 700 500 300 100
For percentages from about 35% to 65%
2500 4.1 4.7 5.5 6.4 7.3 9.1 15
1500 5.5 6.1 6.9 7.7 2.5 16
10090 6.7 7.4 B.2 9.9 16
700 8.0 §.8 10 16
540 9.5 11 16
300 12 17
100 21
For percentages around 20% and 80%
2500 3.4 3.9 4,5 5.1 5.9 7.3 12
1500 b.h 4.9 5.5 6.2 7.6 12
1000 5.4 5.9 6.6 7.9 13
700 6.4 7.0 B.3 13
500 7.6 8.8 13
300 9.8 14
a0 17
For percentages around 10% and 9%0%
2300 2.6 2.9 3.4 3.9 4.4 5.5 9.2
1500 3.3 3.7 4.1 4.7 5.7 9.3
1000 4.0 4.4 4,9 5.9 9.4
700 4.8 5.3 6.2 9.6
500 5.7 6.6 9.9
300 7.3 10
100 13
For percentages around 5% and 95%
2500 1.9 2.1 2.5 2.8 3.2 4.0 6.7
1500 2.4 2.7 3.0 3.4 4.1 6.8
1000 2.9 3.2 3.6 4.3 6.9
700 3.5 3.8 4.5 7.0
500 4.1 4.8 7.2
300 5.3 7.5
100 9.2

*
See footnotes to Table Bl.
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B. MEANS AND DIFFERENCES OF MEANS

Summarization of sampling errors for means is difficult since standard er-
rors for means, unlike those for percentages, depend on the unit of measure of
the variable in question. The presentation adopted here is to provide sampling
errors for & variety of means and differences of means, shown in Table B.3., For
the total sample and for most of its subgroups, the square root of the design
effect averages around 1.4, The square root of design effect for the black sam-
ple and relevant subgroups is about 2.1 or about 50% higher than for the total

and white samples.

C. MCA ADJUSTED AND UNADIUSTED MEANS

To estimate the standard errors of the statistics preduced by Multipie
Classification Analysis (e.g., class means, coefficients, adjusted class means,
etas and betas) we split the sample into balanced half samples using the "bal-
anced repeated replication” (BRR) technique.l The MCA equation is then estimated
twice: omnce using the whole sample and a second time using the half sample. The
squared difference between the statistics of the half sample and the correspond-
ing statistics of the whole sample provides an estimate of the variance of that
statistic. Repeating this procedure 12 times and averaging the resulting vari-
ances provides a more stable estimate of the variance of the MCA results.

An estimate of the simple random samples (srs) standard errors is given by:

o//n  for unadjusted class means and by
Y 1-r2 o//n for adjusted class means,

" where o = standard deviations of the dependent wvariable (from whole sample), n =
number of cases used in estimating the mean, and Rz = multiple correlation coef-
fieient. The ratio of the standard errors computed from the 12 half samples to
the estimated simple random sample standard errors yields an estimate of the
square root of the design effect ( YDEFF ). Tn Tables B.4 and B.5 we present the av-
erage of these /NEFF for each MCA predictor. "wo different MCA regressions were
estimated. In the first, the dependent variable was food consumption (Table B.4):
in the second, the dependent variable was log of head's labor income {Table B.5).
These dependent variables were selected to illustrate the types 6f variables ana-
lyzed in the text.

Several general conclusions may be drawn from the results presented. First,
the average /DEFF for the categories of a predictor range between 1.2 and 1.8 for
the adjusted means. (For the unadjusted means the average VIFFF is generally

lower than for the adjusted means.) The reader may, therefore, use the following

%ﬂle technique described in this section has heen described in more detail in Kish
and Frankel (1970).



Estimated Sampling Errors for Selected Means

TABLE B.3

and Their Differences

4. 1971 WORK HOURS

Square Root of

Definition Number of Estimated Estimated Design Effect
of Subgroups Sample Cases Mean Standard Error (YDEFF)
All 50538 1639 22.9 1.55
Target Population 2608 1141 44,5 2.08
Difference 498 32.3 2.18
All 5058 1639 22.9 1.55
Splitoffs 1115 1738 36.5 1.35
Difference 99 34.8 1.39
All 5058 1639 22.9 1.55%
Same Head, in labor
force 5 years 2410 2227 18.0 1.34
Difference 587 22.0 1. 45
All 5058 1639 22.9 1.55
Female Heads 1206 1277 39.3 1.51
Difference 363 37.1 1.54
Target Popularion,
white 1080 1147 55.4 1.62
Target Populatiom,
black 1422 1069 50.6 1.90
Difference 78 71.8 1.66
Target Population,
male 1563 1452 58.8 2.07
Target Population,
female 1045 644 39.6 1.53
Difference 808 69.4 1.80
Splitoffs, white 651 1793 41.6 1.17
Splitoffs, black 431 1497 81.9 2.01
Difference 296 86.6 1.60
Splitoffs, male 838 1957 37.9 1.32
Spliteffs, female 277 1203 70.6 1.39
Difference 753 744 1.27
Same Head, in labor
force 5 yrs., white 1571 2250 18.0 1.09
Same Head, in labor
force 5 yrs., black 748 2037 48.9 1.93
Difference 213 49.7 1.64

351



352 TABLE B.3

{continued)
Square Root of
Definition Number of Estimated Estimated Design Effect
of Subgroups Sample Cases Mean Standard Error {YDEFF)
Female Head, <65,
white 478 1378 43.9 1.08
Female Head, <65,
black ’ 698 974 66.7 1.98
Difference 4503 74.9 1.42
Black 1753 1347 50.3 2.03
Spanish-American 124 1715 108.2 1.25
Difference 369 111.3 1.24

Splitoff, male employed,

working 250 hrs. in

1971 723 2121 30.5 1.17

Splitoff, female emploved.

working 250 hrs. in

1971 142 1694 60.8 1.27
Difference 427 64.0 1.18

B. 1971 FAMILY INCOME

All 5058 7090 $156 1.58
Target Population 2608 2815 112 1.67
Difference 4275 169 1.73
All 5058 7090 156 1.58
Splitoffs 1115 5596 152 1.18
Difference 1493 207 1.50
All 5058 7090 156 1.58
Same Head, in labor
force 5 years 2410 10720 264 1.79
Difference 3631 171 1.65
All 5058 7090 156 1.58
Female Heads 1206 3782 15% 1.55
Difference 3308 193 1.57
Target Population,
white 1080 2835 137 1.28
Target Population,
black 1422 2503 150 1.99
Difference 331 204 1.56
Target Population,
male 1563 3823 154 1.61
Target Population,
female 1045 1200 76 1.37

Difference 2622 177 1.59
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TABLE B.3
{continued)
Square Root of
Definition Number of Estimated Estimated Design Effect
of Subgroups Sample Cases Mean Standard Error (/DEFF)
Splitoffs, white 651 $5901 $154 .90
Splitoffs, black 431 4188 429 2.63
Difference 1714 427 1.80
Splitoffs, male 838 6527 195 1.28
Splitoffs, female 277 3316 232 1.30
Difference 3211 312 1.33
Same Head, in labor
force 5 yrs., white 1571 11113 279 1.57
Same Head, in labor
force 53 yrs., black 748 6818 309 2.09
Difference 4295 449 1.94
Female Head, <65,
white 478 4296 186 1.10
Female Head, <6&5,
black 698 2142 176 1.90
Difference 2154 235 1.22
Black 1753 4096 218 2,20
Spanish-American 124 7588 135 1.26
Difference 3492 135 1.25
Splitoff, male employed,
worked 250 hrs. in
1971 723 7166 215 1.33
Splitoff, female employed,
worked 250 hrs, in
1971 142 4869 244 1,11
Difference 2287 358 1.31
C. FIVE-YEAR AVERAGE FAMILY MONEY INCOME
All 5058 $10031 151.2 1.59
Same Head Only 3568 10394 182.2 1.50
Difference 363 57.9 1.06
Same Head, black 1189 6495 318.2 2.45
Same Head, white 2259 10866 209.5 1.37
Difference 4370 390.4 1.95




354

TABLE B.4

K
Average Values of vDEFF TFor Unadjusted and Adjusted Class Means
from a Multiple Classification Analysis®#*

Dependent variable Food consumption
R2 = .58

N = 5060

Average YDEFF for:
Number of Unadjusted Adjusted

Predictors Categories Class Mean Class Mean
Annual food standard 9 .97 1.4
Family money income S 1.0 1.3
Head's race 2 1.3 1.4
Size of place 7 1.1 1.5

*
Using 12 balanced half-samples.

ok
See Glossary. MCA is essentially regression using sets
of dichotomous predictors. We have averaged the design
effects over all the categories of each set of predictors.



*
Average Values of vDEFF For Unadjusted and Adjusted Class Means
from a Multiple Classification Analvsis

Dependent Variable

Predictors

Head's education
Head's race
Head's sex

Years of work
experience

TABLE B.5

1l

®2

.26

N o= 35037

Average YDEFF For:

Log of Head's Labor Income

Number of Unadjusted
Categories Class Mean

Adjusted
Class Mean

9 1.1
4 1.3
2 1.5
8 1.4

*
Using 12 balanced half-samples.

*k
The MCA is based on those family heads who remained in the
sample all 5 years and who were in the labor force each of

those years.

1.3

1.2

1.8

1.7
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rule of thumb to estimate sampling errors for MCA adjusted means presented in the

text:

1) Estimate the srs standard error:

Ogre ™ Y1-RZ o/vn
where, g= standard deviation of the dependent wvariable.
= number of cases in the category.

2} Multiply srs by an estimate of the DNFFF.

While the design effect varies across predictors, 1.5 apnears to he a rea-
sonable estimate of VMEFF for most predictors.

Reestimation of the /NEFF based on the unweighted cross-section sample only,
revealed generally lower desipgn effects. This result indicates that a substantial
portion of the design effect of the MCA adjusted means is due to weighting alone.
The tmpact of weighting on the sampling errors, however, is ambiguous inasamuch as
the precision per case is reduced by the weighting, but the sample size is in-

creased for crucial estimates including poor people or blacks,.

References

Kish, Leslie, Survey Sampling, John iley & Souns, Inc., Mew York, 1965,

Kish, Leslie and Frankel, Martin, "Balanced Repeated Replication for Standard Fr-
rors", Journal of the American Statistical Assoclatiom, Veol. 65, Sept. 1970,
pp. 1071-1094,




357

Appendix C

TECHNIQUES OF STATISTICAL DATA ANALYSIS

In addition tO0 the usual tables and ordinary multiple regression, three
other multivariate analysis procedures were used: regression using sets of di-
chotomous {(dummy) variables (MCA), a sequential searching program for continuous
dependent variables (AID), and a program for categorical dependent variables
(THALD) which searches for subgroups with different d{sfributionsé rather than

different means.

MULTIPLE CLASSIFICATIUN ANALYSIS IMCA)I

Many of our explanatory factors have no scale but are classifications like
region, occupation, or race. Others have a numerical scale but may have non-
linear effects. To solve both these problems, it is possible to treat the mem-
bership in any one subclass of a classification as a dichotomous or dummy explan-—
atory variable, and use ordinary multiple regression.

The extra degrees of freedom used in the estimation are no problem with
samples in the thousands, and the loss of precision £rom converting a numerical
variable into categories (bracket intervals) is minimal. If the relationship
between a predictor and dependent variable is linear, as few as seven classes
with their dummy variables as predictors can account for 98X of the variance
that the full continuous variable could explain. If the relationship is not
linear, the dummy variables can do better, TFinally, a special group can be made
of those who did not answer the question or for whom the question was inappropri-
ate, rather than excluding them from the analysis and losing the other informa-
tion they have provided.

It is only too commen in presenting the results of dummy varjable regres-
sion to express the effects of membership in some subclass as a deviation from

another excluded subclass, which may even be small and extreme., A simple alge-

lI'he reader unfamiliar with regression in general or the MCA program should refer
to Frank Andrews, James Morgan, John Sonquist, and Laura Klem, dultiple Clasgsi-
fication Analysis (2nd Edition), Institute for Social Research, The University
of Michigan, Ann Arbor, Michigan, 1973.
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braic transformation allows one to express the effects as deviations from the
grand mean and the weighted sum of the coefficients for any one classification
that exhausts the sample will then add to zero. The MCA program makes this
transformation.

It is easier for the reader, however, if the results are expressed as unad-
justed and adjusted subgroup means, adding the grand mean to all the deviations.
The difference between the unadjusted and adjusted means is the correction for
intercorrelation among the predictors. Indeed, it is useful to think of the
results of dummy variable regression as a set of subgroup means adjusted for the
fact that that subgroup is not like the whole population in its distribution on
several other characteristics. An adjusted wage rate for female fFamily ‘heads,
for example, is an estimate of what their wage rate would be if they had the same
distribution as the whole population on age, education, race, etc. The pattern
of those adjusted means provides a direct sense of the stability and dependabil-
ity of the results. A persistent monotonic rise or fall, without oscillations in
the adjusted subgroup means, adds to one's confidence in the reliability of an
estimated effect,

The program alsc produces estimates of the explanatory power not of indi-
vidual subclasses, but of whole classifications such as race, or education.

The gross power 1s estimated by the square of the correlation ratio (eta) or the
fraction of the variance of the dependent variable 'accounted for by the subgroup
means. The net power 1s estimated by an analogue to the normalized regression
coefficient ¢f numerical regregsion and is hence called beta squared. If the
explanatory characteristics are not too highly intercorrelated, then beta squared
is a good approximation to the square of the partial correlation coefficient, the
best measure of the marginal explanatory power of a predictor.l

The MCA program can be used t¢ analyze 3 dichotomous dependent variable
provided the overall proportion classified 0 or 1 is not close to zero.2 In that
case the results are estimate probabilities, unadjusted and adjusted. The use of
dummy variable predictors reduces the problem of explaining a dichotomous depen-
dent variable since the possibility of predicting a probability less than zero
or greater than 1 by using extreme values of the predictors is less because the

extreme values are grouped in a class.

lA direct estimate of the partial correlation coefficient requires re-running
the regression omitting a whule set uvf dummy variables for one classification.
The decrease in the multiple correlation squared as a fraction of (1 - the mul-
tiple correlation without the marginal classification) is the partial correla-
tion for that classificationm.

“See Appendix E for a detailed description of dichotomous dependent variables.
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While MCA does not assume linearity in the relationships, it does assume

additivity of effeects (no interaction effects ~- the effect of one predicter does
not depend on the level of any other predictor). A limited number of interac-
tions can be embodied in categorical variables which account for various combina-
tions of characteristics. In several analyses incorporating very extensive in-
teractiong, however, they have been introduced as special predictors in linear

. 1
regression models.

AUTOMATIC INTERACTION DETECTOR (AID)

The Automatic Interaction Detéctor program is a computer program2 for
searching large data sets for a structure to explain some interval scale depen-
dent variable. Unlike regression, it does not impose assumptions of linearity,
additivity (i.e., the absence of interactions) or symmetry.

The way in which the program operates can best be explained with an exam-
ple. In rhe initial chapter of the first volume, AID was used to help explain
why some initially poor families "climbed out" of poverty over the five years of
the study. The sample included those below a certain level of income rela-
tive to needs in the first two years of the study. Those families that managed
to rise above that income/needs level by the final years of the study (i.e.,
climbed out) were scored "1" and those that failed were scored "0." OFf all these
initially poor families, 34% climbed out. AID was used to relate this dichoteo-
mous dependent variable to a set of independent variables measuring .environmental
conditiong, background and demographic characteristics, attitudes and behavior
patterns. Each of the independent variables is bracketed into a rather small
number of categories (usually 5-10). As explained in the previous section of
this Appendix which describes Multiple Classification Analysis, the collapsing of
interval scaled variables into a small number of bracketed intervals loses sur—
prisingly little precision. Variables both with and without a natural ordering
can be used.

The program scans all possible dichotomous splits on a given independent
variable and retains the one which explains the greatest fraction of the variance
of the dependent variable. If, for example, the education variable consists of
the clasgificaticns 0-8 years, 9-11 years, 12 years, and more than 12 years, then
the program will first examine the population subgroups with fewer than 9 years

of education and with 9 or more years and calculate the extent t¢ which the

lSee Appendix D on such interactions.

2See John A, Sonquist, Elizabeth Lauh Baker and James M. Morgan, Searching for
Structure (2nd Edition}, Institute for Social Research, The University of
Michigan, Ann Arbor, Michigan, 1973.
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unexplained variances of the dependent variable has been reduced by this division
It then compares the population subgroup consisting of those with 11 or fewer
years of schooling to those with 12 or more and makes the identical calculationm.
This process continues until all such dichotomous splits of all independent vari-
ables have been examined.l The variable which proved to be most important in
explaining which families climbed out of poverty was the education of the family
head and the best division of the variable was at the level of high school grad-
wation, The subgroups of those with and without high school diplomas differed
more with respect to the chances of climbing out of poverty than any other two
subgroups in the sample. The chances of the non-graduate group climbing out were
23%; the chances for the graduate groups were more than double that -- 52%.

The program then actually divides the sample by educational attainment and
assesses all of the predictors for importance in explaining who among the fami-
lies with heads who had not completed high school were able to climb out. It
repeats the process on the population subgroups of families with heads who had a
high school diploma. For both of these subgroups it turns out that the score on
the sentence completion test was best able to explain movement out of poverty,
Heads of families with higher test scores were more likely to climb out for both
education subgroups. The four educaticn-test score subgroups created by these
two sets of splits have average proportions of families climbing out which range
from 17% {for che low education-low test score group) to 63% (for those with
high education-high test scores).

That the test score variable was important to both of the education sub-
groups dnd had similar effects on each of them indicates that the effects of test
score on a family's chances of climbing out do not depend upon educational at-
tainment; that 1is, there appears to be no interaction between test scores and
education. If different variables had heen important for the two education sub-
groups then the AID program would have shown it by splitting the two education
subgroups on different predictors.2 And if the same variable was most powerful
for both groups, but had different effects, the subgroup data would show that.

After the four education-test score subgroups have been created, the pro-
gram next assesses the host of independent variables for explanatory powers

within each of these subgroups. New, smaller subgroups are created and, in turn,

lFor independent variables with a natural order (such as education) the rank
order of the predictor classes is maintained. TFor variables without order

{such as region) the reordering of the classes is allowed and thus a much larger
number of dichotomous splits are examined.

zThe program output gives information on net only the division of the variable
that proved most powerful, but om all splits of all independent variables.
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searched. This process continues until splits either result in subgroups which
are too small or the splits themselves do not explain some minimum amount of the
total variance (usually half a percent} of the dependent variable.

The final results of the program are very transparent. One has a diagram
(Figure 1,16 for the example of those climbing out of poveriy) showing a succes—
sively finer set of population subgroups, defined by the sequence of divisions
that created them. If the effects of the independent variables are additive then
the same predictors should appear symmetrically in the brances of the diagram and
with similar effects. 1f, however, different subgroups are further divided on
quite different predictors, or their effects are different, this lack of symmetry
implies interactive effects. Once discovered, they can be introduced into a
linear model which cah be estimated and tested by the usual procedures. This
testing, however, can only be done on a fresh independent set of data and nol
with the data used to gelect the model. The separation of the searching and
testing is crucial and it has been made possible in this study by the designation

of four independent quarter samples (see Appendix A).

ANALYSIS OF CATEGORICAL DEPENDENT VARTABLES (THATD)

When the particular dependent variable of interest is measured on a contin-
uous scale {(such as wage scale or hours of labor force participation) or if it is
dichotomous, taking values of zero or unity (such as whether climbed out of pov-
erty) then AID is the appropriate search program., If, however, the dependent
variable conslsts of a set of categories which have no natural ordering (such as
mode of travel to work or kinds of change in family composition) the AID's
eriterion of redueing unexplained variance cannot be used. THAID was developed
to apply the same flexible search process of AID to categorical dependent
variables.

While AID finds the division of the sample on an independent wvariable which
maximally reduces the unexplained variance of the dependent variable, THAID finds
the division which maximizes the differences in the d.istiibutions of the sub-
groups across the categories of the dependent variable.

An example will perhaps clarify this process. In Chapter 4 of Volume II,
the dependent variable of interest is how people get to work. It was found that
for those individuals living within two miles of work, the relevant mode of
choices were driving, walking, and taking public transportation. These three
lFor a full description of the program with examples, see James Horgan and Robert

Messenger , THAID: A Sequential Anralysis Program for the Analysis of Nominal

Scale Dependent Variables, Institute for Social Research, The University of
Michigan, Ann Arbor, Michigan, 1973.
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choices are the categories of the dependent variable "'travel mode' and it was
found that the population was distributed across these categories as follows:
69% drove, 26% walked, and 5% took public transportation.

Several predictors could be expected to affect this distribution
found that the variable which mattered most in terms of producing population sub-
groups that had maximally different distributions wag city size. These living
in cities larger than 500,000 were much more likely to use public transportation
or walk and less likely to drive (39% drove, 44Z% walked, and 17% used public
transportation). For those living in cities smaller than 500,000, the likelihood
of using the various modes was, of course, reversed: 78% drove, 21% walked, and
1% took public transportation. The criterion measure that indicated that this
division of the sample was more "powerful" than the division on any other cate-
gory of this or other predictors is called deffa., It is simply the weighted sum
of deviations of subclass percentages from those of the parent class ro which
they belOng.l Since the sum is weighted by the number of observations in each
category of the dependent variable, a division of the sample on a predictor that
is most powerful must result in two groups which are both of appreciable size and
have widely dif ferent distributions across categories of the dependent variable.

As with the AID program, THAID finds the most powerful division of the en-
tire sample and then searches through the subgroups formed from the division for
the most powerful predictor for additional division.

In terms of the example of travel mode to work, the sample is divided by
city 8ize and rthen predictors are reassessed for their importance (delta) in
explaining the distribution of those living in small cities and those living in
large cities. As it turns out, different predictors are important for these two
subgroups: the sex of head is most important for those living in large cities,
and wage rate matters for those living in small cicies. Thus, two interactions
seem to have been uncoveredzby THAID: the effects of both sex and wage rate on

travel mode depend upon the city size,

KENDALL'S TAU-BETA AND CRAMER'S V

Two measures of association for cross-classifications were used in these

analyses -- Kendall's Tau-b, a rank correlation coefficient, and Cramer's V.,

I
The Chi-square statistie is similar to delta although it is the sum of sguated
deviations. Thus, delta can be thought of as being equivalent to "Chi-unsquared!

2That these apparent interactions are, in fact, real can be investigated in sev-
eral ways. First, it is necessary to check to see whether either sex or wage
rate competed with one another for the two city size splits. A more formal test
of significance can be made if the interactions are built into a linear model
and tested on a fresh set of data. N
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Kendall's Tau-b assumes that the two classifications have nmatural ordering and

that if an individual is higher than another individual on one rank, he should be
higher on the other as well. It varies from -1.0 if all pairs show & reverse
effect to +1.0 if all possible pairs show the expected effect.

Cramer's V makes no assumption about order of the classes but merely asks
how well one could predict to which subclass of one characteristic a person be-
longs if it were known which class of another characteristic he was in. It
aggumes that whole distributions wmust be predicted rather--than individuals;
hence, it is similar to most Chi-squared measures. However, for large samples,
it is also equivalent to the mean square canonical correlation between the two
sets of dichotomies defined by the two classifications. It varies from 0, where

there is no association, to 1, where one could predict perfectly from one classi-
fication to the other.




365

Appendix D

CATEGORICAL INTERACTIONS IN LINEAR REGRESSION MODELS

If a researcher suspects that all the parameters of a linear model are dis-
similar in different subgroups of a population, he can run separate regressions
on the different subgroups. He can then compare the residuals from the separate
regressions with those from a single regression on the full population and use &
Chow test for the significance of the intersctions. If the number of parameters
in the model is large, however, such tests for complete interactions become very
expensive in degrees of freedom and thelr power in detecting limited interactions
is very low.

Cften, the researcher is concerned with interaction effects for only a
small number of parameters. The remaining parameters are important for the model
but are assymed to have consistent effects for the full population. For exposi-
tion we consider interactors on only one parameter, the coefflcient of X. The

model without interactions has the form:

K .
1. Yi=a+BKi+k£l Yy L, te, fori=1.... N

and the matrix of independent variables has the form:

2. 1 X 2y - - - Zy
1 . . e e e e
Xy 2y -2y
1T .
L Xy Iy =77 Iy

It is hypothesized that the coefficient of the varilable X differs across
subgroups. Using an indicator variable ﬁij' which takes value 1 1if the ith
observation is in the jth subgroup and zero otherwise, the interactive model may
be specified as:

J

J
3.
¥, 0= [ao + jElajaij]+ [Bo + j£1§ij6j]xi+27k?ki to,

and the matrix of independent variables has the form:




366

4. 1, Xl, 61, Glxl, 62, 62X1, Cesaa GJ, §JX1, le e ZKl
1
1, xi, 61, clxi, 62, szi, e 6J, Gin’ zli veras ZKi
1
1, Xg» 895 81X, 8,y 8,K00 oonn. 815 61K 102y veree Zpy

The coefficients for a particular subgroup are given by the complete ex—
pression within the brackets. The individual Bi's or ai’s represent deviations
of the subgroup slope or intercept from that of the excluded group. If the sub-
groups for which interactions are allowed are mutually exclusive and exhaustive,
it is possible to drop the overall intercept and X variable and enter X and the
intercept separately for each subgroup. The estimated parameters may then be
directly interpreted as the coefficients for their appropriate subgroups. As
noted below, such a specification is not as flexible as that in equatiom 3 if
the model is additive in first order interactions. The specification of equation
3 also has the advantage of yielding simple t tests for each interaction effect.
It is, of course, always necessary to exercise care in specifications to avoid
exact linear combinations and the resulting singular matrix.

As indicated in equation 3, it is generally necessary to allow a subgroup
to differ in both slope and intercept. The specification of only a separate
slope may result in anomalous estimates. In many cases a dummy variable for a

subgroup will have been included in the simple additive model so that & xi is the

only new varilable entered in the model to allow for the interactionm. Tﬁe essen~
tial point is that the dummy or indicator variable is likely to be necessary for
the proper specification of the interaction even if it does not appear to be
significant in the simple additive specification. A graphical interpretation of
the coefficients is given in Figure D.l, with the 7's held constant.

In Figure D.la the estimated model includes a coefficient for X and a
ghift parameter or dummy varilable for subgroup 1. In Figure D.1b the slope on X
is allowed to differ for subgroup 1 but the indicator variable has been dropped
so that a separate intercept is not allowed. In this admittedly extreme example
the misspecifications in a and b show no effect at all for the variable X, the
shift parameter, or the slope interaction. In the proper specification, shown
in Figure lc, all three are included and are highly significant.

The specification of equation 3 gains still further flexibility if addi-

tivity in first order interactions may be assumed. Under that assumption, the
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FIGURE D.1
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varjous subgroups feor which Interactions are specified need not be mutually ex-—
clusive.

The nature of assumption of additivity in first order interactions bears
further clarification by a simple example. Suppose we wished to allow additive
interactions between the slope of ¥ on X and race and union membership with all

other factors held constant. We would define two indicator variables such as:

5. &, = 0 for whites

1 for nomwhites

Cn
n

2 0 for nonunion members

1 for union members

Note that the choice of the base group {(all Gi=0) is arbitrary so long as a singu-
lar matrix is avoided, but interpretation is easier if it represents a plausible
and relatively frequent combination of characteristics.

The model is then specified as:

6. Y = oy + alal + azﬁz + BOX + Blle + 8262X+E
After estimation we would obtain the predictive equation:
7. ¥ = (uo + “161 + c:.262) + (BO + 5161 + 8262)}{

and the estimated curves for different groups would be

8a. Y = &0 + gcx for white, nonunion

b. ¥ = ;0 + ;l + (EO-Pal)x for nomwhite, nonunion
c. Y= &O + ;2 + (éo +§2)x for white, union

d. Y= ;0 + ;l + ;2 + (EO + El + Ez)x for nomwhite, union

Note that the difference between the coefficients for white nonunion members
and those for nonwhite union members is assumed to be the sum of the individ-
ual effects of race and union membership.

1f we wished to relax the assumption of additivity in interactions and
allow full interactions, we would need to define another indicator variable, 63,
for nonwhite union members. Estimation of this model would then yield the pre-
dictive equation:

9. ¥ = (ap + als, +ops, + als,) + (By + 8]8, + ByS, + BY8LX
The primes affixed to the estimated coefficients indicate that the coefficients

are expected to be different under the complete specification.
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The coefficients, ab and éé. give the estimated difference between effect
of the specific combination of race and union characteristic and the sum of their
effects when they occur separately. If the assumption of additivity is correct,
however, the coefficients ;é and éé will be insignificant and the changes in
other coefficients will be minor.

The specification of higher order interactions may well be necessary for
some models, but it rapidly becomes expensive in parameters as the number of
interacted characteristics increases. Complete interactiens with the five
sets of characteristics, for instance, would involve 25=32 combinations of
characteristics and 64 estimated parameters as compared with the 10 necessary
for the additive first order interactions.

It is possible, of course, to specify a selected subset of higher order
interactions. If, for instance, we wished to allow interactions of a slope co-
efflcient with race, union membership, and sex we might specify the second order
interaction for nonwhite females but allow other combinations of characteris-
tlcs to be represented by the sums of first order terms.

This similarity of the specification im equation 3 to the commen specifica-
tion of multiplicative interactions for metric variables should be noted. The
equation:

10. Y =a + BlX+ 82W+ BBX*W+ e
can be arranged:

11. Y = (o + Bzw) + (Bl+ BBW)x+

In this specification both the intercept and the coefficient of X vary linearly
with W. Clearly, the order could be reversad so that the coefficient of W varies
with X.

The metric interaction is very tidy so long as these linearities hold. If
there are non-linearities such as threshold effects, however, the specification
of the interaction with a categorical step function may well provide a better
approximation to reality. The categorical specification is also likely to be
more robust in its sensitivity to 'odd ball" extreme cases.

It has also been our experience that a larger number of interaction effects
can be specified by the categorical method since multicollinearity problems

rapidly become severe with metric interactions.
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Presentation and Interpretation of Coefficients

Frequently & researcher may wish to compare repression results from a
model with categorical interactions on some slope parameter with results from a
model with a single slope parameter and conly dummy variables for the correspond-
ing categories. As mentioned earlier, the indicator variables are included in
both regressions while the interactive model also includes their cross products
with the slope variable. Though the included indicator wvariables are identical
in both cases, one must be careful in comparing thelr estimated coefficients.

In the simple mecdel a single slope is estimated for all categories and the dummy
variable coefficients are simple shift parameters which do not depend on the
value of the slope variable at which they are evaluated. In the interactive
model, however, the coefficients of the indicator variables represent the dis-
tances between the various regression lines evaluated at the zero point of the
slope variable and since the slopes differ, the distances between the lines womld
change if evaluated at a different point. In many cases the mean of the slope
variable is substantially removed from zero so that differences in intercepts
evaluated at zero are quite unlike differences evaluated at the mean.

It is the latter set of values, the distances between the Tegression lines
of various subgroups in the interactive model evaluated at the point of means,
which 1s most nearly comparable to the set of dummy variable coefficients from
the simple model.

The nature of this comparison is illustrated in Figure D.2. The distribu-
tions in Figure D.2a and D.2b are ldentical, but D.2a shows the estimated re-
gression lines from a simple linear regression with two dummy variables while
D.2b shows the regression lines from a properly specified model allowing addi-
tive slope interactions with the two dummy variable characteristics. It is
clear from the figure that the dlifferences between the regression lines of Fig-
ure D.2b at X=0 are not comparable to those in Figure D.2a. When the differences
are translated to the mean of X as indicated by the ;; in Figure D.2b we can see
direct comparability. 1In the figure the subgroups all have the same mean values
of the X variable so that the translated intercepts in the interactive model are
exactly equal to the dummy variable coefficients from the simple model. When
the subgroups have different means on the interacted variable this exact compara-
bility is lost, but evaluation at the mean of X generally provides values of the
coefficients which are more easily interpretable. The translation of the co-

efficients is accomplished by use of the simple formula:

A - _
a; =ao; + Bix
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FIGURE D.2
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Alternatively, the model can be specified sc that the zero point of the
interacted variasbles is at the sample mean or a selected value near the center

of the distribution. The model of equation 6. would be spaciFied as

12, Y = ag + a8, + a8, + B X+ Blﬁl(x-x) + stz(x—x)

-

Under this specification the estimated coefficients @ and ;2 give the distances
between the subgroup regression lines evaluated at X . In our experience with
models specified in this manner the estimated coefficieunts ;i are the same as the
translated coefficients from specification 6. and both are closely comparable to
the dummy variable coefficients from the simple model. Further, the standard
errors estimated under specification 12. are alsc very close to the standard
errogrs of the dummy coefficients in the simple model. This indicates that those

standard errors may be used as good approximations for coefficients estimated

under specification 6. and translated to the mean value.

Other Useful Applications

A curvilinear relationship in a single variable mey be treated as an inter-
action of that variable with itself. As illustrated in ¥igure D.3, indicator
variables may be specified for intervals of the independent variable, so that the
curve 1s approximated by a set of straight line segments. Again, one advantage
of such a specification over a specific curved function, such as a polynomial or
logarithm, is its robustness in the face of extreme cases.

Another related specification is useful in the case of an independent
variable which takes value zero for some substantial subset of observations and
has a continuous distribution on the positive or negative half-line for the re-
mainder of the cobservations. 1In such cases there is often an effect associated
with the simple presence of s non-zero value on the variable which may be differ-~
ent from the effect due to variations in the non-zero value. Two examples are
illustrated in Figure D.4.

In the example of Figure D.4a, neither a slope nor a dummy variable for posi-
tive values of Ri would reveal any relationship if one were included without the
other. In Figure D.4b, proper specification requires only a dummy variable. but
if Ki alone were inecluded in the model 1t would appear to have a significant ef-
fect. If the model is initially specified with both slope and Intercept, unneces-—

sary complications can be dropped if they prove Insignificant.
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FIGURE D.3
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FIGURE D.4
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Appendix E

DICHOTOMOUS DEPENDENT VARIABLES

Some of the analysis in this wolume deals with dichotomous dependent vari-
ables. Geographic mobility is scored zero for stayers and one for movers. Labor
force participation, movement from below to above the poverty line, and other
occurences are scored similarly. This appendix discusses some statistical issues
relating to dichotomous dependent variables analyzed by regression or Multiple
Classification Analysis (lCA).

There are three specific problems associated with the application of least-
squares regression to analysis of dichotomous dependent variables (referred to as
estimation of a linear probability functiom). First, estimated probabilities, ¥,
are not constrained to the 0-1 range. TFor example, the regression of a dichoto-
mous dependent variable y on a continuous x might produce a least squares regres—
sion line as drawn in Figure E.l. For the lowest values of x, ¥y is less than
zero, and for the largest x, y is greater than l.l Dummy variable regression
{(e.g., MCA} can also produce estimated probabilities less than zero or greater
than one. Estimated probabilities outside of the 0-1 range are obviously not
easily interpreted.

A second problem is attributable to the linearity assumption of regression

analysis. Consider the following bivariate distribution:2
X ¥ probability
0 0 .1
1 0 4
2 1 A
3 1 1

Here y can be predicted from x with certainty, but the squared simple correlatien
- 2 . , R . o
coefficient, p”, is only .75, Linearity is not assumed in dummy vatiable regres-

sion, so this problem does not necessarily arise with MCA.

1Lansing, John B., and James N. Morgan, Economic Survey Methods (Amn Arbor: In-
stitute for Social Research, The Univeraity of Michigan, 1971, pp. 296-297.

Example taken from Neter, John and E. Scott Maynes, "On the Appropriateness of
the Correlation Coefficient with a 0,1 Dependent Variable,' Journal of the Am-
erican Statistical Association, 65:330 (June 1970), pp. 501-509.
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FIGIn© E.1

Least Square Regression Line on Dichotomous Dependent Variable

FIGURE E.2
Logit Transformatilion of Probability

Logit = Log TE'E
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A third difficulty is that a dichotomous dependent variable results in a

1
heteroscedastic error term. In multiple regression, for a given vector of inde-
pendent variables X, the error term for observation i is:
r
e, =y, - XiB.
B is the vector of estimated regression coefficients. Since ¥q is either 0 or 1,
e; must be either -X'B or 1-X'B. If E(ei) =0, e; must be distributed as follows

in order to maintain the expected value of zero for the error term.

ey f(ei)
-X'B 1-X'B
1-X'B X'B

The variance of ei is then:
E(e§)=(—x'3)2 (1-X'B) + (1-X'B)° (X'B) = (X'B) (1-X'B),

3 t = = F
and since X'B ¥y Eyis

Ee,”) = by, (1-Ey,).
The disturbance is therefore hetercoscedastiec, varying systematically with Eyl.
Ordinary least squares results in inefficient (non-minimum variance) estimates of
the regression coefficients, if the error term is heteroscedastic, although the
estimated coefficients remain unbiased. The degree of heteroscedasticity is de-
termined by the specific distribution of the estimated probabilities. Models in
which y does not vary substantially (i.e., a poor model in the sense that the in-
dependent variables do not markedly discriminate '""1" responses from "0" respomses
on the dependent variable) are less heteroscedastic., And because of the distri-
bution of y(l-y) for 0_y<l, for models with a given variance of the estimated
probability (Var y = E(y ~y)/n), those with y near .5 will be less heteroscedas-
tic than those with ailarge or small mean probability.

Solutions have been proposed for each of the above mentioned statistieal
problems associated with dichotomous dependent variables. To deal with the di-
lemma of estimated probabilities outside of the 0-1 range, a number of transfor-
mations of the estimated probability have been proposed. An early and prominent
transformation is the probit,2 the effect of which is to fit the probability to
the independent variables with an S-shaped curve instead of with a straight line.
The logit transformation is another method of fitting the data to an S-shaped

3 . - .
curve, Theil™ is one advocate of this transformation, which is considerably more

lGoldberger, Arthur, Econometric Theory(M.Y.: Wiley, 1964), pp. 248-250.

9
“Finney, D. J., Probit Analysis, 2nd ed., (Cambridge: Cambridge University Press,
1952).

Theil, Henry, "On the Estimation of Relationships Involwving ualitative Vari-
ables," American Journal of Sociology, 76:1 (July 1970), pp. 103-154,
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straightforward than the probit, The resulting model appears as

10ge(p/(l—P))= b, + Ebixi.
The term on the left hand side, the log of the odds (p/(l-p)), is related to p as
shown in Figure E.Z.l When expressed in p, the model takes the logistic form,
p=1/(1 + exp(—bO - Ebixi))- The logit takes on the value -= when p=0 and +o=
when p=1l. One characteristic of both the logit and probit transformation is that
a given change in the value of an independent variable will have less effect on
the estimated probability if the probability i1s near zero or one than if the
probability is near one-half. The intuitive interpretation of this feature is
that an individual's performance as indicated by the 0-1 dependent variable ig
more responsive to changes in the independent wvarigbles i1f that individual is
"flexible" as indicated by a probability near .5. DNote the contrast with the
linear probability function, where a given change in an independent variable
causes the same change in the estimated probability regardless of the value of
the probability.2 Berkson gives examples demonstrating that logistic and probit
transformations result in similar conclusions as to the effects of the indepen-
dent variables on the dependent variable.3
In response to the problem of the linearity assumption, YNeter and Maynesa
discuss several alternatives toc the correlation coefficient in cases where the
dependent variable is dichotomous. One proposed alternative is the famililiar cor-

relation ratio, etaz, which in the case of a dichotomous y is defined by

2 2
= I - -
eta hwh(ph p}” / (p(1l-p))

where v takes on the values 1 and 0 with probabilitiea p and 1-p, respectively, x
takes on the values x (h=1,..,m) with probabilities Wy and Py = E(y/xh). The
advantage of this procedure is that there is no assumption of linearity in the
dependence of y on x. If x 1s a continuous variable, this approach requires that
x be transformed into ordinal categories. This is precisely the procedure fol-
lowed in MCA. The R2 from an MCA analysis is actually a multiple etaz, where the
Py values are derived from a multiple regression of the dependent variable on
more than one x,

lheil (1970), p. 107.

2A computer program for the non-linear estimates required to fit the multivariate

logit has been developed und tested at the Institute for Social Research. Pre-
liminary tests show that with samples of 1000 or more, even wien the probability
is around .05, the reduction in error variance is quite small.

3Berkson, Joseph, "Application of the Logistic Function to Bio-Assay," .Journal
of the American Statistical Association, 39: (Sept. 1944), pp. 357-365.

4Neter and Maynes (1970).
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The standard procedure for adjusting for heteroscedastic residuals is to re-

sort to generalized least squares. As Goldberger1 demongtrates, in the case of
a dichotomous dependent variable the appropriate procedure is to uge the ordinary
least squares regression to obtain the caleulated values vy Ey and then use

y (l—yi) as the diagonal elements of an estlmated disturbance matrix Q,, and
finally recompute b, = (x' a, lx) l( 'Q* y) to get best linear unblased estimates
of the b, vector.

The purpose of this tedious procedure is to weigh more heavily in computing
the regression coefficients those observations that give more precise estimates
of the dependent variables. Adjustments for heteroscedasticity have not been
made in the statistical analyses in this volume.

A current debate concerns R2 statistics in the context of 0-1 dependent
variables. Regression and MCA analyses in which the dependent variable is dicho-
tomous typically result in low st. R-squareds greater than .30 are practically
unheard of. This can be understood if we recall that the regression or MCA equa-
tion generates a probability as the expected value of the dependent variable,
whereas the observed values of ¥y will all be either zero or one. Morrison 2
specifies a method for ascertaining upper bounds for R2 corresponding to differ-
ent distributions of the "true" probability of an event occuring. He uses the
example of flipping a bent coin with (true) probability of .7 of falling heads.
While the maximum likelihood prediction of the outcome would be 1, the prediction
resulting in the minimum mean squared error would be .7. Morrison defines the
true probability as that value resulting from a2 perfect model. His use of the
adjectives "'true" and '"perfect" is questionable. A perfect model, as Morrison
sees it, is apparently one that assigns probabilities correctly (pi = ;i for all
cases i) within the limits of the particular functional form and set of inde-
pendent variables one selects. But as Goldberger notes,3 the adjective "perfect”
is best reserved for a model that predicts each outcome correctly. This would
require that all the estimated piobabilities, ;, be either 0 or 1 and coinecide
perfectly with the observed outcomes. This could be done in Morrison's bent
coin Example-i% meagurements of wind velcocity, thumb thrust, etc., were availa—
ble. '"However rarely it may occur in practice, in prineiple it is surely possi-

ble to have a model which is sufficiently sharp, i.e., contains enough explana-

L Goldberger (1964), pp. 249-250.

2Tiorrison, Donald G., 'Upper Bounds for Correlations Between Binary Cutcomes
and Probabilistic Predictions,” Journal of the American Statistical Associa-
tion, 68:341 (larch 1973}, p. 84,

Goldberger, Arthur, "Correlations Between Binary Outcomes and Probabilistic
Predictions,"” Journal of the American Statistical Association, 68:341 (March
1973), p. 84.

3
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tory variables, to correctly predict every outcome of a binary variable."

Goldberger concludes that "for a binary variable, as for a continuocus variable,
the proper upper bound on R2 is unity."™

Most of the analyses of (-1 dependent variables in this volume use the
structure of linear probability functions. Bot the linearity assumption is often
effectively discarded through use of MCA or traditional dummy variable methads.
Estimated probabilities outside the 0-1 range do occur but hopefully are few in
number. And the heteroscedasticity results in unbiased but ipefficient coeffi-
cient estimates. It also may result in Inconsistent standard errors and hence
wrong judgments on significance. Low R%s are the rule rather than the exception
when the dependent variable is dichotomous and models should not be judged by
this criterion alone.

In conclusion, although there are statistical problems associated with
analysis of dichotomous dependent variables, they are unlikely to alter the gen-

eral conclus%ons of the studies reported in this volume.
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Appendix F

MEASURES OF ACHIEVEMENT MOTIVATION AND COGNITIVE ABILITY

The coriginal model underlying this Panel Study called for a measure of men-
tal ability. In the first wave of interviews a simplified version of the Ammon's
Quick Test was administered experimentally to a small subsample of the panel. It
was decided, however, that it was necessary to develop a measure more appropriate
for use in veluntary interviews with an adult population. In the belief that
psychological factors are esgential variables in explaining economic behavior, we
agked psycﬁologists Joseph Veroff, Lou McClelland, and Kent Marquis of the Insti-
tute for Social Research to explore the feasibility of developing measure of mo-
tivation and cognitive ability which could be used in househsold interviews.

The measures would have to meet fairly stringent criteria:

1. Be feasible in a cross-section sample of the United
State population.

2, Be relilable and valid for major groups within the
population.

3. Not provoke hostility or anxiety, and have a reasonable
and honest explanation to the respondents.

4. Be extremely brief -- no more than five minutes even
for respondents who are difficult to interview,

Of these criteria, time was the most severe restriction, From past research it
was clear that a single measure of achievement motivation by itself would not
have much predictive value. Multiple measures would be essential. To avoid cul-
tural bias in measuring intelligence, it was originally thought that here alsc at
least two different assessment procedures would be necessary,

Pilot studies investigating the usefulness of existing intelligence and
motivation measures were undertaken., After two preliminary surveys in Jackson,
Michigan, seven measures of intelligence were selected for further testing in a

final survey in Detroit. For testing verbal mediational facility the Lorge-

1See, Measuring Intelligence and Achievement Motivation in Surveys, by J. Veroff,
L. McClelland, and K. Marquis, Survey Research Center, Institute for Social
Research, Ann Arbor, Michigan, 1971.
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Thorndike Sentence Completion Test, Ammon's Quick Test, and Weschler's Informa-

tion Test were tried. To test perceptual performance Weschler's Digit Span,
Raven's Progresgive Matrices, and Picture Order Central amd Incidental Tests
were tried.

Although the study's directors had expected to recommend at least two types
of measures, each refiecting a different kind of intelligence, they found that
one test, the Sentence Completion Test, was significantly correlated with every
other measure, even when respondent's education, age, race, and sex were statis-
tically controlled for. Thus it alone was included in the fifth wave.

The test asks the respondent to supply from a set of alternatives a missing
word in a sentence, Although it is a measure of verbal comprehension and learn-
ing, the Sentence Completion Test also requires hypothesis testing and skill in
patterning sentences similar to skills invelved in the perceptual performance
measures which were used. It was, therefore, able to stand by itself as a wvalid
measure of intelligence.

The Detroit interview also included many varied achievement measures,

Among these were several new methods plus revisions of some traditional ones.
The measure finally selected was composed of a series of 14 questions, For most
groups, except for black females, this measure correlates moderately well with
both a projective measure of achievement and a behavioral assessment of moderate
rigk taking.

We have found that both the "I.Q." test and achievement motivation scores
correlate well with other variables (see Table F.l), but not so well that they
have no potential explanatory power of their own.

Administering these tests to the respondents caused no particular problem.
Although some interviewers predicted trouble, there were, in fact, very few
refusals.

In the word test the interviewers read the sentences and choice of words to
the respondent and the respondent was given a booklet containing the same sen-—
tences and words to follow along. Most respondents accepted the test calmly —-
even enthusiastically. The test did cause difficuities in telephone interviews
as the regpondent had no bocklet. It was almost impossible to administer to
people who could not read or had trouble with English and a very few respondents
were not able to cope with it at all.

Some of the respondents were confused and irritated by a few of the motiva-
tion questions of the "which would you rather” variety, complaining that no clear
alternatives were offered -- that sometimes both choices were desirable and could

probably be true at the same time. However, in 1972 our response rate was even
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higher than in 1971, hence few respondents can have been seriously antagonized by

these tests.

There is, of course, the problem that these two measures were taken on the
fifth interview, and one can never be sure they do not in part refleet the
results of the past five years, rather than permanent personality or ability
characteristics which caused that experience. People in white collar jobs, for
instance, might use words more often and learn how to handle them more effective~
ly. And recent success might affect people's achievement imagery. So while both
measures intend to measure a stable concept, the final proof of their explana-
tory power will only come if this panel is feollowed for enough future years so
that the outcome can Le measured agier the measurement of these factors. 4nd
even then a complex dynamic model would have to be invoked,

Regardless of the causal mechanism, however, if people are given intelli-
gence tests as part of the qualification requirements for jobs, then their abil-
ity to handle such tests is an important matter,

The Ammon's Quick Test was administered as an experiment to a small sub-
sample of this panel in 1968, the first wave of interviews., It involved sets of
four pictures and a list of words to be read off. Each word was related to one
of the four pictures, and the respondent was asked to select which one. This in-
volved not only vocabulary, but also some analogous reasoning. The original design
of the test called for careful adminigtration with more and more difficult words
until the subject missed four in a row. We could not do this with interviewers
and voluntary respondents, $0 we selected a relatively easy set, attempting to
distinguish only the middle range, not the geniuses.

At any rate, for a few respondents, we have scores for thls test 1in 1968
and for the sentence completion test in 1972.1 The inter-person correlation

between the two 1s relatively high, as can be seen in Table F.2.

lFor details of the early test, see Volume II of the decumentation, p. 46, and
Martha J. Mednick, ""The Relationships of the Ammon's Quick Test of Intelligence
to Other Ability Measures," Psychological Reports, 72 (1965), pp 48-539.
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TABLE F.2

Picture-Word Test in 1968

Sentence
Completion 14
Test in (A1l
1972 0-5 6-9 10-11 12 13 Right)
0 0 1 0 0 0 3
1-3 9 10 2 0 0 0
4-6 62 39 23 14 ? 3
7 12 13 14 16 2 3
8 0 13 33 10 3 5
g 10 13 8 20 20 10
10 7 9 19 32 29 24
11 o 0 1 1 31 21
12 0 2 0 7 7 17
i3 0 0 0 0 1 13
100%  100%  100% 100% 100% 99%
Number of
Cases 11 58 51 56 67 82
Rank Correlation (Kendall's TauB) = .47

NOTE: & very few cases where head was not the respondent in
one year or the other may reduce the correlation, but
most such cases were omitted.
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TABLE F.1

Correlations of Test Score ("IQ") and
Achievement Motivation (N/Ach) with Other Variables

Test Score Achievement Motivation
Cramer's Cramer’s

Number Variable Tau-B v. Tau-B v

2828 Race -.23 .19 -.06 .07
2915 Geographic mobility .01 .06 04 .06
2907 Hourly earnings .25 .13 .18 .10
2818 Number of states lived in .06 .06 10 .08
2543 Sex (femaleness) -.10 .13 -.17 .21
2822 Father's education .17 .11 .13 .08
2823 Head's education .37 .19 .25 .13
2813 Religion *k .08 LE .06
3825 Head a veteran .12 .10 .11 .09
2911 Region *k .07 *k .07
2975 Number of inter-county moves .08 .08 .11 .09
2974 Number of chaznpes of residence 02 .06 .09 .08
2973 Changes in jobs 4 .10 .10 .08
2972  Changes in fawmily composition -.01 .00 v .06
2934  Age -1z .09 ~-.14 .05
2950 Achievement motivation .22 .12 - -
2939  Efficscy-Planning index .18 .12 .20 .13
2940  Trust-hostility index 20 .19 .09 .08
2942  Agpirvation-ambition index -.02 .06 .12 .09
2943  Real earnings activity index .03 .07 .07 .07
2944  Economizing index -.11 .08 -.11 .08
2945  Risk avoidance index .21 12 .11 .07
2946 Planning acts index .17 11 .13 .09
2947  Connectednecs index .05 .C8 .01 .05
2948 Money earning acts index .14 .10 L4 .09
2804  Number of sibiings of head -.17 .09 -.08 .00

*
For explanation of these two measures of association, see Appendix C.

*k
Inappropriate - no natural ranking.
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Appendix G

THE COMPOSITION OF INCOME AND OTHER POLICY-RELEVANT CHARACTERISTICS
OF FAMILIES AT DIFFERENT LEVELS OF WELL-BEING

In our attempts to measure income and well-being carefully, we have asked
about components of money income, not merely its total, and have alsc asked about
nonmeoney components of income and about some of the costs involved in earning in-
come. Hence, we can look at the composition of income, both as an explanation-
deseription and as a base for assessing the impact of certain public policies.
Since we are mostly interested in differences between persons at different levels
of well-being, we concentrate on a single classification variable -- the ratio of
total family money income to a needs standard. This makes use of the most common
income measure, but also takes account of family size and structure to re-sort
people by their level of well-being (or ability to pay). It is highly correlated
with more sophisticated alternatives that take account of nonmoney income and/or
leisure.

Total family money income can be thought of as having three main components:
labor earnings, income from capital (interest, dividends, rent, royalties), and
transfer income. Transfer is income that is not currently earned by the produc-
tivity of labor or capital. It includes payments from the social security system,
retirement pensions, unemployment compensation, and workmen's compensation, all
of which were in some part paid for earlier by contributions (explicitly or im-
plicitly part of earnings). It also includes '"non-contributory" transfers such
as Aid to Dependent Children, Aid to Families with Dependent Children, and other
welfare given purely on the basis of need.

Figure G.1 shows how two of these three components, and the major element
of the third (head's labor income) vary as a fraction of total money income at
different levels of well-being. Table G.1 gives more detail on the percentages,
and Tables G.2 and G.3 give still more detail on the dollar amounts for those who
may want to focus on individual items or combine them in different ways, Trans-
fer incomes are a substantial fraction of income at the lower levels of well-
being and capital income is important only at the very top. But when we include

nonmoney capital income {imputed rent from owning a home) the picture changes.
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PERCENT OF FAMILY MONEY/INCOME
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Some Major Components, as Percent of Total Family Money Income

TABLE G.1

by Family Income/Needs

ADC, AFDC*
Other Social
Head & Welfare Security, Total

Head's Wife's Wife Total {Non- Other Ret. Money

Labor Labor Capital Taxable Contributory (Contributory Transfer

Income Income Income Income Transfers) Transfers) Income**
Family
Money
Income/Needs
Less than .40 L3719 047 . 000 490 .223 .182 . 509
LA40-.79 .258 .036 .007 L3664 .224 .279 .635
.80~-1.19 421 .033 .035 .563 .139 ,217 L436
1.20-1.59 . 508 .051 044 L 661 .065 .199 .338
1.60-1.99 . 571 .071 044 .761 .022 147 .23B
2.00-2, 39 . 667 .080 .036 .B859 .007 .097 .140
2,40-2,99 L 681 .080 .055 .B92 .002 067 . 107
3.00-3.99 .676 115 044 914 .002 .053 .085
4.00-5.99 .665 L132 .065 .945 .003 .035 034
6,00 or more .672 124 .130 974 .000 .Q18 .025
All levels of
income/needs .650 .109 .071 ,901 .010 L0860 .098
*

Includes taxable income of others in family.

*%

Includes transfer income of others in family, othexr transfer income of head and wife,
e.g., unemployment compensation, workman's compensation, alimony, etec.

MTR 1061
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Head's

Family money labor
income/needs income
Leas than .40 § 301
40 - .79 540
.80 - 1.19 1430
1.20 - 1.59 2281
1.60 - 1.9% 3491
2.00 - 2.39 5032
2.40 - 2.99 6589
3.00 - 3.99 7945
4,00 - 5.99 10,253
6.00 or more 17,063
All 7089

*The sampling errore of these means depend on the number of cases

$

TABLE G.2

Taxable Income®

Wife's
labor
income

38
76
114
229
436
610
775
1354
2044
3164

1188

Head-Wife
caplcal

income

16
121
202
274
274
535
527

1012
3317

781

Total
taxable

income

$ 389
763
1913
2968
4648
6482
B630
10,750
14,569
24,705

9818

(given in Table G.1), the standard deviation {(which varies from half
the mean to several times the mean, the latter for items which are
zero for many people) and the sample desipn effect (which increases
them by about 10-20%); see Appendix B.

MTR 1061
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Transfer Income

391

Head and Wife Others

Un-

empl. Total

Comp; Other's Money

Other Work- Alimony Trans- Trans- Total

Family money ADC- Other Social Retire- men's Child Mis., fer fer Money
income/needa AFDC Welfare Security ment Comp. Support cell. Income Income Income
Less than .40 5116 $ 6l $ 108 $ 37 $1 $ 4 $65 §12 $ 404 5 793
L40-.79 250 219 473 111 17 64 108 86 1328 2091
.80-1,19 301 174 581 158 41 60 95 70 1480 3394
1.20-1.59 128 166 710 185 86 22 133 90 1520 4489
1.60-1.99 94 45 649 249 79 69 82 191 1458 6107
2.00-2.39 40 14 515 222 71 40 79 81 1062 7544
2.40-2,99 12 17 375 282 64 57 96 133 1036 9667
3.00-3,99 21 7 345 284 75 49 130 90 100t 11,751
4.00-5.99 4 1 206 345 59 36 102 79 832 15,401
6.00 or more 0 ¢ 110 366 10 31 25 117 659 25,363
ail §$ 66 & 49 $ 3594 5266 558 $46 $ 95 $102 $1076 $10,89%

*
Includes help

MTR 1061
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The details on transfer income are illuminating, since only the non-contri-

butory transfers are impressively redistributive. The contributory element of
the others, even though they are also partially redistributive through insurance-
like arrangements, means that those who earned more contributed more, and get
more out later, But they are also more likely te have other income, so that
these contributory transfers are less redistributive between people than across
time for the same person, transferring income from when it was earned to when it
1g needed more,

Money income, however, does not include some important nonmoney income
items that contribute to people's economic status. Some are earned by labor
{home production), some earned by capital (imputed rent om equity in a home) and
some are unearned transfers (free rent, free food, food stamp subsidies). There
are also money deductions from income which leave somewhat less available for
the family, deductions like federal income taxes, commuting costs, union dues,
child care costs when parents are working, and support of relatives or ex-wives,
Figure G.2 gives a broad picture of the relative importance of labor income,
transfers, and income from capital when the nonmoney items are included too. The
most obvious change is the increased importance of capital (imputed rent), which
at the very bottom even rises in importance -- mostly because of retired people
with low cash incomes but with a home paid for. Table G.4 shows somewhat more
detail on the percentages of nonmoney incomes as a percent of imcome, and Table
G.5 gives still more detail in dollar form. At the very lowest level of family
income/needs, the nonmoney items are more than 100% of the money income more than
doubling the family's real income.

What about the costs of earning income? The main cost is federal income
taxes, which are estimated in the editing process, assuming average deductions
but making use of direct information on blindness, age, and auppoert of dependents
outside the home (see Table G.6). AELL the costs pgo up with income, but it must
be kept in mind that this is not an exhaustive coverage of costs. State and local
income taxes are not included nor are property taxes, sales taxes, and charitable
contributions. (Some of these would have to be estimated net of saving on fed-
eral income tax for those who itemize,)

Finally, we have not included in income the value of housework and child
care, nor have we taken account of the labor time spent earning income which de-
termines the amount of leisure time lefr to enjoy it. Table G.7 gives in hours,
not dollars, the amount of housework 'produced” by the members of the family or
received free from outside. It alsc shows the leisure time per adult, which is

lower at higher levels of family well-being, indicating that to some extent Lhe
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FIGURE G.2

Percentages of Total Real and Money Income from Three Sources
by Level of Family Money Income/Needs (1971)
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TABLE G:4

Some Not-Included Elements as Percent of Total Family Money Income
by Family Money Income/Needs

Additions Deductions

Non-Money Hon-Money Total

Labor or Transfer Non-Money

Capital Income* Income Income Taxes Total
Less than .40 .528 .62l .150 o . 004
40-.79 .151 . 164 .316 .002 .022
.80-1.19 .094 .076 .170 .008 .032
1.20-1.59 .030 .030 .128 .028 057
1.60-1.99 .098 .024 .122 045 .076
2,00-2.39 .079 .014 .093 .065 .100
2.40-2.99 .078 .010 .088 .083 L117
3.00-3.99 .073 .005 L0789 .101 .139
4.00-5.99 . 069 .005 074 .124 .157
6.00 or more .056 .003 .059 .180 217
All 072 .011 .084 114 .149
x
*inc ludes heme production, imputed rent,
*::C]-Ud“ free rent, free food, food stamp subsidy

Includes taxes, child care costs, commuting costs, union dues, and help to relatives.
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Non-Money Components of Income

TABLE G.S
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Labor Capital Transfers

Grow Other Total Total
Family money Saved Own Car Imputed Free Food At Work Food  Real Money
income/needs on A&R Food Repalr Rent Rent Stamps School  Saved Transfer Income
Less than .40 $112 336 $62 $209 $122  §245 $57 $69 5493 §912
40-.79 78 27 21 150 67 210 34 31 344 660
.B0-1.19 45 39 29 207 63 123 36 36 258 578
1.20-1.59 63 24 29 320 33 42 40 21 136 574
1.60-1.99 98 42 45 416 46 37 29 30 142 743
2.00-2.39 115 29 49 403 48 14 17 25 104 700
2.40-2.99 164 28 54 513 37 5 38 i3 93 852
3.00-3.99 201 28 50 588 25 4 22 9 60 927
4,00-5.99 223 © 30 49 170 28 0 29 17 74 1146
6.00 or more 238 18 a1 1152 24 0 36 5 65 1504
All §157 29 $43 $566 §38  $3z $31 §19 $120 $915

MTIR 1061
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TABLE G.6

Costs of Earning Income

Family money m:i:: Contri- Union Commuting costs Taxes Total
income/needs costg butions _dues  _head wife head & wife prhers
Less than .40 $0 $ 0 $4 § 24 50 $ © § 0 $ 28
A0 - .79 0 8 1 27 5 3 2 46
.80 - 1.19 6 16 4 50 7 21 5 149
1.20 - 1.59 9 11 8 89 12 97 29 255
1.60 - 1.99 21 1 12 100 23 256 20 463
2.00 - 2.39 23 52 22 138 26 461 33 755
2.40 - 2.99 15 71 26 183 31 749 58 1133
3.00 - 3.99 38 151 33 i89 44 1099 82 1636
4.00 - 5.99 31 158 28 226 65 1783 127 2418
6.00 or more 338 535 28 255 77 41;27 141 3501
AlL $24 $132 $27 $161 $38 $1174 $ 67 $1623

MTR 1061



397

TABLE G.7

Hours of Housework

Wife or Free

Family money Single from Leisure*
income /needs head Husband Others Qutside per Adult
Less than .40 1059 9 293 443 4135

.40 - .79 1125 67 361 263 4310
.80 - 1.19 1237 77 262 208 4142
1.20 - 1. 59 1230 58 263 228 4000
1.60 - 1.99 1342 79 242 286 3810
2,00 - 2.39 1409 79 187 220 as75
2.40 - 2.99 1488 107 254 157 3572
3.00 - 3.99 1406 107 196 265 3485
4,00 - 5,99 1301 117 167 215 3404
6.00 or more 1131 91 116 128 3406
All 1315 93 213 225 3654

#Total time minus ork and commuting time, 8 hours of sleep per day,
time unemployed or 111, home production hours, housework time). Leisure
is averaged for head and wife.

MIR 1061
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levels are illusory, having been paid for by a sacrifice of leisure time. The
inequality of a measure of well-being that takes account of leisure too wounld be
less than the inequality of income alone, since there is a preponderance of smal-
ler Families (mostly older or very young) at the lower inceome levels.

It should not be inferred that the choice between more income and more lei-
sure to enjoy it is always voluntary since other analysis indicates there are
substantlal constraints on people's choices. Some do not get pald for extra work
on their main job, and many find it difficult to get more work if they want it.

Table G.8 gives the percent of families that have various scurces of income
{or costs) so that the reader will know how many zeroes were averaged into the
numbers in the preceeding tables. It is at the higher levels of well-being where
there are the most wives working, the most frequent cases of other earners, and,
of course, the highest probability that there is income from capital. And most
of the types of nonmoney income are more frequent at the upper income/needs
levels. Transfer incomes are more likely to be reported at lower levels, but
even at the highest economic levels some people recelve transfer incomes.

The remaining tables give distributions rather than averages, since there
are some people for whom items such as commuting or consumption of alcohol are
irrelevant.l The tables focus on items relevant to the analysis of public policy
issues. The differential impact of various public policies requires knowing the
extent to which they may affect mostly people at higher or at lower levels of
well-being (or of ability to pay). We produced most of these tables a second
time using a more comprehensive measure of well-being that included nonmoney com-
ponents of inceme and deducted the main costs of earning income, but the results
were so similar that we restrict the tables to a single classification of fam—
ilies —— by total famlly money income relative to needs.

Table G.9 shows that it 15 the better-off families who are doing the most
miles of commuting. Tt is they who would benefit most from speeding of commuting
traffic, or pay most if gas prices go up or pollution controls lower gas mileage.
(They are also more likely to drive than use public transportation.)

Table G.10 indicates the relation of housing cost, paid or imputed, .to
economic level of the family and tells us who would benefit from the substitu-
tion of other taxes for the property tax. Table G.1l focuses on the equity in
owned homes which is given favorable tax treatment by the deductibility of prop-
erty taxes and the non-taxability of the imputed rent earned., Clearly the bene-

fits go to those who need them least, The third table on housing gives house-

1 s . .

A measure of association -- Cramer's V -- is given at the bottom of each table.
It assumes no rank ordering Ffor uniformity across tables, though a rank corre-
lation coefficient would be more appropriate for some of them.
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TABLE G.8

Percentages With Various Forms of Income,
by Ratio of Family Money Income/Needs

Subsidized Other

Head Food at
Head Wife & Wife Others Work
Labor Labor  Others Capital Transfer Transfer Free Food or Free
Income Income Income Tacome Income Income Rent Stamps School Food
Income/Needs
Less than .40 46 .05 .09 24 62 1 21 33 20 18
L40-.79 .44 .08 .16 13 83 9 13 35 26 21
.B0-1.19 .60 14 19 33 71 6 11 25 24 17
1.20-1.59 .66 19 17 31 70 6 5 12 22 18
1.60-1,99 .75 21 24 38 60 10 7 10 17 13
2.00-2.39 .89 28 24 37 47 6 5 4 13 16
2,40-2.99 .87 32 26 46 40 7 4 2 17 11
3.00-3.99 W71 41 25 51 34 7 2 1 13 13
4.00-5.99 .93 47 29 66 28 5 2 0 13 10
6.00 or more .97 50 25 84 16 & 2 0 16 8
Saved Saved
Saved Growing Repalring Imputed New Otherg' Free Help
on AR Foad Car Rent Taxes Taxes From Qutside
Lesa than .40 21 30 18 31 4] 0 10
.40-.79 21 26 13 43 1 2 14
.80-1.19 27 35 23 38 19 3 17
1.20-1.59 32 29 29 50 43 5 19
1.60-1.99 38 31 3 57 62 8 17
2,00-2.39 &4 3% 19 59 82 10 17
2.40-2.99 44 31 40 62 87 11 14
3.00-3.99 54 30 46 65 91 13 18
4.00-5.99 50 27 41 70 96 15 15
6.00 or more 47 21 30 77 99 14 9
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TABLE G.9
Miles to Work For Husband Plus Wife Family Money Income/Needs

Less than
0.40 .40-.79 .80-1.1% 1.20-1,59 1.60-1.99 2.00-2,39 2.40-2,99 3.00-3.99 4.00-5.99 6.00+

Total Miles To
Work (One Way)
{For Husband

Plus Wife)

0 71 73 51 51 &2 24 25 18 17 15
1 5 8 6 140 11 15 12 12 10 10
2 o] 3 3 3 1 6 4 6 4 5
3 1 3 5 5 7 8 6 7 9 7
4 2 0 3 3 2 5 3 3 3 2
5 3 1 3 5 4 7 7 7 3 7
6-7 4 3 3 5 5 5 8 8 a 6
8-9 0 1 1 2 3 3 5 8 5 7
10-14 3 3 6 6 8 9 12 12 15 17
15-19 2 2 2 2 5 6 ] 5 5 19
20-29 4 1 2 3 4 4 ] 7 7 7
30-39 L 0 1 1 1 4 2 3 4 2
40- 1 Q 0 1 0 2 2 2 2 2
Not ascertained 1 2 3 2 3 2 2 1 1 3
TOTAL 98 100 99 99 99 100 100 599 o8 100
Percent of sample i.0 5.1 7.7 8.9 9.0 B.4 13.0 16.5 19.4 10.7
Number of cases 101 474 576 583 524 458 620 701 684 349

Y=,17
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TABLE G.10

Cost of Houging By Total 1971 Family Money Income/Needs
{(for all 5060 families in early 1972)

Less than
0.40 L40-,79 .80-1.19 1.20-1.59 1,60-1.99 2,00-2.39 2.40-2.99 3.00-3.99 4.00-5.99 6.00+

Annual Cost of
Housing - Paid
or Imputed*

Less than $250 7 4 3 1 1 1 0 1 0 0
250-499 17 24 11 8 4 3 3 P 1 o
500-99% 43 40 38 30 25 20 15 11 L] 3
1,000-1,499 17 18 30 35 33 31 26 19 13 8
1,500-1,999 10 10 11 17 18 21 23 25 21 14
2,000-2,499 4 3 4 5 10 14 13 18 25 19
2,500-2,999 2 0 1 3 5 6 9 9 12 18
3,000-3,499 0 0 1 2 1 2 3 8 9 9
3,500-3,999 0 4] o o 1 1 2 4 6 6
4,000~ 0 1 0 1 2 2 3 4 9 23
TOTAL 100 100 99 102 100 101 100 101 101 100
Percent of Sample 1.0 5.1 7.7 8.9 9.0 8.4 13.0 16.9 19.4 10.7
Number of cases 101 474 576 583 524 458 620 701 684 349
V=,21
MTR 1061

*
Includes 6% of house value to represent actual or imputed interest rosts, rent, rental value if free, utilities, property
taxes, and expenditures on repairs and addicions up to $1,000.
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TABLE G.1l1

Imputed Rent by Total 1971 Family Money Income/Needs
(for all 5060 Eamilies in early 1972)

Less than
0,40 40-.79 .80-1.19 1.20-1.59 1,60-1,99 2.00-2,39 2.40-2.99 3.00-3.99 4.00-5.99 6.0+

Imputed Rent
(Non-Money Return
on Equity in Home)#*

Q 69 57 62 50 43 41 38 35 30 23
1-289 8 18 11 12 10 13 11 10 5 5
300-599 7 12 11 14 18 18 15 16 10 9
500-899 [ 7 10 11 12 12 12 12 12 11
900-1,199 3 3 2 7 8 7 11 11 15 9
1,200-1,499 6 2 2 3 5 5 4 7 12 12
1,500-1,799 1 1 2 1 2 2 &4 & [ 8
1,800-2,399 0 o] 1 1 3 2 3 4 7 11
2,400-2,999 0 0 0 1 1 1 1 2 2 5
3,000- Q 0 0 0 0 0 1 1 i 8
TOTAL 100 100 101 100 102 101 100 102 100 101
Percent of Sample 1.0 5.1 7.7 8.9 9.0 B.4 13.0 16,9 19.4 10.7
Number of cases 101 474 576 583 524 458 620 701 684 349
V=.1l4
MER 1061

*
6X of net equity in house (house value minus mortgage principal remaining)

oy



TABLE G.12

House Value per Room by Total 1971 Family Money Income/Needs
(for all 5060 families in early 1972)

Less than
0,40 A0-.79  ,80-1.19 1,20-1.59 1,60-1.99 2,00-2,39 2,40-2,99 3,00-3.99 4.00-5.99 6.00+

Value Per Room *

Less than $300 14 8 4 2 1 0 1 1 1 0
500-999 6 19 16 9 6 5 4 4 1 1
1,000-1,499 7 17 20 13 16 10 8 5 3 2
1,500-1,999 20 13 13 17 9 11 10 8 5 4
2,000-2,999 20 20 25 26 28 26 24 20 16 6
3,000-3,999 14 11 10 15 17 25 20 25 21 22
4,000-4,999 9 6 6 8 11 11 16 16 19 18
5,000-7,499 4 4 5 7 9 3 11 17 25 28
8,000-9,999 3 0 0 L 1 0 2 2 4 10
10,000- 2 3 1 3 3 2 4 4 3 10
TOTAL 95 101 100 101 101 99 100 102 98 101
Percent of Sample 1.0 5.1 7.7 8.9 9.0 8.4 13,0 16.9 19.4 10.7
Number of cases 101 474 576 583 524 458 620 701 684 349
V=.17
MTR 1061

*
House value or 10 x annual rent/number of rooms

€0y
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value per room, an indicator of the quality of housing, which seems t¢ increase
rapidly at the higher levels of income needs, whereas rooms per persomn, an indi-
cator of quantity, may well increase most at more moderate levels.

The next three tables, G.13-G.15, focus on expenditures often subject to
special taxes. The first, money spent eating out, is heavily concentrated at the
upper economic levels, whereas expenditures on cigarettes and alcohol, heavily
taxed for other reasons, are substantial even at the lowest levels of family well-
being. If only the rich had bad habits it would be easier to have taxes that
were both redistributive and sumptuary,

Table G.l6 shows the distribution of leisure time, one of the few things
that is greater at lower levels of income/needs. A person working 50 40-hour
weeks would have left, after deducting 8 hours a night for sleep and 2000 hours
for work, some 3840 hours of leisure. Since many pecple have less leisure than
this, a substantial fraction are working more than "full time'" and have con-
straints on the time they have left to enjoy leisure. It seems to be the lower
income people who have more leisure and, hence, might be more able to use recrea-
tional facilities that were conveniently located and inexpensive.

Table G.l7 shows that it is the upper middle of the distribution that has
the most children in school benefiting from the provision of free public educa-
tion, or at least from the fact that everyone 1s taxed to provide education to
the current crop of children. The longer range distributional implications are
more complex and uncertain.

Tables G.18 and G.19 show the potential distribution of benefits from sub-
sidized day care and other pre-school arrangments. The first table covers all
families; the second covers only those where all the adults were working and
where presumably the need for day care for younger children is more urgent.

The last two tables use the individual not the family as the unit of analy-
sis. For all 16,138 sample individuals we look at the fndividual's .income accor-
ding to the famify level of well-being. Clearly any income maintenance program
providing each individual with a right to a basic minimum fncome would have te be
concerned with the number of {ndividuafs who would qualify even though they were
living in a family that was rather well off, Alternatives that focus on the fam-
ily involve difficult admistration and enforcement problems.

Table G.21 looks only at individuals 18 or older who did net do any work
for money in 1971 and who were probably not in school, since their age minus
years of school was B or greater. We distribute them by a sequential sorting
procedure which first isolates those 65 or older {presumably not able to work),

then those disabled or requiring extra care, next those not o0ld or disabled but



TABLE G.13

Amount Spent Fating Out by Total 1971 Family Money Income/Needs
(for all 5060 families in early 1972)

Less than
0.40 40-.79 .80-1.19 1.20-1.59 1.60-1.99 2.00-2.39 2.4G-2.99 3.00-3,99 4,00-5.99 6,00+

Annual Amount
Spent Eating Out
at Restauramnts

0 74 74 61 54 47 42 32 25 15 10
1-99 3 9 9 10 11 16 10 8 7 3
100 12 7 14 14 16 12 17 18 16 10
200 6 5 10 11 14 17 20 19 20 15
360 1 1 1 3 2 4 & 7 9 7
400 0 0 1 1 1 2 2 2 3 3
500 3 3 4 4 7 & 8 L4 18 25
750 0 1 1 1 1 2 3 3 6 10
1000 0 0 0 1 2 1 1 3 5 12
1500 0 0 0 0 a o 1 1 1 6
TOTAL 101 100 101 99 101 100 100 100 100 101
Percent of Sample 1.0 5.1 7.7 8.9 9.0 8.4 13.0 16,9 19.4 10.7
Number of cases 101 474 576 583 524 458 620 701 684 349
v=.17
MTIR 1061
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TABLE G.14

Annual Amount Spent on Cigarettes Dy Total Family Money Income/Needa
(for all 5060 families in early 1972)

Less than
0.40 .40-.79 .80-1.19 1,20-1.5% 1.60-1,99 2,00-2.39 2.40-2,99 3.00-3.99 4.00-5.99 6.00+

Amount Spent on

Cigarettes

o 47 57 35 54 48 46 48 48 50 51
3-49 2 4 5 3 3 3 3 3 3 2
50-99 19 6 9 8 6 4 3 4 4 5
100-199 22 16 i4 16 17 22 19 19 16 13
200-299 9 11 g 10 11 13 14 12 11 14
300-399 0 3 3 5 8 7 ? 7 7 7
400-499 0 o] 2 1 2 1 2 2 2 2
500-999 0 2 3 3 6 5 4 6 7 6
TOTAL 99 99 100 100 101 101 102 101 100 100
Percent of Sample 1.0 5.1 7.7 8.9 9.0 8.4 13.0 16.9 19.4 10.7
Number of cases 101 474 576 583 ‘524 458 620 701 684 349

V=.06

MTR 1061
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TABLE G.15

Annual Amount Spent on Alcohol by Total 1971 Family Money Income/Needs
(for all 5060 families in early 1972}

Less than
0,40 L40-.79  .80-1.19 1,20-1.59 1.60-1,99 2.00-2.39 2.40-2.09 3,00-3.99 4.00-5.99% 6,00+

Annual Amount

Spent On

Alcohol

0 73 79 4 68 61 5% 49 45 41 34
0-49 0 5 4 6 8 6 g 10 ] 7
50-9% 7 6 6 7 7 ] 9 12 15 14
100-199 11 6 8 9 10 14 13 14 15 16
200-299 0 2 4 5 7 10 9 11 10 15
300-399 1 0 2 2 2 1 2 2 4 4
400-499 0 o 1 1 1 0 1 2 2 2
500 or more 7 1 2 3 5 5 7 7 5 7
TOTAL 99 §9 101 101 101 101 99 103 101 99
Percent of Sample 1.0 5.1 7.7 8.9 9.0 8.4 13.0 16.9 19.4 10.7
Number of cases 101 474 576 583 524 458 620 701 684 349

v=.10
MTR 1061
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TABLE G.16

Leisure Net of Commuting Time by Total 1971 Family Money Income/Needs
(Eor all 5060 families in early 1972)

Less than
0.40 .40-,79 ,80-1.19 1.20-1.59 1.60-1,99 2.00-2.39 2.40-2.99 3.00-3.99 4.00-5.99 6.00+

Leisure Time

Per Adule*

Less than 2,000 3 3 4 1 3 5 2 2 4 4
2,000-2,499 3 3 3l 7 8 5 8 7 8 6
2,500-2,999 3 6 9 12 12 14 18 20 20 23
3,000-3,499 i1 12 13 16 16 30 26 32 34 34
3,500-3,999 28 13 11 17 19 20 22 22 19 20
4,000~ 51 62 60 48 40 26 24 18 15 14
TOTAL 99 99 100 101 98 100 100 101 100 101
Percent of sample 1.0 5.1 7.7 8.9 9.0 8.4 13.0 16.9 19.4 10.7
Number of cases 101 474 576 583 524 458 620 701 684 349

*
16 hour day (5840 hours per year) minus hours spent working, i1l unemployed, or travelling to work and back, averaged
for head and wife. Work includes unpaid home production and housewark.

MTR 1061
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TABLE G.17

Numbetr of Children in School by Total 1971 Family Money Income/Needs
(for all 5060 families in early 1972)

Less than
0.40 L40-.79  .80-1.19 1,20-1.59 1,60-1,99 2.00-2.39 2.40-2.99 3.00-3.99 4.00-5.99 6.00+

Number of
Children in
School
Hone, Inap. 76 66 b4 62 61 59 54 58 60 69
COne 4 8 6 11 11 12 12 15 20 15
Two 3 § 10 10 10 15 15 14 12 10
Three 4 5 7 8 7 6 10 8 6 4
Four 3 5 6 4 6 4 4 3 2 1
Five 3 4 3 S 3 2 2 1 0 1
Six or more 3 2 4 0 2 0 2 1 0 0
N.A., DK 0 1 1 0 0 2 1 0 1 1
TOTAL 99 59 101 100 100 100 100 100 101 161
Percent of sample 1.0 5.1 7.7 8.9 9.0 B.4 13.0 16.9 19.4 10.7
Number of cases 101 474 576 583 524 458 620 701 684 349

V=, 09
MTR 1061
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TABLE G.18

Age of Youngest Child by Total 1971 Family Money Income/Needs
( for all 5060 families in early 1972)

Less than
0,40 .40-.79 .80-1,19 1.20-1.59 1.60-1,99 2,00-2,39 2,40-2.99 3.00-3.99 4.00-5.99 6,00+

Age of Young-

est Child

Inap. 60 60 58 56 57 48 43 46 54 69
1 year 11 9 g 10 6 11 10 10 7 3
2 9 3 5 3 7 7 6 S 5 3
3 5 2 4 2 4 4 5 4 4 1
4 3 3 2 3 5 4 2 4 2 1
5 4 3 2 3 2 5 2 3 1 2
6 0 2 3 5 3 3 5 3 2 1
7-8 0 4 5 6 4 4 6 6 [ 3
9-11 Q 6 6 5 6 5 10 8 6 3
12-14 4 5 4 5 5 3 7 5 8 &
15-17 2 6 2 3 2 3 3 4 7 6
TOTAL 98 103 100 101 101 99 99 98 102 100
Percent of sample 1.0 5.1 7.7 8.9 9.0 8.4 13.0 16.9 18.4 10.7
Number of cases 101 474 576 583 524 458 620 701 684 349

V=.09

MTR 1061
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TABLE G.19

Age of Youngest Child by Total 1971 Family Money Income/Needs
(for 2829 families in early 1972 where all adults were workers)

Less than
Q.40 40-.79 .80-1,19 1.20-1.59 1.,60-1.99 2.00-2,39 2.40-2.99 3.00-3.99 4.00-5.99 6,00+

Age of Young-
est Child

Inap. 72 58 53 46 49 48 38 43 53 70
1 5 11 i0 10 8 8 8 9 7 3
2 11 1 5 2 2 8 5 4 4 2
3 3 1 3 2 3 3 5 4 3 1
4 5 3 3 5 5 3 3 & 2 1
5 2 4 3 3 2 4 2 5 1 3
[ 0 4 2 s 4 5 3 4 3 1
7-8 0 2 8 11 5 & 7 7 6 3
9-11 0 8 9 8 7 5 13 10 6 2
12-14 0 3 5 6 5 5 10 6 9 6
15-17 2 ’ 3 0 4 3 6 5 6 7 8
TOTAL 100 98 101 102 100 101 102 102 101 100
Percent of sample 0.6 3.2 5.8 6.9 7.9 8.8 13.0 18.3 22.6 12.9
Number of cases 31 174 239 280 278 287 370 461 467 242
V=.12
MTR 1061
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Individual's
Tacome

TABLE G.20

Income ¢f Individuals by 1971 Femily Honey Income/Weeds

(for all sample individuals)

Less than
0.40 .40-,79 .80-1,19 1,20-1,59 1.60-1.99 2.00-2

All

.39 2.40-2.99 3,00-3.99 4.00-5.99 6.00+ Levels

g 76 12 67 63 58 53
1-499 9 12 9 7 8 6
500- 10 5 3 S 3 3
1,000~ 4 8 5 5 6 7
2,000- 0 1 5 5 4 3
3,000- 0 2 6 9 10 11
5,000- ] 0 1 3 5 10
7,500- 0 0 0 1 3 4
10,000~ 0 0 0 0 2 3
15,000- 0 0 1 1 1 1
TOTAL 99 100 99 99 100 101
Parcent of sample 1 5 a 9 9 9
Number of

individuals 398 1871 2171 1962 1693 1442

MTR 1061
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TABLE G.21

Characteristics of Individuals 18 or Older, Hot Working for 'fomey in 1971,
and Probably Out of School, by Family Money Income/Needs

Less than All
Q.40 L40-,79  ,80-1.19 1,20-1.59 1.60-1.99 2,00-2,39 2,40-2.99 3.00-3,99 4.00-5.99 6.00+ Levels
65 or older 14 43 45 49 40 25 27 30 18 19 32
Not 1 but dis-
abled or re-
quires extra
care s 23 18 14 14 9 11 4 7 8 12

Not 1, 2 but was
less than 6 grades
of sgchool 4 7 5 2 2 4 1 3 0 0 3

Not 1-3 but has
a child under

6 at home 26 14 16 13 15 28 23 20 21 19 19
Not 1-3 but non-

white female 11 2 3 2 3 1 3 1 1 3 2
Net 1-3 but

white female 6 10 10 13 20 32 32 39 47 49 29
Not 1-3 but non-

white male 3 1 1 [} 2 0 2 0 0 0 1
Not 1-3 buc

whire male 1 1 1 1 3 1 2 2 5 3 2
TOTAL 101 101 99 99 99 100 101 99 99 101 100
Percent of sample 1 8 11 11 11 8 14 15 14 7 100
Number of cases 82 336 371 295 239 156 263 241 221 103 2307
MTR 1061

£TY
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with less than 6 grades of education, and finally those with a child under 6.

The remainder are divided by race and sex. It is clear that most of the individ-
uals not working or in school (and 18 or older) who are in difficult ecomomic
circumstances are old, disabled, or taking care of minor children, and only the
last of these three groups would be porential workers {(if child care were pro-
vided). Among individuals not working but in relatively good economic circum-
stances, most are mothers or housewives or aged and are presumably unwilling or
unable to work.

Most of these results are what one would expect. But in examining the ef-
fects of public policy, it is often useful to be certain. For example, it does not
appear to be true that commuting costs are a heavier burden on the poor, so that
policies to reduce them (or to increase them in order to encourage better loca-
tion or fuel economy) would net affect those at the bottom more than other Fami-
lies. 1E one counted the time cost of commuting, particularly at opportunity
cost value, the total commuting cost would be even greater at upper levels of
well-heing.

The transfer system can be seen to have some effect on altering the distri-
bution of income, but not much, largely because most transfers are contributory
and have an insurance element in them. And nonmoney incomes except for food
stamps are well spread over the income levels. In order to earn imputed income,
one of the main nonmoney incomes, one must have equity in a house., Only among a
few o0ld people is this common at lower income levels.

The impact of taxes and subsidies, more carefully treated elsewhere in this
analysis (see Chapter 8, Volume I1), is seen to be perverse in many cases -- sub-
sidies benefiting the afFluent and taxes (on liquor and cigarettes, for instance)
hitting many of the poor. The main exceptions would seem to be free education,
whose benefits affect many families whose income/needs are on a lower rank than
their incomes because thelr families are larger and their needs greater. Any-
thing which makes leisure more pleasurable clearly benefits the lower economic
level families as they have more free time than the more affluent.

It must be remembered that this is a small sample and subject to some
biases because of its history as a panel. In addition, many of the items are
measured casually with a single question. The data are presented to fill a gap

and because we can relate them to a better measure of economic well-being.
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GLOSSARY

The following is a description of some of the technical terms used in these
volumes. For more details on the measures used in these analyses see the docu-—

mentation, A Panel Study of Income Dynamics, 2 volumes, Survey Resesrch Center,

Institute for Social Research, University of Michigan, &nu arbor, Michigan, 1972.

ACHTEVEMENT MOTTVATION - A personality measure from social psychology represent-—
ing a propensity to derive satisfaction from overcoming obstacles by one's own
efforts in situations where the outcome is ambiguous. It is believed to be devel-
oped by early independence training, to result in the taking of calculated but

not extreme risks and in the raising of goals after success experiences (see
Appendix F).

ASPIRATION-AMBITION - A seven-item index of attitudes and plans reflecting at-
tempts to improve economic well-being; see Volume IT of the documentation, p. 789,
The items include the following:

Might move on purpose

Wanted more work, and/or worked more than 2500 hours last year

Might quit a job if it was not challenging

Prefers a job with chances for making more money to one
more pleasant

Is dissatisfied with self

Spends time figuring out how to get more money

Plans to get a new job, knows what type of job and what
it might pay

(Second and last items neutralized for those for whom
they are inappropriate.)

BETA - A measure of the explanatory power of an independent variable when consid-

ered In a multivariate context; see Appendix C on Multiple Classification Analysis.

BETA WEIGHTS -~ When the independent and dependent variables in the regression
equation Y = a + blxl+b2X2+ u are measured in their "natural” units (e.g., in
dollars, years, hours) then the parameters bl and b2 reflect the effect on Y of a

one unit change in Xl and Xz, respectively. If all variables are standardized so
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that each has a mean of zero and a standard deviation equal to one, then the
equation becomes Y = lel+BZX2+ v and the B's can be interpreted as the fraction
of a standard deviation thar ¥ changes as a result of a change of one standard
deviation in the X's. The b's are regression coefficients (sometimes called
"partial regression coefficients'"), the B's are befa weilghts or standardized re-
gression coefficients. The unstandardized and standardized coefficients are re-
lated in the following way: . blGX

1 Oy

1

CANONTCAL CORRELATION - Canonical correlation is the extension of ordinary least
squares regression to the situation in which there is more than one dependent
variable., In ordinary regression a single dependent variable is related to a
linear combination of independent wariables. The particular set of coefficients
on the independent variables are those which maximize the correlation (R) between
a linear combination of the independent variables and the dependent variable,
Canonical correlation relates a linear combination of independent variables to a

linear combination of dependent variables and finds the coefficients on both sets

of variables that maximizes the correlation.

COGNITIVE ABILITY - See TEST SCORE

CONNECTEDNESS (to sources of information and help) — The following eight-item set
of reported behaviors measuring the extent to whieh the respondent has friends or
habits likely to keep him informed or provide help: see Volume IL of the documen-

tation, p. 793.

Attended PTA meeting within the year

Attends church once a month or more

Watches television more than one hour a day

Knows several neighbors by name (2 points if 6 or more)

Has relatives within walking distance

Goes to organizations once a month or more

Goes to a bar once 2 month or more

Belongs to a labor union and pays dues

(First item is neutralized for families without children)
COUNTY WAGE RATE for unskilled casual labor - An estimate of the wage rate for un-
skilled laber in the county where the respondent lives, secured by mail question-

naires sent each year to the state official in charge of unemployment compensation.

COUNTY UNEMPLOYMENT - An estimate of the uremployment rate in the county where
the respondent lives, secured by mail questionnaires sent each year to the state

official in charge of unemployment compensation.

CRAMER'S V — A measure of association between two nominal scale variables when
they have no natural rank order. It is similar to the Chi-square measure except

it is adjusted for the number of observations and is constrained to take on values
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between 0 and 1. The higher Cramer's V, the greater the association between the

classifications; see Appendix C.

DECILE - If all units are arranged in ascending order on some criterion such as
income and each tenth marked off and identified, the ten groups formed are
called deciles. The actual dividing points of incomes are given in Volume II of

the documentation.

DESIGN EFFECT - The effect of departures from simple random sampling in probabil-
ity samples, defined as the ratio of the actual sampling variance to the variance

of a simple random sample of the same size; see Appendix B.

ECONOMIES OF SCALE - As the size of a family increases, if the costs do not in-
crease proporticnately, then we say there are economies of scale in large fami-

lies.

ECONOMIZING INDEX - An index of six reported behaviors taken to indicate parsi-
monicus use of money; see Volume II of documentation, p. 790.

Spent less than $150 a year on alcchol

Spent less than $150 a year on cigarettes

Received more than $100 worth of free help

Do not own late model car

Eat together most of the time

Spent less than 35260 a year eating out

(The fourth item is neutralized for those not owning cars).
EFFICACY INPEX - An index composed of six self-evaluations which reflect a sense
of personal effectiveness, and a propensity to expect one's plans to work out;
see Volume II of documentation, p. 787.

Is sure life will work out

Plans life ahead

Gets to carry out plans

Finishes things

Would rather save for the future

Thinks about things that might happen in future
ELASTICITY - Refers to the response of the quantity of a good consumed to a
change in price or in income. If the percentage change in the quantity of food
consumed, for example, is greater than the percentage change in the price, then
the demand for food is said to be price-elastic; if it is less than the percent-—

age change in price, 1t is price~inelastic.

ETA - A measure of the explanatory power of a set of subclass means based on a
one-way analysis of variance. The square of eta for a single categorical vari-
able is analogous to the unadjusted R2 from regression with a single independent

variable. Eta 1s sometimes called the correlation ratio.

EXOGENOUS VARIABLE - Variables whose levels and changes are determined by forces
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independent of those being studied, as contrasted with endogenous variables which

are interdependent with variables in the system.

EXPECTED VALUE - When a dependent variable is determined by a combination of sys-
tematic and random effects, the expected value is that part which can be pre~
dicted from the systematic relationship. 1In the case of regression, it is the

value predicted by the regression equation.

F-TEST - A test of the significance of the proportion of the variance explained
by a set of several predictors or several classifications of a single predictor;
see STATISTICAL STGNIFICANCE,

FAMILY - All persons living in a household who are related by blood, marriage, or
adoption. In oecasional cases an unrelated person has been included in the
family unit if he or she shares expenses and is apparently a permanent member of
the unit. The definition of family used in this study includes single person
families. This contrasts with the Census Bureau convention of classifying single

persons separately as "unrelated individuals."

FAMILY COMPOSITION - Contains several dimensions, most of them related to the
family's position in the standard life cycle: marriage, birth of first child,
youngest child reaches age 6 and starts school, children leave home, one spouse
dies. The sex and marital status of the head, the number of children, and age

of the youngest are the main components.

FAMILY MONEY INCOME - Family income, unless otherwise designated, is the total
regular money income of the whole family, including income from labor, capital,
and transfers such as pensions, welfare, unemployment compensation, workmen's

compensation, and alimony. It includes neither capital gains (realized or un-

realized) nor irregular receipts from insurance settlements.

FAMILY TAPE - A data file containing all the data on that family from all five
interviews. There is one record for each sample family. The final five-year
data tape includes only families interviewed in 1972, so that there are no
partial records. Where there are geveral families derived from an original

sample family, the early family information will appear on each of their records.

GINT COEFFICIENT - A measure of inequality. If one orders all units (families)
in ascending order on some measure (income) and plots the cumulative fractiom of
aggregate income againast the cumulative proportion of families, the resulting
curve sags below a stralght diagonal line to indicate inequality. The ratie of
the area between the curve and the diagonal line to the whole triangular area

below the diagonal 1is the Gini coefficient. It varies from zerc for total
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equality to 1 for total inequality. The curve is called the Lorenz curve.

HEAD OF FAMILY - In nuclear families the husband is defined as the head. In fam-
ilies with a single adult, he or she is defined as the head. In ambiguous cases
of more than one adult, the head is the major earner or the one who owns the home
or pays the rent. Note that the head of the family may change due to marriage,

divorce, or death. For splitoff families, the head is similarly defined.

HORTZON INDEX - A six—item index of reported behavior indicating a propensity to
plan ahead; see Volume II of documentation, p. 792.

Is sure whether will or will not move
Has explicit plans for children's education
Has plans for an explicit kind of new job
Knows what kind of training new job requires
Has substantial savings relative to income
Expects to have a child more than a year hence, or expects
no more children and is doing something to limit the
number.
HOUSEHOLD — Probability samples usually sample occupied dwellings, which may con-
tain more than one household, which in turn may contain more than one family.
However, the term household is often used loosely to mean family, since the number
of individuals living with unrelated adults is very small., & family is a group of

individuals related by blood, marriage, adoption.

HUMAN CAPITAL - The economically valued skills which result from the investment

in one's self through education or other training.

IMPUTED RENT - A form of nonmoney income for home owners who can be thought of as
in the business of renting a house to themselves. It is calculated by taking 6%

of the owner's net equity in his house (house value minus mortgage).

INCOME - Unless otherwise specified, this means total family money income includ-
ing regular money transfers. (See FAMILY MONEY INCOME.) When a year is givem, it

is the year of the income, not the (later) year when the interview was taken.

INCOME TINSTABILITY - That portion of an individual's income variation not explain-
ed by either his cohort income movements or his consistent deviations from the co-
hort income pattern. A complete description may be found in the appendix to

Chapter 6, Volume I.
INCOME/NEEDS RATI0 - See NEEDS STANDARD

INDIVIDUAL TAPE - A data file with one record for each individual as of 1972, con-
taining all the data for that individual over the whole period and all the data
for the family that individual was in each of the five years. The file contains
some individuals who are not in the sample and are thus excluded frem the analy-

sis but who are necessary to derive family information for those in the sample.
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Individuals and families have separate weights; see WEIGHT and the documentation,

Volume I.

INCOME TREND - Income trend is generally defined as the least squares regressiaon
i
slope of income on time. With five data points the trend is given by the follow-

ing equation:

5
Lt T T _ 2+ Y, -Y, 27,
5 10
!
t=1 Tt
where T = -2, -1, 0, 1, 2. The trend is often divided by the five-year average.

INELASTICITY - See ELASTICITY
INTELLIGENCE - See TEST SCORE

KENDALL'S TAU - A measure of rank correlation between two classifications; see

Appendix C.

LEAST SQUARES ESTIMATOR ~ That method of estimation which miniwmizes the squared
deviations of the actual value from the predicted value of the dependent variable.

Such estimators are sensitive to extreme cases and nonnormal distributions.
LINEAR REGRESSION - See REGRESSION

LORENZ CURVE - A curve plotting the cumulative proportion of some aggregate quan-
tity apainst the cumulative fraction of families (arranged in ascending order).
It is a measure of inequality--the more it sags, the greater the inequality. It
depends heavily on the definition of the measure and the unit, particularly cthe

latcer.

MARGINAL PROPENSITY T¢Q CONSUME - That fraction of an incremental increase in in-

come which is spent on consumptiom.
MOTIVATION - See ACHIEVEMENT MOTIVATION

MULTTCOLLINEARITY - A problem arising in estimation if two or mere predictors are
highly intercorrelated. It thus becomes difficult to estimate the separate ef-

facts of these variables.
MULTIPLE REGRESSION - See REGRESSION

MONEY EARNING ACTS INDEX - An index of behavioral reports that the family is do-

ing things to increase its money income including working long hours, getting to
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work on time, changing johs, leooking for a better job; see documentation, Volume

II, p. 794.

MTR - Tables and other computer output are indexed by a Machine Tabulation Re-
quest number for checking and filing purposes. The number appears at the bottom

of each table.

NEEDS STANDARD ~ An estimate of the annual income necessary for a family. The
standard is generated in the same way as the official Federal poverty line; food
needs are determined according to age and sex, as estimated and priced by the

USDA (in Family Economics Review}, and food costs are adjusted for economies of

scale; this figure is then multiplied by a factor to allow for other needs also
differentially greater for smaller families.

The absolute level is to some extent arbitrary and is not adjusted for in-
flation in later years, but the standard adjusts for differences in family size
and structure so the status of families that differ in composition can be com-
pared.

The needs standard is corrected for changes in family composition during
the prior year, so that it is legitimate to compare it with that year's income.

See the documentation, Volume I, for further details.

NUMBER OF CASES ~ The actual number of Families or individuals on which the esti-—
mate is based. The number does not reflect the proportion of the population rep—

resented by that group because of the differences in sampling and response rates.

See WEIGHTS.
NULL HYPOTHESIS ~ See STATISTICAL SIGNIFICANCE

QUINTILE — If all cases are arranged in ascending order on some criterionm such

as income and each fifth is marked off and identified, these five groups are

called quintdiles.

PARTIAL CORRELATION COEFFICIENTS (partial R2) - The partial correlation coeffi-
cient (squared) is a measure of the marginal or added explanatory power of one
predictive variable or set of variables, over and above all the other predictors.
It can be thought of as the correlation of two sets of residuals, after removing

the effects of all other predictors from both the dependent variable apd the

predictor in question. It is also the fraction of the remaining distance to

perfect explanation (1.00) the multiple correlation (squared) is moved by the

added predictor. It is the best measure of the "importance'" of a predictor or

group of predictors.

PERCENT OF POPULATION - The fraction of the weight-sum represented by a subgroup
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is an estimate of the percent of the population {(of families or of individuals}
it represents. Aggregate estimates can be made by ratio-estimating procedures,
i.e., multiplying the sample mean by the proportion of the population times an

cutside estimate of the aggregate number of families or individuals.

PLANNING INDEX - A subset of the efficacy index consisting of the following
items:

Plans ahead

Prefers to save for future

Thinks about the future
REAL EARNING ACTS INDEX - A five-item index, with neutralization of the ipappli-
cable items, reflecting ways of earning nonmoney income or investing in self; see

documentation, Volume IX, p. 789-50.

Saved more than $75 doing own additions or repairs
Saved more than $75 growing own food
Saved more than $75 repailring own car
Head was taking courses or lessons with economic potential
Head spent spare time productively
Rz - The fraction of variance in the dependent variable which 15 explained by the

set of explanatory variables.

REGRESSION - A statistical technique which estimates the separate, independent

effect of each of several predictors on a dependent variable. It mipimizes the
sum of the squared deviations from predicted values (see LEAST SQUARE ESTIMATOR)
and assumes that the dependent variable is a linear and additive function of the

predictors and a random error term.

REGRESSION COEFFICIENT - The estimated effect of a predictor on the dependent
variable obtained from a regression analysis. It shows the expected effect that
a unit change in the predictor would have on the dependent variable if all other

predictors were held constant.

RISK AVOIDANCE INDEX - An index of six reported behaviors indicating the avoid-
ance of undue risks; see Volume II of the documentatilon, p. 791.

Car (newest if several) in good condition

All cars are insured

Uses seat belts (2 points if all the time)

Has medical insurance or a way to get free care

Head smokes less than one pack of cigarettes a day

Have liquid savings (2 peints if more than two months
income in savings)

SIZE OF LARGEST CITY IN AREA - The primary sampling unit is a county or (rarely)
cluster of counties and the size of the largest city in that area is intended to
reflect the number and variety of jobs, as well as differences in costs and stan-

dards of living., When the city is 50,000 or more, the area is a Census Standard
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Metropelitan Statistical Area.

SPLITOFF -~ A splitoff is scomeone who left a sample family and is living in a dif-
ferent household. Most splitoffs are children who left the parental home to set
up their own households. When a couple is divorced, one of them is designated

as the continuing family and the other is a splitoff.

SPLIT SAMPLE - In order to allow proper testing of the significance and explana-
tory power of the descriptive and explanatory models finally selected, we have
divided the sample into independent subsamples, This requires attention to the
original sample design and the allocation of whole primary sampling areas to one
subsample or another, so that they are truly independent (households within a
cluster in a clustered sample are more like each other than a purely random set).
The sample is divided into four parts, so that some initial analysis can be done
on half-gsample and some on three-fourths depending on the amount of searching
that may need to be done and the precision of the needed testing (see Appendix

A).

STANDARD DEVIATION - A measure of the dispersion of a distributién of observa-
tions around their average (or predicted) value. If random effects are normally
distributed, roughly two-thirds of the observations fall in a range of the mean
plus or minus one standard deviation. It is equal to the square root of the
variance and 1s denoted by the symbol ¢. The standard deviations presented in

the tables should be considared in context of the design effect; see Appendix B.

STATISTICAL SIGNIFICANCE ~ Traditional statistical inference tests the hypothesis
that & finding (e.g., that some effect is greater than zero), is a chance result
from the sample, not existing in the population., If the probability is suffic-
iently small, (e.g., less than 5%), this "null hypothesis" is rejected and it is
believed that there is some effect which I1s ‘'statistically significapnt.' Tests
of significance should consider the design effect; see Appendix B.

In most initial searching of data for what matters, and in what form, the
assumptions of statistical testing are violated because many altermative models
are tried. In addition, there are problems of estimating sampling variance with
complex samples. Hence, we have used only part of the sample for searching and
have reserved an independent part of the sample for assessing significance and

explanatory power.

T-TEST - Under certain assumptions, estimated regression coefficients have a fre-
quency distribution known as the t-distribution. This fact can be used to form

a test of significance for the coefficients, called the t-test., See also STATIS-
TICAL STGNIFICANCE.
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TARGET POPULATION - Those families who were in the lowest 20% of the income/needs

distribution in any one of the five years, 1967-1971.

TEST SCORE - A 13—item sentence completion task developed as a culture—free, sex-

free, and race-free measure of "intelligence.'

O0f course, like all such measures,
it may also test acquired skills or freedom from test anxiety. For further de-

tails, see Appendix F.
TREND - See INCOME TREND

TRUST IN OTHERS - An index composed of five self-evaluating items on trusting
others, believing in the fairness of the system; see Volume II of the documenta-
tion, p. 788.

Does not get angry easily
It matters what others think
Trusts most other people
Believes the life of the average man is getting better
Believes there are nof a lot of people who have good
things they don't deserve.
WEIGHT - There are weights both for the file of individuals and families which
make the weighted estimates representative of the national non-institutional
population of the continental United States. They offset differences in sampling
rates and response rates, and the extra probabilities of inclusion of those who
married nonsample members. There will be more respondents in lower income and
minority groups than the weighted proportions because of oversampling. The over-
sampling simply made the estimates for those groups more reliable.
Weighted estimates essentially multiply each case by a number representing
the number of households it represents. Each digit of the weight represents 500

households. See Appendix A for more details.

YEAR — TInterviewing was done in the spring of 1968, 1969, 1970, 1971 and 1972,

but the income guestions refer to the year prior to each (1967-1971).
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labor supply, female, 232, 236
labor supply, male, 218
persistently poor, 27
target population, 23, 24
wage rates, 126, 166

male, 133
splitoff, 152

Advisory committee, xi, 6

AFDC. See Noncontributory transfers, Welfare status
AFDC payment in county, effects, 235, 237, 239, 265, 268
ATD, 45, 359-361

Age, effects
amount of welfare, 260
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change in income/needs, 45, 47, 53, 59
change in wage rates, 157, 163
change in welfare status, 266
income instability, 283, 286, 292
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splitting off, 110
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splitoff, 150, 153

Andrews, Frank, 284, 357

Area whetre head grew up, effects
change in welfare status, 2653, 269
wage rates, female, 143
wage rates, male, 129, 136

Asset and savings levels, effects on educational attainment, 311

Atkinson, John W., xi, 308
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Attitudes, effects, 338, 339
change in family composition, 106
change in income/needs, 45, 50, 78
change in welfare status, 266, 268, 272, 273
wage rates, 166
splitoff, 152

Background, effects, 333
change in welfare status, 265, 269
target population, 77
wage rates, 126
female, 143
male, 128-133

Baker, Elizabeth, 359
Baerwaldt, Nanecy, xi, 251
Becker, Gary S., 294

Behavior patterns, effects, 333, 339
change in family composition, 106
change in income/needs, 45, 50, 73

Benus, Jacob, 277

Ben-Porath, Yoram, 294
Bergmann, Barbara, 145
Berkson, Joseph, 378

Betsey, Charles, 126

Block, M. K., 277

Boland, Barbara, 263

Bowles, Samuel, 125, 134, 324

Capital income, 13
effects on labor supply, male, 217
relation to family income instability, 290
relative importance in change in total family income, 68
relative importance in total family income, 68

Child, age of youngest, effects
amount of welfare, 258
change in income/needs, 47, 53, 59
change in welfare status, 265, 268, 271
labor supply, female, 236

Child, birth of, effects
cnange in welfare status, 265, 268
labor supply, female, 226

Children, number of, effects
amount of welfare, 258, 262
change in welfare status, 265, 268, 271
labor gupply, female, 231, 236
labor supply, male, 218
receiving welfare, splitoffs, 271
unemployment, 187
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Children, whether, effects

amount of welfare, 258, 273

change in family composition, 102

change in welfare status, 263, 271, 273

lahor supply, female, 231

persistently poor, 27, 30

target population, 23, 24, 26

Citry size, effects, 335
amount of welfare, 261
change in wage rates, 160, 163
change in welfare status, 265, 268
persistently poor, 27, 33, 77
target populatiom, 23, 24
wage rates, female, 145
wage rates, male, 137, 139

Cognitive ability, effects
change in income/needs, 50, 78
change in wage rates, 157
change in welfare status, 265, 266, 268, 273
educational attainment, 306, 307, 308, 310, 311, 313, 322, 325
female, 318
male, 317, 322
labor supply, female, 232, 236, 239
persistently poor, 27, 33
target populacion, 23, 24
wage rates, 126, 166
male, 133, 134
splitoff, 152

Cognitive ability of parents, effects
educational attainment, 310
female, 322
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Cohen, falcolm, S., 213
Comnectedness index, effects on change in income/needs, 53

Constraints on work hours, 194-196, 199-204
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Consumer Price Index, 5

DeJanosi, Peter, xi
Dickinson, Jonathan G,, 177, 231
Dickinsen, Katherine P., 7, 123, 231, 251

Disability, effects
change in welfare status, 265, 266, 268, 272, 273
labor supply, female, 232, 236
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Disadvantaged workers, moonlighting opportunities, 209

Distance to city, effects
persistently poor, 27, 33, 77
target population, 23, 24




428
Divorce, 104

Dreze, Jacques H., 277
Duncan, Beverly, 125, 306, 317
Duncan, Otis Dudley, 125, 306, 317

Earnings,
expected cohort, 279, 286
expected pattern, 279
function, cross-section, 294
residuals from expected, 296
variation, anticipated, 294
See also Labor income, Wage rates

Education, effects, 337

change in income/needs, 45, 51, 78
change in wage rates, 157, 163
change in welfare status, 265, 268, 272, 273
income instability, 283, 286, 294
labor supply, female, 225, 232, 236, 239
labor supply, male, 214, 218, 223
moonlighting, 208
persistently poor, 27, 30, 33
receiving welfare, splitoffs, 271
target population, 23, 24, 77
unemployment, 182, 185, 237
wage rates, 125, 167

female, 143

male, 128, 133-137

splitoff, 152, 153

Education of father, effects
educational attainment, 311, 325, 326
female, 3.8
male, 316, 318
wage rates, 167
female, 143
male, 131

Education of mother, effects
educational attainment, 311, 325, 326
female, 318
male, 316, 318

Education of parents, effects
educatcional attainmeant, 310, 323, 324

Education, quality of, effects
educational attainment, 309
male, 317
wage rates, splitoffs, 152, 153

Educaticnal attainment, determinants of, 305-331
female, 318-322
male, 313-327

Efficacy index, effects
change in welfare status, 266, 268
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moonlighting, 207
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wage rate and work hours, 202-207
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changes in family composition, 106
income instability, 284
See also Local conditions

Expenditure per pupil, effects
educational attainment, 311
female, 322
male, 317

Family composition, determinants of, 99-121
effects, 337

Family composition, effects
change in income/needs, 45
change in welfare status, 263, 266, 271
receiving welfare, splitoffs, 271
labor supply, female, 226, 231, 232, 235
transfer income, 255

Family composition, change in, effects, 37-44
changes in income/needs, 45, 47, 77, 78
target population, 23

Family Economic Review, 5, 63

Family membership, changes in, effects on change in income/needs, 53, 59
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Featherman, David L., 125, 306, 317
Ferber, Robert, xi

Finny, D. J., 377

Frankel, Martin, 380

Glennan, Tom, xi
Goldberger, Arthur S,, xi, 288, 377, 379
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Hours, importance in labor income, 71, 123
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Imputed rent from owner occupied home, effects on amount of welfare, 260, 261
Incentives to split off, 110, 113, 116

Income effect, 188
income instability, 283, 292
labor supply, female, 228
labor supply, male, 214-218
tests of differentials, 223
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Income fluctuations, unexpected, 279
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Income/needs, effects
amount of welfare, 255-257, 273
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Income/needs, changes in, 44-60

Income of family, relation to income instabilicy, 287

Income of family, taxable, trend, 47

Income of head and wife, taxable, 13, 47

Income of others, relative to family income instability, 290
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relative importance in change in total family income, 70
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Income uncertainty, 277, 278
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payment mode, 192
wage rates, female, 149
wage rates, male, 139
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Institute for Research on Poverty, ix
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Kosters, Marvin, 190
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from reducing work hours, 210
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change in welfare status, 263, 266, 273
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Weights, 1, 341-344

Zellner, Arnold, xi

See also Seniority om job



