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Preface

The Staff Paper series offers a means of publishing original work,

by BLS professional employees, which will make a significant contribu-

tion to the Bureau's field of interest.

The papers do not necessarily deal with BLS data but may report on

a range of subjects, including experimental work on statistical theory

as well as analysis and interpretation of economic or social data.

The papers are intended to be provocative, and represent the personal

opinions of the individual authors.

The model of labor supply developed in this study is, in effect,

three separate models, one each for adult men, adult women, and youths.

It differs from previous models in that it combines individual and

family characteristics in the same equation as area labor market vari-

ables. Micro dato from the March 1967, Current Population Survey (CPS)

were used to build the model. Thus, otner micro studies which used

data from the 1960 Census of Population have been updated by seven

years. All persons, 16 and over in the civilian noninstitutional

population, were included in the study.

Malcolm S. Cohen, assistant professor of economics at the University

of Michigan, coordinated the study and did the empirical work on adult

women. Robert I. Lerman, an instructor at the Graduate School of

Business, University of Pittsburgh, did the empirical work on youths,

and Samuel A. Rea, Jr., a graduate student at Harvard University did

the empirical work on adult men. The study was initiated while the

authors were employees of the Division of Economic Studies, Office of

the Chief Economist, Bureau of Labor Statistics. The authors owe a

debt of gratitude to Hyman L. Lewis, formerly of the Division of

Economic Studies, for the valuable suggestions, support, and

encouragement he gave throughout the study.
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Chapter I. Introduction

The factors affecting the supply of labor have received a great deal

of attention in the last few years. Both macro and micro models have

been used to explain and predict cyclical and secu ar variations in the

supply uf labor.

The purpose of this paper is to present a cross section micro model

of labor supply and discuss the policy implications that can be derived

from the model.

The model described and tested here has several features.

'irst, it links the characteristics of different family members. A

theory of family utillty presented in chapter IV underlies the develop-

ment of this link.

Second, included in the model are area variables which identify the

response of individuals to the labor market conditions of the Standard

Metropolitan Statistical Area (SMSA) in which the individual resides.

Third, the model does not assume additivity but specifies inter-

actions between variables.

Fourth, alternative measures of the supply of labor are used in the

model. These measures include: (1) Whether the indtvidual was in (1

out of the labor force during March 1967; (2) an estimate of the man-

hours an individual supplied during 1966; and (3) whether an individual

was in the labor force at any time during 1966.

Fifth, short- and long-run income and substitution variables are

used in the model testing which variables are the strongest deter-

minants of the decision to supply labor.

Previous Empirical Work

Jacob Mincer (1966) provides an excellent survey of labor force

participation literature. In his review of the literature, he distin-

guished three types of studies of the labor force: Those using

monthly grass flow data, cross section data, and time series data.

1



Most of the previous studies used data from either the Current Population

Survey (CPS) which is described in appendix E or the decennial Census of

Population. 1/

The gross change studies examine the month-to-month change in the

labor force status of individuals. In this type of study, individual

movements between employment, unemployment and out of the labor force can

be identified. Gross flow studies (Hansen, Altman) have not been too

instructive due to serious biases in the data (Pearl, Hilaski).

Cross section analyses of labor force participation have been done

by Bowen and Finegan (1965 and 1966), Glen Cain, Richard Rosett,

Guy Orcutt, et. al., James Morgan, et. al., Thomas Mahoney, Steiner and

Dorfman, Jacob Mincer (1962), and J. D. Mooney. A detailed discussion

of some of the cross sectional variables will be presented in later

chapters.

The third type of data used in labor force analyses is time series

data. Dernburg and Strand, Tella (1964 and 1965), and Cooper and

Johnston have estimated time series participation equations.

Cross Section Variables

The present study is a cross section sudy. Unlike many other

cross section studies, the observations are not labor markets or

Census tracts, but individuals. However, the study uses a number of

area characteristics which are assigned to individuals living in each

area. Two examples of area variables are the unemp/oymen: rate, and

the employment change in the SMSA.

Difference in the interpretation of cross section studies using

areas as observations and the studies using individuals as observa-

tions should be emphasized. The former has been called ecological

I j Some notable exceptions were: A study by Jame, Morgan, Martin David, Wilbur Cohen and
Harvey Brazer, income and Welfare in the United States, (New York, McGraw Hill, 1962). This
study which included chapters on labor force participation was based on data collected by The
University of Michigan Survey Research Cvnter. See also, Richard Rosett, pp. 51-101; Thomas Mahoney,
pp. 563-577; and Glen Cain.
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correlation in the sociological literature. In the econometrics litera-

ture it is discussed under the topic of linear aggregation problems. In

1950, W. S. Robinson pointed out that individual re:ationships inferred

from area data may be seriously biased and he cautioned against their

use. Later Duncan pointed out that ecological correlations might be

useful. Theil's more genera] work on linear aggregation came later.

The ecological correlation problem arises when the relationships

computed between areas are interpreted as relationships between indi-

viduals. As Duncan has shown, some strong assumptions have to be made

to infer individual characteristics from area observations. 2/ If

relationships computed among areas are interpreted as area relation-

ships, no ecological problem is involved.

In developing a model of labor supply, inclusion of both area rela-

tionships and individual relationships would be desirable. The diffi-

culty in using areas as observations to explain both individual and

area relationships is apparent in the case of the discouraged worker

and additional worker hypothesis, the labor force participation of

wives is negatively related to the unemployment rate in the women's

local labor market, ceteris paribus. Women become discouraged from

looking for work as area unemployment increases. The additional

worker hypothesis is that, ceteris paribus, married women enter the

labor force in response to the income loss that results from the un-

employment of their husbands. If areas are the observations, it is

difficult to separate the two relationships. A high area unemploy-

ment rate both discourages wives from participating because of the

lack of jobs and induces labor force participation on the part of

married women because of the increased unemployment of husbands.

Area income of married men to some extent reflects the loss of income

to families with unemployed husbands. However, area income also mea-

sures long run income differences rather than the transitory income

2/ See Duncan, St,tistical Geography, pp. 64-80.
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changes that result from the husband's unemployment.

In this study, we improve considerably the specification of indiv4.-

dual and area relationships by using individuals as observations and

associated individual, family, and area characteristics as variables.

In order to separate additional and discouraged worker effects, we

include the husband's income or employment status and the area unemploy-

ment rate in the same regression. Holding constant the husband's income

or employment status, we interpret the impact of the area unemployment

rate on the labor force participation of wives as the discouraged worker

effect. The wife's labor force response to the husband's income or

employment status is tested in a regression that controls for differ-

ences in area unemployment rates.

Although this is a cross section study, some temporal inferences may

be drawn. Both short- and long-run employment opportunity variables are

constructed for each SMSA. This provides a measure of the different

response of individuals to changes in employment opportunities. The

differential response of women, men, married women, single women, etc.,

to changes in labor force participation can also be measured. Our

theoretical model is developed in more detail in the following chapters.

Supply Curve Identification

Economists usually discuss labor supply decisions in terms of one

individual or more with identical tastes. With a single set of pref-

erences one can analyze the individual's response to wage and income

changes, and then aggregate for an economy-wide supply function. This

theory will be discussed n greater detail in chapter III, but first we

must consid3r the relationship between the theoretical and the empiri-

cally estimated supply curves.

Martin Feldstein points out that the cross section studies,

Douglas and Finegan, for example, done between areas fail to identify a

supply curve for weekly hours, since differences in supply curves

4
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between areas have not been accounted for. This may be true, but

Feldstein's solution introduces another problem. He takes small labor

market segments defined by area, occupation, and industry and assumes

that each firm in the market faces the same supply curve. 3/ In each

labor market every firm win identical working conditions must pay the

same wage, otherwise employees will move from low wage to high wage

employers. The fact that wages do differ is evidence that the extent

of the market has nut been properly defined, He justifies this by

assuming that each firm offers a fixed set of hours as well as a wage

rate. However, it is usual to assume that the firm is indifferent as to

the number of hours worked per man within an appropriate range. His

procedure would identif, a supply curve even if every individual has an

identical supply curve and every firm has an identical demand curve.

The necessary assumptions are that output is a function of the number

of man-hours worked and is independent of the number of hours per

laborer, that each firm faces its own labor market, that each market is

different in size, and that the firms do not take advantage of their

monopsony powers. The cross section relationship between the average

hours worked and the wage rate will identify a supply curve. The rela-

tionship between total man-hours per firm and the wage rate will identify

a demand curve. If demand curves differ, this will make it easier to

identify the supply curve. The assumption that each firm faces its own

market is questionable, so the differences in wages *Jetween firms in

Feldstein's samples will be dominated by labor market frictions unless

it is true that firms can only vary the number of hours per man at

considerable cost. His ambiguous empirical results do not offer support

to this theory.

The differences in wages between cities can be explained more

easily by a lack of perfect mobility than can differences between firms.

3/ Sc e the approael to the relative supply of unskilled labor discussed by Malcolm S. Cohen,
"The Determinants of the Relative Supply and Demand for Unskilled Labor" (Unpublished Ph. D.
dissertation, m. 'r. , Chs. 1-11 and pp. 187-192.
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Again, differences in the size of the labor pool help to identify the

supply curve. In addition, diiie-nces in the number of firms, even if

they are identical, will give wage differences between cities. There

will also be a great deal of variation in the film demand curves them-

selves. If mobility of firms and workers reduces the spread in wage

rates, errors will tend to dominate the estimation.

The most serious problem with aggregate estimation is variation in

individual supply curves. Violation of the assumption of constant tastes

between markets leads to the identification problem discussed by

Feldstein, and this cannot be completely controlled for with ecological

variables. Variations in tastes within markets mean that we cannot

make predictions about individual behavior with an estimate based on

aggregated data.

An additional problem is the lack of equilibrium in the lahcr market,

as revealed by unemployment. The number of hours workQd will therefore

not equal the number of hours supplied when demand is slack.

Micro economic data has been used in the model in order to identify

the variables that determine individual tastes and to avoid the identi-

fication problem. These variables are extremely interesting in their

own right and tend to dominate the supply function for many groups. In

addition, the attitudinal data which are available at the micro level,

such as whether the individual is looking for more work, enable us to

take account of the excess supply of each individual's labor.

Limitations of the Model

One limitation of the model is that demographic variables, such as

whether a woman marries, how many children she has and how they are

spaced, how long the children are enrolled in school, may be concur-

rently determined with the decision to participate or not to partici-

pate in the labor force. In the study these variables are treated as

exogenous.

6
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A second limitation of the model is that it was based on data per-

taining to 1 year only. Pooled cross section and time series data may

be possible in a future stray.

A third limitation is that even the use of micro data does not allow

the economist the control over his experiments that the scientist has

over his experiments. Micro economic theory predicts the effects of

variables on an individual, given his preferences and the state of the

world. In the model, we estimate the supply response to explanatory

variables across individuals, rather than analyzing the effect of dif-

ferent levels of a variable on a single individual. Differences in

tastes are eliminated by using dummy variables. But this procedure may

be imperfect, thus care must be taken not to interpret the results as

literal tests of micro-economic theory.

A fourth limitation is that all variables are not measures of unique

phenomena. For example, it is difficult to indicate to what degree

educational attainment reflects ability, how much it reflects motiva-

tion, and how much it reflects training.

A fifth limitation is that data were not always adequate or available

for the theoretical model. The wage rate, the number of hours worked,

and the number of hours supplied during the year had to be imputed. We

would have liked ',.uarterly income data over a number of years to eval-

uate short- and long-run income responses.

A final limitation hae to do with th.. inclusion of interactions.

Further study will improve the specification of interactions in our

model. Improper specification of interactions means the predictions are

biased if applied to a subgroup not properly specified. Further work

should be done specifying Negro adult interactions with area variables.

Organisation of Study

The study has been carried out for three subgroups of the population:

Adult men (22 and over), adult women (22 and over), and youths (16-21).

7



Separate models were derived for each of these subgroups and form the

core of chapters III through V. Chapter II contains a description of the

basic model. The summary and policy implications are ,iscussed in

chapter VI.
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Chapter II. The Basic ModelA Summary

The labor supply model predicts the labor supply of youth, adult men

and adult women. Independent variables are developed separately for

each of these groups. Even within the groups, further subdivisions are

made. The youth, 16 to 21 years of age, whose major activity was school

were analyzed separately from other youths. Married adult women (22

years old and over) living with their husbands are discussed separately.

Other analyses are carried out for all adult women in the sample.

Most of the independent variables are common to all of the equations.

The common variables are described in detail in this chapter. Generally,

variables specific to one group or more are described in detail in the

chapter in which they are relevant.

Each individual in the Current Population Survey is treated as an

observation. A description of the CPS and a further discussion of the

data is presented in appendix E. The three dependent variables are:

(1) Whether or not the individual was in the labor force during

March 1967; (2) whether the individual was in the labor force at any

time during 1966; and (3) an index of how many hours the individual

supplied labor during 1966.

The independent variables discussed in this section are grouped into

the following categories: Individual income and substitution, area,

family, demographic, ability, and motivation variables.

With this classification scheme, there are some variables that have

overlapping effects. For example, race may be a demographic and a moti-

vational variable. Nevertheless, variables are divided into categories

for expositional purposes. Because of the authors' orientation as

economists, the economic variables are analyzed in the greatest depth.

Dichotomous Dependent Variables

All three dependent variables are measures of the supply of labor.

The first measures whether or not an individual was in the civilian

9



labor force during the week prior to the survey week during March 1967.

The civilian labor force is defined as the total of all employed and un-

employed persons. Employment and unemployment are defined in appendix B.

The number of persons in the civilian labor force, expressed as a

percent of the total noninstitutional civilian population, age 16 and

over, is known as the civilian labor force participation rate. This rate

is published monthly in Employment and Earnings.

The first and second dependent variable are charily variables. These

variables can take on the value of one or zero. We arbitrarily assigned

the variable a value of one if the individual was in the tabor force and

a value of zero if the individual was not in the labor force.

The second dependent variable is based on data collected during

February 1967, in the work experience suprlement to the Current Popula-

tion Survey. Tabulations from these data were published by the Bureau

of Labor Statistics in a Special Labor Force Report. 4/ In our study

a person is considered to be in the labor force during 1966 if he worked

at least . week during 1966 or if his primary reason for not working

was that he was unable to find work.

A person is much more likely to participate in the labor force at

some time during the whole year than at some time during E. week. During

March 1967, the civilian labor force participation rate was 59.5 percent.

But persons who were in the labor force at some time during 1966 con-

stituted 67.3 percent of the population 16 and over. This includes

86.3 million individuals 16 and over who worked at least 1 week during

1966 and .5 million who worked no weeks but were counted as part of the

labor force because they gave as their main reason for not working,

inability to find work.

The difference in the percentage of persons who supplied labor at

any time during 1966 and the annual average for 1966 was greater for

women than for men. At some time during the year, 50.9 percent of

41 See Began and O'Boyle (1968).

10



women 16 years end over were in the labor force compared with their

annual average labor force participation rate of 40.3 percent. Among

men, 85.7 percent were in the labor force at some time during 1966 while

their annual average labor force participation rate was 80.4 percent.

As with women, a much larger percent of youth age 16 to 21 years

supplied labor at some time during 1966 than Uli annual average partici-

pation rate. Over 71 percent of them supplied labor at some time during

1966 but their annual average participation rate was about 53 percent.

During March 1967, the rate was 51.5 percent.

Our definition of 1966 labor force participation excludes from the

labor force the 42.3 million persons who worked no weeks in 1966 and gave

as their primary reason for being out of the labor force: Illness, or

disability, housework, going to school, retirement or service in the

armed forces. Of these persons, 0.8 million, mostly women and teenagers,

reported that they looked for work at some time during the year.

Continuous Dependent Variables

The third dependent variable is a continuous index of the labor

supplied by those who worked at least 1 week during the year. Since

labor supply is a flow, it can be expressed in alternative units, Such

as hours per day, hours per week, days per week, weeks per year or years

per lifetime. In addition, a distinction can be made between the time

of day, the day of the week, or the season of the year that labcr is

supplied. The individual who is planning his labor supply will make

substitutions between the amount and time pattern of work and leisure.

We cannot take account of all of the possible substitutions, but have

chosen an index of hours supplied per year as a continuous indicator of

labor supply. It is superior to an hour per week measure si,ce it takes

account of variation in weeks per year and allows for differences in the

pattern of hours within the year due to individual tastes and industry

requirements.

11



Institutionally rigid weekly hours probably have less effect on the

hours per year measure than on the hours per week measure. If the stand

ard workweek is not satisfactory, the individual can adjust the number

of weeks worked per year or change jobs. Of course, many people may be

in jobs which require a standard number of hours per year, and the

alternative jobs may not be as attractive in other respects. If this

occurs, those working too many hours have a marginal value of time which

is greater than their wage, and those working too few hours have a

marginal value of time which is less than their wage. 5/ However, the

wide scatter in the distribution of the Lours per year index which we

have derived suggests that this might not be a major problem. (See

table 1.)

In dealing with labor supply it is desirable to measure the hours

that an individual wanted to work rather than the hours he actually

worked. Using hours worked per week as the supply variable as has

been done in the past (Kosters, Finegan) not only ignores substitution

be.reen hours and weeks, but it mixes together demand and supply

effects. Estimative the supply of hours per year requires estimates of

the number of weeks desired, assumed to equal the weeks spent looking

for a job plus the number of weeks working, and estimates of the

desired number of hours per week. A week of looking is assumed to

represent the same number of hours supplied as the person's desired

workweek. This procedure gives a reasonable approximation for the excess

supply of labor. A more refined treatment of unemployment would have to

consider the complicated process by which a person weights the probabil

ity of finding a job, the present value of future earnings, the costs of

the job search, and the value of current leisure.

5/ This latter situation could occur if the costs of coming and going tc work or finding a second
job and a minimum number of hours in the second job make the second job undesirable. It could
also occur if job search costs make a second job undesirable.

12
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Table 1. Estimated man-hours supplied in 1966

Number of
hours in 1966

Percent of men and women supplying hours

Men age 22 to 54 Women age 22 to 54

Total 100 100

0 to 299 1.38 12.94

300 to 599 .68 5.17

600 to 899 1.64 10.20

900 to 1,199. 1.12 6.20

1,200 to 1,499 1,83 6.83

1,500 to 1,799 4.47 10.10

1,800 to 2,099 48.31 38.88

2,100 to 2,399 9.13 3.89

2,400 to 2,699 14.38 3.51

2,700 tc 2,999 5.25 .81

3,000 to 3,299 5.52 .69

3,300 to 3,599 2.60 .27

3,600 to 3,899 1.30 .20

3,900 to 4,499. 1.42 .17

4,500 and over .97 .14

2,040 (50-52 weeks,
40 hours per week) 40.30 30.55

13



Some further approximations had to be made in order to derive a

supply index. It was necessary to make assumptions about the desired

average number of h5gms in a workweek from information we had about the

individual. Approximations also had to be made for the number of weeks

worked and weeks looking for work, because only broad intervals were

available. A detailed discussion of the index is provided in appendix A.

Income Variables

In this study the determination of preferences play a dominant role.

But, we can talk about the ceteris paribus supply function only after

individual differences have been held constant by the variables discussed

in the remaining parts of this chapter. Assume for the moment that the

influences of the other variables have been removed.

The individual will determine his labor supply by maximizing utility,

whi, is a function of leisure and income. He is assumed to have no

control over the wage rate he can obtain. He must decide between

leisure and income when he allocates the hours in his supply period.

This allocation will depend on income and substitution effects as

derived in chapter III and appendix D. An individual's unearned income

added to the income of other family members is introduced as a variable

to measure the income effect. This variable will be known as FII/)W

(family income less own wage and salary income). The substitution

effect can be estimated from an index based on median wages by occupa-

tion for women and an estimate of the individual's wages for adult men.

The regression coefficient is estimated after netting out the income

effect from this variable.

The effect of wages on the allocation of labor and leisure hours

depends on the relative size of substitution and income effects. In the

range where the income effect exceeds the substitution effect, the labor

supply curve is backward bending. Otherwise, the supply curve retains

the normal positive slope.

14



In figure 1 we see an indifference 'Lap which gives rise to the usual

forward sloping supply curve.

A difficulty is introduced if instead of being able to measure hours

of labor supplied, we are measuring whether or not an individual supplies

labor or not. This difficulty can be overcome if we replace hours of

labor or leisure by probability of participating and 1-probability of

participating. This essentially is what we estimate when we allow the

dependent variable to be 1 if the individual participates, and 0 other-

wise. The regression estfmate is a linear probability model. An

increase in the wage increases the probability of participation if the

substitution effect outweighs the income effect.

Family utility maximization is assuned in our model. However, since

we assume also the cross substitution effects of leisure of the wife to

be independent of the wage of the husband, we can use figure 1 to

portray the income leisure choice. Point K is 0 wEen the spouses income

is zero and the family has no unearned income of other dependent earning

money.

Area Variables -- Review of the Literature

Another of the innovations of the present study is to introduce a

number of area variables which are likely to affect the participation

of individuals in the labor force. The decision of an individual to

supply labor and the decision of how much to supply may depend more

upon conditions in his local labor market or transportation in his

neighborhood than the national unemployment rate.

Inclusion of area variables in a supply function can be defended as

an extension of the family utility theory developed in chapter III which

was summarized in the previous section. The participation of secondary

worxers is likely to depend on the wage rate that they can obtain, and

also on the probability of their obtaining a job, job search costs, etc.

The theoretically correct wage rate would be the expected wage rate

15



Figure I.

An indifference map yielding a positiue
sloped supply curue
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adjusted for search costs. Since this theoretically correct wage rate

cannot be measured directly, Lhe inclusion of the area variables improves

the specification of the model. The area variables would be expected to

be much less important in explaining whether or not men of prime working

age (22 to 54) participate, but the variables would be expected to play

a role in men's decision to look for a second job.

Because of the large number of variables in the study and because

most of the area variables were defined only for 96 of the largest 104

FaiSA's according to the 1960 Census of Population (which we shall sub-

sequently call the largest 96 SMSA's), 6/ separate regressions were

estimated for the individuals living ii the largest 96 SMSA's.

A number of studies have taken into account area variables but have

used the areas as observations. This might result in erroneous conclu-

sions as our discussion on ecological correlation in chapter I pointed

out.

Other studies (Bowen and Finegan, 1966; Caine have been used on

individual observations but have not used adequate area variables. The

Bureau of the Census has released a one-in-one-thousand sample, in

which the only area characteristics available are region of residence

(Northeast, North Central, South and West), size of place, size of

standard metropolitan statistical area and size of urbanized area.

Within these categories we know if an individual lived in or outside of

a central city and whether the place of residence is urban or rural.

The specific labor market area in which the individual is located is not

available in the sample.

One study by Morgan et. al. of labor force participation, did use

an area variable fc.r explaining variations in employment surpluses or

shortages fo..: adch individual family head or wife in the sample. There

6/ The excluded SMSA's included Anaheim, Santa Ana, Garden Grove, Binghamton, Corpus
Christi, Little Rock, San Juan, South Bend, Utica, Rome and York. The combined population of
all of these SMSA's was less than that of the Detroit SMSA. They were excluded became they were
not broken out.as separate SMSA's in the CPS.
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are a number of difficulties with the Morgan study and therefore it was

of no surprise that their area variable was insignificant:

1. The insured unemployment rate used in the Morgan study includes

only the unemployed covered by unemployment insurance and does not

include all unemployed. Since there are variations in State unemploy-

ment insurance coverage, the unemployment coefficient is likely to

reflect these differences in unemployment insurance coverage rather than

the difference in labor market conditions.

2. The unemployment rate varies too greatly across SMSA's within a

State to be a good indicator of the employment opportunities facing a

particular worker. To demonstrate that the intrastate variation exceeds

the interstate variation in unemployment, we tabulated the unemployment

rates in the largest SMSA's for 1960, a year after the Morgan study was

carried out. We used a measure ol unemployment which incorporates

adjustments for differences in unemployment insurance coverage. The

range presented in this comparison probably understates the variance

of unemployment within States because it includes only the 150 largess

SMSA's in the United States. Table 2 shows the rates for States where

data were available for five or more SMSA's.

The range in the State unemployment rates shown, excluding

Pennsylvania, was 5.3 to 6.7. The range within each of the States

shown was at least as great as the range among States. In Pennsylvania,

the State rate was much higher, 8.0, but the range within Pennsylvania

was 3.9 - 12.9.

3. Even though the States cooperating with the Bureau of Employ-

ment Security attempt to derive accurate measures of unemployment, the

estimates have been subject to serious question (Ullman; Lindauer; and

Flaim). 7/ A measure of unemployment calculated directly from the CPS

was used for most of our estimates.

7/ For a dismission of the conceptual differences between BES unemployment rates and unemploy-
ment rates computed for the 20 largest metropolitan areas Born the Current Population Survey, see
Paul O. Reim, "Jobless Trends in 20 Large Metropolitan Areas."
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Table 2. Inter- and intrastate variation in
total unemployment rates by State, 1960

State Range in rate between
SMSA's in State 1/

State rate

California 5.1 ./.0 5.8

Connecticut 2.9 - 7.6 5.6

Georgia 3.7 - 6.0 5.8

Massachusetts 4.1 - 8.2 5.4

Michigan 4.2 - 7.8 6.7

New Jersey 5.8 - 7.2 6.7

New York 4.4 - 7.0 5.6

North Carolina 3.9 - 5.9 5.5

Ohio 6.2 - 7.8 5.5

Pennsylvania 3.9 -12.9 8.0

Texas 4.1 - 8.2 5.3

1/ Included in this range are only the largest SMSA s in the
State as reported in The Manpower Report of the President 1967
(pp. 260, 263-265). One-hundred fifty SMSA's were included for all
States, territories, and the District of Columbia.
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4. Jacob Mincer (1966) has suggested that variations in SMSA

unemployment rates may largely reflect longrun structural conditions

rather than shortrun cyclical variations. Thus, the unemployment

rate may not be an ideal measure of area labor surpluses or shortages.

5. The unemployment rate of the SMSA may not adequately reflect

employment opportunities for all Individuals in tiv., SMSA. Persons living

in ghettos may be trapped in the ghetto due either to lack of transporta

ulon or imperfect labor market conditions. The growth in employment and

reduction in unemployment may take place in the suburbs of an SMSA so

that the central city resident or ghetto resident may face entirely

different market opportunities.

Area Variables Used in the Study

The area variables used in our study will overcome many of these

objections. Most of the area variables are used only for the persons

in our sample living in the 9b largest SMSA's. These SMSA's made up

slightly more than 50 percent of both the population and employment in

the United States in 1967.

The area variables used in our sample are: (1) Unemployment rate

of the area; (2) change in employment; (3) whether or not the individual

lives in a poverty tract; (4) personal income per capita of the SMSA;

(5) South, nonSouth; (6) whether the composition of employment is

favorable to women or youth; and (7) whether or not the individual lives

on a farm. The first three variables and interactions between _hem were

included in regressions discussed in each subgroup of the population.

The remaining variables are used only for certain groups.

Of the seven area variables, four were constructed only for the

largest 96 SMSA's. These four were: Unemployment rate, employment

change, personal income per capita, and the composition of employment.

20



Unemployment Rate. The unemployment rate of an SMSA reflects many

long-run influences operating within the SMSA. The annual average un-

employment rate was computed directly from the CPS data for 1966.

The unemployment rate of the SMSA is an indication of how difficult

it is for residents of the SMSA to find a job. The higher the unemploy-

ment rate in the SMSA, the more difficult it is for the individual to

find a job, and tne more likely he will participate in the labor force.

Changes in Employment Opportunities. Using employment data collected

by State Departments of Labor and published by the Bureau of Labor

Statistics in Employment and Earnings Statistics for States and Areas,

we computed percentage changes in employment by yer.. and month for the

96 SMSA's in our sample. 8/ A few minor imputations were mEde to pro-

vide a consistent series.

Changes in employment are more likely to reflect shorter-run changes

in employment opportunities than the unemployment rate. The unemploy-

ment rate is likely to reflect long-run ntrut_ral factors. An increase

in the labor force of an SMSA might keep the unemployment rate of a

community high for several years. (See Mincer, 1966.) The change in

employment is mon: likely to reflect shorter-run changes in demand

opportunities.

Like the unemployment classification, the employment change variable

is a measure of job opportunities. The lower the employment change,

the fewer opportunities facing the individual, ceteris paribus, and

the more likely it is that the individual will not be in the labor force.

The inclusion of an employment change variable in addition to an

unemployment variable can be justified on other grounds.

Flows into unemployment result from layoffs, quits, and new

entrants. Edward Kalachek (1966) has pointed out that the composition

of unemployea among these groups depends on the path as well as the

level of unemployment rates. A constant 4-percent unemployment rate

6/ Employment and Earnimp Statistics. for States and Areas. 1939-1967 (BLS Bulletin 1370-5.
1968).
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over time produces a lower percent of layoffs and a higaer percent of

quits and new entrants among the unemployed than a 4- percent unemployment

rate reached through an unstable path of unemployment rates. Percent

changes in SMSA employment do not reveal the precise path by which a

given SMSA unemployment rate was reached. However, given the unemploy-

ment rate in the SMSA, a high percent increase in SMSA employment probably

benefits new entrants more than those susceptible to unemployment through

layoffs. Thus, the employment change variable improves the specification

of actual employment conditions faced by each labor force group. Since

prime-age men (age 22-54) compose a large proportion of layoffs while

youth and women make up much of the new entrant group, we expect high

employment change to increase labor force participation among youth and

women more than among men.

One could imagine two areas with a high unemployment rate, but dif-

ferent employment changes. In one area, employers are not hiring. In

the other area, employment has picked up considerably so that employers

are hiring vigorously. One would want the employment opportunities

variables to reflect the diffeTence in these two areas.

Theoretically it would be better to use job vacancies as a measure

of available jobs. However, vacancy data are available for only a few

SMSA's in our sample. 9/

A related justification for the inclusion of employment change is

the finding of Cohen and Solow (February 1967) of the significance of

both new hires and the unemployment rate in explaining the behavior of

help wanted advertising, which they examined as a possible proxy for

job vacancy data. The new hires variable would be correlated with employ-

ment change cross sectionally. Thus, the inclusion of both employment

change and the unemployment rate would give a rough indication of job

vacancies cross sectionally.

9/ For a survey of some recent development in Job vacancy statistics, ace }Constant and
Wingeard (1968).
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Employment change was divided into three intervals: Low, medium and

high. Each chapter (III through V) defines these intervals slightly

differently.

Neither the unemployment rate nor the employment change variables

were computed from the same survey data as the participation rate data.

The unemployment rate data came from an average of 12 monthly CPS surveys

conducted in 1966. All three dependent variables came from the March 1967

survey. The employment change variable came from an entirely different

data souice--total nonagricultural employment as reported by firms in the

BLS establishment data program.

Residence in a Poverty Tract. A number of studies, especially

Mooney's, have indicated that individuals living in poverty tracts would

have an expected labor force participation below that of other persons.

A poverty tract is defined on the basis of socioeconomic characteristics

of persons living in the tract, according to the 1960 census. See

appendix B for a detailed description.

Persons living in poverty tracts have less education and training on

the average than the nonpoverty tract residents. But they also have

less adequate transportation, less adequate information about jobs, and

they face discrimination in hiring. The situation is compounded by the

rapid increase in Job opportunities in the suburbs and the slow increase

of growth in employment in central cities.

In a study of 12 of the largest SMSA's, Dorothy Newman found that

total payroll employment in all SMSA's increased by an average 12 per-

cent from 1959-65 while employment outside of the central city of the

SMSA increased by 30 percent. 10/

The lack of adequate job information and transportation are two of

the reasons that employment conditions in the poverty tract may be a more

accurate indication of employment opportunities than the SMSA unemploy-

ment classification.

10/ Newman, pp. 7-13.
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Poverty area residence may also influence labor force participation

through relative income considerations. A given income may have dif-

ferent effects on participation for those who live in poverty tracts

than for those who live in a higher income area.

Personal Income Per Capita. Since prices differ between regions,

income should be adjusted for price differences. This creates several

difficulties. The first is the index number problem. Consumers across

areas have heterogeneous bundles of goods plus savings which cannot be

compared without a unique set of quantity weights. Even if we assumed

that differences in area consumption patterns arise only because of

price differences, there is a different price index for every area and

income level. ii:ere is also the problem of adjusting savings. If we

allow for differences in area consumption patterns because of differ = -it

climates and consumption opportunities, there is no basis for compari-

son because we are, in effect, comparing Individuals with different

preference patterns.

Because of these problems, dealing with relative income is indicated.

In the spirit of Duesenberry, we hypothesized that labor supply deci-

sions are affected by a demonstration effect. The extent of contact

with those earning higher income will determine an individual's earnings

expectations. In addition to the income variables discussed earlier,

mean per capita personal income within the SMSA will be added. 11/

South, Other Areas. Whether or not an individual lives in the North

or the South is a proxy variable for a number of variables that cannot

be quantified easily, such as the vast agricultural underemplc..yment and

the different historical development in the South. Ideally, if all

these factors were reflected in our model, the coefficient of this

variable would be insignificant.

Composition of Employment Variable. A composition of employment

variable is used to measure the relative employment opportunities

11/ Graham and Coleman, pp. 32-37. The data are on a place of residence hasis.
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facing either adult women or youth in the SMSA of residence of the

individual. This variable is needed in addition to the overall unemploy-

ment and employment change variables since the opportunities facing

secondary workers are likely to be different even in areas with the same

overall employment opportunities. The form of this variable is the same

for both groups although we are concerned with the relative opportunities

for adult women in chapter IV and the relative opportunities for youth

in chapter V.

If the occupational or industry employment composition in an area is

favorable to women or youth, we would expect a higher participation of

youth or women in the labor force in this area.

A number of alternative variables which we debated using to measure

the relative employment opportunities of either youth or women are listed

below:

1. The percent of employment in each area in industries with a high

national composition of women or youth.

2. A weighted average of the employment in each area weighted by

the national percentage of women in each industry.

3. The ratio of employment to population of women or youth to the

total employment-population ratio in the SMSA.

The third alternative was chosen after a careful consideration of

the theoretical issues discussed below.

Alternatives one and two are similar, although two is more precise

than one. They both use national patterns to determine industries with

a favorable composition of women or youth by SMSA. The primary diffi-

culty with the first two measures is the large variation in female

employment within the broad industry groups that are available for

constructing the index. For example, Cain (1966) used the percent of

the labor force in an SMSA in industries demanding primarily males.

The industries he chose were: Mining, construction, agriculture,

forestry end fisheries, business and repair services, transportation
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and communication and durable manufacturing. Of these six industries,

over half of the SMSA employment was in durable manufacturing. We tabu-

lated the distribution of the percent of women within 65, three digit,

durable goods industries for 1966 based on national BLS establishment

employment data. While the average percent of women in all durable goods

manufacturing was 19 percent, 21 of the durable goods three digit indus-

tries had over 25 percent female and six even had over 50 percent female.

Since a number of SMSA's had a high concentration of female inten-

sive durable goods industries while other SMSA's had low female inten-

sive durable goods industries, measures one and two are not good indices

of opportunities available to women.

Even within three digit industries, variations exist in the percent

of women employed. For example, during 1966 32 percent of the employees

in the lighting fixtures industry were women compared with 66 percent

in the electric lamps industry.

In addition to the aggregation problem discussed previously, an

area may have a larger proportion of women working due to a greater

population of women in the area rather than better opportunities.

To avoid these problems, we used the third measure of relative

opportunities: (Eif/Pif)/(Ei/Pi), where Eif is the employment of

women in the ith SMSA, Pif is the female population in the ith SMSA,

and Ei and are the employment and population of all persons in the

ith SMSA (16 and over).

The major difficulty with our employment opportunity variable is

that it appears to be a tautology. If our relative opportunity vari-

able were the average participation of women in each SMSA, (Lif/Pif),

its coefficient would be one and we would have exrlained nothing.

The numerator of our variable, Eif/Pif, is likely to be highly cor-

related with Lif/Pif because E is such a large component of L (the size

of the labor force). The correlation between Eif/Pif and Lif/Pif was
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.9877 for the 96 SMSA's using a 1966 annual average. The ccrrelation

between (Eif/Pif)/(Ei/Pi) and (Eif/Pif) was .8485. This is still a high

correlation; however, it is due in part to the fact that the same respon-

dents were common to both ratios. To avoid this problem and better

reflect the appropriate economic lag, the relative opportunity variable

was calculated from twelve monthly CPS surveys during 1966, while the

dependent variable was based on a March 1967 survey. This took us an

additional step away from a tautology. Also, the relative opportunity

variable was a categorical var.able (low, medium and high opportunities)

rather than continuous. Finally, the measure is calculated for the ratios

of all women 16 and over to all persons 16 and over in the SMSA. The uni-

verse of the regressions include only a subset of all women over 16.

Women or youth are classified as being in either low relative

opportunity, medium relative opportunity or high relative opportunity

SMSA's. If relative opportunities for women were less than 62 percent

or greater than 74 percent, they were classified as in the low and high

relative opportunity SMSA's, respectively. If relative opportunities

for youth were less than 72 percent or greater than 90 percent, they were

classified as in the low and high relative opportunity SMSA's,

respectively.

Farm, Nonfarm. Residence on a farm increases the changes that a

given individual participates in the labor force. A job working on the

farm is easily accessible to farm residents. There is no need to com-

pete in the labor market for many of these jobs since family workers

make up nearly three-fourths of total farm employment. For this reason,

unemployment rates of farm workers are lower than the overall rate, and

few farm residents are subject to the discouragement of looking for,

but not finding a job.
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Area Variables - Their Values

Appendix C presents the values of the area variables for each of the

96 SMSA's used in our sample. Because of the large sampling variability

in the CPS unemployment rates and relative opportunity variables, the

exact values of these variables were not published but only the cate-

gories used in the regression are shown. Appendix C also describes how

the SMSA's used in the table differ from the 1967 Bureau of the Budget

definitions.

Family Variables

Family variables play an important role in the regressions for youth

and women. Age, number of children, and marital status of women have an

extremely important effect upon their labor force participation. For

youth, whether or not they are living at home also has an important

effect on their labor force participation. For adult men, the absence

or presence of a spouse may have an effect on labor force participation.

These variables are discussed further in chapters III through V.

Demographic Variables

The demographic variables explaining the largest variation in labor

force participation are age, sex, and race. Labor Lorce participation

rates have been cross tabulated by these variables since 1948.

Labor force participation is greatest for men in the prime working

ages and lowest for youths and older people. Women participate less

than men since women take time to keep house and take care of children.

A comparison of white and Negro and other participation rates can be

misleading unless account is also taken of the interaction between sex

and race. White women participate less than other women, but white men

participate more than other men.

In chapters IV and V, whites and all others are compared. In

chapter VI, Negroes only are included in the regressions.
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Table 3 presents civilian labor force participation rates of all

persons 16 and over by age, race and sex in 1967.

Projections of the labor force have also been based on these basic

demographic factors. 12/

Ability and Motivation Variables

Ability and motivation are extremely important determinants in the

decision to supply labor. Unfortunately, our measures of these vari-

ables are inadequate for many reasons.

For all adults, educational attainment is a crude measure of ability

because: (1) It reflects only a particular type of formal training. It

excludes on the job training, supplementary vocational training and

adult education courses. (2) There are differences in the quality of

education offered in different schools. (3) Differing curricula of

schools of equal quality may not prepare students equally for a vocation.

Using a 1965 survey, James F. Coleman showed that the average Negro

high school senior is performing at a ninth-grade level while the

average white high school senior is performing at better than the

twelfth-grade level. These differences reflect inequality of opportunity

as well as motivation. Motivation reflects housing, parents' attitudes

and many other factors for which we have imperfect measures.

The race variable and residence in a poverty tract variable reflect

some of the factors underlying differences in motivation.

12 / See Cooper and Johnston, Bancroft, and U.S. Bureau of the Census, "Summary of Demo-
graphic Projections," Current Population Reports -- Population Estimates, P-25, No. 388,
March 14, 1968.
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fable 3. Labor force participation rates
by age, sex and race, 1967

Race and age Men Women

Whites

Age 16 to 24 years 69.6 48.0

Age 24 to 64 years 94.5 44.9

Age 65 years and over 27.1 9.3

Negroes and others

Age 16 to 24 years 67.5 44.9

Age 25 to 64 years 90.9 57.2

Age 65 years and over 27.2 13.0
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Chapter III. Labor Supply of Asher Men

Labor force participation of adult men is taken for granted by our

society. This is reflected in the participation rates for the prime-age

group, 25 to 54 years, which averaged 95.4 percent in 1967. 13/ Never-

theless, the absolute number of persons in this age group who do not

participate is significant, and they are worthy of investigation. Supply

decisions are more complex for older men because of the general accep-

tance of retirement. Social Security benefits and private pensions make

nonparticipation possible for this group.

It is easier for men to vary the amount they work than to stay out

of the labor force altogether. Therefore, in this chapter most atten-

tion is given to the continuous supply function. The shape of this

function is of considerable interest for those analyzing the effects of

tax and transfer plans Oh work incentives.

The supply model for men includes most of the variables discussed

in chapter II. These were income, area, family, demographic, ability

and motivation variables. This chapter outlines the theory behind the

income, family and age variables before proceeding to the empirical

results.

Income Versus Leisure

The theory of individual behavior will be applied to the choice

between work and leisure. It is assumed that work is undertaken for the

income received and that the individual maximizes his utility which is

a function of present and future consumption and leis.ire. Gary S. Becker

(1965) emphasizes the simultaneity of consumption and leisure decisions

by introducing goods that must be combined with time in order to give

utility. Our model is simplified by ignoring the effects of changes in

relative prices of consumption goods on the preferences between income

13/ Waldman, p. A -6 (1968).
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and leisure. However, Becker's theory can give us added insights about

labor supply when we interpret our results.

Since income is usually shared within a family, the labor supply

decision of each family member must depend on the other family member's

income contributions. This interdependence could take many forms, but

it seems reasonable to assume that the family acts as a single decision

making unit. (Kosters, Mincer 1962, Samuelson) The family's ordinal

utility function will contain as arguments family income and the amount

of leisure for each family member. The leisure of a dependent who is

not likely to work under relevant circumstances can be assumed to be a

constant equal to the number of hours in the supply period. The problem

of how the utility function is formed is essentially the same as that of

determining a social welfare function. This problem is neglected since

the special nature of family ties leads us to believe that families act

as if they have such a function.

Consideration is first given to a model in which the family consists

of only two potential income recipients, the husband and the wife. This

model is later generalized. At the present we ignore taxes, whose

effect on work effort will be examined later in the chapter. Under

these assumptions, the family utility function contains the leisure of

the husband and the leisure of the wife, as well as total family income.

The techniques of utility maximization from the theory of the consumer

are applied.

U(I,H,S) = Utility as a function of family income (I), hours of

husband'z leisure (H), and hours of wife's leisure (S)

We maximize U(I,H,S) subject to the time and income constraint:

(T-H)WH + (T-S)Ws + Y = I

W H = Husband's wage rate

Ws = Wife's wage rate

T = Total hours in supply period

Y = Family unearned income
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The first order conditions for maximization tell us that the margi-

,,1 rate of substitution between income and leisure equals the wage rate.

From this we derive the labor supply equations for the husband and the

wife. (See appendix D.) Both equations are a function of the husband's

and the wife's wage rates and family unearned income. If we assume that

the leisure of the husband and the wife are neither substitutes nor

complements but are independent in the utility function, the supply

equations reduce to:

Supply of husband's labor = FH(WH,(T-S)Ws + Y)

Supply of wife's labor = FS(Rs(T-H)WH + Y)

The supply of labor for husband and wife are arrived at simul-

taneously, but we treat the earnings as given along with unearned

income. As shown in appendix D, the coefficient of the variable

(T-S)Ws + Y, or FILOW (Family Income Less Own Wage and Salary Income),

is the income effect for the husband. The substitution effect for the

husband can be calculated from the total response to a wage c'lange (the

coefficient of WH) and the income effect.

This model can be extended to include larger families. If every

family member's leisure is independent, each member's supply will depend

on his wage and other family income, which in the general case is total

family income less the individual's earnings. The income effect is the

coefficient of FILOW.

The same supply equations result from alternative approaches to

decision making in a family. One such alternative is the inclusion of

the dependent's utility in the head's utility function. If appropriate

cross substitution effects are assumed to equal zero, it. Lar be shown

that the supply function for each family member is a function of his

wage and FILOW.

In the derivation above, the problem of unpaid work in the home was

ignored. This is particularly important for the wife. She must allocate
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her time between income, leisure and work at home. There are two

possible ways to treat house work. The first is to include it as part

of income in the utility function by imputing a wage for it and alloca-

ting the wife's time between the three activities. Cain implicitly

uses this approach in his theoretical model and uses the presence of

as an indication of a higher home wage for house work.

The second approach is to put homework in the utility function

along 'pith the leisure variables and market income. We can then deal

only with the substitution between paid employment and h,,urs spent in

the home, however divided between work and leisure. The wife's

"leisure" is therefore a measure of both work at home and leisure, and

the allocation of time within the home remains unobserved.

There has been a great deal of interest in the possibility of a

"backward-bending" supply curve of labor. It is said that for high

wage rates the amount of labor supplied will diminish as wages

increase. This can occur if leisure is a superior good and the income

effect is sufficiently large to offset the substitution effect. Since

Douglas' early work, empirical evidence has tended to support the

existence of a negatively sloped or at least perfectly inelastic supply

curve for labor. H. Gregg Lewis indicated that secular decreases in

both the length of the workweek and the participation of men support a

negatively sloped supply curve. Our study sheds further light on the

elasticity of labor supply of men.

The wage variable needed to separate the income and substitution

effects was estimated by dividing the individual's total earnings for

1966 by an estimate of the number of hours which he worked. (See

appendix A.) The use of dummy variables for wage intervals should

reduce problems caused by errors in this variable. The resulting dis-

tribution of wages is given in table 4 for men age 22 to 54.
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Table 4. Estimated average wages in
1966 for men age 22 to 54

Dollars
per hour

Percent of those
supplying labor

Total

$ 0 - $0.49

$ 0.50 - $0.99

$ 1.00 - $1.49

$ 1.50 - 51.99

$ 2.00 - $2.49

$ 2.50 - $2.99

$ 3.00 - $3.49

$ 3.50 - $3.99

$ 4.00 - $4.49

$ 4.50 - $4.99

$ 5.00 - $5.49

$ 5.50 - $5.99

$ 6.00 - $6.49

$ 6.50 - $6.99

$ 7.00 - $7.49

$ 7.50 - $7.99

$ 8.00 - $8.49

$ 8.50 - $8.99

$ 9.00 - $9.49

P 9.50 - $9.99

$10.00 and over

100.00

2.73

3.70

6.66

10.16

12.17

14.70

13.71

11.28

7.14

5.37

2.94

2.26

1.59

1.11

.97

.71

.48

.40

.27

.32

1.33
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Since the wage variable could not be calculated for those who did

not work during the previous year, it was included only in the regres

sions which explain the continuous supply of hours. In the labor force

participation equations, the education variable can bc. interpreted as

a combined taste, skill and market wage variable.

The Family

The definition of the scope of the family unit has two effects on

the supply function. Since we treat the family as a decision making

unit, the family includes all those who mighc work and 4hose leisure is

in the family utility function. In addition, the family includes all

those who are dependents. Account must be taken of the fact that a large

family has more income if there are more income recipients, but it

also has more people to support than a small family.

In the regressions reported here, all adult men are included in one

Equation regardless of marital status or family size because there are

more similarities than dissimilarities between married and single men.

Differences are taken care of by family variables described below and

their interactions with other variables.

The presence of dependents will be indicated by several dummy

variables. Dependent children, limited here to those under 18, are

expected to increase the family's need for income and therefore,

increase the male's labor supply. We do not use the number of children

because of differences in the "quality' of children suggested by Becker

in 1960. For instance, higher income groups impute a higher cost of

raising children because they feel that they must send them to college.

The wife's income is included in the husband's supply function, but we

also count her as an additional responsibility with a "married, spouse

present" variable. The wife probably also affects the tastes of the

husband (or men with different tastes are likely to be married).

Dorfman and Steiner find the presence of a wife to have a strong positive
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effect on the participation of the husband. They point out that the

wife's presence is strongly correlated with the man's subjective ap,rai-

sal of whether he is well enough to work. This is a good example of how

complicated the interpretation of many of these variables can be.

One would expect there to be many older people who are supported by

their relatives. Regular payments from relatives not living in the same

household are included in our income data, but this type of payment may

be underreported. Dependency most likely takes the form of room and

board, but the extent of this type of arrangement has been secul&rly

declining. Morgan estimates that only 11.2 percent of adult units in

Ids country were dependent it 1959. Therefore, complicated family ties

within the household are not a major problem, but we will include in the

family decision making unit all related individuals who are living

together.

Age

Age plays an important role in the participation decision. It has

an effect as a proxy for health, but more importantly it groups people

in stages of the life cycle.

Men age 22 to 54 are in the period in their life in which they are

expected to be part of the labor force. A preliminary regression showed

almost no differential between subgroups within the 22 to 54 age group,

so those under 55 are treated uniformly in final regressions. The

participation rate is 2.2 percent higher for men in the 30 to 44 age

group than in the 45 to 54 group (see Waldman, op.cit., p. A-6, 1966),

but the regression coefficients differ by only .3 percent. The dif-

ference is probably accounted for by increased unearned income and

lower education levels in the older group.

Beyond the age of 55 there is a steady decline in participation.

(Chart 1.) This reflects general health, but also work opportunities

for older workers. Employers are not willing to provide training and
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Chart I.

Labor force participation rates of men 55
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retirement plans when the worker will only remain in the labor force a

few years, and older people tend to have obsolete skills.

Public and private retirement plans make retirement feasible, so the

age brackets were chosen with retirement provisions in mind. At age 62,

reduced Social Security benefits can be received while full benefits are

received for those who retire at 65. Those under 72 face a recirement

test _hat reduces Social Security benefits when earnings exceed

$1,500. 14/ This should reduce the hours supplied by those whose bene-

fits are being reduced. Therefore, the oldest age bracket starts at 72.

In regressions which explain supply during the year 1966, the brackets

are adjusted upward by 1 year since the age reported is for March 1967.

In a static framework there should be no additional effect of social

security on March participation since the benefits are included in the

income variable. However, a small reduction in March participation will

occur if those affected by the benefit reduction stay out of the labor

force for a few months of the year instead of reducing the number of

hours worked in each month. In addition, there will be a life cycle

effect. People plan to work until a certain age and then retire. Their

preferences for work during a year change when they reach these conven-

tional retirement points.

Participation in the Labor Force--Results

Because many of the more important issues concerning abor force

participa ion of men involve area employment opportunities variables,

attention was concentrated on the participation of men in the 96 largest

SMSA's. This group contained 55 percent of the men in the entire sample.

Separate regressions were run for men age 22 to 54 and 55 and over. The

results are reported in appendix tables F-1 and F-2. The results for

participation during the year were nearly the same as in March, so this

dimension of labor supply is not presented for men. A few variables were

14/ This income level applied in 1966. There is also a monthly test.
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eliminated in the two preliminary regressions, and these will be dis-

cussed below.

FILOW is highly significant. Increased income reduy.s the probabil-

ity of participation as expected, but the responses differ according to

age and marital status.

For single men age 22 to 54, the effect of FILOW on participation

appears to be small after reaching an income of $2,500 a year. For

marries men, the decline more gradual and not nearly as large. This

is shown in table 5, where the interactions between marital status and

income variables have been added together. 15/ The presence of a wire

means a much higher probability of participation. There are many expla-

nations for this, such as the need to support a family, the social

pressure for the head of a household to work, and family pressures co

actually look for a job when out of work. The causation might be

reversed to soma extent since a man who is out of the labor force is not

as likely to get married. The effect of having a family is not as large

for those with no other income because earned income is needed for

support.

The effects of additional income are much more pronounced for older

men. Both married and unmarried men 55 and over will not be likely to

participate if other income makes nonparticipation possible. There is

little additional decline in participation once other incoms goes beyond

$1,500. There is a slight upturn for married men, but the differences

are not statistically significant. Possibly, those in the $1,500 to

15/ For the reader unfamiliar with multiple regression analysis involving dichotomous depen-
dent variables, two cautions should be stressed involving the interpretation of table 5. Hrst, the
rates shown in the table would only equal the average rates for all adult men if all the factors
and interactions were also held constant at the average for the population. This was not the case
in ow example. Second, it Is possible that the calculated participation rates shown in table 5
could turn out negative, as did age 72 * FILOW = $5, 000, If extreme values of the variables to
be held constant were picked. Negative calculated values : ndicate that not all interactions have
been accounted for. If important Interaction effects arc omitted for a moderately large class of
men, it would be a reasonable criticism of the regression to say that a particular interaction was
omitted. However, if the regression incorrectly predicts the labor force participation of a few
men in the population who have an unusual 'combination of characteristics, no one will be
concerned. As additional research is carried out, the specification of interactions will be
further improved. These techniques are discussed fwther in appendix E.
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Table 5. Participation rates b/ income, age and
marital status - other factct. constant 21

Total family income
less male's earnings

_(FILOW)

Single or
spouse not present

Married,
spouse present

Age 22 to 54

O - $499
$500 - $999
$1,000 - $1,499
$1,500 - $2,499
$2,500 - $3,999
$4,000 - $5,999
$6,000 - $7,999
$8,000 and over

91.8
85.0
80.5
83.0
76.7
82.7
76.6
74.8

94.6
94.6
93.0
92.9
92.3
92.0
91.8
89.8

Age 55 to 59

O - $499
$500 - $1,499
$1,500 $2,999
$3,000 - $4,999
$5,000 and over

98.0
73.4
66.3
69.1
66.2

98.0
87.0
74.3
77.5

79.9

Age 72 and over

O - $499
$500 - $1,499
$1,500 - $2,9 °9
$3,000 - $4,999
$5,000 and over

51.7
8.6
1.7
0.2

0 2/

51.8
22.2
9.6
8.6

13.0

1/ Predictions from regressions in copendix tables F-1 and F-2
for 0-7 years' education, medium employment change, non-South, non-
poverty, and under 3.5 percent unemployment rate, March 1967.

2/ We rounded the predicted value of -0.7 to 0. See footnote
15 in the text.
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$4,000 range receive social security benefits. Because of the retirement

test for those age 62 to 71, anyone receiving sizable benefits is n,'

likel, to be earning very much and is not as likely to he participating.

The probability of participation declines as age increases. The

interactions between age over 72 and income show that for this group,

where nonparticipation is socially acceptable, the effect of additional

income is greatest. One additional reason for this result is that we

have no data on assets. Older people need less income because they can

use principal to finance retirement, and they are more likely to have

assets such as consumer durables and a home.

In the two preliminary regressions it was found that the effect of

race was nearly zero and was clearly not significant. This is interest-

ing because previous studies (Bowen and Finegan; Parker and Shaw; and,

Mooney) based on aggregate data tend to conclude that discrimination and

low skill levels tend to discourage participation by Negroes and

others. 16/ By controlling for other factors, such as education, the

difference has been eliminated. This same result held in the one

regression which was run for participation during the year. It is still

possible that during a period with generally high levels of unemployment,

the participation rate for persons other than whites may be

ceteris paribus because discouragement effects will be greater if they

are the first ones to be laid off and the last ones to be hired.

Residence in the South showed no effect in any of the participation

regressions. This supports the finding of Bowen and Finegan (1966).

It was hypothesized that residence in a poverty tract might adversely

affect participation because of poorer opportunities and lower aspira-

tions. This appeared to be the case for men under 55 years of age.

The poverty variable is significant at the 10 percent level. The

results are not as clear for older men. The coefficient is near zero.

However, the interactions with the February to March employment change

16/ Mooney reports that Negro men in poverty tracts have higher participation rates than
whites, but he has not controlled other variables (pp. 104-119).
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are more significant. For the younger group, the interactions are of

the opposite sign and not significant, and the noninteraction poverty

tract term is significant. Therefore, the e fect of residence in a

poverty tract for older men may have been picked up in the interaction

term.

The apparently weak interactior, between residence in a poverty

tract and employment change does not contradict Mooney's suggestion that

the poor are more sensitive to improvements in employment opportunities

because here we are looking at the independent effects of living in a

poor area. Although Mooney's observations are poverty tracts, we assume

that the different responses which he observed were intended to reflect

the characteristics of the poor, such as low educational attainment, and

not the place of residence. This is another example of how micro economic

data allows more careful specification and estimation.

Educational attainment has a large impact on 1%e ease with which a

person obtains a job. This is because education reflects ability and

motivation and is used as a screening device by most employers. It also

reflects one's tastes for work and the kind of job, but hard to

say in which direction on the taste effect might be. Orcutt concludes

that the taste effect of education is not important for men.

As was found by Bowen and Finegan (1966), education level is posi-

tively related to participation. However, this effect is strongest for

older men. Older men with a graduate school education are much more

likely to participate than those with less education as shown by the

interaction terms.

For those in the prime-age group there is a slight decrease in

participation for those with more than a high school education. This is

in part because some of this group are still in college, so this result

is not very meaningful. Nevertheless, when we come to the continuous

supply variable where those in school have been left out of the

regression we still observe a small effect of education between 12 years
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and 13 to 15 years.

Since overall unemployment was 3.8 percent in 1967 and 5.5 percent

in 1960, 17/ there will be a greater positive effect of education on

participation in studies which use 1960 census data because of greater

discouragement effects for those with the least education.

Unemployment and employment change have the expected effects. On

the whole there is no important effect of the unemployment rate until

it reaches 5 percent. The effects are weak for prime-age men. The

highest unemployment rate coefficient is not quite significant at the

10 percent level. The employment change effect is even smaller but of

the right sign. The discouragement effect on older men is much stronger.

Participation rates are predicted to be 6.8 percent lower in SMSA's with

more than 5 percent unemployment than in SMSA's with less than 3.5 per-

cell' unemployment. The employment change variable i3 also significant.

An older man with less than 8 years of education will have a probability

of participation 10.7 percent lower in a high unemployment rate and low

employment change SMSA than in a low unemployment and high employment

change SMSA. This is cross section evidence of hidden unemployment.

One regression not shown in the appendix was run with five unemploy-

ment rate categories, but the results were the same: The discouragement

effect is small in areas where unemployment rates are under 5 percent.

Interactions between education and the area unemployment rate were

specified. They were statistically significant only for those over 55,

but the results for both are summarized in table 6. The coefficients

are erratic for those with over 12 years of education. It appears that

high unemployment rates have the most certain effect on those with the

minimum education and on older men. This would explain Mooney's

results. Poverty tracts have a higher proportion of older people and

those with lower education, so the participation rate response to

unemployment would be greater in these areas.

17/ Handbook of Labor Statistic 1968 (BLS Bulletin 1600), p. 22.



Table 6. Participation rates bi years of schooling, age and
SMSA unemployment rates other factors constant

Years of schooling

SMSA unemployment rate

Less than 3.5 3.5-4.9 5.0 and over

Men age 22 to 54 1/

7 years or less 93.1 93.4 90.8
8 to 11 years 97.3 98.0 97.2
12 years 100.0 99.9 98.8
13 to 15 years 96.3 97.9 95.0
16 years 99.6 97.3 98.9
17 years and over 96.1 95.4 96.9

Men age 55 to 59 2/

7 years or less 77.0 73.9 70.2
8 to 11 years 78.9 78.6 75.1
12 years 84.1 82.8 79.3
13 to 15 years 82.6 88.9 83.3
16 years 83.2 94.9 79.3
17 years and over 80.7 88.5 89.6

1/ Predictions from regressions in appendix table F-1 for
married, spouse present, non-South, nonpoverty, medium employment
change, $1,000 to $1,499 FILOW, March 1967.

2/ Predictions from regressions in appendix table F-2 for
married, spouse present, nonpoverty, medium employment change,
$1,500 to $2,999 FILOW, March 1967.
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It is not surprising that the effects of unemployment rates on

college-educated men show no definite pattern. This group's employment

patterns are very insensitive to overall economic conditions: they have

first chant .! at jobs which do not require a specific skill. They are

probably more mobile between SMSA's. Therefore, the unemployment. rate

is not a good measure of their employment opportunities.

Several time series studies (Strand and Dernburg; Tella, 1964 and

1965) have established that the labor force participation rate increases

with short-run increases in employment. Our estimates of the participa-

tion rate response to unemployment change are compared to those of

Dernburg and Strand in table 7. The latter, which are based on monthly

observations, have been converted to participation rates. The cross

section responses in this study are generally much higher. There are

three explanations for this. The first is that the division of SMSA's

by annual unemployment rates separates areas by relatively long-term

employment conditions. Discouragement effects are greater if poor

opportunities have prevailed for a longer period.

The second explanation for the smaller time series response is that

our micro data enable us to control fol earnings of other members of

the male's family. As employment conditions deteriorate and other

members of the family lose jobs or otherwise experience reduced earnings,

the man must participate to support the family. This will reduce the

discouragemen, effect which is observed in time series data. If the

earnings of other members remain the same, the man has less urgency in

looking for a job. The discouragement effects which we observe while

holding other family members' earnings constant will therefore, be larger

even if there is no difference between the short and longrun.

The third reason for the higher cross section estimates is that

migration can occur from high to low unemployment SMSA's as an alterna-

tive to labor force withdrawal. 18/ This would increase the apparent

cross section response but would not affect the time serts respons'd.-

18/ See Mincer (1966), op. cit., pp. 73-112.
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Table 7. Participation rate response to unemployment
change, cross section versus time series

Change in unemployment rate
Age 22 to 54 Age 25 to 54

Our
estimate 1/

Dernburg and
Strand 2/

Less than 3.5 to (3.5 to 4.9) +.0022 -.0003

(3.5 to 4.9) to 5.0 and over -.0099 -.0004

Age 55 and over

Less than 3.5 to (3.5 to 4.9) -.0010 -.0026

(3.5 to 4.9) to 5.0 and over -.0408 -.0036

1/ Weighted average for all education levels.

2/ The response to 1 percent change in unemployment was
calculated for each age sub-group and averaged using participation
rate and population -weights. The first change was counted as a
1.25 percent change and the second as a 1.75 percent change.
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Continuous Labor Supply--Results

The continuous index of hours supplied during 1966 was estimated for

two age groups: men, age 22 to 54 and those 55 and over. The supply

was only estimated for those who worked one or more weeks in 1966. Any-

one who reported that his main reason for not working the full year was

enrollment in school or illness was excluded from the regression. Only

6 percer of those age 22 to 54 who worked in 1966 were excluded, as

were 9.5 percent of those age 55 and over. The regression results are

given in appendix tables F-3 and F-4.

As in the dichotomous case, married men with their wives present tend

to supply more labor than single men. For the prime-age group, this

effect is strongest for those with the lowest wages. The presence of

children under 18 years of age has the same effect. In an unreported

regression, the interactions between the presence of a wife and the

income variable were found to be insignificant.

The hours supplied decline with age. The mean number of hours

supplied in 1966 by men 22 to 54 was 2,305, compared with 2,039 for

men 55 and over. The hours supplied drop off rapidly after age 62.

Men over 73 who work at all are estimated to supply 1,010 fewer hours

per year than men age 55 to 62.

Negroes and others had a significant tendency to supply fewer hours

than whites. The reduction in hours is even greater for Negroes in the

South. The same effect was observed for residents of poverty tracts.

A tempting explanation for these results would be the existence of

greater discouragement effects caused by poorer opportunities and

racial discrimination. However, we Bunt no such effect on labor force

participation fer these groups in March or in the unreported regression

which explained participation at any time during the year. If there is

no evidence of this for participation, it is hard to see why the effect

would be so strong for hours supplied. One possibility is discrimina-

tion in allocating overtime. Since there is greater urgency in looking
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for the first job, discrimination could have a discouragement effct

only for the second job.

A more consistent explanation is the existence of demonstration

effects as mentioned in chapter II. In an unreported regression, we

found a very weak and insignificant effect for personal income in the

SMSA, but it is possible that the SMSA is too large an area to reveal

relative income effects.

A possible explanation for the race differential is that Negroes

are in occupations or industries where les:- overtime is worked. This

by itself would not cause a decrease in hours "supplied." However,

since our index dues not count as hours supplied the hours of overtime

desired, the explanation is quite plausible. 19/

Education has a very large effect on labor supply for both age

groups. Explanations for this were give[ in the previous section. The

difference between the lowest group and those who completed colle3e or

went to graduate school is greater for men 55 and over than for those

under 55. This pattern was also observed in March participation. The

interaction between education and age over 73 was not significant for

the hours equation.

The self - employed supply more hours. This may result from greater

rewards in the form of personal satisfaction and unreported earnings

for this group; but to reverse the causation, more diligent men may be

self-employed.

Almost all of the wage and income terms and their interactions are

statistically significant. To facilitate interpretation of these

results, table 8 lists the number of hours worked and the total family

income for all wage and income levels. The interactions between the

19/ In 1966, male professi 1 and technical wo..ters, managers, officials and proprietors
worked an average of 46.6 he These two occupations made up 27.6 percent of all white
male employment in 1966 anu only 9. 2 percent of all other male employment. Cal the other
hand, male nonfarm laborers worked an average of 36.2 hours per week during 1966. Non-
farm laborer employment was 6.0 percent of all male white employment and 6 percent of
all other employment. Data are from Employment and Earnings and Monthly Re ion on the
Labor Force, January 1968 (U.S. Department of Labor, Bureau of Labor Statistics).
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wage and the presence of a wife are included. The mean of each income

and wage bracket was used to give the income level.

The results indicate a backward-bending supply curve of labor as

wages increase. This confirms most previous evidence and implies teat

the income effect is negative and larger in absolute value than the sub-

stitution effect. The supply elasticities, averaged over other family

income levels, are presented in table 9. The results are nearly the

same for all age groups. For an hourly wage increase from below $1.00

to the $1.00 - $2.49 bracket, the elasticity is small. In an unreported

rrgression in which more wage levels were used there was a tendency for

a small increase in supply between wages below 75 cents and 75 cents to

$1.49 an hour. It seems that the supply of labor becomes backward-

bending at around $1.25 per hour.

The wage rate elasticities calculated at the higher wage levels are

very similar to those found by other authors. For instance, Douglas

concluded that the elasticity must be between -.1 P., P Kosters

found elasticities between -.06 and -.10 21/ F , those age 50 to 64.

However, since our results indicate .h ,fte supply function does not

have a constant elasticity, these other results are misleading.

Income and Substitution Effects

Looking at the change in labor supply hetween levels of family

income (less the male's earnings for each wage rate) shows that the

hours supplied decrease with income. Changes in hours per dollar

increase in income ac.; shown in table 10.

20/ Douglas, 5_12. cit., p. 312.
21 / Kosters, op. cit. , p. 3S.
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Table 9. Wage elasticities of married men by
age and wage - other factors constant

Elasticity 1/

Wage change AL AW
/

Age 22-54 2/ Age 55-72 3/ Age 73 + 3/

0 - .99 to $1.00-$2.49 -.038 -.024 -.039

$1.00-$2.49 to $2.50-$4.99 -.194 -.747 -.237

$2.50-$4.99 to $5.00 and over -.143 -.070 -.121

1/ The supply was average over all income levels for each wage, and
elasticities were calculated at the midpoints (aLe elasticities).

2/ Prediction for married, spouse present and children from cables 7,
F-3, and F-4.

3/ Predictions for married, spouse present and not self-employed
from tables 7, F-3, and F-4.
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Table 10. Predicted supply response to income
changes for men by age and wage

Change in total
family income less

own earnings
dollars per year

Wage
dollars pper

hour

A Supply 1/
A Income

Age 22
to 54

Age 55
to 72

Age 73
and over

0-$499 to $500-$1,499 0 .99 -.251 -.148 -.640
$500 - $1,499 to

$1,500 - $3,499 0 .99 .043 -.085 -.045
$1,500 - $3,499 to

$3,500 and over 0 .99 -.055 .006 .005
0 - $499 to

$500 - $1,499 $1.00 - $2.49 -.064 -.195 -.687
$500 - $1,499 to

$1,500 - $3,499 $1.00 - $2.49 -.051 -.055 -.015
$1,500 - $3,499 to

$3,500 and over $1.00 - $2.49 .013 .056 .055
0 - $499 to

$500 - $1,499 $2.50 - $4.99 -.033 -.177 -.669
$500 - $1,499 to

$1,500 - $3,499 $2.50 - $4.99 -.014 -.074 -.034
$1,500 - $3,499 to

$3,500 and over $2.50 - $4.99 -.007 .039 .038
0 - $499 to

$500 - $1,499 $5.00 and over -.013 .000 -.492
$500 - $1,499 to

$1,500 - $3,499 $5.00 and over -.007 .008 .048
$1,500 - $3,499 to

$3,500 and over $5.00 and over .012 -.015 -.016

1/ Calculated between the mean incomes of the brackets.
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The substitution effect is defined as

@LH aLH

@W
LH (--

JY
-)

where LH is the husband's labor supply. For discrete changes, a unique

measure of the effect cannot be derived because either the initial or

terminal hours supplied or anything in bet reen can be used. This is

essentially the same problem as choosing between Laspyres and Paasche

price indices. However, the substitution effect must still have a

positive sign regardless of which value of LH is chosen. 22/ We have

calculated substitution effezts using the mean of the initial and

terminal values. The income effects were calculated from the change

in supply for an increase in FILOW income to the next highest bracket

keeping the wage at the initial level. Table 11 shows the results for

married men.

Most of the substitution effects have the wrong sign. A negative

substitution effect in our model suggests that the individual has

minimized his utility subject to the constraint. Since the substitu-

tion term is the difference between two random variables, we would

expeLt some of the estimates to have a negative sign, but there is

clearly no tendency for positive substitution effects in these results.

Kosters also found positive substitution effects. Several explana-

tions for this will be considered.

The trouble is probably in the income effect estimates. An income

effect of minus 100 hours for each $1,000 increase in FILOW below

$10,000 total family income and minus 50 hours for each $1,000 increase

in FILOW above $10,000 total family income, would be sufficient to give

all of the substitution effects the correct sign. All evidence indicates

that the income effect should be negative. This follows from the concept

of leisure as a superior good. Becker explains this more elaborately in

"A Theory of the Allocation of Time." In his analysis, consumption

22/ The sign would be negative if we were discussing the demand for leisure, instead of
the supply of labor.
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requires leisure time. Therefore, an increase in leisure must accompany

an income and consumption increase unless inferior goods are sufficiently

time intensive. It turns out in Becker's model that the substitution

effect for labor may be negative, but this is not a likely occurrence.

There is evidence (Miller) that underreporting of unearned income

increases with income. However, this should bias the income effect away

from zero and would not explain the positive income effects.

One possible reason for the wrong sign in the substitution effect is

that the family really does not act as if it has one utility function.

A regression was run for prime-age married men in which the wife's tuta]

income and the head's unearned incom (income not related to the number

of Lours worked) were introduced as separate variables. The wife's

income was held constant for the calculation of substitution terms, but

only 37 of 75 substitution terms were positive. For those whose wife

contributed less than $1,000 and probably was not working at all, 8 of

15 were positive. In a comparable regression with FILOW income, in

place of the head's unearned income and wife's total income, 11 of 33

substitution terms were positive. The improvement is slight if the

income of the wife is separated from FILOW.

One of the previous assumptions was that the cross substitution

effect between the family members' leisure equals zero. What will be

the direction of bias if this is not true? If the leisure of the

family members is complementary, an increase in the wife's wage will

cause the husband to wo'k more than he would if there was only an

income effect. Estimates of the income effect would then be biased in

a positive direction. However, as mentioned in the last paragraph,

there was no great change in the results when the wife's total income

was separated from the husband's own unearned income and the husband's

unearned income was used to determine the income effect. Only 51 to

90 income effects were negative in this case.
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The theoretical conclusions concerning the substitution and incone

effects hold for a rational individual whose preferences are constant.

Our estimates are based on observations on different individuals at one

point in time. It is not clear that the two are equivalent. This

problem has been discussed extensively in the consumption literature.

The permanent income hypothesis which was advanced to explain differences

between cross section and time series consumption functions may be

applicable to our present problem. If unearned income and the wife's

income is viewed as transitory and the husband's earned income is viewed

as permanent, the supply reduction for increases in FILOW will be less

than the reduction for increases in the wage rate. This would explain

the erratic income effect and the resulting positive substitution effects.

In the next chapter, a skill index is used to represent the woman's

wage. This skill index is possibly related to the supply of hours. The

reason for this is the correlation between education and occupation. As

we have found, education is positively related to labor supply. Because

there is a positive relationship between wage and education, wage and

education interactions were specified in an equation for adult men. The

results were largely the same as in he regressions reported here. We

conclude that there is no misspecification when these interactions are

not included.

For the reasons discussed above, we believe that the income effect

iF .aderestimated. However, one Lesson for possible over-estimation of

the wage response lies in the construction of the wage variable. This

variable was estimated by dividing earnings in 1966 by an estimate of

hours worked in 1966. For those whose hauls worked in 1966 equal their

hours supplied, errors in the wage variable will impart a negative cor-

relation between hours supplied and the wage rate. Because of our use

of step functions, it does not seem likely that this bias is very

large.
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Taxes

Income taxes have been neglected in our analysis. If disposable

income appears in the utility function, it could cause a bias in the

results. Consider the effect of an increase in total income. If it

moves the individual into a higher tax bracket, the net effect on supply

will not be a simple income effect. The same is true for a wage increase.

As an example, consider a person who receives a wage W and unearned in-

come Y. In figure 2, disposable income is measured along the horizontal

axis and leisure along the vertical axis. Two tax rates are assumed with

no exclusions. All income is taxed at a rate of 1-0 until gross income

equals I1. It is then taxed at a higher rate, rl. The income-leisure

constraint for this person is TABC, where T is the total number of hours

in the supply period. The slope of the segment AB is -1/[(1-ro)W] and

the slope of the segment BC is -l/((1-r1)14). At the initial wage the

individual maximizes his utility and works T-H hours. If the wage

increases to W', the constraint shifts out to TAB'C'. It is assumed

that he receives no extra benefits from government services. He is

now in a higher tax bracket and is working T-H' hours per period. The

effective segment of the constraint has shifted from AB to B'C'. The

person responds as if his wage had increased by W'(1-r1) - W(1-ro) and

his unearned income by (l-ri)Y + (r1-ro)I1 - (1 -ro)Y = (r1-r0)(II-Y) =

AA'. Therefore, the wage increase has an additional income effect.

Similarly, if there is an increase in income, the net wage is reduced

when the person enters a new bracket.

Since the supply function was estimated as a step function with

interactions between the wage and income variables, the extent of the

bias can be calculated if assumed it is that everyone in a given wage

and income category with the same marital status faces the same marginal

tax rate. This is of course not true even for adjusted gross income

categories, 23/ and adjusted gross income varies for those with the

23/ U.S. Internal Revenue Service, Statistics of Income. 1966: Individual Income Tax
Returns.
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same unadjusted gross income. Tax rates also vary between States and

cities, but we only consider the effects of the Federal income tax.

From the total effects of wage and other family income changes and

1966 income tax rate schedules, we can solve for the substitution effect

for a change in net wages and the income effect for a change in net

income. Writing the supply equation in discrete terms and dividing by

changes in gross wages a-.4 gross FILOW income gives:

W = wage

F = FILOW income

L = labor supply

Subscript n = net of taxes

Subscript g = jrass

DL DL AL AWn AL AFn
oWg = l(W-n

u
) L (t7,--)] (a-1-) + (LW-) (an

AL r,AL ,AL ,A n AL A
F
n

AF "AWni L .6Fn).1 .AF ) (AFn) (AF )

The two equations can be solved easily for the two unknowns,

AL AL
.TiCm) and

"wn

The net and gross effects cannot be directly compared since they have

different dimensions, but we are interested in possible differences in

signs between the calculated net effects and the observed gross effects.

As an example, the net effects were calculated from the solution to the

two equations for a married man with two children, $1,000 FILOW income,

and $1./5 wage. His gross income is estimated to be $5,583. (See

table 8.) The marginal tax rate in 1966 for this gross income would be

16 percent with a standard deduction. The net income effect for an

increase that would put him in the 19 percent bracket is [(1.20J) x

(Observed income effect) - .009]. The sign changes only if the observed

effect is .009/1.203 or less. The observed income effect is left out of

the calculations because it is the most suspect term. The size of the
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adjustment increase with tne observed supply response to wage changes,

but the adjustment remains small.

The sign of the substitution effect after adjustment for taxes depends

upon the relative biases of the wage response and the income 'esponse

when they have the opposite sign. For the family mentioned above, the

substitution term for a wage increase from $1.75 to $3.75 per hour is

[- (3001) x (Observed income effect) - 203]. The comparable unadjusted

effect is [-(2443) x (Observed income effect) - 176]. The income effect.

must be -.068 or less in the adjusted case or -.072 or less in the un-

adjusted case for the substitution effect to have the correct sign. The

effect of neglecting taxes is to increase the minimum absolute size of

the income effect that will give the correct sign for the substitution

effect.

The ,ge rate which was estimated is an average not a marginal

measure. For th e who work overtime at a higher wage, the marginal

wage rate is greater than the average wage rate. This difference affects

the relative sizes of the income and substitution effects in the same

way that taxes do (figure 2). A wage change has an added income effect

when overtime is taken into account, but estimates of the income effect

are unchanged. Allowance for overtime premiums makes some of our nega-

tive and near zero substitution effects positive.

In summary, the bias introduced into the substitution term by

ignoring taxes and overtime premiums is small, but oth bias the sub-

stitution term in a negative direction.

A Negative Income Tax

There has been much discussion about income maintenal,ee programs

such as a negative income tax for alleviating poverty. One of the

important questions raised is the effect of such a transfer plan on work

incentives. This problem is currently being examined by one of the

authors in a study that utilizes this same cross sectional data. At this
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point only a rough estimate of these supply affects can be offered, and

we must assume that people respond t, negative income tax provisions in

the same way that they do to wage and income changes.

To calculate these effects we refer to an unreported regression in

which narrower wage and income inLarvale were used. The results are

generally the same as in appenaix table F-3. Consider a married an

with a low level of education who earns $1.15 le.. hour and has no en-

earned income. He will supply, according to estimates, 2,515 hours per

year and earn $2,897. As an example, a hypothetical negative income tax

plan is used that sets a poverty line of $3,000 and offers benefits

equal to 50 percent of the difference betwepn $3,000 and the family's

income. These provisions should affect the man in the same way as an

increase in unearned income of $1,500 and a 50 percent gage reduction.

The reasons for this can be seen by referring back to figure 2 and the

discussion of taxes. The estimated number of hours supplied under this

plan is 2,204 and family income is $2,767. There is a supply reduction

of 15 percent. The reader can calculate the effects of other transfer

plans using the data in tables 9 and 10.

The supply response just calculated is of course only for the person

who is below the poverty line but who is working. There also may be

reductions in hours supplied for those above the poverty line, but we

need a more accurate estimate of the substitution effect to determine

the extant of this. A man earning $1.50 per hour is estimated to supply

2,388 hours and earn $3,582. It would take a substitution effect of at

least +291 change in hours supplied per dollar wage change for him to

take advantage of the negative income tax by supplying fewer hours. Our

evidence does not seem to indicate that the substitution effect is this

hign. Positive incentive effects are expected for persons already

receiving welfare because of the less than 100 percent marginal tax

rate under a negative income Lax.
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Summary

In this chapter we dev,1oped and tested a model to explain the ;Aber

form: participation and supply of %ottis for adult men. We first derived

a function for a family utility model. The w raz.-e an total

famili income minus the male's earnings (FILOW) produced estimates of the

substitution and income eliecin.

Re3ressions which expLtin March 1967, participation for adult men

i!ving in SMSA's, were presented. Adult men have a very high degree of

particii,ation, 96.3 percent for those in the sample ages 22 to 54. This

orrt,cipatiou falls continually after age 55. We found strong positive

effects of c_lucation and marriage. Residence in a poverty tract, un-

employment in the SMSA and FILOW income have negative effects. Area

employment change had a significant positive coefficient only for older

men, and residence in the South was not significant. Whites had the

same probability of participation as Negroes and others combined, ceteris

paribus. The response to area unemployment conditions was greatest for

those with the leant education and those over 55. The reduction in the

probability of participation for increased FILOW income was greatest for

single men and older men.

A continuous index of hours supplied in 1966 was estimated for 1966.

Age, education, marriage, and residence in a poverty tract had the same

effects as in the case of March 1967 participation. In addition, the

self7employed and those with dependent children were found to supply

more hours. [:'cites supplied more hours than Negroes and others combined.

The reasons advanc,-i for this are differences in relative income and

occupational differences. The supply of hours is reduced as the wage

increases, which confirms previous estimates. The supply elasticity

with respect to wages for men 22 to 54 is about -.038 for wages under

$2.50 per hour, -.194 for wages between $2.50 and $5.00 per hour, and

-.143 for wages over $5.00 per hour. The income effect was estimated to

be generally negative. Positive income effects are inconsistent with
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the negative supply response for wage increases because economic theory

tells us that the substitution effect should be positive for the supply

of labor. Many of our substitution effects are negative, and several

explanations for this are considered. The biases introduced by neglect

ing the Federal Income Tax are measured and found to be small.

It was found that sdult men have a strong attachment to the labor

force and supply a large number c'f hours each year. Nevertheless,

differences in wages, income, and area employment opportunities can

have important effects on the individual man. The supply responses

which we observe probably tend to be lcngrun responses, but the exact

pattern of dynamic supply changes seeds to be determined. To this end,

a pooling of cross sections taken at different points in time is the

logical next step.

64



Chapter W. Labor Supply of Adult Women

The increase in the labor force participation of adult women of all

age groups in the past 20 years has far exceeded projections, (Bancroft;

McNally) especially among women age 45 to 64 whose participation has

increased from 29.1 percent in 1947 to 47.7 percent in 1967. 24/

The increases have even been more dramatic among married women whose

participation jumped from 22.0 percent in 1948 to 36.8 percent in 1967. 25/

A number of studies of labor force participation of women carried out

within the past few years have addressed themselves in part to the reasons

for the increase in labor force participation of adult women. 26/ These

increases have puzzled observers for several reasons. First, large

increases have come among married women who in the past were much less

likely to participate than single women. Today, married women are still

less likely to participate, but as table 12 indicates, the differential

is narrowing. Even more puzzlig, w', the fact that the rapid increase

in participation of married wom., occurred at the same time male wage

and salary income increased rapidly. As the model developed in chapters

II and III suggests, participation of married women should fall as their

husbands' income increases, ceteris paribus.

Jacob Mincer (1962) offered an explanation for the secular increase

its labor force participation of married women. As income and wages rise,

women must not only decide between market work and leisure, but must

allocate their time between market work, leisure, and homework. As

market wages rise relative to the cost of child care, meal preparation,

and other homework, women will participate more. The empirical findings

reported in this chapter provide some estimates of the importance of the

income and substitution effects for women.

24/ Handbook of Labor Statistics, 1968 (BLS Bulletin 1600), pp. 27-33.
25/ McNally, 0.2. cit., p. 206.
26/ For a review of the overall literature of labor force supply, see chapter I. For

studies dealing primarily with adult women, see the following authors: Altman, Cain, Katz,
Roche' (1963), Mahoney, Mincer (1962), and Rossett. See also, "A Symposium: Women in
the Labor Force," Industrial Relations (May 1968). In addition, see the various BIS Special
Labor Force Reports that deal with women in the labor force and marital and family status
of workers.
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Table 12. Civilian labor force participation rates of
women by age and marital status, 1957 and 1967

Marital status

Age

25 to 34 35 to 44 45 to 64 65 and over

1957

Married, spouse present 27.6 36.5 32.4 6.6

Other, ever married 63.9 72.6 58.8 11.2

Single, never married 84.4 82.9 76.4 23.7

L_ 1967

Married, spouse present 35.5 42.7 41.3 6.9

Other, ever married 64.3 71.7 61.8 10.1

Single, never married 82.2 80.0 74.2 19.4
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Another issue which has received a great deal of attention in studies

of labor supply of adult women is the question of which is stronger, the

additional worker or the discouraged worker effect. According to the

additional worker effect, married women (or other secondary workers) will

enter the labor market to mrintain desired family income if family income

drops. The additional worker hypothesis pertains to shortrun or transi-

tory income behavior, while the regular income effect pertains to the

longrun income response.

According to the discouraged worker hypothesis, when employment con-

ditions worsen in the woman's labor market, she is more likely to drop

out of the labor force since her probability of finding a job

decreases. 27/

According to table 12, the participation rate of middle-aged single

women during March 1967 was about twice that of middle-aged married

women living with their husbands. The differential even greater for

women 25 to 34 and 65 and over. The participation '..Le in Lhe "other"

marital status group lies somewhere in between the other two groups.

Thus, it was necessary to take account of marital status and age in the

regressions.

The next section presents the regression results. Independent

variables included in our model are discussed in the following sections:

Income variables, educational attainment, skill index, area variables,

and family and demographic variables.

The Results

Three measures of labor supply were used as dependent variables, as

discussed in chapter II: In or out of the labor force during March 1967;

in or out of the labor force during 1966; and number of hours supplied.

Regressions were run for adult women living in the 96 largest SMSA's and

for all adult women. Some regressions were run only for adult women

27/ See Mincer (1962); Mincer (1966); and Cain (1966).
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living with their husbands, while other regressions included single

women, divorced, separated and widowed women, as well as married women

with spouse present.

The major regressions discussed in this chapter are presented in

full in appendix tables F-5 through F-10.

In the sample used, there were 25,143 women 22 and over living in

the largest 96 SMSA's. Their labor force participation rate was 40.5

percent. For the same period, the average participation rate for women

22 and over living in all areas was 40.2 percent. The estimates pre-

sented in the remainder of this chapter are unweighted. and they differ

slightly from the weighted estimate. The weighted estimate of the

participation rate for women 22 and over living in all areas was 39.9

percent. 28/

As in the regressions in chapter III, the coefficients represent

deviations from an arbitrary level of e,ch factor.

As in chapter III, since the dependent variable was dichotomous and

an ordinary least squares estima'-ing procedure was used, the actual t

values are greater on the average than those obtained. A discussion of

the use of generalized least squares to make more precise estimates of

the standard errors is contained in appendix E.

The mean of the dependent variable was .478, compared with .405

(40.5 percent) for participation during March 1967.

Contrary to expectations, less of the variation in participation was

explained at any time during 1966 than participation during March 1967.

We thought that participation of women at any time during a year would

be less influenced by random influences than participation during a

given month. The differences between the two R2's were not great,

however.

28/ The weighted estimate would be comparable to data publt. hed in Special Labor Force Reports.
These data are not composited as are monthly CPS data. For a technical description of the composit-
ing process, see U. S. Bureau of the Census, The Current Population Survey: A Report on MethodoloS12/2
Technical Paper No. 7. The comparable composited estimate was 39.8 percent.
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The main differences between the coefficients in the regressions

involving the two measures of participation, after taking account of

the difference between the overall means, are due to marital status

and age. These differences are summarized in table 13. For each age

group and marital status class of adult women shown in the two tables,

participation was greater at some time during 1966 than during

March 1967. However, the differences between similar marital status

age groups ranged from 3.5 percentage points for never-married women

age 22 to 54, to about 10 percentage points for women married, spouse

present, under age 65. The difference in the two participation rates

is greater for married women living with their husbands than the other

two groups, even though married women living with their husbands have

the lowest participation rates in each of the twe tables.

Older women were more likely to work at any time during 1966 than

in March 1967, because some of them retired from the labor force then.

In addition, older women may also only want jobs part of the year.

A continuous index of the number of hours supplied in 1966 was

used in a few regressions for adult women, married, spouse present.

Only women wh,:, lived in the largest 96 SMSA's and who worked one or

more weeks during 1966 were included in the regression. The index is

described in more detail in chapter II and appendix A.

The following differences between the index of hours supplied and

participation rate stand out for varying age groups:

1. Women age 35 to 54 are less likely to participate in the labor

force than women 22 to 34. However, if they do participate they are

expected to supply 60 more hours per year than 22 to 34 year olds.

2. While women age 55 to 64 have a predicted participation rate

21.4 percentage points below women age 22 to 34, the difference in the

hours both groups wish to supply per year is insignificant. 29/

29/ See appendix tables F-7 and F-8 for the regressions.
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Table 13. Labor force participation of women by marital
status and age, all other factors in regression

held constant (in percent) 1/

Participation at any time during 1966 2/

Age
Marital status

Married,
spouse present

Married,
other

Never married

22 to 54 years 55.6 70.9 84.8

55 to 64 years 50.0 60.9 67.8

65 and over years 15.2 16.5 23.9

Participation during March 1967 3/

Age
Marital status

Married,
spouse present

Married,
other Never married

22 to 34 years 45.4 65.4 81.3

55 to 64 years 40.8 52.8 62.8

6S nnd over years 10.0 10.1 16.1

1/ Women with 12 to 15 years of education with FILOW between
$1,500 and $7,499, living in SMSA's with an unemployment rate between
3.5 and 4.0 percent, and a rate of employment change between 3.5 and
6.49 percent and relative employment opportunities between 62.0 and
73.9 percent.

2/ Based on table F-6.

3/ Based on table F-5.
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A fuller discussion of differences is found in the remaining sections

of the chapter which is organized by variable rather than by regression.

Income Variables

Two income variables are included in the regressions discussed in

this chapter: FILOW and the husband's employment status during March 1967.

They measure respectively longrun and shortrun income effects. 30/

The theoretical justification of including the FILOW variable is

presented in chapters II and IV. The husband's employment status vari-

able is useful for measuring the importancn of the additional worker

hypothesis, that is, when the husband becomes unemployed the wife will

be more likely to enter tie labor force to bring family income up near

its old level. 31/

In addition to some of the general limitations discussed in

chapter I, the income variable reported in this chapter has other

limitations.

1. Unearned income is generally underreported, as the discussion in

chapter III indicated. Even earned income is not always accurately

remembered by the survey respondent.

2. Labor supply is likely to depend on the type of income, as well

as the amount. A wife whose husband received an $8,000 salary and an

unexpected $2,000 bonus in 1966, is likely to supply a different amount

of labor in March 1957, than a wife whose husband 'receives a $10,000

salary without bonus in 1966. A woman age 62 to 72, who receives social

security income subject to her earning less than $1,500 in 1966, is less

likely to work than a woman who receives a pension with no restrictions.

Unfortunately, the information in the CPS on sources of income is too

aggregate to permit distinctions of this nature to be made.

3. Since labor force participation is being explained for March 1967,

it would be desirable to include a measure of income such as FILOW for

30/ FILOW is the abbreviation for Family Wages Less Own Wages and Income.
31 / For a discussion of some alternative measures of short-rtm income response, see Katz, ste. cit.
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first quarter 1967, or for February or March 1967, as well as 1966.

However, this information was not included in the survey. Inclusion of

this information in future Current Population Surveys is being seriously

considered by the Department of Labor and the Census Bureau.

4. Shortrun or transitory income was estimated by including the

variable employment status of the husband during March 1967, in the

regression. This variable was not included together with FILOW for 1966

in this paper. 32/

5. Separate estimates of supply elasticities by age and race were

not made. We assumed whites and others had the same elasticities. 33/

Despite these limitations, the regressions presented in this chapter

do provide an overall estimate of the effect of shortrun and longrun

income on participation. Comparisons of the results of the regressions

are summarized below.

Table 14 shops that FILOW is highly significant and of the predicted

sign. As FILOW increases, participation is expected to drop. There are

three sharp breaks in the labor force participation coming at PILOW's

of $1,500 and $7,500 for 1966. Women with unearned income of $1,500 to

$7,500 had a labor force participati^n rate 15.1 percentage points below

women with FILOW below $1,500. Women with unearned over $7,500 had a

labor force participation 23.6 percentage points below women with FILOW

below $1,500. In another regression (not shown here.), categories were

added to test whether in fact there were sharp breaks between $1,500 and

$7,500. We could not accept the hypothesis at even the .10 level that

the coefficient of FILOW $1,500 to $3,000 differed from the coefficient

of FILOW $5,000 to $7,500. However, when estimates were made of the

elasticity of FILOW for subgroups of adult women, no evidence of non-

linearity appeared.

32/ This was done in Malcolm Cohen, Robert Lerman and Samuel Rea, The Effects of Family
Income and Area Employment Conditions on Labor Force Participation--Ablim Study," paper ism -
sented at the meeting of the Winter meetings of Econometric Society, New York, December 1969.

33/ This assumption was relaxed in Cohen, Lerman, Rea, Ibid.
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The FILOV coefficients for both married wnmen, spouse present and

for all married women combined are negative and significant statistically,

but the magnitude of the coefficients for married women living with

their husbands Are ahout .07 less than for all women combined. Since

married women living with their husbands constitute two-thirds of all

adult women, C... :ifference between married and single women is even

greater. The apparent interpretation of these differences stems in

part from the fac:, that, for married women, FILOW consists largely of

husband's income, while for women not living with their husbands, FILOW

consists largely of their own unearned income. This reflects the dif-

ference between married women with high FTLOW and low participation,

and single women with low F1LOW and high participaclon.

The effect of FILOW on hours supplied by married women, living with

their husbands can also be seen from table 14. Married women who have

FILOW between $1,500 and $7,500 supply about 100 fewer hours per year

than women with FILOW below $1,500; women with FILOW above $7,500

supply 200 fewer hours than women with FILOW below $1,500. These esti-

mates are made for women who worked at least one or more weeks during

1966. Thus, the picture that emerges is that women with high FILOW are

less likely to participate, and if they do participate they supply

fewer hours. This picture is consistent with economic theory.

Another interesting comparison is between the longrun measure of

income, FIL.OW, and the shorter-run measure, labor force status of

the woman's husband during March 1967. In appendix table F-10, the

measure was used to predict the woman's labor force participation

during March 1967. 34/

The shortrun income variable, labor force status of the husband,

was significa^t and consistent with a priori theory. Married women

who had husbands employed during March 1967, had a labor force

participation rate 8 rsrcentage points below women with unemployed

34/ Appendix table F-I0 differs from table F-7 in another way. Table F-10 includes women living
In all areas and hence exciudes SMSA variables.
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husbands. 35/ There was no statistically significant difference in

predicted labor force participation rate between women whose husbands

were unemployed and women whose husbands were not in the labor force

(for women age 22 to 34).

ne difference of 8 percentage points in the participation of wives

of employed versus unemployed husbands. zeteris paribus, is consistent

with the additional worker hypothesis discussed earlier.

In another specification, the interaction between labor force status

of the husband and age of the wife was omitted. This led to a signifi-

cant negative coefficient for women whose husbands wcre not in the labor

force. The coefficient had even a larger negative number than the

coefficient of the employed category. Economic theory would suggest

that women whose husbands were unemployed would have a higher participa-

tion than women whose husbands were employed due to the additional

worker effect discussed earlier. Oae might argue that a wife is as

likely to come into the labor force when the husband is not in the

labor force as when he is unemployed. However, there are several

important differences between unemployment of the husband and his non-

participation. These can cause different labor force responses on the

part of wives. First, nonparticipation is likely to become more perma-

nent than unemployment. The additional worker effect is a shortrun

response. Second, if the husband is retired and has adequate assets so

that he is not looking for work, the wife would not be as likely to be

in the labor force. Third, if the husband is unable to work the wife

may be required to stay home to care for the husband. These factors are

likely to interact with age and hence the interaction between age and

husband not in the labor force was included. (See table 15.)

35/ White wives 22-54 with unemployed husbands had a labor force participation nc significantly
different from while wives with employed husbands, when both F1LOW in 1966 and the husband's
employment stars in 1967 are included in the regression, according to Cohen, Lerman, and Rea.
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Table 15. Effect of husbands' employment status
[Women 22 and over, married, spouse present] 1/

Husbands' employment status Age of woman B coefficient T value

Unemployed --- - --

Employed -.0802 -4.1

Not in labor force 22 to 34 .0301 0.8

Not in labor force 35 to 54 -.1079 -3.6 2/

Not in labor force 55 to 64 -.1779 -5.5 2/

Not in labor force 65 and over -.2006 -5.8 2/

1/ Based on table v-10, dependent variable, in or out of the labor
force during March 1967.
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Years of Schooling Completed

In most regressions, the variable, years in schooling completed by

woman was included. This variable plays several roles in these regres-

sions. It represents differences in tastes that women have for paid

employment. The more years of school completed, the greater the woman's

inclination toward paid work. The desire to work is also related to

other factors. Women with college educations have a wider range of jobs

open to them and at a higher wage than women without college degrees.

In one regression a skill index was used as a proxy for the wage rate.

In this regression the schooling variable was omitted. The discussion

of this index however is postponed to the next section.

In making a decision whether or not to supply labor or how many

hours to supply, a woman must also take into account the price o: home-

work, as Jacob Mincer (1962) has pointed out. Thus, even if differences

in tastes for paid work were independent of years of school completed,

th= regression should take account of differences in the price of home-

work. This is done in the regressions for married women, spouse

present, by use of the variable age of youngest child. This variable

is discussed in the section on family variables.

Educational attairment is positively associaLed with labor force

participation of adult women. Chart 2 illustrates the relationship

between years of schooling and labor force participation, ceteris

paribus, based on table 15.

Included in the regressions were interactions between age 65 and

over and years of schooling. At age 65, the effect of high school

graduation is much less important than at earlier ages for all women,

including women married, spouse present. (See table 16.)

A line drawn through the points in chart 2 nearly goes through

them all, except for 5 to 8 years of education. Completing each level

of education increases participation by about 6.5 percentage points.
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Chart 2.

The Ceteris Paribus effect of educational
attainment on labor force participation

of all adult women, March 1967
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Table 16. Effect of educational attainment, marital status and
age on participation during March 1967 1/

[Women living in the largest SMSA's]

Years of schooling completed

Married, spouse present

Age

22 to 54 55 to 64 65 and over

Under 5 26.7 22.0 4.1

5 to 8 35.9 31.2 4.6

9 to 11 40.3 35.6 9.5

12 to 15 45.4 40.8 10.0

16 and over 53.2 48.5 16.7

Married, ot e r

Under 5 46.7 34.1 4.2

5 to 8 55.9 43.3 4.7

9 to 11 60.3 47.7 9.6

12 to 15 65.4 52.8 10.1

16 and over 73.1 60.5 15.8

Never married

Under 5 62.6 44.1 10.1

5 to 8 71.8 53.3 10.6

9 to 11 76.2 57.7 15.5

12 to 15 81.3 62.8 16.1

16 and over 89.1 70.5 21.8

1/ Based on table F-5 for women with FILOW between $1,500 and
$7,500 living in SMSA's with an unemployment rate 3.5 to 4.0 percent,
employment change 3.5 to 6.49 percent, and relative opportunities 62.0
to 73.9 percent.
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Years of school completed is positively related to tastes for paid

employment; thus, using years of schooling as a proxy for the wage would

only provide us with an estimate of the maximum elasticity of labor

force participation with respect to the wage rate.

An estimate of median total money income for women 25 and over in

1966 by years of school completed divided by a standard number of hours

for all years of schooling classes was used to obtain a wage rate. 36/

Making generous use of interpolation to make up for data not in the pub-

lished table, a 10-percent increase in the wage rate would lead to a

1.3-point increase in labor force participation of adult women. At the

mean labor force participation with respect to wages would be about 3.

From table 16 we can contrast the effect of education on participa-

tion of married women, spouse present to other women. Completion of

college increases participation by substantially more for the married

women living with their husbands than other women. Married women with

a college education might be induced to work if the wage rate they

received was sufficient ..y above that of noncollege graduates and if the

net income was enough to cover home-care or husband-care-costs. Of

course, the woman's tastes also play a ole in the decision process, and

married women with a college education might be more likely to enter

the labor market than high school graduates even if they could not

receive a higher wage.

The final comparison involving years of oche..., completed is between

participation and hours supplied. Both regressions are for married

women living with their husbands. Table 17 compares these two regres-

sions except for women with a college education. The jump in number of

hours supplied from noncollege graduate to college graduate is small in

comparison with the increase in March participation.

36/ U.S. Bureau of Census, Consumer Income. Income in 1966 of Families and Persons in the
United States, p. 60, No. 53, December a, 1967, p. 39.
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Table 17. Effect of Education
[Women 22 and over, married spouse present]

Years of school
completed

In labor force,
March 1967 1/

Hours supplied 2/

B coefficient T value B coefficient T value

Under 5

5 to 8 .0321 1.1 36 5 0.5

9 to 11 .0826 2.9 86.1 1.1

12 to 15 .1381 5.0 135.4 1.8

16 and over .3304 9.8 185.0 2.2

1/ Based on appendix table F-7.

2/ Based on appendix table F-8.
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Skill Index

To obtain a more direct measure of the substitution effect of economic

theory as we have done for adult men, it would be desirable to include a

potential wage rate in the regression.

Women are more likely than adult men to work parttime or partyear.

Unfortunately, only aide intervals are available for reported weeks worked

and hours worked at the lower end. Since large errors in the calculated

wage rate would be negatively correlated with the dependent variable, we

based the estimate of the woman's market wage on her occupation of

longest attachment. This is admittedly crude because of the class

orientation of the occupational categories (Jencks and Reisman) and the

wide range of wage rates within each of the occupations.

Occupations of longest job were coded into five categories based on

c..edian earnings of women working fulltime and fullyear in these occupa

tions. The lowest paid occupational group included only private

household workers. The highest paid group included professional, tech

nical, ,.d kindred workers. Appendix B contains the list of occupations

included in each category. The skill index was omitted from most of the

regressions for two reasons: First, it could only be constructed for

women who worked one week or more during 1966. If the regressions were

limited to these women, we would lose a great deal of generality in our

results. Adult women who worked one or more weeks during 1966 had a

much greater probability of participating during March 1967, than the

average for all adult women. For example, the participation rate of

all adult women married, spouse present, was 37.3 percenL during

March 1967. The rate for adult women married, spouse present, who

worked during 1966, was 73.8 percent.

Second, tLe skill index is likely to be highly correlated with years

of schooling. While differences in educational attainment are likely

to reflect differences in the opportunity cost of not working, they also

reflect differences in motivation, ability and tastes 'zhich are not
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easily separable. A possible separation of these factors might be possi-

ble with either a better model or better data. For example, a model

which included a theory of occupationa] choice might resolve this problem.

Data on hourly or weekly wage rates that women earned over the last

several years would also be useful. In any event, the separation of

these factors for adult women is not nearly as possible as for adult men,

most of whom worked a full year.

In one regression an index of the occupation of women working during

1966 was included as an indicator of the wage that a woman could obtain.

A serious attempt to compute the elasticity of labor supply with

respect to wage change was only attempted with our continuous dependent

variable. Here, all women are included who worked during 1966, with

hours supplied during 1966 as the dependent variable. Using the wages

assignable to each skill level given below and the coefficients from the

regression, we computed a few elasticities. 37/

A wage was computed for fulltime, fullyear women workers in each

skill group 38/ The median earnings of each group was divided by 2,000

hours to obtain the wage rate.

The average wage for each of the five skills was:

Low $ .67
Medium-low 1.20
Medium 1.57
Medium-high 2.17
High 2.79

According to the regression, the estimated coefficient for highly

skilled women was below the estimate for medium - skilled women. How-

ever, the two coefficients differed by only one standard error and,

therefore, the difference was not statistically significant.

To compute the elasticity of labor supply, we assumed low-skilled

women supplied 1,000 hours. An elasticity of labor supply can be

computed between each interval. The elasticities are:

37/ For the regression see appendix table F-9.
38/ U. S. Bureau of Census, Consumer Income: Income in 1966 of Families and Pelson; in the

United State. p. 60 (No. 53, 1967), tables 25 and 23.
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Low - medium low .30

Medium -low - medium .45
Medium - medium -high .25

Medium-high - high -.1

An elasticity of supply of 0.3 means that a 1-percent increase in

wages will bring about a 0.3-percent increase in the expected number of

hours supplied.

It is difficult to determine if the irregularity of the elasticity

is real or is imposed by the arbitrary classes chosen to represent wages.

However, there seems to be a reduction in elasticity as wages increase

beyond a certain point, just as for adult men. The supply curve for women

might be backward-bending at lower wages when we allow for taste effects,

but a less crude proxy for wages is needed in order to cast light on this

subject.

Care must- be exercised in interpreting the computed elasticity because

differences in wages reflect differences in the quality of labor or moti-

vation. These differences may not be fully reflected in our model. If

the taste for paid employment is positively related to years of schooling

completed and differences in skill reflect differences in educational

attainment, our estimates of the elasticity of labor supply with respect

to wages will be biased upward.

From the model derived in chapter III, we note that the substitution

effect iu negative, as theory predicts, since both the wage rate and

income effect variables are of the right sign.

Area Variables

Al: of the area variables tested were statistically significant,

except the personal income per capita of the SMSA. This indicates that

either the supply may not depend upon relative income in the community,

or if a demonstration effect exists, it might be dependent on income

within a neighborhood rather than an SMSA.

The three area variables that were significant were the unemployment

rate, employment change and relative opportunities.
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A discussion of the reasons for inclusion of both an unemployment

rate and an employment rate and an employment change variable was given

in chapter II. The crux of the argument is that one woult measure the

shortrun responses by the employment change variable and the longrun

structural effects with the unemployment rate variable.

From table 18 we can summarize the unemployment rate coefficients in

the following way: Women who live in the SMSA's with unemployment rates

below 7.5 percent have a participation rate 3-percent above women living

in SMSA's with a participatiot rate between 2.5 and 5.0 percent. Women

living in SMSA's with an unemployment rate above 5.0 percent have a

participation rate about 0.5 percent below women living in SMSA's in the

middle range of unemployment rates. However, the difference in partici-

pation between SMSA's having medium and high unemployment rates was not

statistically significant.

In addition to the significant unemployment rate variable in table 18,

the employment change variable was highly significaLt and negative, as

our discussion in chapter II suggested. In low employment change SMSA's,

adult women participated about 5 percent below women in high employment

change SMSA's.

Finally, the relative opportunity variable was also highly signifi-

cant and in the expected direction. As relative opportunities increased

for women, their participation also increased by 6 percent between low

and high relative opportunity SMSA's.

In the hours supplied regression, the only significant area variable

was relative employment opportunities; the sign of the coefficient was

again in the predicted direction. 39/

39/ The bows supplied regression Is presented in appendix table F -b.
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Table 18. Effect of area employment conditions on March participation
[All women 22 and over living in largest SMSA's] 1/

Variable
B coefficient T valueUnemployment rate, 1966 average

(in percent)

under 2.5 --- - --

2.5 to 3.4 -.0308 -2.4

3.5 to 4.(1 -.0339 -2.6

4.1 to 5.0 -.0288 -2.3

5.1 and over -.0351 -2.7

Employment change, 1965-1966
(in percent)

Under 1.5 --- - --

3.5 to 6.49 .0321 4.2

6.5 and over .0474 4.7

Relative employment opportunities,
1966 (in percent)

under 62.0 --- - --

62.0 to 73.9 .0395 3.4

74.0 and ovrsr .0586 3.4

1/ Based on appendix table F-5.
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By including both FILOW and the area employment oppotLdnity variables

in the same regression, we have improved the specification of the model

and increased the chances of isolating the discouraged worker effect.

As employment conditions worsen (across SMSA's), women are less likely

to participate, holding constant the husband's income.

Family and Demographic Variables

Differences in labor supply resulting from differences in marital

status, age, race and age of children, as well as age at first marriage

are discussed in the remainder of the chapter. Women are grouped into

three marital status groups: Married, spouse present; never married;

and other marital status.

For ever-married women, the age and number of children is an impor-

tant independent variable. Women with children have to spend more time

at home than women without children. Alain Girard carried out a study

of the total time spent by 1,020 French urban housewives doing paid work

and housework. According to his study, the time spent on homework was

considerably more among women with one child than among women with no

children. Among working wives, the difference was not as great as

among nonworking wives. The additional time spent on homework for

French mothers with more than one child was slight. (See table 19.)

A study by Morgan, et. al., (1966) fo. the United States in 1964

found that wives reported 40 hours per week of housework compared with

34 for single women with families and 20 for single women without

families.

The age variable of the youngest child can be interpreted as reflect-

ing differences in the cost of homework or simply tastes for paid work.

We used the following categorical variables as factors affecting labor

force participation: No children; children age 6 to 17; none under 3,

but at least one 3 to 5; and at least one child under 3. In some

regressions the mothers with no children under 3, but ct least one 3 to
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5, were subdivided into mothers with children 3 to 5 only and other

mothers.

Table 20 presents labor force participation by race, years of school-

ing and number of children, holding constant all other factors.

Women with no children have the least amount of homework to do and

would be most likely to participate in the labor force as evidenced by

the high participation rates for this group of women. Of course, the

decision not to have children might be made simultaneously with the

decision to participate in the labor force. However, the increase in

participation as the children get older for each levc1 of education,

and each group in table 20, suggests that there is some validity to the

age of children proxy as a measure of the substitution effect between

paid employ nt and homework. But even in this case a family might time

their children to come close t., ,ther if the wife had a preference for

paid employment. The assumption made by Cain (1966) was that all

children were unplanned. If his assumption were true, the simultaneity

problem would not exist.

College graduation is an important determinant of whether married

women will participate in the labor force. College graduation takes

less difference for women with children under six.

From table 20 we see that Negro and ether adult women with no child-

ren have a participation rate, ceteris paribus, 9 percentage points above

whites. However, the rate varies by age of children, ranging from 9

points for women with no children to 23 points for women with children.

Our study did not concentrate on white-Negro differentials and,

therefore, separate regressions were not run for whites and others.

Some, but not all, of the Negro interaction effects were explained by

the regressions. However, in regressions involving more complete

specification of whites and other races integration effects and short-

and long -run income terms we still obtained the 9 percentage point

differential.
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Table 19. Time spent by French housewives
on market and nonmarket activity

Working wives
Hours on the job
including travel

Homework
including
child care

Total

No children

One child

Two children

Three or more children

51

45

37

34

27

40

47

50

78

84

84

84

Nonworking wives Hom k eHomework xcul d-
ing child care

Child care Total

No children

One child

Two children

Three or more children

55

53

56

55

--

17

19

23

55

70

75

78

Source: Harold WilensAy, "Women's Work: Economic Growth,
Ideology, Structure," Industrial Relations (May 1968), pp. 235-248.
Adapted from Alain Girard, "le hudbet--temps de la femme mariee'dans
les agglomerations urbanies," Population, XIII (Octobre- Dec(mbre 1958),
table XIII, pp. 606-607.
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Table 20. Labor force participation by race, education, and
number of children, March 1967 1/

Years of schooling
completed

White

Age of children

Some
under 3

None under 3
some 3-5

Some
6-17

No
children

Under 5 years 12.4 21.0 40.1 49.1

5 to 8 years 15.6 24.2 43.3 52.3

9 to 11 years 20.6 29.3 48.4 51.3

12 to 15 years 26.2 34.8 53.9 62.9

16 years and over 34.0 37.3 66.6 82.1

Negro and others

Under 5 year 27.3 44.1 54.6 58.1

5 to 8 years 30.5 47.3 57.8 61.3

9 to 11 years 35.6 52.3 62.8 66.4

12 to 15 years 41.1 57.9 68.4 71.9

16 years and over 48.9 60.4 81.1 91.2

1/ Married women, living with their husbands, ages 22-34, with
FILOW between $1,500 and $7,499 per year living in SMSA's with medium
etployment change and medium relative oppc "tunities. Based on
appendix table F-7.
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Contrasting participation in table 20 with the hours supplied

regression in table 21, we see that while Negro and other women with no

children have a participation rate 9 percentage points above that of

white women, ceteris paribus. They wish to supply 100 hours less of

work per year than white women. Negro and other women with children

wish to supply 200 to 300 more hours per year than white women with

children.

In chaptertll we discussed a number of possible reasons for the

lower predicted number of hours supplied by Negro adult men.

1. They would be subject to a ,treater discouragement effect due to

poorer opportunities and racial discrimination.

2. They are in occupations and industries where less overtime is

worked. This would not normally cause a decrease in hours supplied, but

because our index does not count hours of overtime desired, this expls-

rition is plausible.

The first explanation was not supportable for men due to the insigni-

ficant difference between Negro and white participation. The second

explanation was thought to be likely.

Women other than whites not only have a higher predicted participa-

tion rate than white ,omen, they also supply more hours if they have

children. None of the explanations we have used for men would be

applicable for women. Even if we accepted one of the explanations for

the fewer hours supplied by Negro and other women without children, we

would have to explain why the presence of children reverses the rela-

tionship. The complex socio-economic factors which underlie the

traditionally higher participation of women other than whites, have not

been explained by use of the various independent variables--FILOW,

education, age of children for interaction variables.

Another puz.ling difference between white and Negro wives occurs

with the hours supplied dependent variable. White wives with no child-

ren supply about 300 more hours per year than white wives with children
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Table 21. Hours supplied during 1966 by race, edwiation, and
number of children 1/

(Women who worked one or more weeks during 1966)

Years of schooling
completed

White

Age of children

Some
under 3

None under 3
some 3-5

Some
6-17

No
children

Under 5 years 832 1011 1236 1509

5 to 8 years 869 1047 1273 1546

9 to 11 years 918 1097 1322 1595

12 to 15 years 968 1146 1371 1645

16 years and over 966 1171 1462 1694

Negro and others

Under 5 years 1034 1320 1466 1402

5 to 8 years 1070 1356 1503 1439

9 to 11 years 1120 1406 1552 1488

12 to 15 years 1169 1455 1601 1538

16 years and over '167 1480 1692 1587

1/ Married women living with their husbands, ages 22 to 34, with
FILOW between $1,500 and $7,499 per year living in SMSA's with medium
employment changes and medium relative opportunities. Based on
appendix table F-7.
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6 to 17 years. However, Negro wives with children 6 to 17 supply more

labor than Negro wives with no children. This contrasts with labor

participation in March which is higher for both groups if the wife has

no children.

The age of first marriage variable was included to test a hypothesis

put forth by Alvin Schorr, that girls who marry early tend to be greatly

handicapped in employment qualifications. However, women who marry early

may more frequently be found in unstable family situations; these situa-

tions might require them to participate in the labor force more. Accord-

ing to our findings, women who marry earlier do participate more. How-

ever, since the variable was not of prime interest, no further examina-

tion of the variable was carried out. 40/

Differences in participation between married women 22 to 34 and 35

to 54 were small. However, at age 55 participation dropped sharply.

The reasons for this drop are discussed in chapter II, chapter III, and

the literature cited therein. The reasons usually cited are ill health

and increased asset holding not reflected in the model. Another possi-

bility is that the older women grew up in an age when participation of

married women was not as common. As Steiner and Dorfman have argued, if

a woman hasn't participated for a long time, she is less likely to enter

the labor force than a woman who has participated recently.

Summary

Three dependent variables were used to measure labor supply: In or

out of the labor force during March 1967; in or out of the labor force

at any time during 1966; and the number of hours of labor supplied

during 1966. Using a common set of independent variables, we explained

the ntost variation using March 1967 participation.

Among the most important factors explaining labor supply of adult

women (22 years and over) are age, marital status, years of schooling

completed and total family income minus a woman's own wage and salary

40/ See appendix table F-10.
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income (FILOW). For married women, race and age of children were also

fount to be important factors.

Holding constant other factors, labor force participation of never-

married women 22 to 54 years was 36 percent above married women, spouse

present, during March 1967. Women 65 and over participate much less

than other groups. For never-married women, labor force participation

drops by 65 percentage points from ages 22 to 54 years and to age 65 and

over. The drops in participation for the other groups are less.

An estimate was made of the eflect of wage changes on the supply of

labor. If we had adequately standardized for all differences among

adult women in our model, we could infer that an increase in real wages

of 10 percent would lead to a maximum 2 to 4 percent increase in hours

supplied or the probability of participating for any given individual.

This result is very speculative and requires further study. At the

very least, more study should be given to the relationship between years

of schooling, wages and labor supply.

FILOW was negatively associated with participation. Women with

FILOW between $1,500 and $7,500 in 1966 had a participation rate 15.1

percentage points below women with FILOW below $1,500. Women with FILOW

above $7,500 had a participation rate 23.6 percentage points below women

with FILOW below $1,500 during March 1967, ceteris paribus. FILOW was

also negatively associated with participation during the year and hours

supplied.

Variables were also included in the regression to reflect dif-

ferences in the opportunities available to women among SMSA'.. If

obtaining a job was considered difficult and job search time vas con-

sidered costly in a particular SMSA, we would expect less participation,

ceteris paribus. Three area variables were included in our regressions

and were statistically significant: Area unemployment, area employment

change, and relative opportunities available to women. Together these

variables can account for differences of as much as 14 percentage
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points in labor force participation rates between favorable and unfavor-

able SMSA's. Labor force participation was higher in SMSA's at or near

full employment as measured by an unemployment rate above 2.5 percent,

where employment increased most rapidly and in areas where relative

opportunities for women were greatest. Of these three factors, the un-

employment rate was the least significant.

The relative opportunities available to women in the SMSA of resi-

dence was also a significant determinant of the number of hours she

wished to supply, but the other area variables were not significant.

During March 1967, Negroes and other married women with no children

had a labor force participation rate 9 percent above white women with

no children after account is taken of other factors affecting participa-

tion. The differential jumps to 23 percent, ceteris paribus, for these

women with some children 3 to 5.

The presence of children for both white and other mothers lowered

participation. In addition, the age of the youngest child had an

extremely significant influence on participation. In March 1967,

mothers with young children under 3 participate by 37 percentage points

below women with no children, ceteris paribus.

On the average, married women 22 and over living with their husbands

wished to supply an average of 1,400 hours during 1966. This average

was calculated only for women who worked one or more weeks during 1966

and who lived in one of the largest 96 SMSA's. Years of schooling was

positively related to the number of hours supplied. Age was negatively

associated with hours supplied. White women with children under 3

wished to supply only half as many hours as white women with no children,

ceteris paribus. However, the probability of a woman with children

under three participating at all is quite low.
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Chapter V. Labor Supply of Youth

Introduction

Dramatic increases in population, in school enrollment, and in un-

employment rates of youth have characterized the 1947-1968 period.

Tables 22 and 23 highlight these and other trends for 16 to 19 year-olds.

The number of youths actually fell in the early 50's. However, a sub-

stantial upward jump in the youth population occurred in the late 50's

and early 60's. This population growth declined somewhat after 1965 and

is projected to grow at the slower rate in the next few years.

Youth labor force increases followed the population growth but at a

slightly slower pace. Participation rates of 16-19 year-olds dropped

from 52.5 percent to 48.3 percent in the 1948-68 period. Still, after

only a 400,000 increase in the youth labor force from 1948-1960, the

16-19 year-old labor force grew by almost 2 million during the next

eight years. Many believe that this rapid youth labor force increase

accounts for much of the worsening in youth unemployment rates. Note in

table 22 that the higher youth unemployment rates were recorded in 1960

and ...964, the period of the most rapid increase in the population of

persons 16 to 19 years old. Youth unemployment as a ratio of total un-

employment was also considerably higher in the sixties than the fifties.

Of course of events were going on in the sixties. The minimum wage

was escalated by 60 percent; we had the .ongest post-war sustained boom;

and, the Vietnam war contributed to the tight labor market.

Steady increases in school enrollment rates occurred throughout the

post-war period. Over two-thirds of 16-19 year-olds enrolled in school

in October 1967 as compared with about one-half in the early 1950's. As

more youths enrolled in school, a higher percentage of them participated

in the labor force. At the same time a small decline occurred between

1953 and 1967 in the percentage of nonstudents participating in the
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Table 22. Trends in youth population, labor force
participation and unemployment rates 1/

1948 1952 1956 1960 1964 1968

Both sexes, 16 to 19
years old

Population (in 000's) 8451 7924 8434 10186 12930 13698

Labor force (in 000's) 4435 4036 4296 4840 5910 6618

Labor force participation
rate 52.5 50.9 50.9 47.5 45.7 48.3

Unemployment rate 9.2 8.5 11.1 14.7 14.8 12.7

Both sexes, 16 years and
over

Unemployment rate 3.8 3.0 4.1 5.5 4.5 3.6

Ratio of 16-19 unemploy-
ment rate to 16 and
over unemployment rate 2.4 2.8 2.7 2.7 3.3 3.5

1/ Civilian, noninstitutional population.

Source: U.S. Department of Labor, Statistics on Manpower, A
Supplement to the Manpower Report of the President, March 1969.
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labor force. Explanations of these trends point to the changing com-

position of student and nonstudent groups. The larger percentage of

students contains a higher proportion of youths from low and middle

income groups; this compositional change may explain part of the rise

in student participation rates. The fact that those unable to work or

attend school for reasons of illness and other disabilities make up a

larger fraction of the declining nonstudent percentage may contribute

to the lower nonstudent participation rates.

Unemployment rates for both student and nonstudent groups rose sub-

stantially in the postwar period. Since student:: made up a much greater

percent of the youth labor force in 1967 than in 1953, most of the

increased numbers of unemployed youths were students. Nevertheless, it

is a mistake to attribuce the rising youth unemployment rates purely to

a glutting of the student labor market. The data in table 23 show that

nonstudent unemployment rates also increased in the 1953-67 period.

Table 24 provides a picture of the postwar changes in labor force

participation and unemployment rates by age, race, and sex in three

high employment years. Participation rates decreased for young men of

both races although the rates of nonwhite men dropped more than those of

white men. Young women of both races participated at about the. same

rates throughout the postwar period. ale unemployment rate, however,

differed markedly by race. The worsening in nonwhite unemployment

rates dwarfed the small increases in unemployment rates observed in the

case of young whites. Young white men 16 to 19 saw no poorer employ-

ment opportunities in 1968 than in 1948. Substantial increases did

occur in the unemployment rates of young white women. However, these

increases did not approach in severity the worsening market situation

faced by young nonwhites. It appears that any explanation of rising

youth unemployment should focus on the increasing difficulties of young

white women and young nonwhites.
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Table 23. Trend: in school enrollment and labor force participation
and unemployment rates by enrollment status

1953 1956 1960 1964 1967

Both sexes, 16 to 19 years old

School enrollment percentage 54.2 58.2 62.3 68.0 59.3

Enrolled:

Labor force participation rate 24.1 32.2 29.5 28.7 35.0

Unemployment rate 4.9 6.7 10.0 11.2 12.4

Unemployment (in thousands) 52 106 189 269 403

Not enrolled:

Labor force participation rate 73.3 70.3 71.1 68.7 69.7

Unemployment rate 6.8 7.5 15.6 15.3 14.8

Unemployment (in thousands) 183 188 432 415 425

Source: See table 22.
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Table 24. Labor force participation rates and
unemployment rates by age, race, and sex

1948 1957 1968

Labor force participation rates

Males 16 to 17 White 51.2 49.6 47.7
Negro and other 59.8 47.5 37.9

18 to 19 White 76.2 71.6 65.7
Negro and other 77.8 72.0 63.3

Females 16 to 17 White 31.7 32.1 33.0
Negro and other 29.1 24.1 23.3

18 to 19 White 53.5 52.6 53.3
Negro and other 41.2 42.8 46.9

Unemployment rates

Males 16 to 17 White 10.2 11.9 12.3
Negro and other 9.4 16.3 26.6

18 to 19 White 9.4 11.2 8.2
Negro and other 10.5 20.0 19.0

Females 16 to 17 White 9.7 11.9 13.9
Negro and other 11.8 18.3 33.7

18 to 19 White 6.8 7.9 11.0
Negro and other 14.6 21.3 26.2

Source: See table 21.
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Much of the previous empirical work on youth participatior, has dealt

with the cyclical sensitivity of the youth labor force. Investigators

(Dernburg and Strand; Tella, 1965; Mincer, 1966) have agreed that improve-

ments in general employment conditions tend to increase youth participa-

tion although their estimates of the size of these effects differ. The

fact that youth participation moves with general employment changes is

consistent with the discouraged worker effect having a larger influence

on the youth labor force than the added worker effect. This conclusion

holds for time series and for cross section studies.

Other studies have examined added worker and income effects from a

cross section standpoint. As calculated by Korbel (1966) and by Bowen

and Finegan (1965), the effects on youth participation of other family

income and of the head's employment status were surprisingly weak. Both

studies used the 1/1000 tape of the 1960 U.S. Census. Bowen and Finegan

also examined the labor force impact of a number of variables on youth

subgroups disaggregated by age, sex, and school enrollment status. A

major findings is that student participation appears less subject to the

discouragement effects of poor employment cu,tditions than does nonstudent

participation. Their explanation is that area employment conditions

have a dual influence on youth school activity and youth participation

which biases measured discouraged worker effects downward. If high

employment areas tend to attract students into the labor force and at the

same time influence many to become nonstudents, the actual relation

between area conditions and student participation becomes difficult to

observe.

This chapter examines four major hypotheses and a number of related

ones. The results provide new, more detailed tests of hypotheses on the

supply of labor by youths. Each set of hypotheses is discussed from a

theoretical standpoint and then tested empirically. The major hypotheses

appear in the following order: The discouraged worker hypothesis, a

wage rate hypothesis, the added worker influence are noted. A discussion
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follows on other interesting results that do not fit neatly into any of

the major hypotheses. Finally, the explanatory power of the regressions

as a whole is appraised.

Discouraged Worker Effects: The Hypotheses

Poor employment conditions discourage many potential workers from

searching for jobs and good employment conditions attract them into the

labor force. The discouraged worker effects are isolated from additional

worker effects and discouragement is analyzed in detail by testing a

number of hypotheses. In addition, we ask which youth subgroups display

the larger discouragement effects. We measure the effects using dif-

ferent concepts of labor supply and different SMSA employment variables.

Hypothesis (1): SMSA employment conditions made a stronger impact on
participation in the March 1967 survey week than on participation at
any time in 1966 and on hours supplied in 1966.

This hypothesis follows from Mincer's remarks on the timing of labor

force participation. He argued that the youth labor force sensitivity

to employment conditions observed in time series studies does not imply

the existence of hidden employment or a loss in total potential output.

Youths may simply alter the timing rather than the total amount of labor

supplied in response to changing employment conditions. Since most

studies have used a dichotomous labor supply concept--in or out of the

labor force in the CPS survey week--it is difficult to determine if

1) youths make a decision independent of employment conditions on their

desired amounts of labor supply over a long period and simply base the

timing of labGr supply on employment conditions, or 2) if youths vary

their desired amounts of labor supplied in response to employment con-

ditions. Of course, a year is not a long enough period to firmly

establish or refute Mincer's hypothesis.

The access to three labor supply measures allows us to perform a

test of the Mincer hypothesis. As discussed in chapter II, the three

measures are: In or out of the labor force in March 1967, in or not in
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the 1-bor force at any time in 1966, and hours supplied in 1966. If

youths do fix the amount supplied over a year, then the SMSA unemployment

rate should not exert a significant influence on the number :rho partici-

pated in 1966 nor on the average number of hours per participant. A

significant effect from employment conditions on 1966 participation or

on hours supplied in 1966 is inconsistent with the Mincer hypothesis. 41/

Hypothesis (2): Disadvantaged or marginal workers become discouraged
from labor force participation to a greater extent than do other workers.

This hypothesis takes two forms. First, disadvantaged and marginal

workers participate at less than average rates because their unemploy-

ment rates are higher than average. A Negro, a poverty tract resident,

or a non-high school graduate may have greater than average difficulties

in finding a job. It is possible that observed negative effects from

these variables reflect taste differences. However, higher discourage-

ment by those suffering the most unemployment appears as a more plausible

explanation.

The second aspect of the hypothesis involves the type of discourage-

ment usually measured in cross section studies. This measure of dis-

couragement is the sensitivity of participation to differences across

SMSA's in employment conditions. According to the'hypothesis (2),

participation rates of marginal subgroups differ more as a result of

differences in SMSA employment conditions than do rate'. of other groups.

Oi has demonstrated that employment among less skilled, less permanent

workers fluctuates more in response to short-run demand changes than

among others. This is due to the higher training and hiring costs

required for highly skilled groups (00. Thurow has provided evfdence

that fluctuations in aggregate demand help or :curt marginal workers

much more than other workers. The high sensitivity to changes in

aggregate demand suggests that general differences in SMSA labor market

41/ The time period over which the SMSA labor market variables were measured may contri-
bute to higher discouragement in the 1966 measures than in the 1967 measure. The area employment
variables are 12 month annual averages for 1966. Rates based on 1966 employment conditions would
be expected to exert a greater influence on 1966 measures than on 1967 measures of participation.
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conditions may also exert a disproportionate influence on marginal

workers. It is plausible that larger differences in employment across

SNSA's lead to larger differences in participation.

Hypothesis (3): Participation of students is more sensitive to dif-
ferences in SMSA labor market conditions than is the participation of
nonstudents.

Studants generally participate on a parttime basis while most non-

student participants are in the fulltime labor force. Note in table 25

that the student work week averages about half thr hours contained in

the nonstudent work week. The parttime nature of student work has two

implications related to discouragement effects. First, it probably does

not cost twice as much to find a 40 hour a week job as it does to find

a 20 hour a week job at a given wage. Thus, we expect that student

participation is more highly sensitive than is nonstudent participation

to differences in search costs, which are reflected by differences in

employment conditions. Second, parttime youth employment opportunities

may fluctuate more in response to general employment conditions than do

fulltime opportunities since a parttime worker is probably a more

variable factor than is a fulltime worker. In turn, parttime participa-

tion would differ more than fulltime as a result of the larger employ-

ment fluctuations.

Another reason for the larger labor force sensitivity of school youth

is the already large labor force participation of non-school youth.

Kalachek (1968) reports that during the sesool months of 1967, the per-

centage of male youth, not in schoo', not incapacitated, and not in the

labor force was less than 5 percent. This fact is not strong evidence

against high labor force sensitivity for out-of-school youth, since

employment conditions had improved substantially by 1967 from previous

years. However, strong evidence for a low discouragement effect on out-

of-school youth comes from a study made in 1963, a year of poorer employ-

ment conditions, that reported only 8 percent of all out-of-school
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Table 25. Labor force commitment by school activity,
age, and sex

Age and sex

Percent of workers
part time Average hours

School Not school School Not school

Male:

14 to 17 93.4 17.4 13 35

16 to 17 91.8 13.0 -- --

18 to 19 70.4 4.2 23 41

20 to 24 ... 48.0 1.8 29 44

Female:

14 to 17 96.9 18.3 10 33

16 to 1' 96.5 18.8 -- --

18 to 19 77.9 10.9 19 37

20 to 24 53.3 10.4 26 38

Source: Vera C. Perrella, "Ealployment of School Age Youth,
October 1966," Special Labor Force Report 87, Bureau of Labor Statistics,
tables A, B, and E.
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males, 16 to 21, were not in the labor force. Of the out-of-schcol non-

participants, only 7 percent of the males and 3 percent of the females

used unavailability of work as their main reason for nonp:ticipation

(Perrella and Bogan).

An offsetting factor involves school-work linkages. If low unemploy-

ment encourages youths to leave school and to enter the labor force, we

may observe higher labor force sensitivity among nonstudents than among

students. The student youths that do respond to employment gains become

classified as nonstudents. This implies that increasing tightness may

increase participation of youths as a whole without changing student

participation rates. 42/

Hypothesis (4): SMSA employment change differences have a stronger
effect on youth participation than do SMSA unemployment rate differences.

There are two lines of reasoning that indicate youth employment is

more sensitive to employment change than to the unemployment rate. We

argue that if youth employment depends more heavily on employment change,

youth participation should follow the same pattern.

Kalachek (1966), in explaining relatively high youth unemployment

rates, argued that it is both the level and the path of unemployment

rates that determines the structure of unemployment. Flows into un-

employment result from quits, layoffs, and new entrants. Given the

unemployment rate, a stable path of unemployment rates leads to a

higher percent of new entrants and a lower percent of layoffs among the

unemployed than does an unstable path. If two SMSA's have the same

unemployment rate, the SMSA with the higher percent change in employment

probably has experienced the less stable path of unemployment rates.

Thus, a high percent change in SMSA employment has a strong effect on the

employment and participation of new entrants, a group to which a high

percent of youths belong.

42/ Bowen and Finegan (1966) make this argument in explaining their results showing higher
discouragement effects among nonstudents than among students.
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Another reason for the larger effect cf employment change follows

from Reder's theoretical analysis of frictional unemployment. Reder

points out that the labor force composition of SMSA's accounts for some

of the differences in unemployment rates. Those SMSA's with high ratios

of "temporaries" to "permanents" have high frictional unemployment.

This cause of differing SMSA unemployment does not affect the job oppor-

tunities of particular "temporaries" across SMSA's. The employment

change variable, which does not reflect these compositional differences,

should exert a greater impact on participation than the unemployment

ate.

Hypothesis (5): The job opportunities of youths relative to those of
adults across SMSA's has a larger impact on youth participation than do
SMSA differences in general labor market conditions.

Unless youths have poor information, one would expect that the most

accurate measure of youth job chances also exerts the largest influence

oa youth participation. unfortunately, the eso of youth qperifir TIPPCIWPC

would result in substantial spurious correlation between the youth

employment conditions measure and youth participation. In order to test

a youth oriented measure and to avoid spurious correlation, we examined

a variable, discussed in chapter II, that reflects the opportunities of

youths relative to those of adults.

It is not clear a priori whether the relative or general measure of

SMSA employment conditions has the largest impact on youth participation.

If the Oi and Thurow time series studies regarding the sensitivity of

youth employment to general market conditions apply to the case of cross

section differences in conditions, then youths, as marginal workers

relative to adults, may display a large participation response to the

SMSA unemployment and to SMSA employment change. Alternatively, the

youth market may not be closely linked tc the general SMSA market situa-

tion. In that case structural factors across SMSA's producing differences

in relative opportunities of youths may have the largest influence on

youth participation.
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Tests of Youth Participation Hypotheses

Results from many regressions on a labor supply dependent variable

provided tests of hypotheses examined in this chapter. As stated in

chapter II, all of the regressions used individuals as observations and

only dummy independent variables.

In this chapter we report only those coefficients and significance

levels that bear directly on each hypothesis. These results are taken

from separate regressions for subgroups of the population. The regres-

sions in their complete form appear in appendix G.

The definition of in-school throughout this study is based on the

major activity of a youth rather than on his enrollment status. An

individual's major activity is the activity at which he spends the long-

est amount of time during the survey week. A person is enrolled in

school if he attends any regular cchool, parttime or fulltime, night or

day. Thus, a person may be enrolled in school even if his major activity

is something other t1.411 school. One can see from fable 28 that the

practical differences between the two measures are minor except for

white males. It was necessary to use major activity status since school

enrollment data were not available in March 1967.

Discouraged Worker Effects: Results

Hypothesis (1): SMSA employment conditions make a stronger impact on
March participation than on 1966 participation and on hours supplied
in 1966.

The results were not consistent with Hypothesis (1) and with the

Mincer argument that employment conditions affect the timing but not the

amount of labor supplied. High SMSA unemployment rates induced a

negative influence on the percent of youths participating at any time

during 1966. The extent of the effect was at least as large as the

effect on March participation. Note in table 27, that according to

either labor supply concept high SMSA unemployment rates meant sub-

stantially lower participation rates for nonstudents and in some case
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Table 27. Discouragement effects on participation
in 1966 and in March 1967

Unemployment rates and
selected interactions

March 1967
participation 1/

1966
participation 2/

B coef-
ficient

T value 3/
B coef-
f icient

T value 3/

1966 unemployment
rates: 4/

0 to 2.4
2.5 to 3.4
3.5 to 4.0
4.1 to 5.0
5.1 and over

Selected interactions:
(In percent)

Students 4.1 to 5.0
Students 5.1 and over

-.0051
-.0086
-.0148
-.0996

-.0638
.1347

-2.4
4.5

-.0207
-.0424
-.0625
-.1157

-.0102
.0918

---
- .6

- 1.3
- 2.0
- 3.5

- .3

2.2

1/ These results are taken from regression G-14.

2/ These, results arp faar 16.

3/ These T Values are uncorrected for heteroscedasticity. Ste the
discussion in appendix E on estimates of standard errors in regressions
with dichotomous dependent variables.

4/ Many other interactions with the unemployment rate appeared in
each of these regressions.
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.'or students as well. The expected d)fferential effects on students and

...onstudents were discussed in the pe:ious sectisn.

Comparing the significance of SMSA effects on March participation

with those on hours supplied in 1966, we find more significant dis-

couragement effects using the March concept. Although SMSA employment

change and SMSA relative opportunities both influenced March participa-

tion, neither was significant in the hours supplied regressions. A

significant term in one regression indicated that youths in SMSA's with

unemployment rates over 5 percent supplied about 75 fewer hours than

youths in SMSA's with unemployment under 5 percent. However, the over

5 percent term was not significant in another hours supplied regres-

sion. 43/ Thus, there is no convincing evidence that poor SMSA employ-

ment conditions produce a negative impact on the numbel of isurs

supplied in 1966 per labor force participant. Nevertheless, the fact

that high SMSA unemployment rates discouraged many youths from partici-

patine! at all during 1966 indicates that poor cmployment conditions may

reduce the total amount of labor supplied and in turn, may reduce

potential output.

Hypothesis (2): Disadvantaged or marginal workers become discouraged
from labor force participation to a greater extent than do advantaged
workers.

The evidence is mixed with respect to hypothesis (2). As noted above

we examine two kinds of discouragemehr. One is the discouragement

resulting from generally poorer than average job opportunities available

to Negro youths, youths living in poverty tracts, and youths who have

not graduated from high school. The test is to exfasine basic subgroup

effects while holding other variables, such as SMSA labor market condi-

tions, constant. These subgroup terms may capture differences in tastes

in addition to the differences in group specific employment opportuni-

ties.

43/ The variables held constant while testing the impact of SMSA employment conditions
variables were age, sex, race, residence in or out of a poverty tract, and weeks unemployed of
family head. See regressions B-17 and B-111.
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We compare basic effects of age, race, poverty tract residence, and

high school graduation in table 28. In almost every case the less

advantaged groups displayed lower participation. Taste differences may

play a role, especially with respect to the low participation of out-of-

school 16 to 17 year-olds. The positive effect of high school gradua-

tion may in part result from higher motivation displayed by graduates

than by nongraduates. Still the . labor source of participation dif-

ferences in education is probably the substantial unemployment rate

differences.

A second aspect of hypothesis (4) is the extent to which disadvan-

taged groups differ from advantaged groups in responding to differences

across SMSA's in employment conditions. We examined this hypothesis by

using interaction effects between a labor market variable and a labor

subgroup variable. For example, we multiplied the Negro level of the

race vavlable times each level of the unemployment rate variable.

Results of these interactions terms tell whether the unemployment rate

has a significantly different effect on Negro youths than on others.

The results were not consistent with this hypothesis for two of the

three subgroups tested. Extensive tests of labor force responses by

race showed no significant differences. We used all three labor market

variables in these tests. Poverty tract residence also appeared to

make no difference in the youth sensitivity to SMSA employment condi-

tions. The exception is that high school graduates did display smaller

discouragement effects than nongraduates. These smaller effects

occurring in the case of students meant that participation of youths

attending college was less sensitive to SMSA differences in employment

conditions than was participation of youths attending high school.

These lisults appear in table 29.

The abse.ce of racial and residential differences in response to

SMSA variables is not easy to understand. Thurow showed that Negro

youths gain and lose disproportionately from aggregate changes in
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Table 28. Basic effecis of subgroup differences: March 1967

Age, race, residence
and educational

attainment

Age:
16 to 17
18 to 19
20 to 21

Race:
White
Negro

Residence:
Not poverty tract
Poverty tract

Educational attainment: 4/
Not high school
graduate

High school graduate

Students 1/ Nonstudents 2/

B coef- B coef-T value 3/ T value 3/
ficient_ ficient

.0318
-.0362

-.0883

.0035

2.1
- 1.7

- 3.5

.2

.2363

-.0642

-.0497

8.4
8.9

- 2.4

- 2.1

Students and nonstudents

B coefficient T value 3/

.0697 4.79

1/ These results are taken from regression G-1.

2/ These results are taken from regression G -5.

3/ See footnote 3 in table 27.

4/ These results are taken from regression C-12.
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Table 29. Sensitivity of March 1967 labor force participation
rates of high school graduates and non-graduates to SMSA

employment conditions (1966 average)

Item College youth High school youth

Relative opportunities: 1/

0 to 71

72 to 89

90 and over

Unemployment rates: 2/, 3/

0 to 2.5

4.1 to 5.0

5.1 and over

64.0

64.0

50.6

59.7

High school graduates

82.9

87.2

77.2

37.7

37.7

48.7

54.2

Non graduates

80.2

78.0

69.5

Note: The labor force participation rates reported above are
predicted rates for the specific youth subgroups listed in the foot-
notes below. However, the differences in predicted rates by school
level and by SMSA employment conditions that appear in the table
above also apply to other age, race, sex, and FILOW groups.

1/ Predictions for white males, 18 to 19 years u'd, not a family
head, with FILOW from 0 to $3,000, and living in an SMSA with a 0 to
2.5 percent unemployment rate. These results are taken from regres-
sioh G-11.

2/ Predictions for white males, 18 to 19 years old, not a family
head, with FILOW from 0 to $3,000, and living in an SMSA with a 72 to
89 percent range of relative opportunities. These results are taken
from regression G-13.

3/ Not all unemployment categories are includee since only two
unemployment rate-high school graduate interaction terms were
calculated.
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employment. This high sensitivity to general conditions apparently does

not extend to area SMSA labor market variables. 44/

Hypothesis (3): Participation of students is more sensitive to dif-
ferences in SMSA labor market conditiois than is the_pprticipation of
nonstudents.

The results noted in table 30 provide support for this hypothesis.

In the case of unemployment rate effects, the results were the reverse

of those expected.

High unemployment rates di,couraged some nonstudents from participa-

ting. However, the effects were clearly nonlinear on students and non-

students. Within the 0 to 5 percent range SMSA unemployment rates

differences produced no effect on youth participation. Ceteris paribus,

SMSA's with unemployment rates above 5 percent displayed lower partici-

pation among nonstudents and higher participation among students than

other SMSA's. 45/ Although it is difficult to explain the significant

positive effect on student participation, school-work linkages may help

and are discussed below.

Employment change influenced student but not nonstudent participa-

tion. Again the observed effects were nonlinear. Areas with the

lowest percentage employment change had lower student participation than

other areas. However, little difference occurred in student participa-

tion within the medium and high range of employment change. One

explanation of the absence of significant employment change effects on

nonstudents involves the Kalachek point that the path of employment

rates affects the structure of unemployment. We applied (:his point in

arguing that employment change has the stronger effect or the job

chances and, in turn, on participation of new entrants. If students

are new entrants to a greater extent than are nonstudents, it follows

that employment change would have a greater effect on students.

44/ Evidence on youth employment rate sensitivity to SMSA employment conditions supports
this point. See Lerman.

95' These results occurred not only in tables C-1 and C-5 but also in tables C-3 and C-7.
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Table 30. Discouragement effects by school activity

(in percent)

Item

Students 1/ Nonstudents 2/

13 coef-

ficient
T value 3/

k

B coef-
ficient

Unemployment rates:
(1966 average)

0 - 2.4 --- --- --- --

2.5 - 3.4 -.0139 - 0.5 -.0197 - 0.5

3.5 - 4.0 .0245 0.8 .0029 0.1

4.1 - 5.0 -.0086 0.3 .0026 0.1

5.1 and over .0566 1.9 -.0745 - 1.9

Employment change:
(1965 to 1966)

0 3.49 --- --- --- --

3.50 5.49 .1022 5.3 .0045 0.2

5.50 6.49 .1167 5.5 .0139 0.5

6.50 and over .1165 3.8 -.0532 - 1.4

Relative opportunities:
(1966 average)

0 - 71 --- --- --- -

72 - 89 .0815 3.0 .0843 2.6

90 and over .1731 4.9 .1144 2.7

1/ These results are take: trop. regression G-1.

2/ These results are taken from regression G-5.

3/ See footnote 3 in table 27.
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Another explanation of the inconsistent effects of the two SMSA vari-

ables on students and nonstudents involves school-work linkages. Tight

labor markets encourage high participation and low school enrollment for

youths as a whole. But youths must incur costs if they change their

enrollment decision after the beginning of the school year. For this

reason, school enrollment depends on the expected state of the labor

market during the coming school year. If the unemployment rate is a

more stable long-run variable than is employment change across SMSA's,

enrollment decisions are probably based more on the unemployment rate

than on employment change. Thus, a low unemployment rate may not

induce a high student participation rate since many students who are

encouraged to enter the labor force would leave school in order to work.

At the same time, high percentage employment change, a more short-run

phenomena, encourage; students to participate without affecting their

enrollment decision. Area labor market effects on school enrollment

provide evidence for this argument (Lerman).

The effects of the relative opportunities variable are consistent

with hypothesis (3). Results from other regressions demonstrate

larger differences between the relative opportunities effects on

students and those on nonstudents.

Looking at all three SMSA variables, we find that discouragement

effects on students are on balance larger than effects on nonstudents

and that nonlinearities exist in the discouragement effects on

students and nonstudents.

Hypothesis (4): SMSA employment change differences have a stronger
effect on youth participation than do SMSA unemployment rate
differences.

We discussed above the differential effects of employment change

and unemployment rate variables on students and nonstudents. A review

of these results shows them to be consistent with hypothesis (4) in

two ways. First, the size of the employment change coefficients on
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students were larger than the unemployment rate co.fficients on non-

students. Second, since most youths are students, the impact of SMSA

employment change is more widespread than that of the SMSA unemployment

rate. Both factors are evidence for hypothesis (4) and for the

Kalachek argument that new entrants benefit when a given unemployment

rate is achieved through an unstable path of rates.

Hypothesis (5): The job opportunities of youths relative to those of
adults across SMSA's have a larger impact on youth participation than
do SMSA differences in general labor market conditions,.

The results in table 30 provide evidence for hypothesis (5). The

larger impact of the relative opportunities variable on youth participa-

tion occurred in every regression in which relative and general SMSA

labor Aarket variables appeared.

Additional Worker Effects

The hypotheses. The basic hypothesis is that secondary workers in

the family enter the labor force in response to the unemployment of the

family head. In terms of the family utility model presented in

chapter III, youth labor hours increase with a ceteris paribus fall in

family income. Another line of reasoning is that the family head's

unemployment decreases permanent income. To sustain the family's

permanent consumption level, the family must engage in asset decumula--

tion or replace the head's earnings with earnings of other family

members.

Hypothesis (7): Added worker effects are more important in low income
families than in high income families.

Mincer (1966) argued for this hyp.,thesis by noting that low income

families cannot use the asset decumuiation alternative as much as other

families can. On the other hand, estimates of permanent income by low

and middle income families may include an expected amount of unemploy-

ment. The head's unemployment may not imply negative transitory income

but rather may signify an expected layoff. In this case, neither labor
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force entrance by secondary workers nor asset dccumulation is required

to maintain consumption levels.

Hypothesis (8): Negro youths and youths living in poverty tracts enter
the labor force in response to the family head's unemployment at higher
rates th-n other youths do.

Negro and poverty tract families probably hold fewer assets than

other families at the same income levels. 46/ Although we control for

family income less own wages of youth (FILOW), there are no direct asset

measures included in the regressions. Unearned income included in

FILOW includes interest and rents derived f: - income paying assets.

Negro and poverty tract variables may reflect some of the assets dif-

ferences. Since low asset holdings limit asset decumulation as an

alternative to added worker effects, Negro and poverty tract families

may encourage their youths to enter the labor force at higher rates

than other families.

A factor that may offset this reasoning is differences in family

structure. If Negro and poverty tract families have weaker family

structure or structures not based on legal family ties, youths in these

groups may exhibit a smaller response to the family head's unemployment.

Hypothesis (9)_: Nonstudents display a larger added worker effect than
students do.

The first argument for this result depends on the nature of the data.

Data on school activity exist only at one point in time. We are not able

to discern changes in school activity that may accompany changes in labor

force status. Youths who leave school to enter the labor force fall into

the nonparticipating student category if they enter the survey before the

changes or the participating nonstudent category if they enter after the

changes. Although, in fact, students may perform the added worker

function as much as a-students, we may observe a smaller effect since

46./ Although Negro savings are higher than average for a given income class, their holdings
of major assets are lower than average. See The Negroes in the United State,: Their Economic
and Social SitttapN BLS Bulletin 1511, 1966, pp. 152-154.
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some of these students ma also leave school in response to the family

head's unemployment.

Another reason for a small added worker effect on students is the

fact that students, as part-time workers, can make up only a very minor

part of the family income loss resulting from the head's unemployment.

Hypothesis (10): Additional worker effects increase in size as the
duration of family head's unemployment increases.

Some family heads incur brief periods of unemployment in moving from

one job to another. Youths in these families are unlikely to enter the

labor force since the family income loss is very small. As the duration

of unemployment increases, the need for other family income increases.

In addition, longer unemployment periods allow for lags between the

head's unemployment and the youth's labor force response.

On the other hand, families may adjust permanent family income and

permanent consumption downward as the duration of the family head's

unemployment increases. Added worker effects decline with lengthening

family head unemployment according to this logic. Long term unemploy-

ment in March 1967 may also indicate that the family head suffers

from personal or other i..-oblems not reflected by the other variables

included in the regression. His child may have inherited these problems

...nd may not participate because of his slim chances for employment or

because of his perception of slin chances.

Additional Worker Effects: Results. The results varied a great

deal by subgroup and by unemployment variable. Added worker effects

appeared unimportant for major groups. Within these groups, we did

find some substantial effects.

Table 31 displays some evidence for the hypothesis (7) that added

worker effects are morn 4mportant in low income than in high income

families. Nonstudent youths exhibid this tendency in an especially

pronounced way. The income-interaction terms for students were not

statistically significant although the coefficients were large and
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Table 31. Additional worker effects by school activity
and by family income

FILOW 3/

Labor force participation rates (in percent)

White students 1/ White nonstudents 1/

Head
employed 2./

38.8

36.2

35.7

35.2

34.4

Head un-
employed

46.3

32.9

36.8

41.3

35.5

Head
employed

72.3

73.8

73.6

75.8

71.8

Head un-
emplo;ed

100.0

67.2

69.0

47.8

78.0

0 to $ 2,999..

$ 3,000 to $ 5,999..

$ 6,000 to $ 9,999..

$10,000 to $14,999..

$15,000 and over....

FILOW 3/
Negro students 4/ White nonstudents 4/

Head
employed V

Head un-
employed

Head
employed

Head un-
employed

$ 0 to $3,000... 22.6 51.4 59.6 72.8

Note: The labor force participation rates reported above are
predicted rates for the specific youth subgroups listed in the foot-
notes below. However, the differences in precii,.. -,t° )y employ-
ment status of family head that appear in th, Bbl. si o .pply to
groups with other individual characteristi_s and facing other area
labor market conditions.

1/ These resOts are takc irom regressions G-4 and G-8,
respectively. The participation rates are predictions for males, 16
to 17 years old, living in 96 of largest 104 SMSA's with 0 to 2.5
percent unemployment rates, 3.5 to 6.4 percent employment change, and
0 to $2.50 average SMSA wage rate.

2/ Family head employment is fuci-time.

3/ FILOW is family income less the youth's own wage and salary
income.

4/ Same as in footnote 1, except participation rates are pre-
dictions for youths in families with 0 to $3,000 FILOW. We do not
include Negro participation by FILOW categories since no race-
employment status of family head-FILOW interaction terms were used.
Using the information provided in regressions G-4 and G-8, one
would predict that Negro and white participation differs by the
same amount in moving up the FILOW categories for any given school,
employment status of family '=ad group.
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the expected sign. Large distinctions in added worker effects by income

groups occurred only between the 0 to $3,000 category and higher cate-

gories. We observed no tendency for the head's employment status to

influence participation of youths from middle income families.

The only empirical support for the hypothesis (8) that added worker

effects are very large among youths from Negro and poverty tract

families is the results for Negro students. Negro students displayed

a large though barely not statistically significant response to the

family head's unemployment while the effect on white students was small

and not significant. The differences by race in student added worker

effects were extremely high in cases where the family head was un-

employed over 11 weeks. 47/ In the case of nonstudents, ldded worker

effects were not statistically significant for whites, Negroes, or

residents within or outside poverty tracts. 48/

General effects on students and nonstudents were not statistically

significant. Tests using differences in weeks unemployed or dif-

ferences in employment status both yielded the same result. The only

pieces of evidence for the hypothesis (9) that added worker effects are

larger among nonstudents than among students are the effects on the low

income group. In tab.e 31, we note in the 0 to $3,000 category the

much larger participation differences among white nonstudents than

among white students. Furthermore, the aided worker effect reported

for low income white students were not statistically significant

although the coefficients displayed the expected sign. Thus,

hypotheses (9) holds only for whites in the lowest income category.

In a result inconsistent with hypothesis (10), the size of added

worker effects did not increase with the number of weeks of unemploy-

ment endured by the family head. Students and nonstudents with family

heads unemployed for 1 to 5 to 10, or 11 weeks dil not participate

47/ Sec table G 2.
48/ See tables G-5 and G-6.
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at significantly higher rates than their counterparts in families with

an employed family head. Hypothesis (10) did appear valid for Negro

students. Negro students with family heads unemployed over 11 weeks had

predicted participation rates of 25 to 50 percent higher than other

Negro students.

Income Effects

Hypotheses. The widely held view that income effects are negative

follows from the presumption that income is a superior good. A pure

income effect to an individual results from changes in his unearned

income. To a member of a family, changes in total family income

exclusive of the member's own earnings may or may aot be a pure income

effect. If the change results from unearned income, it is a pure

income effect. Changes in another member's wage rate may have, as

shown in the family utility model in chapter III, both an income

effect component and a cross substitution effect component. The

assumptions necessary to make the effect of total family income less the

youth's own earnings (FILOW) a pure income effect are 1) that the lei-

sure of each family member is independent of the leisure of other family

members, and 2) that the youth gains satisfaction from any rise in

family income regardless of its origin.

Using these assumptions adds a negative bias to the measure income

effect. If an adult member's wage increases, the rise in FILOW reduces

work effort by a youth member due to the ri'e in family income. With-

out the simplifying assumption, part of the observed decline in youth

participation re ults from the decline in the youth wage rate relative

to the adult's wage rate. This component is the cross substitution

effect. Thus, calling the entire decline in youth participation an

income effect exaggerates the actual pure income effect unless the

leisure of each family member is independent of other family members.

Another limitation of FILOW is that it fails to take account of
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differences in family s'e.e. An income per capita measure offers only a

partial solution to this problem since there may be economies of scale

in family size. We do use the number of family members as an explicit

variable in a few regressions. A third factor considered only indirectly

in the empirical tests is the relative income effect.

Hypotheses (11): FILOW exerts a larger negative effect on students
than on nonstudents.

Most male nonstudents have no good alternative to participation

regardless of income. Opportunity costs are low for male nonstudents

and may decline with income. Few desire full-time leisure over a

combination of work and leisure. For students, the labor force deci-

s4on involves the allocation of only off-school hours; it is a choice

between part-time work and part-time leisure except during vacations.

It appears plausible that family income would play a large role in

this choice.

School-work linkages are relevant here as in the case of discour-

aged and added worker effects. Because income affects the school

attendance as well as the labor force decision, we may observe stronger

income effects on nonstudents than on students. Low income induces

many young men and women to leave or not to continue school in order

to work. This effect of low income reduces the number of labor force

oriented students and increases the number of labor force oriented non-

students. In other words, many of those students influenced by low

family income to enter the labor force become nonstudents.

Hypothesis (12): High FILOW reduces participation of Negro youths more
than participation of white youths.

This hypothesis follows from the impact of relative income. Negro

families are, in general, a good deal poorer than white families. If

families of each race think of their income not only in absolute terms

but also in comparison to other families of their race, a $3,000 to

$6,000 income would appear larger to a Negro family than to a white
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family. Having tore contact with families in the under $3,000 range, a

Negro family with a $6,000 to $10,000 income may feel wealthier than a

white family in the same income class. If this relative income feature

is important, we should observe larger declines in participation rates

with higher family incomes among Negro youths than among white youths.

A permanent income formulatica argues for a different conclusion.

Suppose that Negro and white youths base their participation decision

on their family's permanent income. Since there is a higher component

of transitory income in Negro than in white families, medium and high

income Negro families have lower permanent incomes than white families

in the same current income categories. Thus, the observed, mostly

transitory differences in Negro family Incomes would produce smaller

youth participation differences than do the observed, mostly permanent

differences in white family incomes.

Hypothesis (13): FILOW exerts a more significant impact on hours
supplied than on March participation.

March participation is a dichotomous concept, measuring only whether

individuals are or are not members of the labor force. In order to

affect March participation, a variable must move at least some youths

from nonparticipation into the labor force or vice versa. It is not

enough that a variable make the labor force decision an easier or more

difficult one. Suppose at one value of a variable many youths are

certain they do not want to participate. At another value comparable

youths almost enter the labor force but remain nonparticipants. The

variable does influence tbq decision but its influence is not large

enough to affect March participation. As long as those youth parti-

cipants affected by FILOW remain in the labor force and those youth

nonparticipants affected by FILOW remain out of the labor force, FILOW

will exert no effect on March participation.

With the use of hours supplied, we do measure any effects of FILOW

on those youth who remain in the labor force. Youths do not have to
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leave or enter the labor force as a result of income differences. The

hours supplied measure catches changes in the degree of participat,.on.

Income Effects: Results. The measured effects of income varied by

regression and by subgroup. Coefficients for different income levels

were unstable; their impact changed as the variables included in the

regression changed. These differences occurred in cases where the

samples were comparable. Nevertheless, certain broad trends in the

results are discernible.

The :exults for students and nonstudents are particularly uneven.

First, we consider participation in March 1967. Negative income

effects are generally more important among students than among non-

students but, in some regressions, income effects were not statistically

significant for either school activity group. For example table 32

indicates that students from families in high income ranges participated

at rates from 3 to 6 percent lower than students from families in the

low income range. Income failed to exert a significant effect on non-

students. This sample covered all youths regardless of family status

in or out of large SMSA's. The regression did hold marital status

and family size constant. In other regressions using only the sample

of youth in 96 of the largest 104 SMSA's, student participation again

responded negatively to rises in FILOW and nonstudent participation

did not.

A third set of regressions used only children or other relatives of

the family head in 96 of the largest 104 SMSA's. Wives, family heads,

and unrelated individuals were excluded. This set also differed from

the other regressions since it included employment status of the family

head as an independen_ variable. In these results, income effects were

not statistically significant for students or nonstudents. Neverthe-

less, the pattern showed larger coefficients and t values among

students than among nonstudents. 49/

49/ See tables G-3 and G-7.
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Table 32. Income effects by school activity status:
March 1967

FILOW
Students 1/ Nonstudents 2/

B coef-
ficient

T value 3/
B coef-
ficient

T value 3/

0 to $ 2,999

$ 3,000 to $ 4,999 -.0306 1.6 -.0022

$ 5,000 to $ 6,999 -.0383 - 2.0 -.0030

$ 7,000 to $ 9,999 -.0496 - 2.8 -.0162 1.0

$10,000 to $14,999 -.0454 - 2.5 .0219 1.2

$15,000 and over -.0643 - 3.2 .0010 0.0

1/ These results are taken from table G-9.

2/ These results are taken f:om table G-10.

3/ See footnote 3 in table 27.
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Thus, the evidence for March participation is consistent with the

hypothesis (11) that FILOW exerts a stronger impact on students than on

nonstudents. However, income effects were not statistically significant

for students or nonstudents when we hold employment status of the family

head constant.

The yatIe,n of income effects by race followed that described by

hypothesis (12). The declin in participation rates and in hours

supplied between low and middle income groups was much larger for Negro

than for white youths. These results, noted in table 1%, are consis

tent with ,ba relative income hypothesis. Middle Income Negro families,

feeling wealthier than middle income white families, acted in terms of

youth participation as if they were wealthier than their white counter

parts. It is interesting that this tendency did not extend to the

highest income groups. One explanation is that Negro families at these

levels no longer used other Negro families as their reference group for

income comparisons. Anothrr is that Negro families attaining this

level of income are exceptional in terms of motivation and ability. A

third possibility is simply that actual incomes of Negro families i

this wide range are lower than those of white families in this range.

And by acting no differently than whites with higher average incomes,

their behavior followed the pattern of middle income groups. Finally,

the incomes of Negro families in this range may contain a particularly

high transitory component.

The income effect results noted in table 34 provide strong support

for hypothesis (13). Income differences did not result in March parti

cipation differences for all youths in the largest SMSA's. Using

almost the same youth sample in hours supplied regressions, we found

that high income reduced labor supply by a substantial amount.
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Table 33. Income Effects on Youth Participation by Race:
March 1967 Participation and Hours Supplied in 1966

Category
March participation (in percent) 1/

Negroes Whites

FILOW: 2/

0 to $ 2,999
$ 3,000 to $ 5,999
$ 6,00C to $ 9,999
$10,000 and o'er

FILOW: 2/, 4/

0 to $ 2,999
$ 3,000 to $ 5,999
$ 6,000 to $ 9,999
$10,000 to $14,999
$15,000 and over

80.6
74.8

83.6

81.9
80.6
81.8
84.9

Hours supplied (in hours) 3/

Negroes Whites

932
801
697
785
807

821

827
727
697

706

Note: The labor force participation rates and hours supplied
reported above are predicted rates and hours for the specific youth
subgroups listed in the footnotes below. However, the differences
in rates and in hours supplied by race and by FILOW also apply to
groups with other individual characteristics and groups facing other
area labor market conditions.

1/ These results are taken from table G-12. The rates are pre-
dictions for 18 to 19 males, not in school, not high school graduates,
not family heads, living in SMSA's with 0 to 2.5 percent unemployment
rates and 72 to 89 percent range of relative opportunities.

2/ FILOW is family income less own wage income.

3/ These results are taken from table G-19. The hours are pre-
dictions for 18 to 19 youths, not wives or family heads, not high
school graduates, low skilled, living in SMSA's with 0 to 2.5 per-
cent unemployment rates and 0 to $2.50 average wage rates.

4/ The $15,000 and over category uses the additivity assumption
with respect to race and FILOW effects since no Negro-$15,000-and-
over interaction term appeared in the regression.
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Table 34. Income Effects on Youth Participation: March
Patcicipation and Hours Supplied in 1966

FILOW category
March participation 1/

B coefficient T value 2/

FILOW: 3/

O to $ 2,999
$ 3,000 to $ 5,999
$ 6,000 to $ 9,999
$10,000 and over

FILOW:

O to $ 2,999
$ 3,000 to $ 5,999
$ 6,000 to $ 9,999
$10,000 to $14,999
$15,000 and over

-.0- 27

-.008
.019

---
- 1.3
- 0.4

1.0

Hours supplied in 1966 4/

B coefficient T value

- --

- 22.1
-121.7
-238.4
334.2

3.5
6.6

- 8.6

1/ These results are taken from table G-11.

2/ See footnote 3 in table 27.

3/ FILOW is family income less own wage income.

4j These results are taken from table G-18.
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Discouraged and Added Worker Hypotheses: Gross effects

A major advantage of the CPS micro data is that they allow simultan-

eous tests of individual, family, and area effects. This advantage is

especially important with respect to estimates of the discouraged and

added worker effects. Other studies estimating discouragement effects

cross sectionally have used areas as observations, a procedure which

does not net out adeed worker effects. Added worker estimates using

data on individua'_s have not controlled for area labor market condi-

tions. A number of regressions in this chapter include a variaLie for

area employment conditions and a variable for the employment status of

the family head. Thus, this chapter reports net estimates of discourage-

ment and added worker effects.

Since an extensive literature has examined the combined imps c of

discouraged and added worker effects on all youths, we did not focus on

this aspect of youth labor supply. Nevertheless, the interest in gross

effects justifies some discussion of them in this chapter.

The general conclusion is that added worker effects reduce the total

impact of differing labor market conditions to only a small extent. For

the few groups in which the added worker effects are important, the

head's employment status does exert a large impact on labor force parti-

cipation rates. According to our regressions, the probability that a

Negro student or a low income nonstudent participates increases with the

unemployment of his family head as well as with increases in SMSA

employment opportunities. For other subsets, however, employment status

of the family head did not play a significant role in participation.

Thus, the net discouragement effects also represent gross effects of

discouraged and added worker effects for most groups.

The total impact of added worker effects is minor not only because

the effects are important only for a few subgroups but also because

even wide differences in SMSA employment conditions cause relatively

small differences in the percentage of family heads unemployed. SMSA
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differences in employment conditions may cause unemployment of family

heads to differ by as much as 5 to 6 percent. Still, the tlifferences

in employment conditions do not affect the family heads of 90 percent

of Negro student and low income nonstudents.

Moving from an area with good to an area with poor employment :ondi-

tions reduces participation of Negro students and low income nonstudents

whose heads continue as ewloyed and raises participation of those whose

heads become unemployed. The gross effect on participation of the two

groups as a whole is one of discouragement.

Other Results

All interesting results do not fit neatly into groups of major hypo-

theses. In a set of regressions utilizing a great number of variables

and interactions between variables, it is rot at all surprising to find

a few of these results.

Marital Status. The first of these that we note involves the marital

status variable. In their role as primary earners in the family, Worried

men hage higher participation rates than single men for all age groups

(Waldman). The regression results are consistent with this fact for

youth in general. We also tested the effect of marital status on parti-

cipation for youth separated by school activity status. In order that

the marital status variable not include the offsetting influence of

decreased participation among warried women, a sex-marital status inter-

action was used. We also examined possible differential marriage

effects by race with a marital status-race interaction term.

It is somewhat surprising to find in table 35 that marital status

seems to have little or no effect on the participation of male students

or nonstudents, taken separately. It does not follow that marital

status has no effect on male youth participation. Nonstudents partici-

pate in the labor force to a much larger extent than do students. Since

marital status exerts a strong negative influence on school activity,
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Table 35. Marital status effects by school activity,
race, and sex (in percept)

Sex and race

March 1967 participation

Students 1/ Nonstudents 1/

Single Married Single Married

White males 39.8 39.0 91.4 95.1

White females 2/. 28.9 22.8 82.2 36.9

Negro males 2j.... 38.6 R.8 87.2 98.6

1/ These resulLs are taken from tab1. G-9 and G-10,
respective Participation rates are predictions for youths, 18 to 19
in families with 4 to 6 members and FILOW of 0 to $2,999, residing out-
side farm and poverty tract areas, and with more than 8 years of
educational attainment.

2/ The female-marriage and Negro-marriage interaction terms were
not statistically significant in the regression on student participa-
tion.
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the total marriage effect on male youth participation is positive.

Because of the simultaneous nature of the youth allocation of time deci-

sion, one cannot say that marriage affects his school activity decision

but not his participation decision.

Married young women tend to participate less than single young women

regardleEs of school status. For youth, the housework alternative is

probably much less important for single women than fc- married women.

As a result, single nonstudents lose more by not participating in terms

of market earnings plus imputed earnings from housework than married

nonstudents do. This dit erential is probably not as large for students

since only off-school hours are involved. The results follow this line

of reasoning. The negative effect of marriage on labor force participa-

tion is substantial and highly significant among nonstudents. For

students, we find only a small effect that is not statistically

s!gnificaut.

Marriage for male nonstudents has a larger positive impact on Negroes

than on whites. Apparently, the limited job opportunities available to

male Negro youths are not enough to reduce participation of those Negroes

that have heavy family responsibilities.

Farm Residence. Charles Silberman argues that the 1930-60 decline

of 900,000 teenage jobs in agriculture has had important impact on

the high teenage unemployment rates of recent years. The movement

from the family farm to the competitive sector makes the job search

difficult, which, in turn, may discourage youth from participating in

the labor force (Silberman). One would expect, then, that farm resi-

dence has a positive effect on youth participation. This positive

effect should be larger for students than nonstudents since jobs

performed by family farm workers may be particularly adaptable to a

student's schedule.

We do find that farm residence increases participation of school

youth more than that of non-school youth. In fact, the effect on
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non - school youth participation of farm residence was, contrary to

expectations, negative and statistically sigflificant. The reason for

this latter result is not clear. It appears to be inconsistent with

the Silberman hypothesis that job search difficulties increase as

youths move off the farm. One possible explanation is that the kind

of jobs that nonstudents seek, full-time jobs with adequate pay, are

declining in the farm areas.

Explanatory Power of Labor Supply Regressions

The performances o5 the labor supply regressions varied widely in

terms of total explanatory power. Some regressions explained only a

small amount of the variance in the dependent variable while a few

accounted for about one-third of the variance. The R2 statistics

associated with each regression appear in appendix G.

The regressions on students and those on nonstudents which included

only children living with their family head displayed R2 of .04 and

.09, respectively. Apparently forces other than age, sex, race, SMSA

employment conditions, residence in or out of a poverty tract, employ-

ment status of the family 'oead, aid family income accounted for

virtually all of the individual variation in labor force participation

within these groups. One may speculate that individual differences

in ability and motivation are two major factors in youth participation

not reflected by the included independent variables.

A comparison of the different regression performances yields other

conclusions. First, explained variance was higher in regressions on

nonstudents than in those on students. That is, the socioeconomic

variables included in the regressions accounted for a greater share of

the'variation in nonstudent than in student participation. Second,

the addition of young family heads and young wives to the student and

nonstudent samples significantly improved the overall performances of

the regressions. The R2 statistics were .19 and .34 for students and
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nonstudents as a whole as compared to .04 and .09 for the narrower

sample that excluded wives and family heads. Limiting the sample to one

family status subgroup may reduce the total variance. But much of the

variance removed is that which can be explained by family variables.

Thus, dividing the sample into homogeneous subgroups may increase the

difficulty in explaining a high percent of the variance. A second

interpretation is that the other included variables do a better job in

accounting for labor supply variations among wives and family heads

than among children.

Another general aspect of the regression results is that adding

interaction terms usually did very little to raise the R2. However,

interaction terms did improve the fit substantially for the sample of

all youths in the largest 96 SMSA's. By taking into account the dif-

ferent labor force responses of family heads and nonheads and of

students and nonstudents to family income and employment conditions

variables, interaction terms increased the R2 from .14 to .21.

Summary of Labor Supply Findings

These findings are summarized by answering two sets of questions.

The first cover the sensitivity of youth labor supply to wage and

employment opportunities. The second concern the impact of family

income on youth participation.

1. How large is the influence of SMSA differences in employment. con-

ditions on the youth labor supply? On student and on nonstudent

participation?

SMSA employment conditions exextee a substantial impact on the

youth labor supply. This influence varied widely depending on the

SMSA variable, the youth subgroup, and the labor supply concept used.

Looking at the effects on students and on nonstudents in March 1967,

we continue to find a wide range of effects. We observe a rise in

participation probabilities of about 23 percentage points for students
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and about 13 percent for nonstudents in moving from SMSA's with the

poorest employment opportunities to those with the best employment

opportunities. These are the combined effects of the relative

opportunities, employment change, and unemployment rate variables.

Of these, SMSA differences in youth employment opportunities relative

to thosc: of adults produced the largest effects--12 to 17 percent--on

both nonstudents and students.

Nonlinearities appeared in the effects of the general labor market

variables. Empinyment change and the unemployment rate did not signi-

ficantly influence youth participation within the good to medium rEInge

of SMSA employment conditions but exerted large effects between areas

with poor and areas with medium and good employment conditions.

Students in areas with very low employment change participated about

10 to 12 percent less than students in other areas. Predicted parti-

cipation rates of nonstudents in high unemployment rate areas were

about 7 percent lower than those of other nonstudents.

Thus, we found the sizes of discouragement effects on students and

nonstudents, the importance of various labor market measures, and the

ranges over which these measures influence participation.

2. Do employment conditions influence the full year concepts of labor

supply?

We found that the SMSA unemployment rate exerted a sizeable

influence on the full year concept but little influence on the other.

High SMSA unemployment rates appeared to reduce the number of youths

who spent any time in the labor force during 1966. However, the impact

of high SMSA unemployment rates on hours supplied by those who did

participate was minor. Still SMSA labor market conditions affect the

total amount of labor supplied in a year and not simply the timing of

participation.
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3. In what ways do discouragement effects vary by race, by residence

Li or out of a poverty tract, or by education?

The terms associated with disadvantaged youth groups had negative

effects on youth participation. The effect of the Negro term was a

negative 8 to 10 percent; of the poverty tract term, a negative 4 to 5

percent; of the high school graduate term, a positive 4 to 7 percent.

These effects probably reflect in large part the fact that disadvantaged

groups become discouraged from participating by the generally higher

unemployment rates they face.

Discouragement effects as measured by labor force responses to SMSA

employment conditions did not vary by race or by residence in or out of

a poverty tract but they did vary by education. High school graduates

displayed lower labor force responses to SMSA labor market conditions

than did nongraduates. Thus, only one of three disadvantaged groups

showed greater discouragement with respect to SMSA conditions while all

three participated at lower than average rates.

The second set of questions deals with the relation between family

income and the youth labor supply.

4. Does family income (FILOW) exert a strong influence on youth parti-

cipation in March 1967?

5. Do income effects vary by race and by school activity status?

6. Does FILOW have an impact on hours supplied in 1966?

In gener.i, family income did not significantly affect youth parti-

cipation in March 1967. However, participation of some youth subgroups

did decline with increases in income. The income variable produced

negative effects on student participation of 3 to 6 percent but the

negative effects were not statistically significant when the family

head's employment status was included. All income effects on non-

students were not statistically significant. Participation of Negro
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youths in the $6,000 to $10,000 FILOW range was 6 to 7 percent lower

than that of Negro youths in the 0 to $3,000 range although further

increases in Negro family incoma appeared to increase youth participa

tion.

Although family income exerted little influence on the March 1967

participation of youths, another youth labor supply measure--hours

supplied in 1966--was very responsive to income differences. Comparing

youths from families with 0 to $3,000 FILOW with youths from families

with $15,000 and over, we find a negative effect on hours supplied of

over 300 hours. The negative income effects in hours supplied were

large and statistically significant for both white and Negro youths

and occurred throughout the FILOW range.
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Chapter VI. Summary

The preceding chapters have reviewed some of the labor force partici-

pation literature, noted methodological and empirical differences between

this study and others, presented a theoretical model for statiqtical testing,

and reported and interpreted the empirical results on the labor supply of

adult ten, adult women, and youth.

As described in chapter I, major innovations of this study are the

simultaneous estimation of individual, family, and area effects on labor

supply, the use of a continuous measure of labor supply, and the examina-

tion of labor force behavior by detailed subgroups. In addition, the results

differ from those of earlier cross section studies because of the period of

time involved. This study analyzes labor fort? behavior in a recent, high

employment period, 1966-67, while other investigations have studied partici-

pation in earlier, poor employment years.

The Initial separation of the analysis into adult men, adult women,

and youth was based on the notion that substantially different forces were

at work in determining 'abor supply for each subgroup and that the responses

to common variables differed by subgroup. This chapter ties together major

results of earlier chapters by comparing differences and similarities in

labor force behavior among these groups. The latter sections point out some

policy implications of the results and discuss the use of the labor supply

model for projections.

Wage Effects and the Discouraged Worker Hypothesis

The labor supply responses to wage rates and to area employment condi-

tions are related. If participation is based on expected wage rates, it is

a function of the relevant market wage rate for an individual and his pro-

bability of employment. Attempts to estimate wage effects were made in the

case of adult men and adult women. Difficulties in finding a job can result

from individual disadvantages or poor area conditions. These difficulties

discourage participation. Discouraged worker effects pertained here oily to
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effects of SMSA employment differences on participation. However, specific

individual attributes also effect labor supply partly by influencing expected

wages. These individual factors are discussed later in the chapter.

The variables used in measuring wage effects were the actual wage earned

by adult men and an occupational L.lex representing wage differences among

adult women. The effect of each variable on hours supplied in 2966 pro-

vides imperfect estimates of the labor supply raspcnses of adult men and

women to wage differences. The occupational index leads to upward biases

in measured wage effects since the index picks up factors other than wages,

such as motivation and job satisfaction, that increase one's desire to

participate and one's chance for employment at any given wage rate. In the

case of adult men, an attempt was made to separate the wage effect into a

substitution effect and an income effect.

Adult men displayed a negative supply response to wage differences. In

a regression on hours supplied by adult men which held constant age, race,

marital status, education, residence in or out of poverty tract, self-

employment status, and FILOW (family income less own wages) wage rates

exerted a statistically significant negative effect on labor supply. The

substitution effects of economic theory calculated appeared with the wrong

sign in most cases. The most plausible explanations for the wrong sign

have to do with the assumption of the family uuiliry function. All family

unearned income and wives earnings is lumped together in one variable called

FILOW. In reality, there may be a number of income effects.

Adult women increased their hours supplied in response to wage differ-

ences reflected by the occupation index. Although the extent of the

positive bias on these estimates is not known, it does appear that adult

women respond more positively to higher wage rates than do adult men. An

explanation of this phenomena may follow from the theoretical consideration

that men substitute market work for leisure while women increase market

work at the expense of leisure and house work. If the wage rate for an

adult woman rises, a substantial part of the increased level of market work
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occur through reducing house work hours. Since the income effect aspect of

the wage increase is probably less important to the market work versus house

work trade-off than to the market work versus leisure trade-off, the sub-

stitution effects of wages on market hours supplied dominates for adult

women as Mincer (1962) argued.

The effects of SMSA employment conditions on labor supply varied a

good deal by subgroup. One general finding is that unfavorable SMFA employ-

ment opportunities reduced labor force participation significantly for

secondary workers. However, variations occurred within major groups, with

different labor market variables, and with different labor supply concepts.

A few highlights are discussed below.

First, the labor force responses to differences in SMSA unemployment

rates were generally nonlinear. Women who lived in areas with unemployment

rates in the medium range, had significantly lower participation than

women living in low unemployment areas. But there was little differences

in participation between medium and high unemployment rate areas. On the

other hand, youths, and men over 55, participated substantially less only

in SMSA's with the poorest employment conditions. Little participation

response to SMSA differences occurred within the range of good to medium area

employment opportunities. A speculation is that the labor supply of adult

women responds only to the recruiting efforts that occur in the tightest

labor markets while youths and men over 55 continue in the labor force until

local employment conditions are very poor.

Second, racial differences in the labor supply response to SMSA conditions

did not occur for youths.

Third, labor force responses of subgroups varied with the SMSA labor

market variable used. One interesting variation involves student and non-

student youths. Nonsi:udent participation decreased in response to high

SMSA unemployment rates while student participation did not. In contrast,

high SMSA employment change encouraged participation among students but
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not among nonstudents. It appears that the unemployment rate affects both

youth activity and participati n. Employment change influences only the

participation of students.

Income Effects and the Additional Worker Hypothesis

The effect of other family income on participation is closely related

to the additional worker hypothesis. Just as a family member is expected

to increase his work effort in response to a decline in Lmily income, the

unemployment of the family head, which is a decrease in present and expected

family income, is expected to induce labor force entrance on the part of

other family members.

The tests of income effects and the additional worker hypothesis in this

study are more appropriate to the concepts than previous tests. An individual

worker's family income less his wage and salary income (FILOW) was used to

explain that individual's participation. Income and additional worker effects

were measured net of area and other individual effects. 50/

High FILOW exerted a negative effect on participation for all major sub-

groups. The negative effect on adult men and adult women was much larger

for single than for married individuals. Participation was almost 24 per-

centav points lower for women with FILOW of more than $7,500 than those with

FILOW less than $1,500. The comparable effects were 17 percentage points for

single prime-age men and 5 percentage points for married prime-age men.

Income effects on youth participation in March 1967 were negative but rela-

tively weak. High FILOW did substantially reduce hours supplied by youths

in 1966. For both March and hours supplied concepts, young Negroes decreased

their participation more than young whites did as FILOW moved from low to

middle categories. This finding is consistent with relative income hypothesis

in that the middle income Negro may feel richer thin a middle income white

SO/ The importance of this feature can he seen by noting the bias involved in a test of the
additional worker hypothesis with no controls on race. Spurious negative correlation would
result frnm the fact that Negro family heads are subject to higher unemployment than lviiites
and Negro youths have a higher degee of discouragement than white youths due to lack of jobs
in their neighborhoods.
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because of the higher relative position attained within his community.

Most earlier studies did not find a negative income effect on youth parti-

cipation because of the lack of proper controls on other variables.

Tests also confirmed the additional worker hypothesis for both women

and low income nonstudents. Women with unemployed family heads partici-

pated 7 to 8 percentage points more than other women. Youths with $0 to

$3,000 FILOW raised their participation by 28 percentage points in

response to the family head's unemployment. Th4s latter result is

evidence for Mincer's hypothesis that the added worker effect, serving as

a substitute for capital decumulation, is especially prevalent among low

income fuEilies. However, in the case of women, when both FILOW and hus-

band's unemployment rata variable is included in the regression, the

additional worker effect becomes insignificant.

The detailed analysis of family status and the interactions of family

status with other variables brought to light some interesting points: The

youngest child's age had a strong effect on the participation of married

women; Negro married women reduced their participation less when young

children were present than white married women; and married college grad-

uates reduced their participation more in the presence of young children

than less educated married women. However, there was no surprise in the

more general results that participation is higher for family heads than

for wives and children, higher for :single than for married women, higher

for married than for single men, high.: for women without children than

for those with children.

Although married prime-age men had a participation rate a few per-

centage points above prime-age single men, ceteris paribus, a much lower

income effect was found for married than for single men. For youth,

marriage had a surprisingly small effect on participation when school

activity status and sex was controlled. A substantial negative effect

on participation from marriage did occur in the case of young out-of-

school women. Thus, marriage and the presence of young children do
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exert strong negative effects on the participation of women, although

the effects are weaker for Negro women than for others and stronger for

college graduates than for other women. Marriage has little effect on

the participation of young in-schcol women and men .,hose FILOW is low.

There is a substantial positive effect of marriage on March 1967, parti-

cipation of adult men whose FILOW is ,sigh and on hours supplied in 1966

of all adult men.

Age

Age is a proxy used by maay employers to reflect variations in

future working lives and in the abilities of workers. Since partici-

pation behavior of prime-age men is believed to differ substantially

from older men, age is the major subdivision in the section on adult

men. It is hardly new to note that older men and women stiply less

labor than prime-age workers, partly as a result of declines in ex-

pected return and in labor force commitment. Some of the detailed

results are of interest.

Old-age narrowed the difference in participation in March 1967,

between highly educated and other adult women. This result is mildly

surprising in that a reason often cited for poor employment opportunities

of the aged is outdated skills. One would expect lower incidence of

outdated skills among the well-educated. For reasons of tastes and

physical requirements, well-educated adults are less likely to reduce

their participation with age. Widening of the education differential

does occur with age in the hours supplied regressions. For adult men,

the effect of age is less for those with more education. A narrowing

of the partipation differential by marital status does take place

with age for both adult men and women Participation of adult women

with no husband present declines faster with age than participation of

married women.

The labor force response to differences in income is greater for

older than for younger men. Older men reduce their participation as
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income increases to a much greater extent than prime-age men do. Parti-

cipation of older men is also more responsive to di.".erences in employ-

ment conditions. This result is the expected one if, as for other less

desired workers, employment opportunities of older men are more sensitive

to area labor market tightness than are those of prime-age men.

Older, out-of-school youths supplied more hours than younger out-

of-school youth in March 1967. However, this effect does not hold for

in-school youth. Relative to participation of 16-17 year-old students,

there is a slightly larger amount of participation among students age

18-19, but a slightly smaller amount among 20-to-21 year-old students.

This uneven relationship is a result of slightly higher participation

for high school than for college youths.

Race and Poverty Tract Residence

Poor employment opportunities for Negroes and others and poverty

tract residents lower their expected return to participation. As a

result, poverty tract residence appears to discourage participation

for both youth and adult men. 51/ However, the effect of the Negro

variable is mixed. Most of the negative effect on participation of

Negro youth and some of the n sative eifect on hours supplied by adult

men can be attributed to discouragement effects. Relative income

effects also seem to play a role. For March 1967, the Negro variable

has no discernible effect on the participation of adult men and a

positive effect on the participation of adult women. Apparently the

compensating factor to the low expected returns among Negroes and

others is the high level of labor force commitment, especially for

Negro women. Labor force sensitivity to SMSA differences is larger for

Negro th.n for white women but does not vary by race or by residence

in or out of a poverty tract.

Sl / The variable was found to have a very small effect in the regressions for adult women.
In the regressions involving youth, only Negroes and whites were included.
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Educational Attainment

High educational attainment contributes to high expected returns

from participation and to the ability to find enjoyable work. In addi-

tion, the completion of many years of school by some individuals is

an indication of a high degree of motivation on their part. The well

known result of these factors is that participation rates increase

with years of schooling completed. This study provides aided detail

and refinement to this conclusion.

The educational-attainment-participation relationship for adult

women turned out to be approximately linear. Participation in March

1967, of adult women increased by about G.5 percentage points for each

rise in school level. 52/ Although this increase in March 1967 parti-

cipation is much larger than th- comparable result for adult men,

increases in hours supplied attributed to educational attainment were

larger for adult men than adult women.

In the case of adult women, a narrowing of differences in parti-

cipation by educational attainment occurred with age for the March 1967

concept while a widening occurred for the hours supplied concept.

Participation of college educated women decreases substantially more

with the presence of young children than does participation of women

with little education.

The educational attainment variable used for youths was based

simply on high school graduation. As expected, youths who gradaats.d

from high school participated more than nongraduates, even with

controls on -se. One interesting test performed on youths and adult

men, examined the relationship between educational attainment and labor

force sensitivity. In the case of youths and older men, the labor

force sensitivity or discouragement effects were weaker for those with

high than those with low educational attainment. No substantial

difference was found for prime-age men. The general conclusion that

S7/ Thelevelswere0.4, 5-8, 941, 12-1S, and 16 years and over of school completed.
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follows from this and other tests of differential labor force sensitiv-

ity is that employment and, in turn, labor force participation of

highly desired workers, are less sensitive to differences in SMSA employ-

ment conditions than are employment and participation of less desired

workers.

Policy Implications

This study was designed to examine broad issues involving labor

supply. The results are intended to serve as a guide to the effect of

various variables on different measures of labor supply. Thus, if one

could deduce how a change in policy would affect the variables in the

study and if the parameters of the model remained constant, one could

use the model to test the effects of various manpower policies of labor

supply. These are rather big "ifs" given our concern with precise

quantitative oredictions. But if our concern is for qualitative or

approximate measures, they are not big "ifs."

Onc major issue involves the differences in discouragement effects

that are based on the desirability of workers. Our general conclusion

that low quality workers have high labor force sensitivity to SMSA

employment opportunities implies that hidden unemployment increases

as we move from the most to the least desired workers. This con-

clusion strengthens the case for changing the present system of un-

employment insurance. The rationale for unemployment insurance is

to protect workers against the high loss of income occurring as the

result of involuntary unemployment. Yet the lowest quality workers

whose employment is most sensitive to aggregate demand changes are

least able to qualify for aid. Studies on the structure of employ-

ment and unemployment changes are sufficient to make this point.

This study reinforces the argument by showing that the analysis of

unemployment rates underestimates the real unemployment sensitivity

of low quality workers to demand changes.

148



Another implication that results from the greater amount of hidden

unemployment among less desired workers and the higher labor force

sensitivity found in this study than in time series studies involves the

design and evaluation of manpower programs. Programs designed to

decrease the unemployment rates of disadvantaged groups must provide

jobs for those who enter the labor force when employment in their sub-

group increases, as well as for those now recorded as unemployed.

Plans that do not consider the hidden unemployed will underestimate

their task most for the most disadvantaged labor force groups. In

terms of evaluation, programs that do not reduce recorded unemploy-

ment rates may have been highly successrul. The important reduction

is in the amount of recorded unemployment plus hidden unemployment.

Our finding of nonlinear responses to SMSA unemployment conditions

are relevant to policymakers attempting to reduce unemployment rates.

On the basis of this study's results, one expects that improving SMSA

employment conditions elicits a variety of labor force responses by

subgroup. Moving an SMSA with poor employment conditions into the

medium category would raise participation rates of youths and men,

55+, but would leave participation rates of adult women constant.

As unemployment opportunities in an SMSA go from the medium to the

high range, adult women are attracted into the labor force at higher

rates while participation rates of youths and men 55+ are virtually

unaffected. These expectations help the policymaker predict what

kinds of jobs are needed to employ the new labor force entrants

at different levels of the unemployment rate.

For adult men, high wage rates are associated with low hours

supplied. This finding must be interpreted with a great deal of

caution. If relative earnings is the relevant variable for hours

supplied, there may be no decline in the work week as wage rates

increase over time. One conclusion that does follow is that men work-

ing at low wage rates are willing to supply at least as many and
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probably more hours than those working at high wage rates. A thorough

study of the relationship between total earnings, total income, and

hours supplied could dispel the notion that men with low incomes are

at those levels as a result of lack of effort. The widespread

knowledge that an inverse relationship exists between hourly earnings

and hours supplied might provide the political basis for a great many

income redistributive policies. Part of the present lack of support

for these programs results from the belief that hourly earnings and

effort are highly positively correlated.

The Use of the Micro Model for Projections

The Bureau of Labor Statistics projects labor force participation

rates by age, sex and race to 1980 (Cooper and Johnston). The present

study does not make alternative projections. The BLS projections are

judgmental; no explicit model is involved. These projections were

made without the benefit of the micro data developed for this study.

The BLS projections relied on 'ata broken down by race, age, and sex.

The projections also relied on data by sex and education and for women

by race and number of children. However, it was not possible to

standardize for many more variables.

The earlier BLS labor force projections relied on Census Bureau

projections of population, by age, sex and race. Since the projec-

tions were made in 1965 for 1980, all of the persons 16 and over

living in 1980 were already born. The errors in the mortality

assumptions are probably not too great. If the age-sex-race specific

participation rates could be predicted with a fair amount of accuracy,

then the projections of the total labor force would also be accurate.

However, it is the prediction of the age specific rate that is the

most difficult part of the BLS projections. Based on a very careful

study of trends in school enrollment, fertility of women, general

political and social changes, unemployment and many other factors,
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an estimate is made of the trend in the future labor force participa-

tion rates of each age-race-sex specific group.

Our model makes explicit the factors underlying differences in

participation, but does not tell us what values these factors are

going to have in the future. It may be more difficult to predict

the values of the independent variables for 1980 than to predict the

dependent variable. 53/

Our model could be used for several projection purposes. First,

even if the accuracy of future fertility estimates or school enroll-

ment estimates is in doubt, a quantification of the relationship

between fertility and labor force participation can be extremely use-

ful. The importance of a number of factors affecting labor force

participation have been quantified. Understanding the factors

affecting participation can be more useful than an actual number

predicted for participation some time in the future.

Second, the quantification may even be more useful to persons

desiring to make projections in local areas since it provides the

factors affecting local participation rates. A rmber of local

labor market variables are used in the model to facilitate this use.

Third, some of the cross section coefficients may be interpreted

as time series coefficients. Some writers have commented about the

appropriateness of using cross section coefficients as extraneous

information for time series estimation. For example, Tobin, Wold,

and Stone used cross section data for consumer demand time series

studies.

Kuh (1959, 1963), and Kuh and Meyer discussed some differences

between time series and cross section estimates and warned that they

may not both reflect the same phenomena.

53, This statement is confusing since the independent variable can only take the values of
zero or oae. What is meant Is that we should know how many persons will have each possible
set of independent variables.

151

-1.*-,



Jacob Mincer compared cross section labor force participation equa-

tions with time aeries equations. He concluded that the cross section

coefficients represent longrun influences on participation while time

series regressions represented shorter-run influences. He also

pointed out that in a cross section regression, if employment oppor-

tunities worsened, outward mobility to another SMSA was a response.

In a U. S. time series, however, movement out of the country is not

a very common response to changes in employment opportunities.

One of the difficulties of drawing temporal inferences from

cross sections is that what may appear to be the same variable in both

a cross section and a time series may be quite a different variable.

For example, a great deal has been written about the shortrun cyclical

response of the labor force to changes in overall employment oppor-

tunities. 54/ ,n a time series regression, the unemployment rate

or the ratio of employment to population) measures the shortrun

cyclical response of the labor force to changes in employment oppor-

tunities. In a cross ..action regression, the unemployment rate of an

SMSA is also a measure of longer-run structural characteristics of the

SMSA.

Similarly in a cross section, income of a husband, ceteris paribus,

is negatively associated with the wife's labor force participation,

while in a time series, family income increases have been accom-

panied by even more rapid increases in labor force participation. IV

The difficulty with these examples is that the specification of the

time series and cross section equations is not the same. If, in a cross

section regression, unemployment of the family head were included

instead of unemployment of the SMSA, the specifications would be closer

to the time series specification for secondary family members. If

employment change in the SMSA were included in the cross section

54/ See especially Tel la, Mincer, and Dernberg-Strand cited in ch. I.
SS/ See also the discussion in Cain, chs. I and II.
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regressions, the comparison between cross sections and times would also

be closer for family heads.

Also in the case of the income variable, the response of labor

supply to income may not depend on absolute income, but on relative

income. If everyone's income rises, the average amount of labor sup-

plied would not decline. However, when families with different amounts

of income were compared we found a negative income effect. 56/

Because of the difficulties discussed in the previous pages, we

have not attempted to use the BLS model to make projections. The

model is 'viewed as a first step toward improving labor force projec-

tions, but we await further refinements before replacing the present

procedures for projections with micro model projections.

56/ For an alternative reconciliation of the cross section and time series income effects,
see Cain, ch. II.
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Appendix A. Glossary of Variables Constructed for Study

Employment Change. Percent change in SMSA employment is equal to

the difference in SMSA nonagricultural payroll employment between the

annual average employment change for 7.967 and the annual average for

1966 divided by the average SMSA employment during 1966. February to

March 1967 employment is designated separately. The data are payroll

(establishment) figures compiled by the Bureau of Labor Statistics

and published in Employment and Earnings.

FILOW. FILOW is the total family income less an individual's

own wage and salary income in 1966 as reported in the March 1967

Current Population Survey.

High School Graduate. A high school graduate is one whose reported

educational attainment is 12 or mc e years.

Hours Supplied Per Year

The continuous labor supply variable must be constructed rather

crudely. It is based on information available on weeks unemployed,

weeks worked, hours worked per week and reasons for part-time work.

We have only broad intervals for the number of weeks worked and the

number of weeks looking for each individual. The two are combined

to give a weeks supplied index as shown in table A-1.

The average hours of labor supplied each week also had to be con-

structed, but in a less satisfactory fashion than the weeks in the labor

force variable. The only information we have about hours worked during

1966 is whether the individual was primarily part-time or primarily full--

time. Therefore, additional information is used about the individual's

status during the March survey week to infer the average number of hours

that he worked per week the previous year.

In table A-2 there is a summary of the estimates made of average

hours per week for individual tabulated by whether full or part-time in

1966 and labor force status in 1967. The estimates reflect best guesses.
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Occupational Earnings Categories for Women

Women working one or more weeks during 1966 were assigned a code

based on median earnings in 1966 of their occupation of longest attach-

ment. 1/ The coding is given in table A-6.

In or Out of the Labor Force During 1966. A person was classified

as in or out of the labor force during 1966 if he was employed cue

or more weeks during 1966 or his main reason for no work during 1966

was that he was unable to find work.

Relative Opportunities. The relative opportunities of adult women

is the 12 month average (January 1966 through December 1966) of the

employment-population ratio for adult women, age 16+, divided by the

employment-population ratio for both sexes, 16+. The youth relative

opportunities substitutes the employment-population ratio of both

sexes, age 16-21, for the numerator used above. The employment and

populaticn data are taken from the 1966 Current Population Surveys.

Unemployment Rate. The SMSA unemployment rate used in this study

is the 12 month average (January 1966 through December 1966) of unem-

ployment rates calculated from Current Population Survey data.

Wage Rate for Adult Males. The wage index used in the continuous

supply equation for men required that hours worked rather than hours

supplied be divided by earnings. The estimates of weekly hours worked

are given in table A-3 and the weeks estimates are given in table A-4.

For those working one to thirteen weeks the percentage error in the

wage is too great so we used a wage derived from the occupational

median income for full-time workers. (See table A-5.)

Weeks Unemployed of Family Head. The number of weeks the family

head is unemployed at the tine of the March 1967 Current Population

Survey.

Weeks Worked of Family Head. The number of weeks worked by the

family head during 1966.

1 / See Current Population Reports, Consumer Income, P-60, No. 53, p. 45.
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Welfare Recipient Status. A person was classified as having a wel-

fare recipient status during 1966 if some of his unearned income came

from the income category, public assistance and miscellaneous unearned

income. Unfortunately, that category includes private pensions, work-

men's compensation, unemployment compensation, alimony and child support,

contributions from persons not living in the household, annuities,

royalties, etc., in addittoa to public assistance and welfare payments.
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Table A-1. Weeks supplied index

Weeks arked last year Weeks looking or on layoff Index

1 to 7.3 weeks None 7

1-4 10
5-10 14

11-14 20
14 to 26 weeks None 20

1-4 22
1 to 13 weeks 15-26 28
14 to 25 weeks 5-10 28

11-14 32
27 to 39 weeks None 33

1-4 36
5-10 40

14 to 26 weeks 15-26 40
1 to 13 weeks Over 26 43

40 to 47 week3 None 44
27 to 39 weeks 11-14 46
40 to 47 weeks 1-4 46
14 to 26 weeks Over 26 49
48 to 49 weeks None 49
27 to 39 weeks 15-26 50
40 to 47 weeks 5-10 50

11-14 50
48 to 49 weeks 1-4 50
50 to 52 weeks 51
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Table A-2. Estimates of average weekly hours supplied 1/

March
Last y

Usually full time
ear
Usually part time

Full time

Part time economic

Part time other:
Usually part time

Usually full time

Not at work

March hours

40

40

40

40

30

35

March hours

30

20

1/ For those working 1 or more weeks.
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Table A-3. Estimates of average weekly hours worked last year

Last year
March Usually full time Usually part time

Full time

Part time
Usually part time

Usually full time

Not at work

March hours

35

40

40

25

March hours

25

20
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Table A-4. Weeks worked index

Weeks worked last year Weeks worked index

14 to 26 weeks

27 to 39 weeks

40 to 47 weeks

48 to 49 weeks

50 to 52 weeks

20

33

44

48

51
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Table A-5. Wage estimates for men working 1 to 13 weeks

Occupation Median hourly wage lj

Professional, technical and kindred workers:
Self-employed:
Medical and other health workers
Other self-employed

Salaried:
Engineers, technical
Medical and other health workers
Teachers, primary and secondary
Other salaried workers

Farm and farm managers
Managers, officials and proprietors, excluding

farm:

Self-employed:
In retail trade
Other self-emoloyed

Salaried
Clerical and kindred workers:
Secretaries, stenographers and typists
Other clerical and kindred workers

Sales workers:
In retail trade.
Other sales workers

Craftsmen, foremen and kindred workers
Foremen
Craftsmen:

In construction
Other craftsmen

Operatives and kindred workers:
In durable goods manufacturing
In nondurable goods manufacturing
Other operatives and kindred workers

Private household workers
Service workers, excluding private household:
Waiters, cooks and bartenders
Other service workers

Farm laborers and foremen
Laborers, excluding farm and mine

7.28
6.15

4.99
3.52
3.39
3.79
1.42

2.45
2.88
3.79

2.21
3.27

3.08
4.15

4.05

3.60
3.47

3.22
2.86
3.00
1.00

2.25
2.61
1.29
2.57

1/ Median earnings for year-around full-time males in 1966 divided
by 1,000 hours, except where average hours data indicates that longer
hOurs were worked. From these averages, we estimated 2,250 hours per
year for professional, technical and kindred workers and 2,500 for
farmers and farm managers and managers, officials and proprietors.
There were no data for male private household workers so we assume a
wage of $1.00 per hour.

Source: U.S. Bureau of the Census, "Income of Families and Per-
sons in the United States," Curren, Population Reports, Series P-60,
No. 53, Washington, D.C., U.S. Government Printing Office, 1967, p. 45.
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Table A-6. Occupational earnings codes for women

Professional, technical and kindred workers 5

Farmers and farm managers 2

Managers, officials and proprietors, except farm:
Self-employed 2

Salaried 4

Clerical and kindred workers 4

Sales workers 3

Craftsmen, foremen and kindred workers 4

Operatives and kindred workers 3

Service workers, except private household:
Waiters, cooks and bartenders 2

Other service workers 3

Farm laborers and foremen 2

Private household workers 1

Laborers, except farm and mine 2
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Appendix B. Glossary of Labor Force Terms

The purpose of this glossary is to define terms related to the Cur-

rent Population Survey used in the micro model of the labor supply. Also

included in the glossary are terms relating to variables in the model

constructed from other Bureau of Labor Statistics or Bureau of the Census

Surveys.

Excluded from the glossary are descriptions of data described only

in appendix E, but not used in the model. Also excluded are economics,

sociological, labor economics or econometrics terminology in common use

in any of those fields. Finally, variables constructed for the model

defined adequately in appendix A (Glossary of Variables) are not

repeated in the glossary. For example, the employment change variable

is described in appendix A, but the meaning of payroll employment is

given in appendix B.

Ale_. The age classification is based on the age of the person at

his last birthday as of March 1957.

Children. Data on children refer to "own" children and include sons

and daughters, stepchildren, and adopted children.

Civilian Labor Force ia March 1967. The civilfan labor force con-

sists of the total of all civilian persons classified as employed or

unemployed according to the definitions of each (q.v.I.

Civilian Noninstitutional Population. The population of individuals

neither in the Armed Forces nor institutions (such as penal, homes for

the aged, tuberctlosis sanitariums, and so forth).

Cluster. A systematic sample of 18 contiguous households selected

for possible enumeration in the Current Population Survey.

Color. The term "color" refers to the division of the population

into two groups--white and Negro and others. This group includes

Negroes, Indians, Japanese, and Chinese.
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Composite Estimate. The last stage in the preparation of CPS esti-

mates makes use of a composite estimate. In this procedure, a weighted

average is obtained of two estimates for the current month for any

particular item. The first estimate is the result of the two stages of

ratio estimates (q.v.). The second estimate consists of the composite

estimate for the preceding month to which has been added an estimate of

the change in each item from the preceding month to the present month

based upon that part of the sample which is common to the 2 months (75

percent). While the weights for the two components of such a composite

estimate do not necessarily have to be equal, in this instance the

weights used for combining these two estimates are each one-half. Equal

weights in this case satisfy the condition that for virtually all items

there will be some gain in reliability over the estimation procedure

after the first cwo stages of ratio estimates.

This composite estimate results in a reduction in the sampling error

for most important statistics from the survey beyond that achieved after

the two stages of ratio estimates described above; for scme items the

reduction is substantial. The resultant gains in reliability are

greatest in estimates of month-to-month change, although gains are also

obtained for estimates of level in a given month, change from year-to-

year, or change over other intervals of time.

Continuous Labor Supply Variables. See appendix A.

CPS. See Current Population Survey.

Current Population Survey. The CPS is a monthly survey conducted by

the Census Bureau with a scientifically selected sample representing

the non-institutional civilian population of the United States. This

survey provides monthly statistics on employment, unemployment, and

related subjects which are analyzed and published by the Bureau of

Labor Statistics of the U.S. Department of Labor. Data from this survey

are used in this study.
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Ear'ings. These are defined as the algebraic sum of money wages or

salary and 'let income from farm and nonfarm self-employment.

ED's. See Enumeration Districts.

Educational Attainment. Educational attainment applies only to years

of school completed in "regular" schools, which include graded public,

private, and parochial elementary and high schools, colleges, universi-

ties, and professional schools, whether day school, or night schools.

Thus, "regular" schooling is that which could be expected to advance a

person to an elementary certificate, a high school diploma, or a college,

university, or professional school degree. Schooling in other than

regular schools was counted only if the credits obtained were regarded

as transferable to a school in the regular school system.

Employed in March 1967. Employed persons are (a) all those who,

during the survey week, did any work at all as paid employees or in

their own business or profession, or on their own farm, or who worked 15

hours or more as unpaid workers in an enterprise operated by a member

of the family, and (' -) all those who were not working but who had jobs

or businesses from which they were temporarily abseht because of ill-

ness, bad weather, vacation, labor-management dispute, or personal

reasons, whether or not they were paid by their employers for the time

off, and whether.or not they were seeking other jobs.

Enumeration Districts. An administrative unit used iv: both the 1960

Census of Population and the Current Population Survey. The Ev contains

about 250 households and is selected systematically from a regionally

arranged listing.

Family. The term "family" as used here refers to a group of two or

more persons related by blood, marriage, or adoption, and residing

together; such persons are counted as members of one family. One person

in each family is designated as the 'head." This person is usually

regarded as the head by members of the family. Married women are not

classified as heads if their husbands are living with them at the time
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of the survey. A lodger and his wife who are not related to the head of

the family, or a resident employee whose wife lives with him are con-

sidered a separate family. However, a married couple or parent-child

group related to the head of the family and sharing his living quarters

is treated not as a separate family, but as part of the head's family.

Farm and Nonfarm Residence. The farm population refers to rural

residents living on farms. The nonfarm population consists of persons

living in urban areas and rural persons not living on farms. The

definition of farm residence used in this study is the same as that used

in the 1960 census.

FILOW. Total family income less an individual's own wage and salary

income. (See appendix A.)

Fulltime and iarttime Workers. In this bulletin, unless otherwise

stated, fulltime workers include persons who worked 35 hours or more

during the survey week, and those who worked 1 to 34 hours but usually

worked fulltime. Parttime workers include persons who worked 1 to 34

hours during the survey week and usually worked only 1 to 34 hours.

Persons with a job but not at work during the survey week are classi-

fied according to whether they usually worked full or parttime.

However, in a discussion of work experience during a previous year,

parttime workers are those who worked less than 35 hours per week in

a majority of the weeks worked or an erage of under 35 hours if they

worked irregular hours.

Regions. The South includes Alabama, Arkansas, Delaware, District

of Columbia, Florida, Georgia, Kentucky, Louisiana, Maryland, Mississippi,

North Carolina, Oklahoma, South Carolina, Tennessee, Texas, Virginia,

and West Virginia. The other States are nonSouth.

Gross Flow. These are a by- product of the Current Population Survey

which shows the labor force status of persons not only in the current

month, but also for the previous month. This permits the measurement of
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shifts from month to month among labor force categories, industries and

occupations.

Head of Family. One person in each family was designated as the head.

The head of a family is usually the person regarded as the head by

members of the family. Women are not classified as heads if their hus-

bands are resident members of the family at the time of the survey.

Married couples related to the head of a family are included in the

head's family and are not classified as separate families.

Income. Income relates to total money income during the calendar

year 1966 from the following sources: (1) wages or salaries, (2) net

income from Pelf-employment, (3) social security, or other government

or private pensions, and (4) other sources, such as interest, dividends,

unemployment benefits, and public assistance.. The amounts represent

income before deductions for personal taxes, social security, bonds,

and s^ forth. Although income refers to receipts during the calendar

year preceding the data of the survey, the characteristics of persons,

such as age and marital status, relate to the date when the survey was

taken.

Job Vacancies. Job vacancies are existing employment opportunities

for workers outside the firm for Jobs that are unoccupied and immediately

available for occupancy by a new worker.

Labor Force Participation Rate. This rate is computed by dividing

the civilian labor force by the civilian noninstitutional population.

The rate is expressed in percent.

Longest Job. A person's longest job during the year is the one at

which a person worked the greatest number of weeks. For most wage and

salary workers, a job was defined as all the time worked for the same

employer. The only exception was work for private families (domestic

servIcc, babysitting, odd jobs and the like) which was counted as a

single job regardless of number of employers. Self-employment and
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unpaid work in family-operated enterprises were also designated as jobs

for purposes of this tabulation.

Major Activity Status in March-School. See school-major activity.

Major Reasons for Part-Year Work. Each part-year worker is classi-

fied by main reasons for part-year work on the basis of what he was

doing most of the weeks in which he did not work. His activities are

reported as unemployment, or layoff from a job, illness or disability

(not including paid sick 'leave), taking care of home, going to school,

and °Lira,. The "going to school" category was restricted to persons

under 30 years of age, and "taking care of home" was restrict:" to women.

Man-hours Supplied. See appendix A.

Marital Status. Persons were classified into the following cate-

gories according to their marital status during March 1967: Single;

married, spouse present; and other marital status. The classification

"married, spouse present" is applied to husband and wife if both were

reported as members of the same household even though one may have been

temporarily absent on business, vacation, on a visit, in a hospital,

and the like during March 1967. The term "other marital status" applies

to persons who are married, spouse absent; widowed; divorced; or

separated.

Nonagricultural Payroll Employment. See Payroll Employment.

Nonworker. A nonworker is a person who did no work during 1966.

Each nonworker was asked whether he looked for work during 1966 and,

if he looked, for how many weeks. Each nonworker is classified

according to the main reason for not working. His activities are

reported as illness or disability, taking care of home, going to school,

inability to find work, and other.

Not in Civilian Labor Force in March 1967. All persons 16 years of

age and over in the civilian noninstitutional population who are not

classified as employed or unemployed are defined as nit in the labor

force. These persons are further classified as taking care of home or
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family, in school, unable to work because of long-term physical or mental

illness, and other. The "other" group includes for the most part retired

parsons, those reported as too old to work, the voluntarily idle, and

seasonal workers for whom the survey week fell in an "off" season and who

were not reported as unemployed. Persons doing only incidental unpaid

family work (less than 15 hours) are also classified as not in the labor

force.

Occupation, Industry, and Class of Worker. The data on occupation,

industry, and class of worker refer to the job held longest during the

year. Persons who held two jobs or more were reported in the job at

which they worked the greatest number of weeks.

The occupation and industry categories used here are those used in

the 1960 Census of Population. The composition of the major groups in

terms of detailed occupations and industries is available upon request.

The class-or-worker breakdown specified "wage and salary workers,"

"self-employed workers," and "unpaid family workers." Wage and salary

workers are persons working for a wage, salary, commission, tips, pay-

ment in kind, or at piece rates for a private employer or any govern-

ment unit. Self-employed workers are persons working in their own

unincorporated business, profession, or trade, Or operating a farm for

profit or fees. Unpaid family workers are persons working without pay

on a farm 02 in a business operated by a member of the household to whom

they are related by blood or marriage.

One-in-one Thousand Sample. A .1 percent random sample from th! 1960

Census of Population available to researchers.

Part-time or Full-time Jobs. See Full-time Workers.

Payroll Employment. Employment data, except those for the Federal

Government, refer to persons on establishment payrolls who received pay

for any part of the pay period which includes the 12th of the month.

For Federal Government establishments, employment figures represent the

number of persons who occupied positions on the last day of the calendar
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month. Intermittent workers are counted if they performed any service

during the month.

The data exclude proprietors, the self-employed, unpaid volunteer,

or family workers, farm workers, and domestic workers in households.

Salaried officers of corporations are included. Government employment

covers only civilian employees; military personnel are excluded.

Persons on establishment payrolls who are on paid sick leave (when

pay is received directly from the firm), on paid holiday or paid

vacation, or who work during a part of the pay period and are =employed

or on strike during the rest of the period, are counted as employed.

Not counted as employed are persons who are laid off, on leave without

pay, or on strike for the entire period, or who are hired but have not

reported to work during the period.

Person :sadly File. A computer file maintained by the Bureau of the

Census which contains data from the Current Population rurvey on indivi-

dual and family characteristics.

Poverty Tract. Poverty areas were determined by first ranking census

tracts 1/ in SMSA's of 250,000 inhabitants or more according to the

relative presence (as reported in the 1960 Census) of each of five equally

weighted poverty-linked characteristics, and then combining these rankings

into an overall measure termed a "poverty index." The five socioeconomic

characteristics used to construct this poverty index were:

1. Percent of families with money incomes under $3,000 in 1959.

2. Percent of children under 18 years old not living with both

parents.

3. Percent of males 25 years old and over with less than 8 years

of school completed.

4. Percent of unskilled males (laborers and service workers) in

the employed civilian labor force.

I / Census tracts are small areas into which large cities and adjacent areas have been
divided for statistical purposes. The average tract has about 4,000 residents and was
originally laid out with attention to achieving some uniformity of population character-
istics, economic status, and living conditions.
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5. Percent of housing units dilapidated or lacking some or all

plumbing facilities.

Preliminary Definition of Poverty Area. After each tract had been

ranked by the poverty index, those falling in the "lowest" 2/ quartile

were designated as "poor" tracts.

In an attempt to approximate neighborhood concentrations of poverty,

the following Poverty Area definition was developed:

1. Any area having five or more contiguous poor tracts regardless

of the number of families contained within.

2. Any area of one to four contiguous poor tracts, containing an

aggregate of 4,000 or more families.

3. Any area of one or two contiguous tracts no, ranked in the low-

est quartile that was completely surrounded ay poor tracts. In

some cases, areas of three or four contiguous tracts, not them-

selves poor but surrounded by poor tracts, were included in the

neighborhood after analysis of their characteristics. Areas of

five or more contiguous tracts not ranked in the lowest quartile

but surrounded by poor tracts were not designated as poor tracts.

Updating for Urban Renewal. Because poverty designations were based

on 1960 Census data, it was considered desirable to update these designa-

tions on the basis of information on subsequent urban renewal activities

received from local renewal agencies. Any tract where 50 percent or

more of the 1960 population was displaced as a result of clearance,

rehabilitation, or code enforcement was then further examined on the

basis of location as follows:

1. Any previously poor tract completely surrounded by poor tracts

was retained as part of the Poverty Area.

2. Any previously poor tract not completely surrounded by poor

tracts was excluded from the final Poverty Area designation.

2/ For the purpose of this report, tracts in the "lowest" quartile are those with the
highest percentages of each characteristic and thus with the highest incidence of "poverty..
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3. A "non-poor" tract originally surrounded by poor tracts which

no longer remained surrounded was also deleted from the final

Poverty Area designation.

See: U.S. Bureau of the Census, Technical Studies Series P-23,

No. 19, August 24, 1966 for a further discussion.

Primary Families and Individuals. The term "primary family" refers

to the head of a household and all other persons in the household rela-

ted to the head by blood, marriage, or adoption. If nobody in the hcuse-

hold is related to the head, then the head himself constitutes a

"primary individual." A household can contain one and only one primary

family or primary individual. The number of "primary" families and indi-

viduals is identical with the number of households.

Prime Age. As used in this study, ages 22 to 54.

Primary Sampling Unit. A concept used in the Current Population

Survey. The entire area of the Limited States consisting of 3,128

counties and independent cities was divided into 1,913 primary sampling

units. With some minor exceptions, a primary sampling unit (PSU)

consists of a county or a number of contiguous counties. Each of the

212 standard metropolitan statistical areas (SMSA's) constituted a

separate PSU. Outside SMSA's, counties normally were combined, except

where the geographic area of the single county was excessive. In com-

bining counties to form PSU's each PSU was defined so as to be a

heterogeneous as possible. Greater heterogeneity could be accomplished

by including more counties. However, another important consideration

wrs to have the PSU sufficient.y compact in area so that a small sample

spread throughout it could be e$fi-iently canvassed without undue travel

cost. A typical primary sampling unit, for example, included both

urban and rural residents of both high and low economic levels and

provided, to the extent feasible, diverse occupations and industries.

PSU. See Primary Sampling Unit.
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Ratio Estimates. A -echnlque used in the CPS. The distribution of

the population selected for the sample may differ somewhat, by chance,

from that of the nation as a whole in such basic characteristics as age,

color, sex, and farm, nonfarm residence, among other things. These

particular population characteristics are closely correlated with labor

force participation and other principal measurements made from the

sample. Therefore, some of the sample estimates can be improved sub

stantially when, by appropriate weighting of the original returns, the

sample population is brought as closely into agreement as possible with

the known distribution of the entire population with respect to these

characteristics. Such weighting is accomplished through two stages

of ratio estimates.

Relative Employment Opportunities. See appendix A.

School Enrollment. The school enrollment statistics are based on

replies to the enumerator's inquiry as to whether the person had been

enrolled at any time during the current term or schc.ol year in day or

night school in any type of public, parochial, or other private school

in the regular school system. Such schools include elementary schools,

junior or senior high schools, and colleges or universities. Persons

enrolled in special schools not in the regular school, system, such as

trade schools or business colleges, are not included in the enrollment

figures. Persons enrolled in classes which do not require physical

presence in school, such as correspondence courses or other courses of

independent study and training courses given directly on the job, are

not reported as enrolled in school. The data shown for all dates are

comparable in the coverage of schools and colleges. This concept was

not used in our study. See instead, School--Major Activity.

School- -Major Activity. A person who spent most of his time during

the survey week in March 1967 attending any kind of public or private

school, including trade or vocational schools in which students receive

no compensation in money or kind.
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Secondary Individual. A secondary individual is a person, such as a

lodger, guest, or resident employee, who is not related to any other

person in the household or group quarters.

Size of Family. The term "size of family" refers to the number of

persons who are living together and who are related to each other by

blood, marriage, or adoption.

SMSA. See Standard Metropolitan Statistical Area.

Special Labor Force Report. Reports from the Monthly Labor Review

containing results from supplementary surveys from the Current Population

Survey.

Standard Metropolitan Statistical Area. Each Standard Metropolitan

Statistical Area is an area containing:

A. One city with 50,00C inhabitants or more, or

B. Two cities having contiguous boundaries,

constituting, for general and economic purposes, a single community with

a combined population of at least 50,000, the smaller of which must have

a population of at least 15,000.

Stratum. A set of primary sampling units with similar characteris

tics. (See Current Population Survey.)

Unearned Income. The sum of all sources of money income except wages

and salaries and income from selfemployment.

Unemployed in March 1967. Unemployed persons comprise all persons

who did not work during the survey week, made specific efforts to find

a job within the past 4 weeks, and were available for work during the

survey week (except for temporary illness). Also included as unemployed

are those who did not work at all, were available for work, and (a) were

waiting to be called back to a job from which they had been laid off, or

(b) were waiting to report to a new wage or salary job within 30 days.

Unemployment Rate. The rate is computed by dividing the unemployed

by the civilian labor force. The rate is expressed in percent.
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Unrelated Individual. The term "unrelated individuals," as used in

this report, refers to persons 14 years old and over (other than inmates

of institutions) who are not living with any relatives. An unrelated

individual may constitute a one-person household by himself, or he may

be part of a household including one family or more or unrelated indi-

viduals, or he may reside in group quarters such as a rooming house.

Thus, a widow living by herself or with one person or more not related

to her, a lodger not related to the head of the household or to anyone

else in the household and a servant living in an employer's household

with no relatives are examples of unrelated individuals.

Wages and Salary. This is defined as the total money earnings

received for work performed as an employee during the calendar year 1966.

It includes wages, salary, Armed Forces pay, commissions, tips, piece-

rate payments, and cash bonuses earned before deauctions were made for

taxes, bonds, pensions, union dues, and so on.

Weeks Worked in 1966. Persons are classified according to the number

of different weeks during 1966 in which they did any civilian work for

pay or profit (including paid vacations and sick leave) or worked without

pay on a family-operated farm or business.

Work Experience in 1966. A person with work experience in 1966 is

one who did any civilian work for pay or profit or worked without pay

on a familyoperated farm or business at any time during the year, on a

parttime or fulltime basis.
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Differences between SMSA'e as defined in the sttdy and 1967 Budget
Bureau SMSA definitions. (Omitted from 1;:67 definition

unless indicated.) 1967 definitions are liven in
Stanc.ard Metropolitan Statistical Areas (1967) 1/

Akron, Ohio
Portage County

Baltit..7,re, Maryland

Hartford County

Birmingham, Alabama
Shelby County
Walker County

Boston, Massachusetts
Sherborn Town
Millis Town

Bridgeport, Connecticut
Easton Town

Charlotte, North Carolina
Union County

Cincinnati, Ohio-Ky.-Ind.
Clermont County
Warren County
Boone County

Cleveland, Ohio
Geauga County
Medina County

Columbus, Ohio
Delaware County
Pickaway County

Dallas, Texas
Kaufman County
Rockwall County

Davenport-Rock Island-Moline,
Iowa-Illinois
Henry County

Dayton, Ohio
Preble County

Flint, Michigan
Lapeer County

Grand Rapids, Michigan
Ottawa County

Greensboro-Winston-Salem-High Point,
North Carolina
Forsyth County
Randolph County
Yadkin County

Harrisburg, Pennsylvania
Perry County

Hartford, Connecticut
East Granby Town
Granby Town
Andover Town
Bolton Town
Coventry Town
Ellington Town

Houston, Texas
Brazoria County
Fort Bend County
Liberty County
Montgomery County

Indianapolis, Indiana
Boone County
Hamilton County
Hendricks County
Johnson County
Morgan County
Shelby County

Kansas CiLy, Mo.-Kansas
Cass County
Platte County

Memphis, Tenn.-Ark.
Arkansas portion
Crittenden County

Milwaukee, Wisconsin
Ozaukee County
Washington County

Mobile, Alabama
Baldwin County

Nashville, Tennessee
Sumner County
Wilson County

New Haven, Connecticut
Bethany Town
North Branford Town

1 / Published by the U. S. Bureau of the Budget.
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New Orleans, La.
St. Tammany Parish

Norfolk-Portsmouth, Virginia
Chesapeake City

Norfolk-Portsmouth, Virginia
..au: Princes: Ann

South Norfolk City
Norfolk

Peoria, Illinois
Woodford County

Providence-Pawtucket-Warwick,
R.I.-Massachusetts
Rehoboth Town

Richmond, Virginia
Hanover County

Rochester, New York
Livingston County
Orleans County
Wayne County

Sacramento, California
Placer CLunty
Yolo County

St. Louis, Mo.-Illinois
Franklin County

Salt Lake City, Utah
Davin County

San Antonio, Texu
Guadalupe County

San Francisco-Oakland, California
Add: Solano

Springfield-Chicopee-Holyoke,
Mass.-Conn.
Hampden Town
Southwick Town
Granby Town
Connecticut portion

Somers Town

T)ledo, Ohio-Michigan
Wood County
Monroe County

Washington, D.C., Md.-Va.
Fairfax City
Loudon County
Prince William County

Wichita, Kansas
Butler County

Wilmington, Delaware-N.J.-Md.
Maryland portion

Cecil County

Worcester, Massachusetts
Paxton Town
Sterling Town

The SMSA classification used to designate the residence of persons in

the Current Population Survey differs from that officially adopted by the

Bureau of the Budget in 1967. This difference arises primarily because

the sample design for the CPS was based on 1960 census SMSA definitions.

If the counties or areas shown above are deleted from the official Bureau

of the Budget 1967 definition, the SMSA's will be as they are defined

by the Census Bureau.
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Data from employment and earnings on employment change are based on

employment in establishments in the SMSA, not on the SMSA of residence

of persons as in the Current Population Survey. The definitions 3f

SMSA's for establishment employmmt are more closely in conformity with

the 1967 Bureau of the Budget de:initions.
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Appendix D. Derivation of Labor Supply Functions

As discussed in chapter IV, the labor supply functions are derived

under the hypothesis that the family maximizes its utility which is a

function of family income and the leisure of each member of the family.

The supply functions will first be derived for a family whose only

potential income earners are the husband and the wife. 1/

U(I,H,S) = Utility as a function of family income (I), hours of

husband's leisure (H), and hours of wife's leisure (S).

WH = husband's wage rate

Ws = wife's wage rate

T = total hours in supply period

Y = family unearned income

The family maximizes U(I,H,S) subject to the time and income

constraint:

(T-H)WH + (T-S)Ws + Y = I

Maximizing with the Lagrange Multiplier A, the first order conditions

are:

(1) UH - XWH = 0

Us - = 0

U1 - X = 0

(T-A)WH + (T-S)Ws + Y = I

We assume that the second-order conditions hold. Total dif-

ferentiation of (1) gives:

(2) UHHdH + UHsdS + UHIdI WHdA = AdWH

U
SH
dH + UssdS + UsidI - W

s
dX = Ad

s

UIHdH + U
IS

dS + U
II
dI - dX = n

-WHdH - Wsds - dI = -(T-H)dWH - (T-S)dWs - dY

1/ Essentially the same basic derivation served a.. the basis for Marvin Kosters' study, "Income
and Substitution Parameters in a Family Labor Supply M.-Mel," Unpublished Ph. D. dissertation,
University of Chicago, May 1966.
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Let Dij equal the cofactor of the element (i,j) in the coeffiz.ient

matrix for the set of equation's (2), and let D equal the determinant of

the matrix. The solution for dN is:

(3) AD AD D41
dH = dWH + ( 21) dws - [(T-g) dWH (T_s)dws dY)]

Equation (3) can be interpreted in terms of income and substitution

effects. If dWH = dW = 0 we can calculate the income effect for the

change in the husband's demand for leisure.

311 . -D41
3Y

The pure substitution effect, (211)D utility held constant, can be

derived as follows:

U = U(I,N,S)

Total differentiation of U gives:

dU = U dI + UNdN + U5dS

U, = A

U N = AW N

= AUs Ws

dU = Ad/ + AWN dN + AW dS

dU = for the pure substitution effect

X 0 0

Therefore 0 = dI + WHdN + WsdS and the right hand side of the last

equation cf. (2) must equal zero if utility is held constant by making

a compensating variation in income. Therefore

3N AD11
(---3WH U

and similarly

3N
AD

21
(---)
3Ws

Substituting into (3):

3N 3N DN
dN = + (T-S) (--)] dWH + [( ---) - + (T-S) (71.)1 dWs + [(TO] dY

aWg U 3Y N aWS U
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Assuming that the terms in brackets are constant, integration of (4) giv,.:

311 , 311
(5) H = a + [(211-)- + (T-H)441)1 WH [(it )0 + (T-S) (7,1): Ws + [(-57)] Y

aWH U

Similarly for the wife's leisure:

(6) s a, [(2§_)_ (T-H) W [01-)- + (T-S) 17)1 Ws + [1)1 Y
aYawH u aws u

The supplies of labor for both husband and wife are determined simul-

taneously according to (5) and (6). If we assume that the cross substi-

aH AD,
tution tern: (---)- equals zero then as -)- equals zero since

' u' aw H U

AD

D
12 and equations (5) and (6) reduce to:

(7) H = a + [(ku + (T-H) (g))14H + (N) [(T-S)Ws + Y]

(8) S = a' + [(21-.)- + (T-S) (29)][4
S

+ (2-§L) [(T-H)WH + Y]
aWS U

The supply of labor is T minus the demand for leisure.

The supply equations are actually estimated as step functions with

interactions between the wage and income variables. Therefore, we only

need to assume that the substitution effects are constant between steps.

The derivation can easily be generalized to a family of more than two

members. If the cross substitution terms are all zero, then the demand

for leisure of the ith family member is

(9)
Li = a" + [(71:7-)u + (T-Li) (-57-)] Wi + [I - (T-Li)Wi]

i

DI i

aw u = 0 for i # j
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Appendix E. The Data and Some Estimation Problems

This appendix provides a description of the Current Population Survey

(CPS) and the special uses of this survey made in this study. A general

discussion of dummy independent and dependent variables and interaction

variables is provided for readers not too familiar with these techniques.

Finally, some special estimation problems arisinb from the complex

statistical design of the current Population Survey are discussed.

The Current. Population Survey (CPS)

The Current Population Survey is a monthly survey, conducted by the

Census Bureau, of approximately 50,000 occupied households. The sample

includes 449 sample areas, covering every State and the District of

Columbia. Information for more than 100,000 persons 14 years of age and

over is collected every month in the survey. The survey is designed to

provide information on the labor force status of the population, that

is, the number of employed and unemployed as well as those outside the

labor force. Detail is included on characteristics such as hours

worked, occupation and industry of the employed and experienced un-

employed and he duration of unemployment. Selected demographic data,

such as educational attainment, age, sex and marital status also are

obtained for each person.

In addition to the monthly survey, the Census Bureau carries out

supplementary surveys to the CPS on related subjects, such as annual

work experience and income, multiple job holders and school enrollment.

The survey may also contain supplements sponsored by other agencies,

such as television ownership, smoking habits, and incidence of and

expenditures for hunting or fishing.

The Bureau of Labor Statistics carries out the analysis and

publishes tabulations on the basic employment and unemployment data

every month and analyzes and publishes the data from supplementary
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questions relating to manpower and employment for persons 16 and over. 1/

The Bureau of the Census publishes data on the income of families

and in .iduals as well ns a number of other demographic subjects. 2/

Since 1959, the Bureau of the Census has preserved micro data from

the Current Population Survey on magnetic tape.

The Bureau of Labor Statistics and the Bureau of the Census under-

took a joint effort to edit, systematize aHl document the Person-Family

File of 1959-67 in a standard format. Cumulatively, these Mrs contain

data on an aggregate sample of approximately 500,000 persons and 300,000

families. Because of the sample rotation plan followed by the Census,

as many as 40 percent of these persons or families may have been inter-

viewed in any 2 consecutive year periods. A brief description of these

files is provided here. A fuller description of the Current Population

Survey can be found elsewhere. 3/

The data available in the Person-Family File include questions asked

in the February work experience supplement, in the March income sup-

plment and the March basic questionnaire.

The Person-Family File consists of summary data for each interviewed

family plus detailed data for each family member 14 and over. However,

only persons 16 and over were Included in the study.

All data which could ioentify a specific individual or family were

removed from the records to insure the confidentiality of the data,

consistent with the requirements of the Bureau of the Census. The

following characteristics remained:

I The current reports arc published in Employment and Earnings. The special reports arc
published in the Monthly Labor Review as Special Labor Force Reports.

2! The Income of Families and Persons is published by the Census in the Current Population
Reports Series P-60 Consumer Income. The Special Demographic Studies arc published in the
P-20 Series Population Characteristics. Some recent studies in this series include: Negro
population, school enrollment, educational attainment, household and family characteristics,
and marital and family status.

3/ See for example, Concepts and Methods Used in Manpower Statistics From the Current
Population StuiLtLy, June 1967, issued jointly by the Bureau of Labor Statistics as Report No. 313
and by the Bureau of the Census as CPS Reports, Series P-23, No. 22.

For a more detailed description of the technical and statistical methodology used in the
Current Population Survey see Bureau of the Census, The Current Population Survey: A Report
on Methodology, Technical Paper No. 7. For general description ol the Current Population
Survey from the point of view of the researcher SUL, J. E. Morton, Analytical Potential of the
Current Population Survey for Manpower and Employment Ilesearch, (Kalamazoo,
IV. E. Upjohn Institute, 1965).
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1. Summary family detail

a. Type of family: primary, sub-family or secondary family

b. Residence

(i) Region

(ii) Central city or uit central city of SMSA

(iii) In or out of poverty area as defined by the Bureau

of the Census

(iv) Name of SMSA if one of 96 of 104 largest SMSA's

c. Family composition or household composition

(i) Number of persons

(ii) Age of children

d. Total family income

(i) Amount

(ii) Sources

(iii) Sources by amount

e. Social Security Administration poverty code

2. Basic CPS questions relating to March of current year

a. Age ay single years

b. Race

c. Sex

d. Veteran status

e. Employment and labor force status last week

f. Hou worked last week

g. Reason for parttime work or no work

h. Duration of unemployment

i. Industry, occupation and class of worker

j. Educational attainment

k. Marital status

1. RelaL.,onship to family head

3. Supplementary questions relating to previous year

a. Regional mobility from previous year
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b. Weeks worked

c. Main reason not working full year

d. Primarily full or parttime

e. Weeks unemployed

f. Occupation, industry or class of worker of longest job

g. Income by type and amount

All of this information can also be cross classified by combining

characteristics of the head, wife, or all other family members. For

example, income of the family head can be cross classified by educa

tional attainment of the wife. Income of nonwife or head family

members can be cross classified by the age of the wife of the family.

The data were edited to provide consistency within the labor force

categories. The data were not edited for apparent inconsistencies

between income, age, and labor force questions, such as 16 year old

doctors with incomes over $25,000.

Sample Design of the CPS

The Current Population Survey is a sample survey based on a com

plex survey design. The country is divideo into 1,913 primary sampling

units (PSU's) which are grouped into 357 strata. One hundred seven

of the largest SMS'.'s and five other areas were strata by themselves.

The other strata consisted of a set of homogeneous PSU's. Within each

of the remaining 245 strata, one or two PSU's were randomly selected

for inclusion within the sample. Enumeration districts (ED's) were

designated within each PSU. Some ED's were then selected randomly for

inclusion within the sample. Within the selected ED, a cluster of 18

households was selected for inclusion in the sample. Each household

consists of one or more families q- unrelat individuals. Each family

consists of two or more individuals. 4/

See the sources cited in footnote 3 for a further description of the CPS.
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Because of the complex sample design, an ordinary regression model

would not provide best linear unbiased estimates of the regression coef-

ficients for the population. By using a Census- Bureau - weighted regres-

sion, we might be able to provide unbiased estimates of the population

"B" coefficients but could not assure that they are minimum variance.

A Zurther discussion of the appropriate estimation technique is taken

up in a later section.

Dummy Variables and Interactions

This study uses dummy independent variables in a multiple regression

framework. Dummy variables may be used: (1) For categorical variables

sec:, as race, sex, and place of residence; (2) where errors in variables

exist; and (3) to take account of nonlinear effects of continucus

variables. Dummy variables can also take account of the additional

effects of interactions between variables.

Cross tabulations could also be used lad, provided all interactions

are properly specified, the estimates of the cell means from the

regression will be identical to the cell means in the cross tabular' ".

The advantages of using the regression approach are:

1. The regression approach provides a convenient scheme specify-

ing only certain interactions. In a single cross tabulation, all

interactions must be specified. A regression may omit nonsignificant

inter , [ions. For example, if we are interested in labor force parti-

cipation by sex and race, a hypothetical array of the proportion of

persons in the labor force might be produ:ed as follows:

Male Female

White .90 .60

Negro .70 .50

Other .60 .40

Six cells are required in order to produce the array. The same

result could be achieved with equatie 0) only, which has five terms.

L = .40 + .20 S + .10 RI + .20 R2 + .10 SR2 (1)
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S, R1, R2 and SR2 are dummy variables. If the individual is a male,

S = 1; if the individual is a female, S = 0. If the individual is

white, R1 = 0 and R2 = 1. If the individual is Negro, R1 = 1 and R2 = 0.

If the individual is neither white nor Negro, R1 and R2 are both zero.

The interaction variable is one if both S and R2 are one and zero other-

wise. If a regression were run with individuals as observations, L

would be assigned the value of one for all individuals in the labor

force and a value of zero for all individuals not in the labor force.

As the number of factors to be analyzed, such as race, sex, marital

status and educational attainment increases and the number of levels

of each factor, such as the levels of education attained, the case for

the ic.gression approach over the cross tabulation approach becomes

stronger.

The ability to omit nonsignificant interactions from the specifi-

cation of the model increases the number of variables that the analyst

can consider in a single regression.

2. The regression approach provide a convenient setting for

testing the hypothesis that differences between levels of a factor are

significant. Returning to our example i4 equation (1), the coefficient

of sex represents the difference in labor force participation between

men and women. However, oecause the interaction term is non-zero,

this difference is not the same for whites and Negroes and others.

Standard errors may be computes for the regression coefficients and

tests of significance can also be applied.

3. The regression approach provides a set of summary measures of

the significance of certain effects which may be much easier to eval-

uate than many thousand cells of a table.

Selection of Tnteractions

The interaction variables in this study were selected by a priori

specifications. However, because our theoretical knowledge of inter-

action effects is weaker than our theoretical knowledge of the variables
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to be included in the mode..., we made a further test of interaction vari-

ables. We tested the null hypothesis that the fnteraction variables

excluded from our model were zero by fitting a regression involving all

possible interaction terms to the dependent variable. We compared the

variance explained by this second model to the variance explained by

our model and investigated the source of any discrepancies. The dif-

ferences were not sufficiently great between the two models to justify

the continued use of this technique in all regressions, suggesting

that our a priori choices of interactions were generally good. In a

few instance., however, the second model improved the specification of

our original model.

Special Estimating Problems

Some alternative estimating procedures are discussed separately for

continuous and dichotomous dependent variables in this section.

Continuous Dependent Variable. We hypothesize that Y = X B + U,

where Y and U are column vectors of length n; and n is the number of

observations in the sample. The Y variable is the continuous measure

of labor supply discussed in chapter II. X is the nxk matrix of observa-

tions where k is the number of independent variables. It is assumed

that the X matrix is fixed in repeated samples. 5/ The B vector is of

length k.

We hypothesize that variance-covariance matrix of the errors is

given by (3).

E (U U') = a2 D. (3)

where a2 is the variance and U is a square diagonal matrix (n x n).

This is the generalized linear regression model discussed by Goldberger.

'Ale Census Bureau provides a vector of weights - -a weight for each

person in the sample which should produce unbiased ez.cimates of the

population B coefficients. We shall designate a diagonal matrix of
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order n of

We assume

the weights as w.

0 is given by:

1
0 0W2

1

0

SI = 0 1/W2 0 0 (4)
2

1/W
2

n

Then if we premultiply by the weight matrix w, will obtain:

Y* = X* B + U*,

where Y* = WY and X* = WX and U* = WU.

We can show that,

E (U* U*) = <72 I

(5)

(6)

If equation (5) holds, the classical least squares model can be applied

to the weighted regression. 6/

There are several problems with our assumptions. First, we have

no idea whether 0 is given by (4). Second, the weights supplied by

Census theoretically provide us with unbiased estimates of a so-called

population which we know is under-counted. Third, the weights are

designed to provide unbiased estimates for certain controlled tabula-

tions only. If we use the weights for all tabulations, there is no

guarantee that the resulting estimates will be unbiased. Fourth, the

data are drawn from a clustered stratified random sample so that

observations within a cluster are correlated. Thus, is not diagonal

,nd (6) does not hold. For these reasons, the weights were discarded

and ordinary least squares was used with the caution that the estimates

are only approximate.

Some Actual Comparisons. To see the effect of weighting on the

predicted labor force participation rates, we tabulated labor force

participation rates by age, sex and race, first weighted and then un-

weighted. Five age groups were used (16-21, 22-34, 35-54, 55-64 and

5/ This assumption is not strictly true, but it is probably a good enough approximation
for our purposes.

1,/ Goldberger, 9.2. cit., p. 234,
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65 and over) and two race groups (white and all other).

At most, .4 of a percentage point separated the weighted and un-

weighted tabulations by sex and age fcr whites.

The differences between the weighted and unweighted rates for non-

whites was much greater as seen by table E-1.

A weighted and an unweighted regression was compared using March

labor force status as the dependent variable and age, marital and race

as explanatory variables. The regression was estimated only for adult

women. The deviations in labor force participation were measured from

the following arbitrary levels:

Age: 22-24

Race: White

Marital status: Marrfed, husband present

The other levels included in the model were:

Age Race Marital status

25 to 34 years
35 to 44 years Negro Othcr, never married
45 to 54 years Other Never married
55 to 61 years
62 to 64 years
65 years and over

All possible interactions were also included in the regression.

The results of the weighted and unweighted regressions were fairly

similar. In both regressions 63 terms were included. Of the 63 terms,

the same 24 terms were significant at the 95 percent confidence level

in both regressions. However, in the weighted regression two additional

terms were significant, but just barely so. (t values equal to 1.99

and -2.08.) R2 was computed to be .156 in the unweighted re,ression

and .158 in the weighted regression.

The use of ordinary le2st squares leads to an understatement of

the standard errors of the coefficients. This understatement arises

because the Current Population Survey is not a simple random sample,

but has a complex sample design. The two departures from a simple ran-

dom sample are stratification, which tends to increase efficiency and
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Table E-1. Weighted and unweighted labor force particinatIon
rates by sex and age for Negroes and others, March 1967

(In percent)

Age
Male Female

Weighted Unweighted Weighted Unweighted

16 to 21 years '6.9 41.5 34.0 34.0

22 to 34 years 95.4 95.6 55.3 57.5

35 to 54 years 91.8 91.6 60.3 61.6

55 to 64 years 77.3 76.9 49.8 48.1

65 years and over 24.3 23.1 14.5 15.7

SOURCE: Based on a 67 percent sample of the March 1967 CPS.
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clustering, which tends to decrease the efficiency fo: a given sample

size. 7/ Table E-2 compares standard errors of a proportion calculated

from a simple random sample with standard errors computed from the CPS.

It suggests that the design effect of the CPS is small for labor force

estimates. The design effect is usually measured by the square of the

ratio of a standard error computed from a complex sample design to the

same standard error computed from a simple random sample. The design

effect is not constant but will vary for different proportions, for

different sample sizes and for different variables. The design effect

is further minimized in a regression which includes indep,Indent vari-

ables which correlate with the factors that give rise to cluster homo-

geneity. It is believed that our tariables correlate with these

factors.

Table E-2 also indicates that the stratification effect actually

outweighs the clustering effect for samples under 5,000. This result

holds for proportions calculated from the national sample only, und

would not be true for proportions calculated from the 96 largest SMSA's,

as are most r, ressions in the monograph. Furthermore, the variance is

computed for a composite estimate which our regressions are not. Both

factors would increase the standard error of the CPS estimates shown

in table E-2.

Nevertheless, the average effect of all these factors is to result

in a very small overstatement of the standard errors.

A more precise approach to the estimation of standard errors of

regressions in complox designs is the split half replication method

suggested by McCartir and Kish. The method is very costly to apply,

however, and therefore was not used here in light of the small bias

indicated by our analysis.

7/ Clustering reduces the cost of the survey for a given sample size. The reduction in
cost compensates for the reduction in efficiency.
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Table E-2. Standard error of percevtage for simple random
sample and CPS est::mate

Base of
percent
(s ample

size)

Simple random sample estimated percent 1/

1 or 99 2 or 98 5 or 95 10 or 90 20 or 80 '35 or 65 50

150.... 0.81 1.14 1.78 2.45 3.27 3.89 4.08
250.... 0.63 0.89 1.38 1.90 2.53 3.02 3.16

500.... 0.44 0.63 0.97 1.34 1.79 2.13 2.24

1,000.... 0.31 0.44 0.69 0.95 1.26 1.51 1.58

5,000.... 0.14 0.20 0.31 0.42 0.57 0.67 0.71

10,000.... 0.10 0.14 0.22 0.30 0.40 0.48 0.50

25,000.... 0.06 0.09 0.14 0.19 0.25 0.30 0.32

75,000.... 0.04 0.05 0.08 0.11 0.15 0.17 0.18

CPS estimated percent 2/

150.... .8 1.3 1.9 2.6 3.5 4.1 4.2

250.... .6 .9 1.5 2.0 2.6 3.2 3.4

500.... .5 .7 1.0 1.4 1.8 2.1 2.3

1,000.... .3 .4 .7 1.0 1.4 1.6 1.6

5,000.... .2 .2 .3 .4 .7 .7 .7

10,000.... .1 .2 .3 .3 .4 .5 .5

25,000.... .1 .1 .2 .2 .3 .3 .3

75,000.... .1 .1 .1 .1 .2 .2 .2

1/ Based on S = P(1-P), where S is the standard error, P is the

percent, and n is the sample size.

2/ Interpolated from table D, U.S. Department of Labor, Employment
and Earnings and Monthly Report on the Labor Force, Octcber Based
on a ratio of sample to population of 1:1170.

198



Dichotomous Dependent Variable. If Y is dichotomous, applying the

weights to the original observations will not produce minimum variance

estimates of the regression coefficients even if the tenuous assumptions

in the previous model held. Goldberger shows that if Y is dichotomous,

equation (6) is untenable because the errors are heteroscedastic. 8/

To correct for this problem, Goldberger suggests a two-state or genera-

lized least squares procedure which will make an estimate of ft* from

the first stage and substitute the estimate in the second stage. If the

model is otherwise properly specified (i.e., all non-zero interactions

are included), the use of ordinary least squares will usually lead to

over-estimates of the standard errors. Thus, if the null hypothesis is

rejected that a coefficieit is zero, the generalized least squares moee1

would only reconfirm the conclusion.

Table E-3 compares the differences between the coefficients and

standard errors corrected and uncorrected for heteroscedasticity. )/

The correction, on the average, resulted in a very small decrease

in the standard errors. However, this understatement of the s'andard

error is balanced somewhat by the clustering in the sample design. It

didn't seem worth the extra cost to rerun all regressions to correct for

heteroscedasticity. Furthermore, the correction breaks down if non-

additivity is serious such that a predi-:ted value of a dependent variahle

for an observation exceeds one or is less than zero. It is then neces-

sary to constrain Y to a value between 0 and 1, such as .99.

When the dependent variable is dichotomous, the regression is a

linear probability function and the predicted value of the dependent

variable is the probability that the individual will be in the labor

force. When the dependent variable is dichotomous, a calculation is

made of the probability of correctly predicting individual behavior.

An estimate of this probability is given by:

§j Goldberger, .ps. cit.

2/ The correction used was to compute (X X) -1 (XI D X) (X X) in place of aZ (X X)
See Ashenfelter.
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Table E-3. Coefficients and standard errors corrected and
uncorrected for heteroscedasticity

Term
Wives living in largest 96 SMSA's 1/

B coefficient Uncorrected
standard

Corrected
standard error

.00441. Constant .3786

error

.0043

2. Negro and other .1523 .0125 .0130

3. Age 55 and over .1529 .0089 .0082

Note: R2 = .027. Number of observations = 16,907. MeLn of
dependent variable = .36.

1/ Dependent variable, in or out of the labor force during
March 1967.
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(ii - .5) + .5
i = 1

RIND
(7)

unere ii is the predicted value of the dependent variable. It assumes

that we predict an individual to be in the labor force if the probability

of the individual's being in the labor force exceeds .5. If n is large

enough, (7) is a good estimate of the probability for the universe.

This probability is of limited use. For example, for adult men, age

22 to 54, this probability will be at least 0.96 even if the independent

variables explain none of the variation in labor force participation.

It is useful, however, as a contrast to the typicaily low R2 which is

reported for most of the regressions. For example, if RIND were 0.96

and R2 were .05, a valid use of this measure would be to argue that even

though only S percent of the variance in the dependent variable was

explained, we. have over a 96 Percent probability of predicting an

individual's labor force status.

A special algorithm was used to calculate the regressions used in

this study. It is available on request from the authors.
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Appendix F

Table F-1. Labor force participation regression of men age 22 to 54
living in 96 SMSA's

[Dependent variable: in or out of the labor force an March 1967]

Independent variables coefficient T value

Constant
Years of schooling completed:

0 to 7
8 to 11
12

13 to 15
16
17 and over

Marital status:

.9180

.0421

.0690

.0324

.0555

.0296

72.4

3.7
6.2
2.6
4.4
2.2

Not married, spouse present
Married, spouse present .0278 4.5

Region of residenke.:
Non-South
Sou'h .0033 0.9

Residence in poverty trace:
Nanpoverty tract
Poverty tract -.0230 -1.9

Unemploymedt rate (1966 average):
(in percent)

Under 3.5
3.5 to 4.9 .0035 .3
5.0 and higher -.0231 -1.5

Employment change (February-March
1967): (in percent)

Under 0.2
0.2 to 0.6 .0005 0.1
0.7 or higher .0034 0.6

FILOW: (in thousands of dollars):
Less than $500 and negative

500 to $999 -.0680 -4.0
1,000 to 1,499 -.1131 -6.9
1,500 to 2,499 -.0878 -5.7
2,500 to 3,999 -.1509 -10 5
4,000 to 5,999 -.0914 -6.8
6,000 to 7,999 -.1522 -11.9
8,000 and over -.1703 -17.9

Interaction (Marital status
and FILOW)

Married, spouse present
FILOW:

$500 to $999 .0680 3.8
1,000 to 1,499 .0977 5.5
1,500 to 2,499 .0713 4.3
2,500 to 3,999 .1278 8.4
4,000 to 5,999 .0658 4.5
6,000 to 7,999 .1243 8.4
8,000 and over .1215 9.8
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Table r-1. Labor 1 q-ce participation regression of men age to 54
living in 96 SMSA's--Continued

[Dependent variable: in it out of the labor force in March 1967]

Interactions coefficient T value

interaction
(years cf schooling completed

and unemployment rate)
Years of schooling Unemployment rate:

completed: (in percent)
8 to 11 3.5 to 4.9 .0035 0.2
8 to 11 5.0 and over.... .0217 1.2
12 3.5 to 4.9 -.0044 -0.3
12 5.0 and over.... .0110 0.6
13 to 15 3.5 to 4.9 .0121 0.8
13 to 15 5.0 and over.... .0101 0.5
16 3.5 to 4.9 -.0168 -1.0
16 5.0 and over.... .0261 1.3
17 3.5 to 4.9 -0.6
17 5.0 and over.... .0318 1.5

Interaction
(employment change and residence

in poverty tract)
Employment change: Residence in

(in percent) poverty tract:

0.2 to 0.6 In poverty tract... .0103 0.8
0-7 or higher In poverty tract... .0044 0.3

R
2

= .084 N = 15,285
Mean of DV = .9625 SEE = .1821
Probability of making a correct prediction = .963
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Table F-2. Labor force participation regression of men 55 and
over living in 96 SMSA's

[Typendene variable: in or out of the labor force in March 1967]

Independent variable B coefficient T value

Constant
Age:

55 to 59
60 to 61
62 to 64
65 to '1
72 and over

Years of schooling cympleted:
0 to 7
8 to li
12

13 to
16

17 and over
Marital status:

Not married, spouse present
Married, spouse present

Residence in poverty trace:
Non-poverty tract
Poverty tract

Unemplop.ent rate (1966 average):
(in percent)

Under 3.5
3.5 to 4.9
5.0 and higher

Employment change (February-March
1967): (in percent)

Under 0 '
0.2 to 0.6
0,7 cr higher

FILOW: (in dollars):
Less than $500 and negative

500 tr 1,4:19

1,500 to 2,999
3,000 to 4,999
5,000 and over

Interaction (Marital status
and FILOW)

Married, spouse present
FILOW:

$500 to 1,499
1,500 to 2,999
3,000 to 4,999
5,000 and over
Interaction

(Age and FILOW)
Age: FILOW:

72 and over.... $500 to 1,499
72 and over.... 1,500 to 2,999
72 and over.... 3,000 to 4,999
72 and over.... 5,000 and over

.9799

-.06- 38
-.1480
-.4649
-.4625

.01- 94

.0712

.0557

.0618

.0375

.0006

-.0054

-.03- 05

-.0682

.02- 72

.0383

-.24- 59

-.3165

-.2890
-.3178

.1354

.0786
.0830
.1367

-.1857
-.1839
-.2265
-.2070

29.4

3- .8

9.4
- 33.3

7.4

.9

2.9

1.6
1.5
.8

0.0

- 0.2

1- .4

2.7

1.5
2.0

3.6
2.2
1.9
4.0

- 2.7
- 2.8
- 3.3
- 3.1

204



Table F-2. Labor force participation regression of men 55 and
over living in 96 SMSA's--Continued

[Dependent variable: in or out of the labor force in March 1967]

Interactions B coefficient I value

Interaction
(years of schooling completed

and unemployment rats)
Years of schooling Unemployment rate:

completed: (in percent)
8 to 11 3.5 to 4.9
8 to 11 5.0 and over...
12 3.5 to 4.9
12 5.0 and over....
13 to 15 3.5 to 4.9
13 to 15 5.0 and over
16 3.5 to 4.9
16 5.0 and over....
17 3.5 to 4.9
17 5.0 and over....

Interaction
(age and years of schooling completedl

Years of schooling
Age: completed:
65 to 71 16

65 to 71 17 and over
72 and over.. 16

72 and over.. 17 and over

Interaction
(employment change and residence

in poverty tract)
Employment change: Residence in

(in percent) poverty tract:
0.2 to 0.6 In poverty tract...
0.7 or higher In poverty tract...

.0275

.0298

.0174

.0206

.0944

.0757

.1475

.0292

.1081

.1566

.0777

.1358
-.0105
.2016

-.0543

1.0
0.9
0.5
0.5
2.0
1.4
2.9
0.5
1.9
2.3

1.5

2.3
0.2
2.8

- 1.4

- 1.0

R
2 = .455 N = 6,102

Mean of DV = .5649 SEE = .3672
Probability of making a correct prediction = .807
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Table F-3. Labor force participation regression of men age 22 to 54,
not ill or in school, who worked one or more weeks in 1966

[Dependent variable: hours supplied during 1966]

Independent variable coefficient T value

Constant 2204.9 63.13
Years of schooling completed:
0 to 7 0 --
8 to 11 132.8 9.93
12 198.0 14.89
13 to 15 216.6 13.75
16 282.3 16.60
17 and over 372.5 19.53

Marital status:
Not married, spouse present 0 --
Married, spouse present 378.8 10.64

Own children under 18:
No children 0 --
Children - 51.8 -1.40

Residence in poverty tract:
Nonpoverty tract 0 --
Poverty tract - 89.7 -8.85

Region of residence:
Non-South 0 --
South 3.8 0.44

Race:
White 0 --
Negro and other -128.0 -7.75

Self-employalcat:
Not self-employed 0 --
Self-employed 332.4 28.9e

Hourly wage rate:
Under $1.00 0 --
$1.00 to 2.49 - ;3.1 -1.94
2.50 to 4.49 -357.6 -9.73
5.00 and over -520.9 -10.85

FILOW: (in dollars)
Lens than $500 and negative 0

500 to 1,499
1,500 to 3,499 -122.6 -3.15
3,500 and over -233.4 -6.21

Interaction
(Hourly wage rate and FILOW)

Hourly wage rate: FILOW:
$3.00 to 2.49.... $500 to 1,499 139.6 3.09
1.00 to 2.49.... 1,500 to 3,499 - 2.15 - .05
1.00 to 2.49.... 3,500 and over 144.3 3.52

$2.50 to 4.99. .. $500 to 1,499 162.9 3.77
2.50 to 4.99.... 1,500 to 3,499 77.1 1.86
2.50 to 4.99.... 3,500 and over 172.8 4.39
$5.00 and over... $500 to 1,499 178.5 3.61
5.00 and over... 1,500 to 3,499 103.1 2.10
5.00 and over... 3,500 and over 237.4 5.16
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Table F-3. Labor force participation regression of men age 22 to 54,
not ill or in school, who worked one or more weeks in 1966--Continued

[Dependent variable: hours supplied during 1966]

Interactions

Interaction (married, spouse present
and hourly wage rate)

Married, spouse present:
Hourly wage rate:
$1.00 to 2.49
2.50 to 4.99
5.00 and over

Interaction (married, spouse present
and own children under 18)

Married, spouse present:
Children under 18 years of age

Interaction (own children under 18
and hourly wage rate

Children under 18 years of age:
Hourly wage rate:

$1.00 to 2.49
2.50 to 4.99
5.00 and over

Interaction (region of residence
and race)

South:
Negro and other

B coefficient

- 175.8

- 219.0

- 191.4

119.2

66.7
20.4

- 16.4

- 78.0

T value

- 4.47

- 5.70

- 3.75

4.52

1.88
0.59

- 0.40

- 3.23

R
2

= .179
Mean of DV . 2304.9

N = 24,718
SEE = 543.2
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Table F-4. Labor force participation regression of men 55 and over, not
ill, who worked one or more weeks in 1966

[Dependent variable: hours supplied during 19661

Independent variable B coefficient T value

Constant
Age:

55 to 62 years
63 to 65 years
66 to 72 years
73 and over

Years of schooling completed:
0 to 7
8 to 11
12
13 to 15
16

17 and over
Marital status:
Not married. spouse present
Married, spouse present

Residence in poverty tract:
Nonpoverty tract
Poverty tract

Race:
White
Negro and other

Self-employment:
Not self-employed
Self-employed

Hourly wage rate:
Under $1.00
1.00 to 2.49
2.50 to 4.99
5.00 and over

FILOW: (in dollars)
Less than $500 and negative

500 to 1,499
1,500 to 3,499
3,500 and over

Interaction (Hourly wage
rate and FILOW)

Hourly wage rate: FILOW:
$1.00 to 2.49... $500 to 1,499...
1.00 to 2.49... 1,500 to 3,499...
1.00 to 2.49... 3,500 and over...
2.50 to 4.99... 500 to 1,499...
2.50 to 4.99... 1,500 to 3,499...
2.50 to 4.99... 3,500 and over...
5.00 and over.. 500 to 1,499...
5.00 and over.. 1,500 to 3,499...
5.00 and over.. 3,500 and over...

2315.4

0

- 237.8

690.1
640.9

0

79.3
199.9
229.4
339.2
441.7

0

134.9

0

52.2

0

- 121.30

0

290.1

0

67.7
363.8
526.1

0

-111.0
- 239.0

- 226.1

- 34.9
10.7

110.5
- 21.7
- 4.93

60.0
111.4
251.4
209.3

37.65

10.- 05

- 28.84

- 5.37

3.- 52

7.47
6.45
8.16
9.32

2.67

- 2.30

- 3.84

6.89

- 0.- 94

- 5.08
- 5.20

- 1.- 80

- 3.98
- 3.57

- 0.47
0.15
1.51

- 0.30
- 0.07

0.86
1.18
2.72
2.47
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Table F-4. Labor force participation regression of men 55 and over, not
ill, who worked one or more weeks in 1966-Continued

'Dependent variable: hours supplied during 1966)

Interactions B coefficient T value

interaction (married, spouse present
and hourly wage rate)

Married, spouse present:
Hourly wage rqte:

$1.00 to 2.49
2.50 to 4.99
5.00 and over

Interaction (self-employment and
hourly wage rate)

Self-employed:
Hourly wage rate:

$1.00 to 2.49
2.50 to 4.99
5.00 and over

Interaction (age and FILOW)

Age: FILOW:
73 and over.. $500 to 1,499..
73 and over.. 1,500 to 3,499..
73 and over.. 3,500 and o/er..

Interaction (years of schooling
completed)

Years of
schooling:

17 and over..
17 and over..

Age:
66 to 72 years
73 and over...

-115.1
- 96.6
- 266.0

- 368.6

- 308.7

312.4

34.9
- 35.1

- 0.32
0.65

- 0.01

- 2.08
- 1.66
- 3.79

2.70
- 2.35
- 2.30

0.34
- 0.22

R2 = .246
Mean of DV = 2038.7

N = 6,761
SEE = 669.7
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Table F-5. Labor force participation regression of all women, age
22 and over living in largest 96 SMSA's

(Dependent variable: in or out of labor for-e during March 1967]

Independent variable B coefficient T value

Constant
Marital status:
M'rried, spouse present
Married, other
Never married

Age:
22 to 54

.3806

.1996

.3589

13.7

18.5
27.7

55 to 64 -.0468 - 4.6
65 and over -.2257 - 7.5

Years of schooling; completed:
0 to 4 years
5 to 8 years .0923 4.3
9 to 11 years .1360 6.4
12 to 15 years .1874 9.1
16 years and over .2647 11.8

FILOW: (in dollars)
Less than $1,500 and negative

1,500 to 7,499 -.1513 -16.4
7,500 and over -.2364 -24.0

Unemployment rate (1966 average):
(in percent)

Under 2.5
2.5 to 3.4 -.0308 - 2.4
3.5 to 4.0 -.0339 2.6
4.1 to 5.0 -.0288 - 2.3
5.1 and over -.0351 2.7

Employment change (1965-66):
(in percent)

Under 3.5
3.5 to 6.49 .0321 4.2
6.50 and over .0474 4.7

Relative employment opportunities:
(in percent)

Under 62
62 to 73.9 .0395 3.4
74.0 and over .0586 3.4

Interaction (Marital status and age)

Marital status: Age:
Other 55 to 64 -.0793 - 4.3
Other 65 and over.... -.1989 -10.7

Never married 55 to 64 -.1384 - 4.3
Never married 65 and over -.2988 - 9.6
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Table F-5. Labor force participation regression of all women, age 22
and over living in largest 96 SMSA's--Continued

[Dependenc variable: in or out of labor force during March 19671

Interaction (age and years of
schooling comalated)

Age:
65 and over...
65 and over...
65 and over...
65 and over...

Years of schooling
completed:

5 to 8
9 to 11
12 to 15
16 and over

P. coefficient

-.0873
-.0823

-.1283
-.1486

T value

- 2.9
- 2.4
- 4.1
- 3.4

R2 = .183 N = 25,143
Mean of DV = .405 SEE.= .444
Probability of making a correct prediction = .686
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Table F-6. Labor force participation regression of women, age 22 and
over living in largest 96 SMSA's

[Dependent variable: In or out of the labor force during 1966)

Independent variable B coefficient IT value

Constant
Marital status:
Married, spouse present

15.4

Married, other .1523 13.9
Never married .2915 22.0

Age:
22 to 54 ---
55 to 64 -.0594 - 5.7
65 and over -.2753 - 9.0

Years of schooling:
0 to 4
5 to 8 .1255 5.8
9 to 11 .1704 7.9
12 to 15 .2231 10.6
16 and over .3061 :3.3

Unemployment rate (1966): (in percent)
Under 2.5 ---
2.5 to 3.4 -.0213 - 1.6
3.5 to 4.0 -.0269 - 2.0
4.1 to 5.0 -.0291 - 2.2
5.1 and over -.0311 - 2.4i

Employment change (1965-66)
(in percent)

Under 3.5
3.5 to 6.49 .0301 3.9
6.5 and over .0529 5.1

Relative employment opportunities:
(in percent)

Under 62 - - -

62 to 73.9 .0381 3.2
74 and over .0571 3.2

FILOW: (In dollars)
Less than 81,500, or negative ..

1,500 to 7,499 -.1451 -15.4
7,500 and over -.2455 -24.4

(Interaction (Marital status and age)
Marital status: Age:

Other 55 to 64 -.0406 - 2.1
Other 65 and over -.1391 -7.4

Never married... 55 to 64 -.1104 -3.3
Never married... 65 and over -.2045 -6.4
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Table F-6. Labor force participation regression of women, age 22 and
over living in largest 96 SMSA's--Continued

[Dependent variable: In or out of the labor force during 1966]

Interaction (age and years of
schooling completed)

B coefficient T value

Age: Years of schooling:
65 and over 5 to 8 -.0885 - 2.8
65 and over 9 to 11 -.0848 - 2.4
65 and over ]2 to 15 -.1288 - 4.0
65 and over 16 and over -.1628 - 3.6

R2 = .175 N = 25,143
Mean of DV = .478 SEE = .454
Probability of making a correct prediction = .653
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Table F-7. LI.,or force participation regression of women, age 22 and
over married, spouse present, living in largest 96 SMSA's

[Dependent variable: in or out of the labor force during March 19671

Independent variable

Constant
Age:

22 to 34
35 to 54
55 to 64
65 and over

Years of schooling completed:
0 to 4
5 to 8
9 to 11
12 to 15
16 and over

Age of youngest child:
No children
Under 3
3 to 5
6 to 17

Race:
White
Negro and other

Relative employment opportunities
(1966): (in percent)

Under 62
62 to 73.9
74 and over

Employment change (1965-66):
(in percent)

Under 3.5
3.5 to 6.49
6.5 and over

FILOW: (in dollars)
Less than $1,500 or negative

1,500 to ',499
7,500 and over

Interaction (Age and years of
schooling)

Years of
Age: schooling:

65 and over.. 5 to 8
65 and over.. 9 to 11
65 and over.. 12 t 15

65 and over.. 16 and over

Interaction (Years of schooling
and age of children)

Year.; of
schooling. Youngest child:

16 and over.. Under 3
16 and over.. 3 to 5
16 and over.. 6 to 17

B coefficient

.4779

-.0454
-.2143
-.4372

.0- 321

.0826

.1381
.3304

-.3- 667

-.2906
-.0894

.0906

.0548
.0920

.0- 356

.0608

-.0777
-.1678

-.0308
.00G4

-.1008
-.2438

-.1674
-.1146
-.1657

T value

12.9

- 4.- 7

15.3
- 9.4

1.- 1

2.9
5.0
9.8

-27- .3

-20.1
- 8.7

4.9

4- .0

4.7

6.1
5.2

3.9
- 8.2

.1

- 2.0
3.2

- 4.9
- 2.7

5.4
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Table F-7. Labor force participation regression of women, age 22 and
over, married, spouse present, living in largest 96 SMSA's--Continued
[Dependent variable: in or out of the labor force during March 1967]

Interaction (age of children
and race B coefficient T value

Youngest child: Race:

Under 3 years.. Negro and other.. .0587 1.8
3 to 5 years... Negro and other.. .1401 3.9
6 to 17 years.. Negro and other.. .0541 1.8

R 2
= .126 N = 17,131

Mean of DV = .359 SEE = .449
Probability of making a correct prediction = .677
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Table F-8. Labor force participation regression of women 22 and over,
married, spouse present, living in the largest 96 SMSA's who worked

one or mot_ weeks during 1966
[Dependent variable: Number of hours supplied during 1966]

Independent variable B coefficient T value

Constant 1491.15 15.7
Age:

22 to 34
35 to 54 58.41 2.7
55 to 64 27.39 - .9

65 and over - 747.11 - 2.9
Years of schooling completed:

0 to 4
5 to 8 36.50 .5

9 to 11 86.08 1.1
12 to 15 135.39 1.8
16 and over 184.98 2.2

Youngest child:
No children ---
Under 3 - 677.11 -19.8
3 to 5 - 498.52 -14.1
6 to 17 - 273.21 -11.8

Race:
Negro and other - 106.97 2.7

Relative employment opportunities (1966):
(in percent)

Under 62 - - -

62 tc 73.9 127.18 3.6
74 and over 248.85 5.2

Employment change (1965-66): (in percent)
Below 3.5 --- ---
3.5 to 6.49 - 4.36 - .2

6.5 and over 48.93 1.7
FILOW: (In dollars)
Less than $1,500, or negative --- ---

1,00 to 7,499 - 104.75 - 2.3
7,500 and over - 201.15 4.4

Interaction (Age and years of schooling)
Age: Years of schooling:

65 and over 5 to 8 161.16 1.3
65 and over 9 to 11 349.39 1.2
65 and over 12 to 15 403.61 1.5
65 and over 16 and over 680.21 2.0

Interaction (Years of schooling completed
and age of children)

Years of schooling: Youngest child:
16 and over Under 3 - 51.30 - .7

16 and over 3 to 5 - 24.36 - .3

16 and over 6 to 17 41.25 .6
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Table F-8. Labor force participation regression of women 22 and over,
married, spouse present, living in the largest 96 SMSA's who worked

one or more weeks during 1966--Continued
[Dependent variable: Number of hours supplied during 1966]

interaction (age nt children
and race)

B coefficient T value

Youngest child: Race:
Under 3 Negro and other... 308.48 4.2

3 to 5 Negro and other... 415.97 5.3
6 to 17 Negro and other... 337.03 5.4

R
2
= .103

Mean of DV = 1399.26
N = 7,561
SEE = 727.18
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Table F-9. Labor force participation regression of women 22 and over,
married, spouse present, who worked one or more weeks during 1966

[Dependent variable: Number of hours supplied during 1966]

Independent variable B coefficient T value

Constant
Age:

22 to 34

1250.49 26.2

35 to 54 67.55 3.8

55 to 64 23.59

65 and over. - 373.93 -2.7
Wage level:
Low wage
Medium-low wage 249.62 6.4

Medium wage 435.17 12.2

Medium-high wage 578.01 15.8

High wage 537.24 13.8

Youngest child:
No children ---

Under 3 - 619.09 -23.9

3 to 5, no children 6 to 17 - 386.11 - 8.6

3 to 5, with some children 6 to 17 - 436.87 -14.8

6 to 17, no children under 6 - 205.26 -11.5

Race:
White
Negro and oCler - 21.31

FILOW: (In dollars)
Less than $1,500, or negative --- ---

1,500 to 2,999 - 98.50 - 2.6
3,000 to 4,999 - 57.65 - 1.7
5,000 to 7,499 - 118.95 - 3.7

7,500 and over - 239.10 - 7.5

Interaction (Age and skill)

Age: Wage level:
65 and over Low wage --- ---

65 and over Medium-low wage - 28.50 - .2

65 and over Medium wage - 212.93 - 1.3
65 and over Medium-high wage.... 91.29 .6

65 and over High wage - 9.29

Interaction (Age of children and race)
Age of children: -Race:

None Negro and other
Under 5 Negro and other 243.54 3.8

3 to 5 Negro and other 466.61 3.7

3 to 5 and 6 to 17... Negro and other 283.84 3.7

6 to 17 only Negro and other 205.28 3.9

R2 = .090
Mean of DV = 1396.35
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Table F-10. Labor force participation regression of all women 22 and
over, married, spouse present

[Dependent variable: In or out of the labor furce during March 1967]

Independent variable B coefficient T value

Constant
Age:

.6008 26.3

22 to 34 ---
35 to 54 -.0527 - 7.0
55 to 64 -.1993 -17.4
65 and over -.3503 -13.3

Years of schooling completed:
0 to 7
8 to 11 .0459 / 5

12 to 15 .1005
16 and over .3239 17.3

Age at first marriage:
Under 18 ---
18 to 19 -.0261 - 3.0
20 and over -.0343 - 4.5

Age of children:
No children
Under 3 -.3352 -33.8
3 to 5 -.2307 -12.8
3 to 5 with some 6 to 17 -.2458 -22.6
6 to 17 only -.0712 - 9.5

Husband's employment status:
Unemployed - - -

Not in the labor force .0301 .8

Employed -.0802 - 4.1

Interaction (Age and husband's employment
status)

Age: Husband's employment status:
22 to 34 Not in the labor force ---
35 to 54 Not in the labor force -.1380 3.6
55 to 64 Not in the labor force .2080 - 5.5
65 and over... Not in the labor force -.2307 - 5.8

Interaction (Age and years of schooling
completed)

Age: Years of schooling:
65 and over... 0 to 7 ---
65 and over... 8 to 11 -.0303 - 1.3
65 and over... 12 to 15 -.0737 - 2.8
65 and over... 16 and over -.2420 5.1

Interaction (Years of schooling completed
and youngest child)

Years of schooling: Youngest child:
16 and over... None
16 and over... Under 3 -.2030 - 7.4
16 and over... 3 to 5 -.0630 - 1.2
16 and over... 3 to 17, 3 to 5, some 6-17. -.1930 - 5.1
16 and over... 6 to 17 only -.1696 - 6.8

R
2

= .105 Mean of DV = .373 N = 31,157 SEE = .458
Probability of making correct prediction = .655
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Appendix G

Table G-1. Labor force regression of youth (16-21) in school, children
or other relatives of the family head, living in largest 96 SMSA's

[Dependent variable: In or out of the labor force
in March 1967]

Independent variable B coefficient T value

Constant

Age:

16 to 17

.1945 5.1

18 to 19 .0318 2.1
20 to 21 -.0362 - 1.7

Race:
White
Negro -.0883 - 3.5

Sex:

Male
Female -.0959 -7.0

Unemployment rate (1966):
(in percent)

0 to 2.5 ---
2.5 to 3.4 -.0139 - .5

3.5 to 4 0 -.0245 - .8

4.1 to '.0 -.0086 - .3

5.1 and over .0566 1.9

Employment change (1965-66'
(in percent)

Under 3.5
3.5 to 5.49 .1022 5.3
5.5 to 6.49 .1167 5.5
6.5 and over .1165 3.8

Relative opportunities (1966):
(in percent)

Under 72.0
72.0 to 89.9 .0815 3.0
90.0 and over .1931 4.9

Residence:
Not in poverty tract
Poverty tract .0035 .2

Weeks unemployed of head:
None
1 to 4 0643 .8

5 to 10 .1269 1.2
11 and over .0311 .3

R2 = .038 N = 4542
Mean of DV = .328 SEE = .4615
Probability of correct prediction = .673
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Table G-2. Labor force participation regression of youth (16-21) out of
school, children or other relatives of the family head, living in

largest 96 SMSA's
[Dependent variable: Iu or out of the labor force in March 1967]

Independent variable B coefficient T value

Constant

Age:

.6437 13.0

16 to 17 - -

18 to 19 .2142 8.4
20 to 21 .2363 8.9

Race:
White
Negro -.0642 - 2.4

Sex:
Male
Female -.0549 - 3.2

Unemployment rate (1966):
(in percent)

0 to 2.5
2.5 to 3.4 -.0197 - .5

3.5 to 4.0 .0029 .1

4.1 to 5.0 .0026 .1

5.1 and over -.0745 - 1.9

Employment change (1965-66):
(in percent)

Less than 3.5
3.5 to 5.49 .0045 .2

5.5 to 6.49 .0139 .5

6.5 and over -.0532 - 1.4

Relative opportunities (1966):
(in percent)

Under 72.0
72.0 to 89.9 .0843 2.6
90.0 and over .1144 2.7

Residence:
Not in poverty tract
Poverty tract -.0497 - 2.1

Weeks unemployed of head:
None ---
1 to 4 .0895 - 1.2
5.to 10 -.0735 - .7

11 and over -.0413 - .5

R
2

.086 N 1678
Mean of DV = .8486 SEE = .344
Probability of correct prediction = .8488
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Table G-3. Labor force participation regression of youth (16-21) in
school, children or other relatives of the family head, living

in largest 96 SMSA's
[Dependent variable: LA or out of the labor force in March 1967]

Independent variable

Constant.

Age:
16 to 17
18 to 19
20 to 21

Race:

White
Negro

Sex:

Male
Female

Unemployment rate:
(in percent)
0 to 2.5

2.5 to 3.4
3.5 to 4.0
4.1 to 5.0
5.1 and over

Employment change (1966):
(in percent)

Less than 35.0
35.0 to 54.9
55.0 co 64.9
65.0 and over

Relative opportunities (1966):
(in percent)

Less than 72.0
72.0 to 89.9
90.0 and over

Residence:
Not in poverty tract
Poverty tract

Weeks unemployed of head:
None
1 to 4
5 to 10
11 and over

B coefficient T value

.1975 5.2

.0317 2.1

-.0371 - 1.7

-.0940 - 3.6

-.0968 - 7.0

-.0128 - .4

.0249 .8

-.0069 - .2

.0562 1.9

.1027 5.3

.1163 5.5

.1083 3.3

.0801 2.9

.1625 4.5

-.0053 - .2

.1026 1.2

.0636 .5

-.0547 - .5
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Table G-3. Labor force paiticipation regression of youth (16-21) in
school, children or other relatives of the family head, living

in largest 96 SMSA's--Continued
[Dependent variable: In or out of the labor force in March 1967]

Interactions B coefficient T valve

Relative opportunities:
(in percent)

90.0 and over in poverty tracts
90.0 and over for Negroes

Employment change:
(in percent)

.0369

.1669
.4

1.2

65.0 and over in poverty tracts .0968 1.1
65.0 and over for Negroes -.0632 - .5

Weeks unemployed of head:
1 to 4 weeks Negro .1365 .5

5 to 10 weeks Negro .1391 .4

11 and over Negro .5544 2.0

1 to 4 weeks Poverty tract -.2822 - 1.1
5 to 10 weeks Poverty tract .0630 .2

11 and over Poverty tract -.0300 - .1

R2 = .04 n = 4542
Mean of DV = .33 SEE = .461
Probability of correct prediction = .67
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Table G-4. Labor force participation regression of youth (16-21) out of
school, children or other relatives of the family head, living

in largest 96 SMSA's
[Dependent variable: In and out of the labor force in March 1967]

Independent variables B co..fficient T value

Constant

Age:
16 to 17

.6421 12.9

18 to 19 .2114 8.3
20 to 21 .2334 8.7

Race:
White
Negro -.0615 - 2.1

Sex:

Male
Female -.0524 - 3.1

Unemployment rate:
(in percent)
0 to 2.4

2.5 to 3.4 -.0171 - .5

3.5 to 4.0 .0032 .1
4.1 to 5.0 .0030 .1

5.1 and over -.0738 - 1.9

Employment change (1965-66):
(in percent)

T.ess than 35.0
35.0 to 54.9 .0044 .2

55.0 to 64.9 .0134 .5

65.0 and over -.0657 - 1.6

Relative opportunities (1966):
(in percent)

Less than 72.0 - - -

72.0 to 89.9 .0852 2.6
90.0 and over .1215 2.7

Residence:
Not in poverty tract
Poverty tract -.0467 - 1.8

Weeks unemployed of head:
None ---
1 to 4 -.0822 - .9

5 to 10 -.0119 - .1

11 and over -.0162 .2
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Table G-4. Labor force participation regression of youth (16-21) out of
school, children or other relatives of the family head, living

in largest 96 SMSA's--Continued
[Dependent variable: In and out of thc. labor force in March 1967]

Interactions B coefficient T value

Relative opportunities:
(in percent)

90.0 and over in poverty tract. -.0026 0.0

90.0 and over for Negroes -.1837 - 1.1

Employment change:
(in percen..)

65.0 and over in poverty tract .0299 .3

65.0 and over for Negroes .0709 .6

Weeks unemployed of head:
1 to 4 weeks Negro... .0000 0.0

5 to 10 weeks Negro .3297 .9

11 and over Negro .0372 .2

1 to 4 weeks Poverty tract -.0295 - .2

5 to 10 weeks Poverty tract -.8764 2.1

11 and over Poverty tract -.1447 .6

R
2
= .091

Mean of DV = .85
Probability of correct prediction = .85

N = 1678
SEE = .345
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Table G-5. Labor force participation regression of all youth (16-21)
in school

[Dependent variable: in or out of the labor force in March 1967]

Independent variables coefficient T value

Constant

Age:
16 to 17

.1987 4.9

18 to 19 .0321 3.1
20 to 21 -.0088

Race:

White ---
Negro -.1119 6.6

Sex:
Male
Female -.1087 1.8

Residence:
Not in poverty tract
Poverty tract .0442 3.4

FILOW:
Under $3,000, or negative ---
3,000-4,999 -.0306 1.6
5,000-6,999 -.0383 2.0
7,000-9,999 -.0496 - 2.8
10,000-14,999 -.0454 - 2.5
15,000 and over -.0643 - 3.3

Number of family members:
1 to 3 - - -

4 to 6 .0330 2.8
7 or more .0815 5.4

Marital status:
Not married
Married -.0077

Residence:
Nonfarm
Farm .0272 1.5

Years of schooling completed:
Less than 9 school years
9 or more school years .2004 5.2

Interactions:
Female and married -.0536
Negro and married .0700 .7

Negro and farm residence -.1652 -3.2

R2 = .19 N = 8575
Mean of DV = .32 SEE = .42
Probability of correct prediction = .86
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Table G-6. Labor force participation regression of all youth
(16-21) out of school

[Dependent variable: In or out of the labor force in March 1967]

Independent variable B coefficient T value

Constant

Age:

16 to 17

.6334 26.7

18 to 19 .1946 11.9
20 to 21 .2322 14.0

Race:
White
Negro -.0420 - 2.1

Sex:
Male
Female -.0921 -

Residence:
Not in poverty tract
Poverty tract -.0339 - 2.',

FILOW:

Less than $3,000, or negative ---
3,000 to 4,999 -.0022 - .1

5,000 to 6,999 -.0030 - .2

7,000 to 9,999 -.0162 - 1.0
10,000 to 14,999 .0219 1.2
15,000 and over .0010 .0

Number of family members:
1 to 3 ---
4 to 6 -.0498 - 4.1
7 and over -.0478 - 2.8

Marital status:
Not married
Married .0366 1.8

Residence:
Nonfarm
Farm -.0438 - 1.8

Years of schooling completed:
Less than 9 school years
9 or more school years .1362 7.7

Interactions:
Female and married -.4896 -21.1
Negro and married .0770 2.5
Negro and farm residence .0300 .5

R2 = .34
Mean of DV = .71
Probability of correct prediction = .74

N = 5569
SEE = .366
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Table G-7. Labor force participation regression of all youth
(16-21) living in largest 96 SMSA's

[Deperdent variable: In or out of the labor force in March 19671

Independent variables B coefficient T value

Constant

Age:

.5867 16.1

16 to 1' - - -

18 to 19 .0793 4.6
20 to 21 .0281 1.4

Race:
White
Negro -.0610 - 3.6

Sex:

Male
Female -.1557 -14.3

Relative opportunities (1966): (in percent)
Less than 72.0 - - -

72.0 to 89.9 .1105 5.3
90.0 and over .1648 5.9

Unemployment rate: (in percent)
0 to 2.4

2.5 to 3.4 -.0139
3.5 to 4.0 .0111
4.1 to 5.0 -.0260 - 1.2
5.1 and over .0118 .5

FILOW:

Under $3,000 and negative
3,000 to 5,999 -.0271 - 1.3
6,000 to 9,999 -.0085
10,000 and over .0200 1.0

Family status:
Nonhead
Head .1358 5.5

High school status:
Nongraduate
Graduate .1631 9.3

Major activity:
Other than school
School -.2891 15.5
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Table G-7. Labor force participation regression of all youth
(16-21) living in largest 96 SMSA's--Continued

[Dependent variable: In or out of the labor force in March 1967]

Interactions B coefficient T value

High school
status

Major activity
Relative

opportunity
(in percent)

-.2445
-.2082

-10.0
- 4.8

Graduate
Graduate

In school
In school

72.0 to 89.9
90.0 and over

High school
status

Major activity Family status

.0103 .1Graduate In school Head

R
2

= .143
Mean of DV = .495
Probability of correct prediction = .689

N = 7665
SEE = .46
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Table G-8. Labor force participation regression of all youth
(16-21) living in largest 96 SMSA's

[Dependent variable: In or out of the labor force in March 1967]

Independent variables B coefficient T value

Constant

Age:
16 to 17

.7040 16.6

18 to 19 .0155 1.0
20 to 21 -.0402 - 2.1

Race:

White
Negro -.0135 - .2

Sex:
Male
Female -.1494 -1.4.1

Relative opportunities (1966): (in percent)
Lass than 72.0 - -

72.0 to 89.9 .1006 2.9
90.0 and over .1158 2.6

Unemployment rate: (in percent)
0 t. 2.4 ---

2.5 to 3.4 -.0210 - 1.0
3.5 to 4.0 -.0126 - .6

4.1 to 5.0 -.0323 - 1.5
5.1 and over .0046 .2

FILM:
Less than $3,000, or negative ---
3,000 to 5,999 -.0125 - .5

6,000 to 9,999 .0124 .6

10,000 and over .0306 1.4

Family status:
Nonhead
Head .2880 4.1

High school status:
Nongraduate
Graduate .0697 4.8

Major activity:
Other than school
In school -.4033 -9.9
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Table G-8. Labor force participation regression of all youth
(16-21) living in largest 96 SMSA's--Continued

[Dependent variable: In or out of the labor force in March 1967]

Interactions B coefficient T value

Relative opportunity and race:
72.0 to 89.0 Negro -.0195 - .4

90.0 and over Negro .0343 .3

Unemployment rate and race:
4.1 to 5.0 Negro .0034 .1

5.1 and over Negro .0207 .5

FILOW and race:
$ 3,000 to '',5,999 Negro -.0454 - 1.0
6,000 to 9,999 Negro -.G310 - 1.8
10,000 and over Negro -.0075 - .1

Relative opportunity and family status:
72.0 to 89.9 Head -.1423 - 2.0
90.0 and over Head -.1875 - 2.2

Relative opportunity and major activity:
72.0 to 89.9 In school -.0254 - .6

90.0 and over In school .0547 1.0

R 2
.164

Mean of DV = .495
Probability of correct prediction = .689

N = 7665
SEE = .452
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Table G-9. Labor force participation regression of all youth
(16-21) living in largest 96 SMSA's

[Dependent variable: In or out of the labor force in March 1967]

Independent variable

Constant

Age:
16 to 17
18 to 19
20 to 21

Race:
White
Negro

Sex:

Male
Female

Relative opportunities (1966): (in percent)
Less than 72.0
72.0 to 89.9
90.0 and over

Unemployment rate: (in percent)
0 to 2.4

2.5 to 3.4
3.5 to 4.0
4.1 to 5.0
5.1 and over

FILOW:
Under $2,000, or negative
3,000 to 5,999
6,000 to 9,999
10,000 and over

Family stools:
Nonhead
Head

High school status:
Nongraduate
Graduate

Major activity:
Not in school
In school

B coefficient T value

.7161 19.0

.0280 1.7
-.0280 - 1.4

-.0660 - 4.0

-.1443 -13.7

- - -

.0676 3.4

.1312 5.2

---
-.e171 - . 8
-.0122 - .5

-.0219 - .7

-.1063 - 3.1

---

-.0236 .8

.0262 .9

.1200 3.9

.1488 3.3

.0272 1.4

-.3628 - 9.5
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Table G-9. Labor force participation regression of all youth
(16-21) living in largest 96 SMSA's--Continued

Dependent variable: In or out of the labor force in March 1967]

Interactions B coefficient T value

Family status and school status:
Head High school graduate .0512 1.3
Head In school -.1110 1.7

FILOW and major activity:
$ 3,000 to $5,999 In school .0043 .1

6,000 to 9,999 In school -.0490 - 1.2
10,000 and over In school -.1423 - 3.5

FILOW and family status:
$ 3,000 to $1.999 Head .0281 .4

6,000 to 9,999 Head -.1775 - 2.2
10,000 and over Head -.1974 - 1.7

Unemployment rate and major activity:
4.1 to 5 In school -.0595 - 2.2
5.1 and over In school .1361 4.5

Unemployment rate and school status:
4.1 to 5 High school graduate .0653 2.6
5.1 and over High school graduate .0491 1.7

Unemployment rate and family status:
4.1 t' 5 Head .0025
5.1 and over 11=ad .0944 1.9

2R = .20
Mean of DV = .495
Probability of correct prediction = .69

N = 7665
SEE = ".448
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Table G-10. Labor force participation regression of all youth
(16-21) living in the largest 96 SMSA's

[Dependent variable: In or out of the labor force in March 1967)

Independent variables

Constant

Age:
16 to 17
18 to 19
20 to 21

Race:
White
Negro

Sex:
Male
Female

Unemployment rate: (in percent)
0 to 2.5

2.5 to 3.4
3.5 to 4.0
4.1 to 5.0
5.1 and over

FILOW:
Less than $3,000, or negative
3,000 to 5,999
6,000 to 9,999
10,000 and over

Family status:
Nonhead
Head

High school status:
Nongraduate
Graduate

Major activity:
Not in school
In school

B coefficient T value

.7720 22.5

.0282 1.8
-.0269 - 1.4

---
-.0730 - 4.5

-.1440 -13.8

.0051 .3

-.0086 - .4

-.0148 - .5

-.0996 - 2.9

---
-.0219 - .7

.0281 1.0

.1260 4.1

- - -

.1529 3.4

.0289 1.6

-.3598 - 9.5
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Table G-10. Labor force participatton regression of all youth
(16-21) living in the largest 96 SMSA's--Continued

[Dependent variable: In or out of the labor force in March 1967]

Interactions B coefficient T value

Family status and school status:
Head High school graduate .0532 1.4

Head In school -.0996 - 1.6

FILOW and major activity:
$ 3,000 to $6,000 In school .0046 .1

6,000 to 9,999 In school -.0486 - 1.2

10,000 and over In school -.1447 - 3.5

FILOW and family status:
$ 3,000 to $5,999 Head .0298 .5

6,000 to 9,999 Head -.1756 - 2.2
10,000 and over Head -.2082 - 1.9

Unemployment rate and major activity:
4.1 to 5 In school -.0638 - 2.4

5.1 and over In school .1347 4.5

Unemployment rate and school status:
4.1 to 5 High school graduate .0618 2.5

5.1 and over High school graduate .0477 1.7

Unemployment rate and family status:
4.1 to 5 Head -.0049 - .1

5.1 and over Head .0872 1.8

R
2

= .219
Mean of DV = .495
Probability of correct prediction = .703

N = 7665
SEE = .443
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Table G-11. Labor force participation regression of all youth
(16-21) living in largest 96 SMSA's

[Dependent variable: In or out of the labor force in 1966]

Independent variables B coefficient T value

Constant

Age:
16 to 17

.8483 22.3

18 to 19 .2350 19.1
20 to 21 .2784 18.9

Race:
White
Negro -.1169 - 7.5

Sex:

Male
Female -.1632 - 6.5

FILOW:
Less than $3,000, or negative ---
3,000 to 4,999 -.0236 - .7

5,000 to 6,999 -.0943 2.8
7,000 to 9,999 -.0827 - 2.6
10,000 to 14,999 -.0637 - 1.9
15,000 and over -.0847 - 2.1

Family status:
Child, other relative of head
Wife or head -.0938 -5.2

Number of family members:
1 to 3 ---
4 to 6 -.0270 - 2.2
7 and over -.0001 - .0

Unemployment rate: (in percent)
0 to 2 ---

2.5 to 3.. -.0207 - .6

3.5 to 4.0 -.0424 1.3
4.1 to 5.0 -.0625 - 2.0
5.1 and over -.1157 - 3.5

Major activity:
Other than school
In school -.2412 - 5.3
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Table G-11. Labor force participation regression of all youth
(16-21) living in largest 96 SMSA's--Continued

[Dependent variable: In or out of the labor force in 1966]

Interactions B coefficient T value

FILOW and major activity:
$ 3,000 to $ 4,999 In school .0172 .4

5,000 to 6,999 In school .0647 1.7

7,000 to 9,999 In school .0915 2.5

10,000 to 14,999 In school .0485 1.3

15,000 and over In school .1395 3.2

Unemployment rate and major activity:
2.5 to 3.4 In school .0503 1.2

3.5 to 4.0 In school .0811 1.9

4.1 to 5.0 In school -.0102
5.1 and over In school .0918 2.2

FILOW and sex:
$ 3,000 to $ 4,999 Female -.0594 - 1.5

5,000 to 6,999 Female .0258 .7

7,000 to 9,999 Female .0100 .3

10,000 to 14,999 Female .0569 1.8

15,000 and over Female .0379 1.1

R
2

= .157
Mean of DV = .688
Probability of correct prediction = .720

N = 7665
SEE = .426
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Table G-12. Labor force participation regression of youth, 16-21,
children or other relatives of head, living in largest 96 SMSA's
[Dependent variable: In or out of the labor force in March 1967)

Independent variable

Constant

Age:
16 to 17
18 to 19
20 tc 21

Race:
White
Negro

Sex:

Male
Female

Unemployment rate: (in percent)
0 to 2.5

2.5 to 3.4
3.5 to 4.0
4.1 to 5.0
5.1 and over

Employment change (1965-66): (in percent)
Less than 3.50

3.50 to 5.49
5.50 to 6.49
6.50 and over

Major activity:
Other than school
School

Employment status of family head:
Unemployed
Not in the labor force
Employed

Welfare recipient s...atus:

Nonrecipient
Recipient

B coefficient T value

.6674 10.0

.0594 4.4
.0486 2.8

-.0978 - 5.4

-.0591 - 3.2

.0165 .7

.0341 1.4

.0264 .9

.0967 3.0

.0813 4.9

.1178 4.3

.0766 1.8

-.3404 - 4.3

.0684 1.0

.0990 1.6

-.0084
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Table G-12. Labor force participation regression of youth, 16-21,
children or other relatives of head, living in largest

96 5M5A's--Continued
[Dependent variable: In or out of the labor force in March 1967)

Interactions B coefficient T value

Major activity and family head employment
status:

In school Not in the labor force
In school Employed

Employment change and unemployment rate:
4.1 to 5.0 5.50 to 6.49
5.1 and over 5.50 to 6.49

4.1 to 5.0 6.50 and over
5.1 and over 6.50 and over

-.1735
-.1703

-.0682
-.0435

.0758
-.0466

-2.0
- 2.1

- 1.9
-1.3

1.1
-0.9

Sex and employment change:
Female 5.50 to 6.49 -.0312 - 1.1

Female 6.50 and over .0368 .3

Sex and unemployment rate:
Female 4.1 to 5.0 -.0111 -0.4
Female 5.1 and over -.0588 -1.9

Major activity and welfare recipient
status:

In school Recipient .0213 .5

R2 = .232 N = 5789

Mean of DV = .4755 SEE = .4386
Probability of making a correct prediction = .7154'
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Table G-13. Labor force participation regression of youth, (16-21)
children or other relatives of family head living in largest 96 SMSA's

[Dependent variable: flours ,upplied in 1966]

Independent variables B coefficient T value

Constant

Age:

16 to 17
18 to 19
20 to 21

Race:
White
Negro

Sex:

Male
Female

Unemployment rate: (in percent)
0 to 2.5

2.6 to 4.0
4.1 to 5.0
5.1 and over

Employment change (1965-66): (in percent)
Less than 3.50

3.50 to 5.49
5.50 to 6.99
7.00 and over

Relative opportunities:
Less thin 72.0

72.0 to 8g 9
90.0 and over

Residence:
Other than poverty tract
Poverty tract

Weeks worked of family head:
50 to 52
48 to 49
40 to 47
27 to 39
0 to 27

393.08 7.3

373.65 16.7
668.16 25.6

29.65 0.8

41.38 2.1

12.93 0.4
27.38 0.7

- 75.35 - 1.9

--- ---
3.80 - 0.1

- 12.36 - 0.4
22.00 0.5

20.67 0.5
3.59 0.1

124.24 3.8

70.06 1.2
28.06 0.6
66.47 1.1

182.51 5.7

R2 = .162 N = 4089
Mean of DV = 782.49 SEE = 621.25
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