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L. INTRODUCTION

The relative status of women and racial minorities in the labor force has been
undergoing signiﬁcant change for decades. The most notable of these changes in recent
history originated as early as the late 1950s and early 1960s. Throughout thi‘s time period
- the status of these groups underwent changes not only relative to white males, but aléo
relative to one another. One such change in the relative status of women and racial
minorities is demonstrated through relative unemployment rates.

As is illustrated in Figure 1, the unemployment burden of white females relative to
nonwhite males and nonwhite females has varied over time. Prior to the late 1960s, the
status of nonwhite individuals (especially nonwhite males) relative to white females was
improving significantly. However, beginning in the late 1960s this trend began to reverse.
This is especially interesting given the fact that while the status of white women relative to
racial minorities improved in terms of unemployment during this period, women were
entering the labor force in unprecedented numbers. The question of what caused this shift
in the unemployment burden in the late 1960s has yet to be thoroughly addressed and will
be examined in the following chapters.

During this time of change in the relative unemployment burdens of these groups,
beginning in the mid 1960s and continuing primarily into the early 1970s, civil rights
legislation was passed aimed at ending labor force discrinﬁnation and promoting labor

force advances by women and racial minorities. Although numerous explanations of this



_ Figure 1
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trénd reversal are possible, the concurrent nature of the shift in the unemployment burden
and the introduction of civil rights legislation raises the question of whether the civil rigﬁts
legislation of the 1960s had some perverse effect in terms of the status of racial minorities
relative to white women. The current knowledge of the forces driving labor force changes
and the impact of civil rights legislation is simply not sufficient to answer these questions.
The current state of the literature is such that it is difficult to discern whether a
relationship between civil rights legislation and relative unemployment burdens exists.
While opinions on the merit of racial and gender equality in the United States have been
converging in recent decades, serious conflict arises when the issue of correcting existing
inequalities is addressed. For the question at hand, it is essential to note that significant
disagreement exists regarding whether or not past legislation has been successful in
lowering the level of inequality in the workplace. While the passing of civil rights
legislation in the 1960s and early 1970s was a major attempt by the United States
government to end inequality in the labor force, a general consensus regarding the
effectiveness of these programs has yet to be reached in the literature. Several previous
studies have examined this issue focusing on the absolute gains of minorities and women
as well as gains made relative to white males (Burstein 1979, Leonard 1984, Smith and
Welch 1984, Heckman and Wolpin 1976, Goldstein and Smith 1976). Nevertheless most
have failed to examine possible changes in the position of certain minority groups relative
to one another. In addition, past research fails to examine the effects of such legislation
on unemployment rates and therefore overlooks a possibly unexpected result of civil rights
legislation, that being the advance of white females at the expense of racial minority

populations. Furthermore, many of these studies have employed less than optimal



methods of analysis. Correcting these inadequacies by thoroughly examining changes in
relative employment status is the focus of this research.

II. LITERATURE REVIEW

The following review of the literature will focus on those studies which are most
closely related to the topic of this study. Therefore it will focus on those studies which aid
in understanding the cause of the change in relative unemployment burdens experienced in
the post 1968 period and the possible role played by civil rights legislation in that change.
Past research has failed to examine this issue specifically. Those studies which are most
closely related to this research topic typically take one of two forms. The first of these
simply examine the determinants of unemployment rate differentials (usually the
differential between white men and women/racial minorities), but typically fail to consider
the possible impact of civil rights legislation on this differential. The second type examine
the impact of civil rights legislation on earnings and employment shares (among other
things) of women and racial minorities but fail to consider its possible impact on the
overall status of women and racial minorities in the labor market as a whole, or its impact
on the status of women and racial minorities relative to one another. Despite the fact that
previous work has not addressed several relevant issues, a basic understanding of past
findings is essential to the current work at hand. The following literature review will
examine the major studies in the areas mentioned above and will provide background
information on civil rights legislation and the trends in the labor force status of women and

racial minorities.



A. Legislation

The first major legislative step designed to deter discrimination in the United States
occurred with the passage of the Civil Rights Act of 1964 which prohibits discrimination
in all aspects of employment by race and sex. Title VII of that act established the Equal
Employment Opportunity Commission (EEOC) which provides a means through which
adherence to the elements of Title VII can be effectively monitored. In 1965, by executive
Order No. 11246, the Office of Federal Contract Compliance (OFCC) was established
which was designed to enfbrce the provisions within that order. Executive Order No.
11246 prohibits discrimination by race amohg government contractors and applies to all
firms who contract with the federal government in an amount of $50,000 or more, and
employ at least 50 workers. In 1966 the EEOC began requiring all firms in the private
sector with at least 100 employees, and all contractors with the federal government who
have contracts of at least $50,000 or have at least 50 employees (expanded to 15
employees in 1972), to report detailed employment numbers by race and gender. In 1967,
Order No. 11246 was amended by Order No. 11375 to include the prohibition of
discrimination by gender. Enforcement of these orders was taken to an unprecedented
level in 1968 when the OFCC began requiring federal contractors to develop and present
an affirmative action plan designed to take direct steps in correcting past inequities in
labor market practices. Order No. 4 from the Secretary of Labor in 1970 and its revision
in 1971 brought additional focus to the definition of af‘ﬁrmative action. The revision to
Order No. 4 in 1971 added emphasis on sex discrimination and led to the implementation
of specific affirmative action guidelines by 1972. Also in 1972, the Equal Employment

Opportunity Act was passed which amended the Title VII of the Civil Rights Acf in a way



which strengthened the EEOC in a number of Ways and aided in correcting for past

deficiencies in enforcement powers (Smith 1984).

B. Unemployment Differentials by Race and Gender

Several studies have examined unemployment rate differentials by race and gender,
the cahSes of these differentials, and how they have changed over time. While methods
are diverse and the manner in which discrimination is measured varies widely across
studies, a brief examination of these works can add valuable insight.

i. Empirical Evidence on the Determinants of Unemployment Differentials

Richard B. Freeman examined the relative status of black Americans is his paper
entitled “Changes in the Lébor Market for Black Americans, 1948-1972”. Although this
paper has a much broader scope than just employment effects, it does include several
interesting notes on employment. First of all, Freeman notes that although significant
advances occurred for black Americans over the time period observed, gains in terms of
the unemployment rate were disappointing. In fact he notes that the unemployment rate
for blacks was roughly twice that of whites for mos\t of the time period in question (similar
results are found with respect to white women (Ehrenberg 1980)). According to
Freeman, the black/white unemployment rate ratio for men appears to have peaked in
1962 and then began a downward trend. On the other hand, the same ratio for women
appears to have risen in the early.1950s (as was the case for men) fallen in the late 1950’s
and leveled off in the 1960s. Another fact noted by Freeman is the greater sensitivity of
black employment to short term changes in GNP relative to white employment. This is

found to be the case for white women as well (Ehrenberg 1980). Black women were



found to experience a more rapid labor market advance than black men throughout the
period, although black women started the period in a relatively worse position. The
relative labor force participation rates for both black men and women were falling over the
period. The labor force participation rate of black women is shown to rise during a
recession which is opposite of the behavior of white women.

Freeman further examines the labor market throughout tﬁis period by examining
possible changes in the demand and supply for minority workers. He notes that the
demand for black workers may have changed considerably due to the decreases in the
demand for discrimination (possibly due to civil rights legislation), changes in attitudes
toward discrimination, and the expansion of relatively nondiscriminatory sectors of the
economy. Supply side shifts such as an increase in the level of schooling achieved by
blacks and a shift of black workers to occupations with better employment opportunities
are also pointed out by the author. Upon analyzing demand and supply shifts separately,
Freeman concludes tentatively that the Civil Rights Act of 1964 had a positive effect on
the relative position of blacks in the labor market in terms of earnings and occupational
position. It is necessary to note, however, that the issue of the relative status between

minorities and women in terms of unemployment is not examined.

Upon reviewing the literature it is apparent that many factors influence differences
in unemployment rates. A reasonably typic;l study on this matter which uses 1990 census
data was presented by Leslie Stratton in her 1993 article titled “Racial Differences in
Men’s Unemployment”. According to Stratton, her results are consistent with previous
work in finding that only 20-40% of men’s racial unemployment differential can be

explained by “variables other than race”. However, demographic factors such as



education, age, and marital status are significant determinants. These results suggest that
in 1990, race still played an important role in determining unemployment rate differentials.
Other authors have noted that blacks may experience higher unemployment rates due to a
higher level of job turnover. (Barrett and Morgenstern 1974)

An article by Lora Holcombe (1988) examines the black/white unemployment rate
differential over the period of 1950-1980, with a focus on the determinants of this
differential and how they have changed over time. Holcombe uses microcensus data from
the years 1950, 1960, 1970, and 1980. From this data, she attempts to analyze the
probability of unemployment by demographic group through the use of a Blinder
decomposition. The primary focus of this paper is the finding that in 1950 blacks were
less likely to be unemployed, both males and females, thén were whites. On the other
hand, in 1960, 1970 and 1980 whites were less likely to be unemployed than blacks. In
her analysis, Holcombe controls for age, education, classification of worker (private
empioyment, government employment, self employed etc.) and other demographic
characteristics and finds that most characteristics, including education, contribute
significantly to changing the probability of unemployment.

The Blinder decomposition applied by Holcombe offers two possible “effects”
accounting for the difference in unemployment probabilities. The first of these is the
“endowment effect” which represents differences in mean demographic characteristics
between groups. The second contributing factor is the “residual effect” which is
attributable to differing labor force relationships. The decomposition reveals that the
endowment effect is almost entirely responsible for blacks having a lower unemployment

probability than whites in 1950. In other words, blacks were less likely to be unemployed



than whites in 1950 because of differing demographic characteristics. By 1980 most of
the unemployment rate differential was due to the residual effect (represented by differing
coefficients) which implies that blacks had relatively worse labor force ties, suggesting the
existence of discrimination.

Holcombe offers two possible explanation for the change in the unemployment
probabilities of blacks and whites. She attributes one possible explanation to the work of
Murray (1984) who focuses on the civil rights legislation of the 1960s and its possible
effect on disincentives to minorities in terms of acquiring the skills necessary for
employment. A second possible explanation is the effect of labor market desegregation
that has occurred since 1950. For example, as labor markets became less segregated, it is
possible that blacks who previously worked for black employers (along with other black
individuals) may have found themselves competing against whites for jobs provided by
white employers. Thus in a way desegregation may have opened a door to discrimination.

Measuring asymmetry in the labor force can also be accomplished through the use
of wage differentials and occupational segregation. For the purpose of this study, the
effect of these measures of inequality on unemployment rate differentials is the relevant
issue. Previous work has suggested that occﬁpational segregation may account for as
much as half of the. unemployment rate differential, but the effect of wage inequality on
these differentials is less clear (Flanagan, 1978). According to Flanagan, traditional
demand side theories of discrimination have suggested that as wage differentials narrow
unemployment differentials should increase. Flanagan shows however, that wage
differential may have important supply side effects as well in terms of labor market

turnover. In fact, he argues that higher wage differentials increase the black quit rate and



raise the probability that blacks who quit will become unemployed. He also finds some
evidence that younger black workers are assigned relatively less stable jobs. From his
statistical analysis he concludes that narrowing wage differentials should narrow
unemployment differentials for experienced workers (similar results are implied in terms of
the duration of unemployment differentials by Nord and Ting, 1994). Flanagan’s results
are less conclusive concerning the impact on labor force entrants. This research, at the
very least, makes it apparent that wage differentials are an important factor in determining
racial unemployment diﬁ’eréntials. |

Gender unemployment differentials have received considerable attention in the
literature as well. The majority of the literature in this area reaches similar conclusions
and can therefore be summarized in a reasonably concise manner.

In the 1974 article titled “The Female-Male Differential in Unemployment Rates”
Beth Niemi (1974) hypothesizes that the unemployment rate differential is most likely to
be attributable to any of three ‘causes. These possible causes are: 1) relatively more
frequent movement of women into and out of the labor force 2) women receiving
relatively less specific training and 3) the occupational and geographical immobility of
women. The author finds that during the period under study each of the hypothesized
causes was significant, but that the primary cause of the female-male unemployment rate
differential was the extensive movement of women into and out of the labor force.

Other studies on the female-male unemployment rate differential dissect the
unemployment rate into the duration of unemployment spells and the frequency of
unemployment spells. These studies typically find that the primary cause of this

differential is that women experience a higher level of job turnover relative to men.

10



Indeed, research in this area typically finds that women experience shorter duration of
unemployment than do their male counterparts (Sandell (1980), Bowers and Harkess
(1979), Marston, (1976)). In addition to finding that women experience more frequent
and shorter spells of unemployment, Stephen Marston demonstrates that the primary
driving force behind the cyclical nature of the female unemployment rate is failure to
achieve successful labor force entry.

An interesting approach to studying the female-male unemployment rate was
undertaken by Janet Johnson in her 1983 article entitled “Sex Differentials in
Unemployment Rates: A Case for No Céncem”. The author finds that the gender
unemployment differential is procylical which she argues provides evidence against
discrimination being the driving force behind the unemployment rate differential. In
addition, the author concludes that if women and men had the same characteristics during
the time period under consideration, women would be less likely to be unemployed than
their male cohorts.

ii. Labor Queues

A common phenomenon noted in the literature that is related to the existence of
unemployment rate differentials, and therefore to this topic of this research, is the
existence of labor queues. The literature notes that ﬁnemployed individuals essentially
have to “wait in line” for jobs. Given this fact, one possible explanation for the observed
unemployment rate differentials is that for whatever reason, there may be an ordering in
the queue regarding who firms prefer to hire first (Reskin 1990). Although labor queues
can be used to explain many labor market phenomena they can be especially useful in

explaining differences in unemployment rates (Thurow 1975). Ifit is true that the
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preferences of firms are related to race and gender, much of the unemployment differential
could be explained. Essentially if firms discriminate in hiring from pools of unemployed
people by hiring from those groups that they prefer the most first, then those groups
furthest down the labor queue will have to wait the longest for jobs. This relationship
between labor queues and discrimination in hiring formalizes the relationship between
unemployment rate differentials and discrimination and is essential in understanding -
unemployment rate differentials.

An insightful attempt to e@lain differences in unemployment rates among
demographic groups that focuses on labor queues and is related to the hypothesis of this
paper was presented by Shulman (1986). Shulman has two basic points that are relevant
to this topic. First of all he argues that gains in human capital made by disadvantaged
groups may not be helpful during times of high unemployment if discrimination exists.
During times of high unemployment, the cost of discriminations falls as high numbers of
qualified white individuals are available for work. In essence, as nonwhite individuals
attempt to work up the labor queue they are continually bumped back during bad
economic times as qualified white individuals enter unemployment. Secondly, according
to Shulman, in-recent years-discrimination has simply sh‘iﬁed more towards discrimination
in employment from wage discrimination. In fact, according to Shulman, it is possible that
firms simply decided to-obey the wage discrimination portion of Title VII and to “shirk”

on the employment side. Thus in the presence of labor queues generated by
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discrimination, Federal legislation that works to help eliminate wage differentials would
just worsen employment discrimination as the cost of hiring minority groups increases’.
The research discussed above has examined the trends in labor force status as well
as determinants of unemployment rate differentials, however past research has failed in
two key areas. First, past research has failed to examine the possible effects of civil rights
legislation. Secondly, it fails to examine possible changes which may have occurred -
during the period under question regarding the status of women and racial minorities
relative to one.-another. Therefore, 1in the search for literature which takes these factors
into consideration, the next section will focﬁs on studies which have actually examined the

effects of civil rights legislation.

C. Effects of Civil Rights Legislation

The most abundant literature dealing with the effects civil right legislation does not
deal with unemployment differentials per se, rather such studies tend to focus on changes
in employment shares and employment growth. Often such studies restrict themselves to
examining changes in the employment status of women and/or racial minorities relative to
white men. Alternatively, some authors examine the difference between the increases of
employment shares of women and racial minorities in firms “covered” by the EEOC as
opposed to “non-covered” firms. The following section will present the results of the
major studies in this area and provide a general picture of the status of research on the

topic.

! Note that this is similar to Becker discrimination where employers will only hire certain groups at a
discounted wage. If a discriminating employer cannot hire those groups at that discounted wage, it may
not hire them at all.
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A thorough examination of the trends in the relative status of minorities and
women in the labor force is presented by James P. Smith and Finis Welch (1984). In their
article entitled “Affirmative Action and Labor Markets”, Smith and Welch examine the
status of women and racial minorities in the years 1966, 1970, 1974, 1978, and 1980. The
authors utilize data from the EEOC (EEO-1 data) reported by firms in the above
mentioned years and data from the Current Population Survey. The primary hypothesis of
this paper is that through the relevant years minority representation should experience
more growth in firms that are required to report to the EEOC as opposed to firms that are
not required to report to the EEOC. In ‘addition, it is hypothesized that the gains will be
the largest among reporting firms that are federal contractors.

An interesting note made by Smith and Welch is that the percent of black workers,
both male and female, who were employed in covered firms rose dramatically during the
time period, especially in the period from 1966 to 1974. The percent of white women
working in covered firms, on the other hand, changed little during the time period
mentioned above. The authors also examine the occupational and wage differences by
race and gender through the period, however, these results are less relevant to the purpose
of this research and will not be discussed in this section. The primary method used by the
authors in testing their hypotheses is a simple comparison of the growth rates and/or
shares of employment of eachbdemographjc group in EEO-1 reporting and non EEO-1
reporting firms. The authors conclude that substantial gains were made by women and
especially minorities in the period examined, although they question the validity of the
EEO-1 data. Specifically they find that women and racial minorities experienced the

greatest advances in covered firms, especially in those which were government
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contractors. However, to the surprise of the authors most of the gains were made in the
pre-1974 period, a period in which the authors suggest that the enforcement powers of the
EEOC and the OFCC were weak if not insufficient.

In determining the impact of civil rights legislation, several authors have turned
their attention toward Affirmative Action. Such studies therefore focus on the efforts of
the OFCC and its relative impact on government contracting and non-contracting firms.

Goldstein and Smith (1976) specifically examine the “impact of the
antidiscrimination program aimed at federal contractors.” They employ a simple firm level
cross-sectional examination of the change in the relative status of women and racial
minorities in contractor versus non-contractor firms in thg time period from 1970-1972. 1t
is appropriate to note that the authors acknowledge the limitations of this technique with
regard to the absence of data back to the start of the program (prior to 1970), and the
exclusion of possible effects of anti-discriminatory policies on non-contractor firms.

The authors explore possible changes in wages as well as changes in employment
shares. For the purpose of this research, the interest lies in the results on changes in
employment shares. The authors regress variables such as total employment at a plant, the
change in employment at a given plant, the employment share of other race-sex groups in
1970, and dummy variables for presence of government contract and the occurrence of a
compliance review, on the employment share of a given race-sex group.

The results of the Goldstein and Smith paper are as follows. First, the authors find
that the relative change in black employment share was greater (and positive) in contractor
firms as opposed to non-contractor and even more so in firms subjected to a compliance

review. The results for black females, however, show no statistically significant difference
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in contractor firms as opposed to non-contractor firms. The story for the impact of
antidiscrimination policy on whites is quite different. Goldstein and Smith find that white
males gained from such policies, a fact that the authors have difficulty in explaining. Also,
they find that white females were actually hurt by such policies in that their employment
shares actually grew by less in contractor firms relative to non-contractor firms. The
authors suggest that the overall impact of Affirmative Action on women in general is not
surprising given the fact that the focus of Affirmative Action was on racial minorities
rather than women prior td 1972.

A similar analysis was undertaken by James Heckman and Kenneth Wolpin (1976).
Their analysis was centered around firm level data in the Chicago area. The method used
by Heckman and Wolpin is similar to that used by Goldstein and Smith. However, the
authors point out that previous work may be flawed (also noting the caveats presented by
Goldstein and Smith) primarily in terms of the treatment of the contract award process.
The authors point out that government agencies may indeed often award contract to firms
who had a high relative minority-women employment ratio regardless of contract status.
Therefore, any differential between contractor versus non-contractor may be due simply to
a “successful selection process” and not to a change in the employment practices of firms.
In turn, the authors attempt to control for this in their study.

The results of this research can be summarized as follows. First of all, firms with
government contracts‘ are likely to employ more blacks males than identical no-contractor
firms. On the other hand, the authors find that contractor firms hire somewhat fewer
black females and fewer white females as well. Contractor firms are also more likely to

hire individuals in the “other” racial category.
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Thus it appears as though there is a geheral consensus regarding the effects of
Affirmative Action during the during the first few years of the 1970’s in terms of
employment shares. Specifically, it appears as though in terms of employment black males
were helped by such policies, whereas black females may have been hurt. White males
may have benefited and white females probably suffered adverse consequences associated
with affirmative action in terms of employment shares. However, the early 1970’s is not
the only relevant time period; several other studies have focused on other time periods
since the passing of the civil rights legislation of the 1960’s.

Jonathan Leonard (1984) has examined the effects of Affirmative Action
extensively. Unlike previous authors, Leonard examines the effects of Affirmative Action
during the 1974-1980 period. However, his primary measure of the effectiveness of
Affirmative Action is once again simply a comparison of contractor and non-contractor
firms. He hypothesizes that if Affirmative Action was effective through the 1974-1980
period, the “rate of change of protected groups’ employment share will be higher in
contractor establishments than in non-contractor establishments, ceteris paribus.” He notes
that 1974 was an important year in terms Affirmative Action’s focus on women and its
enforcement power.

Leonard observes that during the time period in question black and female
employment did indeed grow faster in contractor firms than it did in non-contractor firms.
To confirm this observation the author employs the use of a regression in order to
determine the effect of contractor status and compliance review on the employment share
of a given demographic group. He controls for establishment size, industry, region, and

occupational and corporate structure. The results of this regression show that during the
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time period in question the employment share grew 3.8% faster in contractor
establishments than in non-contractor establishments for black males, 7.9% faster for other
minority males, 2.8% faster for white females, and 12.3% faster for black females. White
male employment share grew 1.2% slower in contractor firms. Compliance reviews are
found to increase the employment share of black males by an additional 7.9%, other
minority males by 15.2%, and black females by 6.1%. Compliance reviews caused white
female share to grow more slowly among contracting firms, but had no significant impact
on white male employment shares. Leonard also attempts to present his results in terms of
demand shifts. He assumes that Affirmative Action has not altered labor demand among
non-contractors, that demand elasticities are equal among contractors and non-
contractors, and that all firms face the same supply curve. Leonard concludes that
Affirmative Action has increased the demand for women and racial minorities relative to
white males. The effects are largest for non-black minority males and black females. The
effects are somewhat smaller for black males and white females.

A more unique approach to examining the effects of antidiscrimination legislation
is presented by James Heckman and Brook Payner (1979) in the article entitled
“Determining the Impact of Federal Antidiscrimination Policy on the Economic Status of
Blacks: A Study of South Carolina.” This article differs from past research in that it
attempts to explain a observed time-series phenomenon. Specifically, it examines the
changes that occurred in the relative status of blacks in manufacturing, primarily during
the 1960’s. The authors point out that almost precisely at the year 1965, the economic
status of blacks began to improve significantly both in terms of employment and wages.

The question raised by the authors is whether or not this improvement can be attributed
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directly to federal antidisrimination legislation, or if there were other forces at work
bringing about this change.

The authors explore several competing explanations for the sudden and rapid
improvement in black economic status that began circa 1965, aside from the contribution
of antidiscrimination policy. These explanations are summarized by the authors as “human
capital stories, supply shift stories, and tight labor market stories.” (Heckman and Payner
1979, 138) Upon considering the impact of several items unique to the South Carolina
labor market at the time? ihemltho.rs set out to test each one of these explanations
separately. The authors conclude that changes in educational attainment and changes in
industrial structure could not entirely explain the improvements in the labor force status of
blacks. The authors also conclude that tight labor markets alone are not likely to be the
sole determinant of this change of black status, although this hypothesis could not be
directly tested. The authors also reéogrﬁze the fact that the tight labor market hypothesis
cannot be rejected with certainty. Indeed the authors acknowledge the fact that the labor
market in South Carolina in the 1960s was unusually tight and that employers may simply
have used federal antidiscrimination policy as an “excuse to do whaf they wanted to do
anyway” (Heckman and Payner 1979, 174), that is, tap a plentiful reserve of low wage
labor. They attempt to explain the change in black economic status through the use of
econometric techniques and attribute any “unexplained” (the residual) change in status to
government policy and find that the “residual” (and therefore government activity) plays a
significant role.

It is apparent that Heckman and Payner’s results are not entirely conclusive, nor

are they likely to be generalizable, however, they do suggest that federal anti-
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discrimination legislation did indeed have an impact on the economic status of blacks in
South Carolina.
D. Summary

The most salient points of literature review presented in the previous sectior}s can
be summarized as follows: 1) unemployment differentials experienced by minorities have
persisted for many years, 2) unemployment differentials are probably caused by
demographic characteristics as well as discrimination (possibly in the form of labor
queues), 3) during the 1960-1980 period, blacks experienced large unemployment
differentials due primarily to differing labor force ties ,4) civil rights legislation probably
helped black males in terms of employment shares, 5) civil rights legislation probably
improved the status of white women as well as black- women in terms of employment
shares, although the evidence is mixed, 6) the effects of such legislation on the
employment share of white males is uncertain.

There indeed is no shortage of research involving unemployment rate differentials
by race and gender, nor is there a shortage regarding the impact of civil rights legislation
on employment. However, the literature is lacking in several ways. Research has not been
undertaken to specifically examine the change in the relative burden of unemployment
between females and racial minorities which began in the late 1960s. In addition, civil
rights legislation has rarely been mentioned as a cause of changes in unemployment
differentials, and seldom, if ever, been used as an explaﬁation for the changes in the
unemployment rate burden mentioned above.

Studies which have previously examined determinants of unemployment rate

differentials have focused primarily on demographic differences between race-gender
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groups. Others have focused on differences in labor force attachment. However, even the
most thorough of studies tend to overlook changes in the differential between females
(especially white females) and racial minority groups and the determinants of such
changes.

Research that has focused on the effects of civil rights legislation (especially
affirmative action) has been limited in scope as well. First of all, research in this area does
not address the possibility of gains made by white females at the expense of minority
groups. Secondly, suchsﬁldies often focus simply on employment shares of race-gender
groups in contractor versus non-contractor firms, while overlooking the effects of civil
rights legislation on the status of race-gender group in the economy as a whole. It is quite
possible, for instance, that if nonwhite employment grows faster in firms who contract
with the government, the unemployment rate for that group may stiﬂ worsen, .or at the
very least may be worse than it would have been in the abéence of such legislation.

* Indeed, such a measure of the impact of legislation does not consider changes in the labor
force growth of various demographic gfoups, changes in hiring and firing practices of
firms, the effects that such legislation may have on the non-contracting or non-reporting
sectors of the economy, or any other factor related to unemployment. For example, is it
accurate to note that civil rights legislation actually hurt white females given the fact that
their labor force participation grew dramatically during the time period while their relative
unemployment position improved? Might it be possible that the employment growth rate
for white females, for example, was lower in contracting firms than it was in non-
contacting firms because they simply experienced tremendous growth in employment with

non-contracting firms who wanted to appear to be non-discriminating? Therefore, the
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examination of mere employment growth and employment shares in particular firms or
industries does not provide sufficient information to measure the overall impact of any
piece of legislation.

These mentioned shortcomings in the current state of the literature lead to the
purpose of this current work. It is apparent that research is necessary that considers two
things beyond what is currently provided in the current literature. First, a thorough -
analysis of changes in unemployment burdens must be developed. Secondly, this analysis
must consider the possible role of civil rights legislation in shifting the unemployment
burden.

1. HYPOTHESIS
A. Origins of the Hypothesis

While several authors have examined differences in employment by race and
gender, few have offered explanations that are capable of explaining the aforementioned
trend reversal in unemployment Eurdens. For instance, human capital arguments are often
used to explain unemployment gaps. In order to explain this trend reversal using a human
capital explanation one of two things would have to be true. First, either large changes in
relative human capital would have had to occur, or secondly, it would behave to be true
that in order to meet affirmative action requirements firms simply hired individuals with
the most human capital and those individuals just happened to be white females.
However, neither of these appear to be likely candidates for explaining this trend reversal
because during this time the human capital gap between minorities and white males was
narrowing for nonwhite individuals, and nearly constant for white females (Burstein,

1979). These trends in the human capital gap are not consistent with a widening
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unemployment gap. Other authors have focused on changes in the wage gap as a factor in
determining the employment gap. Although the effects of the wage gap may not be
thoroughly understood, one would suspect that, in the absence of employment
discrimination, changes in the wage gap would have similar effects on employment for all
groups relative to white males. However, this is not the observed phenomenon. While
median wage and salary income for nonwhite individuals relative to white males did -
increase significantly during this time period, the trend began well before 1968. Alsoin a
trend that started before 1968 the white female/white male ratio of wage and salary
income fell somewhat. (Burstein 1979) Noting that both of these trends began well before
1968, it is unlikely. that they are responsible for the trend reversal that occurred at 1968.
Rather if discrimination existed it is likely that the narrowing of the wage gap simply
aggravated the problem. Still other authors have focused on tight labor market theories
and theories of occupational segregation. However these theories are unlikely candidates
for explaining such an abrupt and sustained change as the observed reversal. These points
suggest the possibility of employment discrimination as the driving force behind the trend
reversal which, and leads to the primary hypothesis of this research.
B. The Hypothesis

The hypotﬁesis of this research stems from previous work to a certain degree. One
possible explanation for the trend reversal in unemployment burdens mentioned previously
is that civil rights legislation may have had an unexpected and perverse effect. It is
possible that the addition of affirmative action to the existing civil rights legislation of the
time may have influenced the decision making of discriminating employers in that they

now viewed protected groups as substitutes in fulfilling the “good faith effort” required by
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affirmative action. This interpretation of the law could be used by contracting firms in an
attempt to meet affirmative action requirements and by non-contracting firms to attempt
to be perceived as non-discriminating firms. Indeed if employers have preferences in
discrimination such that they prefer to hire white males (most employers were white males
~ at the time) over all demographic groups and also have preferences between other
demographic groups, it is possible that affirmative action could affect various demographic
groups differently.

In terms of the familiar “Becker employer discrimination”, discriminating firms
behave as though the wage for those against whom the firm discriminates is w(1 + d)
where w is the market wage rate and d is a discrimination coefficient (Becker 1957). In
these terms, a primary goal of anti-discrimination legislation would be to force firms to
behave as though d;= 0 for all groups. In terms of this research, the possibility that the
discriminating employer has a different discrimination coefficient, d; , for each group that it
discriminates against is explored”. The following preferences are assumed to hold where
the subscript ww = white women, nww = nonwhite women, wm = white men,and the
subscript nwm = nonwhite men:

1) duw < Aoym < Ay
2) dwm=10

This implies that discriminating employers discriminate first by race and then by gender.
This in turn leads to a labor queue of the same order, ceteris paribus.

In the presence of discrimination and the resulting labor queue, if a firm must meet

“quotas” in compliance with EEOC guidelines or simply hires members of certain groups

2 This ordering may be influenced by pressures faced by the employer due to employee discrimination.
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to avoid discrimination lawsuits, employers may be willing to hire as many of the group
with the lowest d; as possiBle in order to achieve their goals. However, if an employer
could hire enough members of the group with the lowest d; to meet its needs, then it
would have little or no incentive to hire members of other minority groups. In other
words, it simply practices discrimination of a different sort. If there are not enough
members of the group with the lowest d; (in this case, §vhite women) to meet its needs,
then a firm will hire nonwhite men, and eventually nonwhite women. However, it is
interesting to note that duﬁng the relevant time period, white women were entering the
labor force in large numbers. Whether this is an effect of legislation or not is questionable,
but it is obvious that if the hypothesis of this research is correct, the existence of a large
pool of white women available to the labor market would have a significant negative
impact on nonwhite individuals.

The hypothesis of this research stems from the fact that as labor markets became
more integrated upon the passage of civil rights legislation, more women and racial
minorities attempted to gain employment from discriminating firms. If employers prefer to
hire white females over other protected groups, members of other minority groups are put
at a relative disadvantage and therefore must search for a longer period of time to find
employment. In this case, labor market desegregation would hurt those groups who are
the furthest down the labor queue. In addition, in the presence of this type of
discrimination, affirmative action through specifying that a “good faith effort” must be
made might cause discriminating firms to meet the good faith effort by simply hiring the
members of the group that it discriminates against the least. Given the hypothesized

employer preferences, this would cause the unemployment burden of white females to
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improve, but it would cause the relative burden of nonwhite males and perhaps nonwhite
females to worsen due to the increased amount of time required to successfully obtain
employment’.

The primary hypothesis of this research is that affirmative action altered the nature
of discrimination (through altering the discrimination coefficients of the relevant groups)
rather than eliminating it. In other words, it altered the manner in which labor market
desegregation occurred in a way that helped some groups and harmed others, perhaps
even reversing improvements that were made in the pre-affirmative action period. This
change in discrimination impacted the relative unemployment burdens of protected groups
in two ways. First of all, it gave employers an incentive to hire more white females in
order to make a “good faith effort” (thus lowering the discrimination coefficient of white
females) at the expense of racial minorities. Secondly, affirmative action may have altered
the relative status of nonwhite women and nonwhite men in the labor queue. Specifically,
by allowing nonwhite women to be counted as “double minorities™ affirmative action may
have lowered the discrimination coefficient of nonwhite women, thus improving their
position in the queue. If this change was large enough, it may in fact have pushed
nonwhite men further down the labor queue and therefore magnified the negative effect of
affirmative action on nonwhite men. It is hypothesized that this in turn caused the
unemployment burden of nonwhite men to worsen during the time period under

consideration due to longer unemployment spells. Nonwhite women may have been

3 1t is also possible that the longer duration of nonwhite individuals was magnified by a change in the job
queue for protected groups. For example, due to civil rights legislation protected groups may have
perceived better probabilities associated with getting preferred jobs and therefore spent more time
searching for such jobs. However, in the face of discrimination, the higher probability of employment in
one of the more preferred jobs may only have been realized by those groups with the lowest d;.
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helped if the offsetting effect of being counted twice for the purpose of affirmative action
is enough to lower their discrimination coefficient and bump them up in the labor queue.
In addition, if employment discrimination is present, the narrowing of the wage gap could
potentially magnify all of these results.
IV. METHODOLOGY

The basic method employed in the analysis of the relationship between
discrimination, legislation, and the shift in th§ relative unemployment burdens of women
and nonwhite individuals will be composed of two parts. The first portion of the analysis
will be purely econometric in nature utilizing vector autoregression. The second method
employed will consist of an analysis of unemployment duration and incidence by
demographic group during the post-1968 period.
A. Econometric Analysis

The complexity of labor market dynamics in the macro sense enhances the
attractiveness and worth of non-theoretical methods of analysis. One such widely
accepted method is the use of vector autoregression (VAR). VAR is simply an
econometric method that treats each variable in the model as endogenous. Each variable
of the model is assumed to be a function of lagged values of itself as well as lagged values
of all other variables in the model. In turn, vector autoregression does not require a
theoretical specification of the model.

A representative work of the application of a VAR that closely mirrors the analysis
undertaken in the following chapters is presented by John Abell in his 1991 article entitled
“Distributional Effects of Monetary and Fiscal Policy”. In this article Abell attempts to

investigate the possibility that monetary and fiscal policy have differing effects for
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individual demographic groups. He notes that while most authors focus upon the effects
of such policy on aggregafe measures such as unemployment, few actually look at the
distributional effects of such policy across race and gender groups. Abell presents a
macro-oriented method designed to test for this possibility. The author follows the
method of Sims (1980) in terms of the VAR techniques employed. According to Abell
this method is “well suited to the task of identifying thé temporal response of an economic
variable, such as an unemployment rate, to an unanticipated shock, or innovation, to a
policy variable” (Abell 1991, 274). The author estimates separate VAR models for each
demographic group in which lagged values of the policy variable (the money supply
measured by M2 and changes in cyclically adjusted government budget deficit) are
regressed on each group’s unemployment rate in order to determine the responsiveness of
that group’s unemployment rate to a shock in the policy variable. In addition, in order to
account for changes brought about by the Reagan administration, Abell divides his data
into two periods, 1974-1980 and 1981-1987. The results of the author’s Chow test
indicate that the two time periods do indeed require separation. Through the use of
impulse response functions Abells shows that the unemployment rates of different
demographic do indeed respond differently to changes in macroeconomic policy over time.
Abell’s research implies that the effect of a policy shock on a given group’s
unemployment rate can be analyzed through the use of a VAR and that each response can
be compared to that of other groups. In addition, the author’s work demonstrates that the
response of a group’s unemployment rate to a shock in a policy variable can be analyzed

and compared for two separate time periods as distinguished by a Chow test.

28



The intent of this work is to apply macro-oriented techniques similar to those of
Abell in order to determine the differing impact of affirmative action on various
demographic groups. The primary difference from Abell’s work is that all of the
unemployment rates and macro variables will be included in the VAR in order to account
for the complex interactions between the variables. Separate equations will be run for the
time period before April of 1968 (approximately the date at which affirmative action was
implemented) and the time period from April of 1968 forward and the results compared.
This technique should reveal the ordering of the labor queue, if it existed, in each time
period. For example, if a labor queue existed, a positive shock in the unemployment rate
for any group should have the largest adverse impact on the groups furthest down the
labor queue from the group that experienced the shock as the number of most preferred
individuals available for employment increases. Specifically, if the hypothesized ordering
existed and a shock in the unemployment rate for white males occurred, for example, the
largest impact should be felt by nonwhite females, the next largest by nonwhite males, and
the smallest by white females. The effects of affirmative action should be manifested by a
change in, or the elimination of, the ordering of the labor queue during the time period
after its passage.

B._Analysis of Duration and Incidence

Changes in the unemployment rate for any given time period can be attributed to
two basic causes. First, it is possible that the length of unemployment spells changes (a
change in duration). Secondly, it is possible that the number of people who enter
unemployment during a given time period may change (a change in incidence). The

relative importance of these two causes may have significant policy implications. As noted
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in the previous section, changes in unemployment duration and incidence provide valuable
information. However, such an analysis has not been done in a way that will satisfy the
needs of this work. The methodology employed here will be a combination of previous
work, some of which is presented in this section.

Evidence of the relative importance of unemployment duration and incidence can
shed light on the validity of the hypothesis stated previously. If this hypothesis is true, the
duration of unemployment for nonwhite men, and perhaps nonwhite women, should be a
significant force behind thé relatively worsening position of these groups in the labor force
after 1968. This stems from the fact that nonwhite individuals are further down the labor
queue. Given the fact that white females were entering the labor force in large numbers
during this time period, employers had an ample supply of individuals to hire in order to
appear as though they were making a good faith effort in making more jobs available for
protected groups. In turn, as labor markets became more integrated and nonwhite
individuals found themselves competing with white females for jobs, nonwhite individuals
would have tb wait (revealed by longer unemployment duration) until employers found it
“necessary” to hire more of their respective demographic group (this effect would be
magnified for nonwhite males as they were “bumped” down the labor queue). Therefore,
if after 1968 changes in unemployment duration for different demographic groups had the
hypothesized ordering, the hypothesis of this paper would find support.

The likely role played by changes in unemployment incidence is unclear. If
employers were to fire members of demographic groups disproportionately, this would
simply be due to discrimination in employment termination. It.is believed however that

firms would be less likely to practice discrimination in firing due to the high risks
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associated with it. In addition, it is likely that ifa discriminating firm has found its optimal
race/gender mix, it is likely to try preserve that mix when firing is necessary. Although -
this may or may not be the case, the importance of changes in incidence is ancillary to the
focus of this paper but provides useful information. Ifit is found that an increase in
incidence relative to duration was the primary force causing the changes in the relative
unemployment burden of white females and nonwhite individuals, the hypothesis of this
presented here is unlikely to be accurate. If'it is found that the incidence rate became
relatively more important after 1968, it is possible that affirmative action had a different
perverse effect than the one hypothesized. For example, it may be the case that
affirmative action successfully prevented discrimination in hiring, but did not prevent
discrimination in firing. In other words, it is possible that firms hired demographic groups
according to their representation in the entire population (or perhaps even favored
protected groups), but it may also be that firms discriminated by firing certain
demographic groups at higher rates thus increasing the incidence rate of certain
demographic groups.

The duration and incidence of unemployment by demographic group has been
examined to some extent in the literature. A representative study of the literature on the
~ incidence and duration of unemployment was presented by Hal Sider in 1985. Sider’s
work was unique at the time in that it recognized the need for. a method of analysis that
did not rely upon steady state assumptions. Sider’s work is typical in that it simply
examines duration and incidence for the entire labor force. The author uses unpublished
data from the Current Population Survey for the years 1967-1982 in order to analyze

trends in the relative importance of duration and incidence in the determination of the
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unemployment rate. Sider finds that over the period the long run increase in the
unemployment rate was nearly equally attributable to increases in duration and incidence,
but that cyclical variations were due primarily to changes in spell duration.

A similar study was undertaken by Michael Baker in his article entitled
“Unemployment Duration: Compositional Effects and Cyclical Variability”. Baker applies
non-steady state techniques to data from 1980-1988 by race and gender. He finds that
during the 1980s increased duration was the primary cause of higher unemployment rates
for most demographic groups during recessions. The author notes that this results differs
from the results of most studies using data from the 1960s and 1970s that employed
steady state assumptions.

In addition to the work mentioned above, numerous studies have been conducted
that examine similar but not identical topics. For example, research such as that by
Bowers and Harkess (1979) examines duration by age and sex, whereas Butler and
McDonald (1986) examine trends in unemployment duration for the entire labor force
from 1948-1980. However, the research mentioned above fails to examine both duration
and incidence by race and sex for the time period under examination in this research and
fails to consider the possible effects of civil rights legislation.

The literature to date on unemployment duration and incidence has failed to
provide the information needed for this current work in several ways. First of all, until the
work of Hal Sider in 1985, much of the research in this area relied upon the use of steady
state assumptions, implying that the flows into unemployment and out of unemployment
are constant over time. The work of Sider demonstrated that this technique is not

optimal. Secondly, researchers employing non-steady state techniques have not examined
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unemployment duration and incidence by demographic group over the relevant time
period. Therefore, in order analyze unemployment duration and incidence the research
presented here will employ non-steady state techniques similar to those of Sider, but will
focus on changes experienced by different demographic groups as was the case with Baker
(1992) and Bowers and Harkess (1979).
V. DATA

This research involves two separate types of analysis (the VAR and the analysis of
unemployment duration and incidence) each of which requires a unique data set.

The VAR technique requires standard aggregate economic data on unemployment
rates, GDP, M2, and the cyclically adjusted budget deficit. Data of this type is readily
available for the time period under consideration. The unemployment data was
downloaded from the Bureau of Labor Statistics web site. A potential limitation of this
data is the limited racial categories provided during the earlier portion of the time period
under consideration. Specifically, there are only two racial categories provided, those
beiﬁg “white” and “nonwhite”. However, this limifation is not expected to be a major
obstacle in testing the hypothesis stated previously. The data on M2 was downloaded
from the FRED (Federal Reserve Economic Data) database located at the web site
maintained by the St. Louis Federal Reserve. Data for the cyclically adjusted budget
deficit was collected form the Survey of Current Business (1986). None of the data for
this analysis is seasonally adjusted.

The data required for the analysis of the duration and incidence of unemployment
spells is a bit less common. Conducting a non-steady state analysis of this sort requires

the use of unpublished Current Population Survey data on the duration of current
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unemployment spells by individual weeks (0-99) by race and gender. This data underlies
the published intervals and has been collected since 1967. It is available only on
microfiche at the Bureau of Labor Statistics in Washington DC. The data used in this
research is an unofficial copy of the data provided on these microfiche.*

VL. ANALYSIS

A. Vector Autoregression

i._Stationarity

Itisa well-documehted fact that time series data need to be stationary in order for
time series relationships to be correctly modeled (Hsiao 1981). Therefore, for the purpose
of this research the data sample was split at the April 1968 point and the data series for the
two time periods were tested for stationarity. Inspection of the autocorrelation functions
indicate several of the series may not be stationary and indeed warrant further testing.
Perhaps the most common test applied to this problem is the augmented Dickey-Fuller
test. The augmented Dickey-Fuller test is provided in the SAS/ETS software and is
applied to the data used in this research. Each data series was tested for a unit and second
roots as well as a twelve month seasonal unit root. The test provided in the SAS software
provides some flexibility in the specification of the Dickey-Fuller test. Specifically, the
TREND option allows for three different possibilities: 1) TREND=0 “assumes the series
has a zero mean” 2) TREND=1 “includes an intercept term” 3) TREND=2 “specifies an
intercept and a linear time trend”. Afier visual inspection of the data it was determined
that the following routine would provide the most accurate test for stationarity. This

routine is as follows: First each series was tested for a unit root with the TREND=2

* This unofficial BLS data was provided by Mike Horrigan.
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option in order to allow for the trend that was apparent in the data. If no unit root was
found the series was tested for a seasonal root. This testing for a seasonal root was done
first with the TREND=0 option and then with the TREND=1 option. On the other hand,
if a unit root was found to exist in the original test, the series was differenced and checked
for a second root using all three TREND options. If no second root was found (no
second roots where found to exist for any of the data series) but a unit root had been'
found, the series was differenced and tested for a seasonal root using the TREND=1
option. It was found that all of the unemployment series and the deficit series required
first differencing only. The GDP and M2 variables were presented as growth rates and
were stationary, thus requiring no diﬁ‘erencing.

ii. Lag Lengths

Following Enders (1995), determining the lag lengths to use in a VAR is important
for several reasons. First of all, given the nature of a VAR, degrees of freedom are
quickly used up as the number of lags included is increased. Recalling that a VAR has a
total of n’p +n parameters, where p is the number of lags used for each of  variables, the
number of parameters that must be estimated in the system increases by a factor of #°
when the lag length is increased by one time period. Therefore, in a system such as the
one qurrently under consideration increasing the lag length by one time period increase the
number of parameters to be estimated by a total of 49. Therefore, the researcher must be
careful not to consume degrees of freedom unnecessarily. The importance of this is
magnified in studies such as this one where the sample size is relatively small, recalling that
the sample was split at the April 1968 point and that some data series are only available

back to July of 1959. On the other hand, if the researcher does not include enough lags in
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the model, the model will be misspecified. In order to avoid this misspecification as well
as avoid wasting degrees of freedom, Enders suggest several possible methods for testing
for the appropriate lag lengths. Perhaps the most useful, and most common, tests for lag
lengths that do not rely upon asymptotic theory are the “mutivariate géneralizations” of
the Akaike Information Criteria (AIC) and the Schwartz-Bayesian Criteria (SBC). Both
of these tests were used to determine the appropriate lengths in this model, but the SBC
was found to provide more consistent results and was therefore the primary statistical tool
to analyze lag lengths. The SBC is presented in Enders as:

SBC =T log |Z| + N log(T)
where |Z| is the determinant of the variance/covariance matrix of the residuals and N is the
total number of parameters estimated in all equations of the system and T is the number of
usable observations. A search of 3, 6, 9, and 12 (where possible) lags was conducted for
this model for each of the time periods. The minimum SBC was found to be at a lag
length of three months for both time periods and therefore was chosen as the appropriate
lag length for all variables in each time period.

iii. Verification of the Sample Split

The hypothesis of this research relies upon the assumption that the basic structure
of the relationship between the unemployment rates of certain demographic groups
changed after the introduction of affirmative action. This is an assumption that can easily
be tested with the use of Chow tests.

Following Pindyck and Rubinfeld (1991), in order to test the hypothesis that the

coefficients for regressions in two different time periods are identical (i.e. the sample
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should not be split because the basic relationships are the same in each time period), the
following F statistic should be computed:
Fi nemac = ((ESSg - ESSur)/K)/(ESSur/(N + M - 2k))

Where k is the number of restrictions, N is the number of observations in the first time
period and M is the number of observations in the second time period. Also, ESSris the
error sum of squares for the restricted model and ESSyg is the error sum of squares for the
unrestricted model. In this case, the restricted model is the model which does not split the
sample, thus restricting the coefficients in the two time periods to be equal. Each model
was run with three lags on each variable as was explained in the previous section. The
critical F values for Fo3 513 is approximately 1.5. The F statistics calculated for each
equation in the VAR are as follows: GDP = 2.34, Deficit = 10.07, M2 = 1.99, White Male
= 2.29, White Female = 3.39, Nonwhite Male = 2.87, Nonwhite Female = 4.27. In turn,
the null hypothesis of equal coefficients in the two time periods is rejected in each case and
the sample split is thus verified. This supplies statistical confirmation of the break in the
data and supports the notion that the relationship between the variables changed
significantly after the introduction of affirmative action.

iv. The Model

As stated pfeviously, vector autoregression is an excellent method for analyzing
the relationships between variables, especially over time. This research is primarily
concerned with the relative well being of different demographic groups in terms of
unemployment rates during two different ';ime periods.v As is often noted, the VAR itself
does not require the use of a specific theoretical model. As stated by Enders (1995) the

primary role of the economist is simply to choose which variables are to be included in the
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model. However, a bit of caution is warranted in the selection of the variables to be
included in a VAR. Due to the nature of a VAR, the number of parameters that must be
estimated tends to be large. In fact the number of parameters estimated in a VAR with »
variables and p lags on each variable is #'’p + n. | Therefore, it is important to choose
variables in a parsimonious fashion as the addition of extra variables will consume a large
number of degrees of freedom. The variables chosen for the model in this current work
largely reflect those of Abell, with a few minor exceptions. Unlike the work by Abell
mentioned previously, this current work includes unemployment rates for all groups in the
VAR thus acknowledging the complex interrelationships involved in each series. In
addition to the unemployment rates, the growth rate of M2 (as a measure of monetary
policy), the cyclically unadjusted budget deficit (as a measure of fiscal pblicy), and the
growth rate of real GDP are included in the model. As pointed out by Abell (1991), both
monetary and fiscal policy have a differing impact among demographic groups in terms of
unemployment and therefore are appropriate variables to be included in any model which
attempts to analyze the relationship between the unemployment rates of different
demographic groups. GDP was also included in the model, unlike Abell, as it seemed to
be a prime candidate for enhancing the explanatory power of the model. The equations
applied to each time period are identical and are as follows:
GDP, = B3, + B 6pp-1GDP:1 + B 6ppt-2GDP 2 + B oppt3GDP 43 +
B pers-1DEF ¢1 + B pErt2DEF 12 + BperssDEF 13 + BavpetM2 4 +
BrvzoM2 2 + BreaM2 i3 + Bwnet WM 1+ BwngeaWMi2 +

BwmtsWM 3 + BwrtaWF 1+ BwrioWF 12 + BwresWE o3 +
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BawmeiNWMe; + B ywnie2NWM 12 + B awniesNWM o3 +

Brwes1 NWF o1+ B awrtaNWF 1 + Bxwres NWF 3 + B spiSD’

DEF, = B, + B 6ppt-1GDPey + B 6ppt2GDP 12 + B apps3GDP 15 +
B per,t1DEF 1.1 + B pEr2DEF 12 + BperssDEF 13 + Bapsa M2 +
BrtoM2 12 + BaesM213 + Bwnei WM w1+ Bwng WMo +
BwmesWM 3 + Bwr et WF 1+ Bwre2WF 12 + BwrisWF 3 +
B xwnt-1NWMet + BawaeoNWM i + Bxwn e aANWM 13 +

B zwrt1 NWF i+ B xwr e oNWEF ¢ + B ywres NWF 3 + Bsp1SD

M2:= B, + B pp+1GDPr1 + B apps-2GDP 12 + B 6ppt3GDP 13 +
B pers-1DEF .1 + B pprt2DEF 12 + BpersDEF 13 + Bap M2 +
BataM2 12 + BaptsM2 13 + B WM 11+ BwaneaWM e +
BwmisWMis + BwreiWF 1+ BwrtoWF 12 + BwreaWF 13 +
Brwae iINWML1 + Baxwmt2NWM 2 + Bawa:aNWM 3 +

Bnwrt1 NWEF o+ B xwr2NWF 2 + B axwees NWF 3 + Bspg1SD

WM = B, + B opt1GDPy.y + B appt2GDP 12 + B 6ppt3GDP .3 +
B per1DEF w1 + B ppr2DEF 12 + Boprt3DEF 13 + BapgiM2¢q +
BazsoM2 2 + BresM2 3 + Bwnge it WM 11 + B wngeaWM o2 +

BwmesWMes + BwreiWF o1+ BwroWF 12 + BwresWF s +

® Each equation includes monthly seasonal dummy variables.
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B rware- iNWMi + B xwae2NWM ¢ + B xwnviesNWM 3 +

B awrg1 NWF i+ B awr2NWEF 1 + Bawres NWF w3 + Bspe1SD

WF. = B, + B epp-1GDPy.1 + B 6ppt2GDP 2 + B appt3GDP 13 +
B pert1DEF 11 + B per2DEF 1 + Bpert3DEF 13 + B M2 +
BrioM2i2 + BresM2e3 + Bwnvtt WM 1+ B WM 2 +
B ww-sWM 3 T BwreiWF 11+ BwrtoWF 12 + BwresWF 3 +
B xwne iNWMes + Bawnii2NWM iz + Bxwng e sNWM 3 +

B xwrt1 NWEF o1+ B awr - oNWEF 12 + B awres NWEF 3 + B sp1SD

NWM; = B, + B pp1GDPw1 + B appt2GDP 12 + B 6pptsGDP 13 +
B per-1DEF 1 + B pers2DEF 3 + B pprssDEF 13 + BapeiM24g +
BzioM2 12 + BaptsM2 13 + B et WM 1+ BuagoWM 2 +
BwamtsWM s + BwreiWF 1+ BwrtoWF 2 + BwresWF s +
B xwam e iNWMer + B xwneo2NWM ez + Bxwni e sNWM 3 +

B xwes1 NWEF o1+ Bywr2NWF 12 + B awres NWF o3 + Bsps1SD

NWF, = B, + B 6pps1GDP.1 + B appt2GDP 2 + B oppe3GDP 3 +
B pEr,1DEF 1 + B pert2DEF 12 + BpprtsDEF 13 + BMZ,t-lMZ t1t
Br2toM2 1 + BrapesM2es + B WM,t-lWM w1+ Bwnme2WM 2 +
BwmesWM iz + BwrtiWF 1+ BwreoaWF 12 + BwresWF s +

B yware iINWMe; + B xwnvie2NWM i + B awane sNWM 3 +
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B xwet-1 NWF o1 + B awr.e2NWF 5 + Bxwres NWF 3 + Bsp1SD.

As can be seen, the variables on the right hand side of each equation are identical.
Therefore there is no advantage to using seemingly unrelated regressions techniques as it
would involve no efficiency gains over ordinary least squares estimation.

v. Impulse Resp_qnse Functions

Due to the complexity of a vector autoregressive system and the associated
difficulties in the interpretation of the parameter estimates, certain methods have been
developed to provide a more informative representation of the relationships between the
variables in a VAR. One of the most common methods, and the one that is employed
here, is the impulse response function. In the most basic sense, following Enders, the
impulse response function traces out over time the effects of a shock in one variable on the
level of the other variables contained within the system. For instance, a one standard
deviation shock in a variable may have a contemporaneous effect on the level of some
other variable in the system. However, over time, the overall impact of the shock in this
variable will be greater than just this initial shock. In other words this shock may have
secondary effects that are felt throughout the system both contemporaneously and in
future periods. Given the fact that in a VAR each variable is assumed to be a function of
its own lagged values and the lagged values of the other variables in the system it is
apparent that this contemporaneous shock will have additional effects in future time
periods. For example, in a two variable VAR, if a variable, 4, experiences a one standard
deviation shock in time period one, that shock may have a contemporaneous impact on a

variable, B. In the two variable example the impact of this shock will be felt in time period
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two because the magnitude of 4 in time period two is a function of the levels of 4 & B in
time period one. Similarly; if the VAR contains at least two lags, in time period three the
size of the shock to variables 4 & B will be determined by the size of the impact of the
initial shock in time periods one and two. If the system is stable, the impact of this shock
should approach zero as the number of time periods increases. It is this basic “tracing
out” procedure that leads to the impulse response function.

To derive an impulse response function one must first estimate the values of the
parameters of the system, for it is the value of these parameters that will determine how a
shock in one variable is distributed throughout the system over time. Once the parameters
have been estimated one can introduce a shock in one variable at time period one and see
how it “changes” the levels of the other variables over time. The magnitude of these
changes are determined by the estimated parameters. It is assumed that this shock occurs
only at time period one and returns to zero in time period two.

There are two basic problems that must be resolved before impulse response
functions can be derived. First, if one is to introduce a one standard deviation shock to a
system, one must first be able to measure the size of the shock. Secondly, given the
nature of a VAR, it is necessary to identify the contemporaneous nature of the shocks in
the variables within the model. The answers to these questions are closely related. The
first of these questions is straight forward. Given that fact that the value of a variable is
assumed to be explained by past values of that variable and past values of the other
variables in the system, the observed residuals from the equation represent shocks that
have occurred to that variable in the current time period. Therefore the shock introduced

to the system is simply a one standard deviation shock in the residuals for a given
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equation. The answer to the second problem, following Enders, is a bit more complex
noting that it is necessary to determine the contemporaneous nature of the shocks in the
variables of the model in order to trace out the effects of a shock throughout the entire
system. The most common way to approach this problem is to impose a structure on the
relationship between the shocks. Perhaps the most common of these “decompositions” is
the Cholesky decomposition. Such a decomposition is relatively easy to implement, but
clearly arbitrary. A Cholesky decomposition was imposed on the system at hand, but it
was found that when the ofdering was reversed, the resulting impulse response functions
were altered substantially. As is warned by Enders, this result indicates that the researcher
should look for another decomposition, as the decomposition preferably should not dictate
the outcome of the research. Keeping with the spirit of a VAR, the decomposition chosen
was simply the one revealed by the data. In other words, the Signiﬁcance of the
contemporaneous correlations between the observed shocks were tested, and those which
were found to be significant were included as a component of the observed shock. The
decomposition that was found to be appropriate for the relevant equations is as follows.
Time Period one, July 1959 - March 1968:
Cumt = Ewmt T PedptwmtCedpt T PwttwmiEut T PrwmtwmtEnvnt T Pt wmtEnws
euwit = Euft T PumtwitComt T PrwmtwhCowmt T P nwftwht Enwt
€nwmt = Envmt T PomtavwmEvmt T P whawmt Evst + P nwhawmt Enwit

Envft = Enwtt + Pumt nwii&wmt + P whawht Ewnst + P nwmt,awft Enwmt

Time Period two, April 1968 - December 1980:
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€umt = Ewmt T Pedpt,wmtEadpt T P deftwmt Edet T P m2twmt Em2 T P whwmt Ewit T O nwmt,wmt Enwmt
€wit = Ewit T Podptwit€edpt T P motwtt Em2t T P wmtwtt Ewmt T P nwmtwht Enwmt + P nwitywt Enwf
Cowmt = Enwmt T PgdptnwmtEedpt + P m2tawmt Em2 T P wmtnwmt Ewmt T P nwmt.nwmt Ewst
€nwit = Enwit T PwmtawhCwmt T P witnwt Ewdt

Where e is the observed residual for the given variable in time period ¢, € is the
“structural” shock in the variable in time ¢, and p is the contemporaneous correlation
coefficient between the two observed shocks.

From this point, deriving the impulse response function for a shock in a variable is
a straightforward process. First a shock is introduced equal in size to one standard
deviation of the observed residual for the variable. The contemporaneous portion of this
shock is distributed through the system is fashion consistent with the decomposition listed
above. The effects of this shock in subsequent periods are then traced out over time in a
manner consistent with the estimated parameters of the VAR.

vi. VAR Results

As stated previously, a VAR is designed to reveal the relationship between certain
variables. In this case, the primary tool used to do this ié the impulse response function.
If the hypothesis that civil rights legislation altered the relationship between the
unemployment rates of certain demographic groups is true, this change should be apparent
in the impulse response function associated with the two time periods. For example, when
a positive shock occurs in a given unemployment rate, the unemployment rate for those
individuals further down the labor queue should experience an increase in their
unemployment rates. In fact, if labor queues arranged by race and gender do indeed exist,

then the group furthest down the labor queue should experience the largest impact on its
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unemployment rate, followed next in magnitude by the group second to last in the labor
queue, and so on. In fact, all of the necessary information regarding labor queues will bé
presented in the unemployment rate impulse response functions and therefore these
functions will be the focus of this research. If the hypothesis of this research is correct, it
is first of essential that the impulse response function reveal a definite ordering of the labor
queue. Secondly, the impulse response functions for the two time periods should differ in
a way that is consistent with a worsening of the position of nonwhite males in the labor
queue, an improvement forvwhite females, while the effect on nonwhite females will
depend upon the magnitude of the effect of that group being a “double minority”. The
results of the VAR analysis regarding unemployment rates are provided in the following
paragraphs, whereas cumulative impulse response functions for all variables are presented
in the appendixes B and C.

1. cumulative impulse response functions prior to affirmative action

As can be seen in Figure 2, a shock in the unemployment rate of white males
provides a fairly clear picture of the structure of the labor queue. First of all, a one
standard deviation shock in the unemployment rate of white males causes all of the other
unemployment rates to increase and remain at a level that is higher than they were before
the shock. The cumulative effects of this shock are such that nonwhite females experience
the largest increase in unemployment rates, followed by nonwhite males and then nonwhite
females. The first evidence of labor queues thus suggests an ordering in the time period
prior to affirmative action along the lines of white female, nonwhite male, nonwhite
female. However, shocks in all unemployment rates must be considered before definite

conclusions are reached.
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Figure 2
Shock in White Male Unemplyment Rate,
1959-1967.
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Figure 3
Shock in White Female Unemployment Rate,
1959-1967.
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The cumulative impulse response ﬁmcﬁons for a one standard deviation shock in
the first time period to the unemployment rate of white females is presented in Figure 3.‘
The effects of this shock are a bit less clear than the effect for a shock to the
unemployment rate of white males, but a reasonably clear picture can still be drawn. First
of all, the responses of the relevant unemployment rates to this shock are a bit more
volatile. The effects of the shock tend to be the largest for white males, however, in this
first time period the unemployment rate for white males actually falls slightly as the
unemployment rate of white females increases. Here it is necessary to note that the impact
of such a shock on those groups ahead in the labor queue of the group that experiences
the shock is uncertain. The overall effects of this shock on the unemployment rates of
nonwhite individuals are relatively small, as well as volatile in the early time periods. Over
time, however, the unemployment situation of nonwhite males improves by a very small
amount and the unemployment rate for nonwhite males worsens slightly. The relevant
point for the research at hand is that regardless of the sign of the overall impact of this
shock, the ordering is consistent with the hypothesis of this research which also is
supported by the evidence from a shock to the white male unemployment rate in the same
time period. The implied ordering is: white male, nonwhite male, nonwhite female.

Figure 4 shows the cumulative impulse response functions for a shock in the
nonwhite male unemployment rate. These impulse response functions once again show a
clear picture. A shock in the nonwhite male unemployment rate has the largest impact on

nonwhite females with the unemployment rate for nonwhite females increasing by a total
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Figure 4
Shock in Nonwhite Male Unemplyment Rate,
1959-1967.
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of over 30 basis points during the 36 month period. The impact of this shock on the
unemployment rateé of white males and white females are very similar in this case. With
the exception of the very early response to this shock, the response of white males and
white females are nearly identical with the overall impact being a relatively small increase
in the unemployment rate of each group. The implied ordering of the labor queue in this
case is: white males/white females, nonwhite males.

A shock in the unemployment rate of nonwhite females, as is presented in Figure 5,
~ is once again reasonably consistent with previous results. A shock in the unemployment
rate of nonwhite females brings about a rather large increase in the unemployment rate of
nonwhite males. The relationship between white males and white females is different from
the one implied in previous paragraphs. In this case, the shock in the unemployment rate
of nonwhite females hurts white males more than it hurts white females. The ordering
implied here is: whife females, white males, nonwhite females.

The previous paragraphs have led to the conclusion that prior to the
implementation of affirmative action, there was a labor queue in which race and gender
were a factor. Specifically, white individuals were at relative advantage with white
females probably being a bit better off than white males. Nonwhite individuals were at a
relative disadvantage with nonwhite males being better off than nonwhite females. The
ordering thus implied in this time period is: white females, white males, nonwhite males,

nonwhite females.
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Figure 5
Shock in Nonwhite Female Unemployment Rate,
' 1959-1967.
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2. cumulative impulse response functions after affirmative action

A few notes are necessary before analysis of the second period impulse response
functions can begin, as the structure of the impulse response functions isn’t nearly as clear
as it was for the first period. First of all, the ordering is not as clear, which in itself
suggests that affirmative action did have some effect. Secondly, unlike the first time
period the effects of the given shocks tend to be large in the early time periods but
gradually dissipate over time, possibly due to differing levels of policy activity. These
facts however do not greatly reduce of the significance of the conclusions drawn. Because
the shape of these impulse response functions differs from that of the first time period the
interpretation requires a little more effort. Specifically if the differing responses of certain
demographic groups is due to the labor queue ordering, the logical reéponse would be for
unemployment rates to increase in the short run in a manner consistent with the labor
queue ordering. During subsequent periods, the cumulative effect will settle to a level
determined by the forces within the system, such as economic policy. Thus given a
structure such as this it is believed that the most valuable information regarding labor
queues should be found in months immediately following the shock. Any subsequent
changes, and thus ultimate relative positions, could be determined by a number of things,
including economic policy. The results of this analysis are however the same regardless of
the reasons for the shape of the curves. In other words, while the structure of the impulse
response functions in this time period may cause the picture to be slightly less clear, closer

examination reveals a consistent interpretation.
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Figure 6
Shock in White Male Unemployment Rate,
1968-1980.
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The first group of impulse response functions under examination for the second
time period is for the response to a shock in the unemployment rate of white males. As
can be seen in the Figure 6, a shock in the unemployment rate of white males causes the
unemployment rates for white females, nonwhite males and nonwhite females to increase
immediately, and then to decrease at varying rates. Perhaps the most noticeable attribute
of this graph is the reaction of the unemployment rate of nonwhite males to this shock.
Nonwhite males are hurt the worst by far in the early stages, suggesting that they are the
furthest down the labor queue. Nonwhite females are hurt only during the initial time
period but immediately experience an improvement in their unemployment situation.
White females experience a small increase in their unemployment rate in the early periods
following the shock but gradually end up in a position where their unemployment rate is
lower than it was before the shock. Although the ordering is not as clear as was the case
in the first time period, it is obvious that nonwhite males are relative worse off than either
nonwhite females or white females. There is no clear ordering regarding the
unemployment rates of nonwhite females and white females, in fact they appear to follow
a similar pattern. The ordering therefore appears to be white females/nonwhite females,
nonwhite males.

The responses to a one standard deviation shock in the unemployment rate of
white females are presented in Figure 7. These impulse response functions tell a story that
is similar to the one that has been seen throughout this analysis. First of all, nonwhite

males are hurt substantially by the shock in the unemployment rate of white females. Both
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Figure 7
Shock in White Female Unemployment Rate,
1968-1980.
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white males and nonwhite females are hurt as well, but to a lesser degree. It is unclear
whether white males or nolnwhite females are hurt more initially, but it is apparent that the
negative effects are felt for a shorter period of time for white males and eventually white
males are helped the most. However, once again the one thing that is clear is that
nonwhite males seem to be hurt the most. The ordering implied by Figure 7 is as follows:
white males/nonwhite females, nonwhite males.

A shock to the unemployment rate of nonwhite males produces results consistent

~with other shocks during this time period. From Figure 8 it is clear that nonwhite females
experience the largest adverse effects due to this shock. The relationship between the
effects of this shock on the unemployment rates of whjte males and white females suggests
a slight advantage to white females, although the response of the two variables is very
close throughout much of the 36 month response period. The ordering implied by these
functions is: white female/white male, nonwhite female.

In the time period after the implementation of affirmative action, a shock in the
unemployment rate of nonwhite females reveals a relationship that is reasonable consistent
with those presented in previous paragraphs. As can be seen in Figure 9, a shock in the
unemployment rate of nonwhite females leads to a relatively large worsening of the
position of nonwhite men in terms of unemployment rates. The implied ordering in terms
of white males and white females is 6nce again less clear. It appears as though there is
little difference in the reaction of the unemployment rates of the two groups in the early
time periods. This would imply little difference in terms of the labor queue. The ordering

implied here is therefore: white females/white males, nonwhite males.
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Figure 8

Shock in Nonwhite Male Unemployment Rate,
1968-1980.

025
-« LR
02 + S
. . .
. Ay . N =~
' ' N A e
P . . ’ [ . . ~
N ] ‘. “y
015+ | :
A .
-
..
tr
.
01+

T

R S S WY ST N W
I — T

e L
et

.- mema= -~

57

11 13 156 17 19 21 23 25 27 29 31 B 3B

~wmtonwm2

witohwm2

nwftonwm2




The time period following affirmative action has a much less clear ordering than
the time period preceding affirmative action. The one consistent result throughout all of
the shocks is that nonwhite males were harmed the most by each shock. The rest of the
ordering of the labor queue is less clear. The reason for this could be that the labor queue
between those groups largely disappeared, however, looking at the graphs as a whole
rather than examining each one separately could reveal some conclusions. While in some
cases the relationship between the unemployment rates of certain groups is unclear, in
other cases there are pronounced differences. In fact, if the impulse response functions
presented heretofore are viewed as a whole and one examines how “on average” each
group is affected, these impulse response functions imply that the ordering of the labor
queue during the time period from March of 1968 through December of 1980 was as
follows: white females, white males, nonwhite females, nonwhite males.' This suggests
that a primary change in the labor queue after the implementation of affirmative action was
the worsening position of nonwhite males. It is also interesting to note that the gains
made by nonwhite females white females appear to be at the expense of nonwhite males,

rather than white males.

! This conclusion assumes that if two groups have a nearly equal response to a shock in the unemployment
rate of another, the relative ordering of these two groups can be determined by an unequal response to a
shock in another unemployment rate.
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Figure 8
Shock in Nonwhite Female Unemployment Rate,
1968-1980.
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3. conclusion of VAR analysis

It is clear from the previous paragraphs that the responses of the unemployment
rates of demographic groups to shocks in the unemplbyment rate of other groups changed
after the implementation of affirmative action. It is hypothesized that this is the case
because affirmative action would encourage firms to hire groups that it discriminated
against the least (white females) first, and eventually other groups. It was also suspected
that nonwhite females would experience an improvement in their relative status due to that
group being classified as a double minority. This hypothesis finds some support in the
VAR analysis. According to this analysis the labor queue ordering changed from:

1) white female 2) white male 3) nonwhite male 4) nonwhite female, to an ordering of:
1) white female 2) white male 3) nonwhite female 4) nonwhite male. This implies that
the major impact of affirmative action, in terms of unemployment rates was to bump
nonwhite males ﬁlrther down the labor queue, while helping nonwhite females. Little
evidence is found for the relative improvement of white females, although given the fact
that white females are at the top of the labor queue for time both periods this effect would
be difficult to measure unless their advance was due to a worsening position of white
males, but this trade-off was not hypothesized, nor found.

\

Although fiscal policy and monetary policy are not major topics of this research,
the differing impulse response functions across time periods and demographic groups may
be related to such policy and are therefore items for further research.

B. Analysis of Unemployment Duration and Incidence
As mentioned previously, while changes in unemployment are caused by changes

in unemployment duration and incidence, unemployment duration and incidence need not
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both change or even move in the same direction. Given this fact, the analysis of the
relative importance of unemployment duration and incidence for each demographic group
should shed more light on the driving forces behind the trend reversal involving the
relative unemployment burdens of these groups. If the hypothesized relationship between
labor queues, discrimination, and affirmative action was the driving force behind this trend
reversal, it is likely that changes in the relative importance of unemployment duration for
the relevant groups will have an ordering that is similar to the one found in the previous
section. Although incidence may have increased if termination discrimination became
relatively more important over the time, in terms of the primary hypothesis of this
research, the more important point is that duration should have increased significantly for
those groups furthest down the labor queue. Specifically, nonwhite males should have
experienced the biggest increase in duration, followed by nonwhite females, white males
and finally white females. While it would be interesting to compare the duration and
incidence of unemployment for the relevant groups both before and after the
implementatic;n of affirmative action, the data necessary for the analysis of unemployment
duration and incidence is only available during the post 1967 period and therefore does
not allow such a comparison.

i._Technique for Estimating Unemployment Duration

While many techniques have been developed to measure unemployment duration
and incidence, most have relied upon steady-state assumptions which can cause serious
bias in these calculations. (Sider 1985) A technique which does not rely upon these
restrictive assumptions was developed by Sider in his 1985 article entitled “Unemployment

Duration and Incidence: 1968-82”. This technique is a non-steady-state synthetic cohort
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approach and is the primary tool used in this portion of the current analysis. Sider’s
technique is outlined in the following paragraphs.

The lack of a an accurate, published, measure of unemployment duration and
incidence has led researchers to derive such a measure from the available data. While the
Bureau of Labor Statistics provides data on the length of current in progress
unemployment spells, the numbers themselves provide little useful information regarding
the actual length of completed spells. The method used here is one that relies upon the
data which underlie the intervals of current spell length that are provided by the Bureau of
Labor Statistics. Following Sider, if a cohort entering unemployment can be traced over
time, the average duration for that cohort can be determined. The basic reasoning behind
this is that in each time period the number of people from the cohort that remain
unemployed can be compared to the number of people from that cohort who were
unemployed during the previous time period. The difference between these two numbers
provides a measure of the number of people whose unemployment spell ended during the
time period between the two surveys. If this cohort is followed until none of the group
remains unemployed, a simple average of their completed unemployment spell can be
calculated. More formally, and once again following Sider, allow f{0) to be the size of an
cohort entering unemployment where the vector f{x), 0 < x < n, is the number of members
of the cohort who remain unemployed after each time period. Here there are a total of x
time periods, with a maximum of # periods possible. Sider’s equation (1) provides a
calculation of the average duration (S) of this cohort using the notation provided. This

equation is:
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S =¥§ [x(ftx-1) - f(x)) f(0) ]
For the purpose of applying Sider’s method, it is helpful to note that this is equivalent to

stating that :

S =(1-p) + 2 pi(1py) + 3p1 po1-p3) + ...,
=l+p+pip>+pipps+ ..,
where p, = f{x)/f(x-1). From this point Sider generalizes to (equation 3) the following

measure of unemployment duration:

n x-1
§=Z g0 [ I p,JUpd
Here “py is the probability of being in the initial cohort, (and equals unit'y). The product of
the p/’s and (7-p,) is the share of the original cohort that exists in unemployment after x
periods. The function g(x) weights exiting individuals by their completed spell” (Sider,
1985, 462).

This method therefore requires the specification of both p, and g(x). The
specification of g(x) simply signifies when during a given time period the average
unemployment spell ends. Here it is assumed that g(x) = .5 which implies that spells end
in the middle of the time period. As is noted by Sider, this introduces a slight bias that will
be addressed during the estimation process. The specification of p, relies upon a
technique which is often referred to as the “synthetic cohort approach”. This approach
relies upon the reasoning presented earlier regarding tracing a cohort over time and
comparing the number in adjacent time periods to determine the probability of an

individual continuing on in unemployment into the next time period. Here p. = f{x)/f(x-1)
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and will be referred to as the continuation probability. The synthetic portion of this
method arises from the fact that fesearches do not have the luxury of having access to data
which traces out the experience of an actual cohort over time. Rather, the Bureau of
Labor Statistics conducts monthly random surveys and publishes monthly estimates for the
length of current unemployment spells arranged in the following intervals: < 5 weeks, 5-10
weeks, 11-14 weeks, 15-26 weeks, 27 + weeks. Intervals such as these can be used to
trace a synthetic cohort over time if they are specified properly. Unfortunately, rather than
the published intervals, the synthetic cohort approach requires intervals that roughly
correspond to the BLS’ monthly sampling window. Therefore, once again following
Sider, the CPS data which underlies the published BLS statistics were used to reconstruct
these intervals which more closely correspond to the sampling window. Specifically, the
following intervals were constructed for the length of current unemployment spells: <5
weeks, 5-8 weeks, 9-12 weeks, 13-26 weeks, 27-39 weeks, 40-52 weeks, 53-75 weeks,
76-99 weeks. The synthetic cohort approach can then be used to see what the probability
is that a individual will continue, for instance, from the category of < 5 weeks in time
period 7 to 5-8 weeks in time period 7 + I, where 7 is measured in months. However, this
is not a measurement of an actual group of people as no such measure exists. In other
words, the CPS does not survey the same people every month’, thus any cohort must be
synthetic in nature. This method can be used to calculate the continuation probability for
each interval specified. Once the necessary continuation probabilities have been
calculated, the average duration of unemployment of a synthetic cohort can then be

calculated using Sider’s equation 3.

2 Technically, the survey is a rolling sample where the same people are surveyed for four months. Thus,
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ii. Duration Estimates

The first step necessary in calculating unemployment duration is the determination
of the relevant continuation probabilities. Due to spikes in the data, Sider, recommends

using the following intervals in calculating the continuation probabilities:

<5 weeks in month #-/ continuing to 5-8 weeks in month 7

5-8 weeks in month #-/ continuing to 9-12 weeks in time ¢
9-12 weeks in month 7-1 continuing to 13-16 weeks in time ¢
13-26 weeks in month #-3 continuing to 27-39 weeks in time ¢
27-39 weeks in month 7-3 continuing to 40-52 weeks in time ¢
40-52 weeks in month #-3 continuing to 53-65 weeks in time ¢
52-75 weeks in month #-6 continuing to 76-99 weeks in time ¢
7'6;99 weeks in month #-6 continuing to 100 + weeks in time #

However, due to the low numbers of certain demographic groups, it was necessary to
combine several of the intervals of longer duration. Specifically, the last 4 intervals were

combined to:

27-52 weeks in month #-6 continuing to 53-75 weeks in time ¢

in any given month % of the group surveyed were in the previous month’s sample.
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53-99 weeks in month #-/2 continuing to 100 + weeks in time ¢

where the 100 + category is defined as Y% of the total for the 99 + week interval. The
continuation probabilities for these intervals are reported in Table 1.

Having derived these transition probabilities, the calculation of unemployment
duration is relatively simple. The only real complication is that due to the spikes in the
data, it was necessary to have interval lengths longer than one month. Therefore, in order
to calculate the monthly continuation probabilities for the individual months in these
longer intervals, it is necessary to assume that not only is the exit rate from unemployment
constant throughout the month, but that the exit rate is constant throughout the interval.
This is similar to assuming that economic conditions are constant throughout the interval.
In other words, for continuation rate of p calculated for an interval of x months, the

% The formulation of the intervals in this

monthly continuation rate would simply be p
manner also allows for the spikes in the data to be smoothed. The method employed by
Sider and the one used here acknowledges that spikes in the data are likely to be due as
much to over reporting as they are to under reporting. Therefore, the appropriate method
is to simply distribute the total number in each transition week equally across its actual
interval and the one adjacent to it.

The specification of g(x) designates the average point during the month that an
unemployment spell ends. As is noted by Sider, if the average unemployment spell ends in

the middle of the month, in month one g(Z) would equal .5, in month two g(2) would

equal 1.5, in month 3 g(3) would equal 2.5, etc. Sider notes that the actual time of
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Table 1

Continuation Rates for Selected Groups

WM WF NWM NWF

1968 <5to 5-8 04 04 052 041
5-8t0 9-12 05 05 0.56 0.51
9-12t0 13-16 0.5 0.6 052 0.59
13-261t027-39 06 0.6 0.61 0.62
27-521053-75 0.8 0.7 0.76 0.76
53-99t0 100+ 0.9 0.9 0.87 0.85

1870 <510 5-8 05 04 055 047
5-8 to 9-12 06 05 064 0.52
9-12t0 13-16 0.7 0.6 0.69 062
13-261027-39 0.7 0.6 0.67 0.66
27-52t053-75 0.8 0.8 0.88 0.79
53-9910 100+ 0.9 0.9 091 0.88

1972 <510 5-8 05 04 063 0.53
5-8 to 9-12 06 05 065 0.51
91210 13-16 0.7 06 054 0.75
13-261027-38 0.7 0.7 07 063
27-52t053-75 0.8 0.8 082 0.79
53-89t0 100+ 09 09 09 0.89

1974 <5to 5-8 05 04 059 054
5-8 to 9-12 06 05 065 0.57
9-12t013-16 0.7 0.7 0.72 0.65
13-26t027-39 0.7 06 0.66 0.67
27-5210 53-75 0.8° 0.8 0.77 0.75
53-99to 100+ 0.9 0.8 0.94 0.88

1976 <5 to 5-8 06 05 066 0.55
5-8 to 9-12 06 06 069 0.61
9-12t0 13-16 0.7 0.7 0.72 0.66
13-261t027-39 0.7 0.7 0.72 0.71
27-52t053-75 0.8 0.8 083 0.85
53-99t0 100+ 0.9 0.9 0.91 0.89

1978 <510 5-8 05 0.5 067 0.53
5-8 to 9-12 06 0.5 0.62 0.58
9-12t013-16 06 06 0.74 06
13-26t0 27-39 0.7 0.6 0.65 0.65
27-62t053-75 0.8 0.8 0.83 0.8
53-98to 100+ 0.9 0.8 0.87 0.89

1980 <5 to 5-8 06 05 065 0.58
58t09-12 06 05 067 0.56
9-12t0 13-16 0.7 06 0.71 0.64
13-26t0 27-39 0.7 0.7 0.72 0.69
27-52t053-75 0.8 0.8 0.86 0.84
53-99t0 100+ 0.9 089 09 0.87

1969 <5to05-8
5-8 to 9-12
9-12to 13-16
13-26 to 27-39
27-52 to 53-75
53-99 to 100+

1971 <510 5-8
5-8 to 9-12
9-12 10 13-16
13-26 to 27-39
27-5210 53-75
53-99 to 100+

1973 <510 5-8
5-8 to 9-12
9-12to 13-16
13-26 to 27-39
27-62 to 53-75
53-99 to 100+

1975 <510 5-8
5-8109-12
9-12 to 13-16
13-26 to 27-39
27-52 to 53-75
53-99 to 100+

1877 <510 5-8
5-8 to 9-12
9-12 to 13-16
13-26 to 27-39
27-52 to 53-75
53-99 to 100+

1979 <5 t0 5-8
5-8t0 9-12
91210 13-16
13-26 to 27-39
27-52 to 53-75
53-99 to 100+

WM WF NWM NWF

0.44
0.51

0.6
0.63
0.79
0.88

0.57
0.58
0.71
0.69
0.82
0.92

0.51
0.53
0.65
0.62
0.76
0.86

0.62
0.66
0.76
0.74

0.9
0.93

0.54
0.56
0.71
0.69

0.8
0.86

0.52
0.55
0.68
0.64

0.8
0.89

0.38
0.49
0.59
0.59
0.76
0.87

0.46
0.56
0.67
0.69
0.82

0.9

0.43
0.48
0.59
0:64
0.75
0.81

0.51
082

0.69

0.74
0.87
0.93

0.48
0.58
0.64
0.68

0.8
0.84

0.45
0.55
06
0.62
0.8
0.87

0.46
0.58
0.57
0.57
0.79
0.91

0.6
0.61
0.75

.0.72

0.81
093

0.57
0.57
0.78
0.67

0.75

0.86

0.68
0.69

0.8
0.77

1 0.84
0.85

0.72
0.62
0.66
0.71
0.83
0.88

0.66
0.59
0.67
0.66
0.85
0.87

0.41
0.54
0.66

06
0.82
0.91

0.54
0.55
0.77
0.69
0.83
0.95

0.497
0.57
0.64
0.61
0:83
0.87

0.56
0.55
0.84

0.7}
0.84
0.93

0.59}
0.64
0.59
0.69}
0.84
0.88

0.56;
0.54

0.6
0.64
0.84
0.88
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departure from unemployment is actually slightly before the middle of the month because
“as the month progresses, fewer members of the original group remain and the absolute
size of the outflow declines”. However, it is suspected that this bias slight and it is
assumed that the average spell simply ends in the middle of the month. To verify this,
slight variations of g(x) were used and the results are presented along with the other
duration estimates in appendix D. Upon specifying p, and g(x), the values are pluggéd
into Sider’s equation 3, and the calculation of the average duration of completed
unemployment spells is straightforward. These estimates are presented in the following

table and accompanying chart.

" Table 2
Estimated Unemployment Duration (weeks).

~ WM WF NWM NWF
1968 6.58 5.82 7.57 6.48
1969 6.88 6.00 7.06 6.75
1970 8.65 6.84 9.96 7.39
1971 9.58 7.93 10.68 8.87
1972 8.86 7.39 10.17 8.38
1973 7.85 6.53 9.77 7.94
1974 8.72 7.14 10.06 8.68
1975 11.95 9.42 13.24 9.95
1976 11.24 9.04 12.39 9.76
1977 9.31 8.25 12.14 10.04
1978 8.50 7.28 11.40 8.45
1979 8.29 717 10.75 8.59
1980 10.67 8.11 12.15 9.51
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_ Figure 10
Estimated Unemployment Duration,

1968-1980.
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iii. Interpretation of Duration Results

The importance of the increase of the duration of unemployment in the relative
worsening of demographic groups is apparent in Table 2 and Figure 10. If the hypothesis
of this research is correct, groups furthest down the labor queue should have experienced
the largest increases in the duration of unemployment during this time period.
Specifically, upon the passage of civil rights legislation as labor markets become less
segregated and more individuals attempt to gain employment from discriminating firms,
those individuals furthest down the labof queue will have to wait longer for employment
as firms choose to first hire those individuals that they discriminate against the least. In
addition, affirmative action may have altered the labor queue by allowing nonwhite
females to count as “double minorities”. If discrimination of the hypothesized type was
the driving force behind the relative worsening of the position of certain groups, then
increases in the duration of unemployment should have been the driving force behind this

worsening.

From the chart above it is apparent that the ordering of the labor queue is
consistent with that found in the VAR analysis. While the duration of all groups increased
significantly during this time period, those groups furthest down the queue had the largest
increase in the duration of unemployment as well. Specifically, from 1969-1979 (business
cycle peak to peak) the unemployment duration of nonwhite males increased by 52.2%,
nonwhite females by 27.3% , white males by 20.6% and white females by 19.6%. These
results are consistent with the results of the VAR analysis in that they imply an ordering in

the labor queue of: 1) \;/hjte females 2) white males 3) nonwhite females 4) nonwhite
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males. While the actual ordering of the absolute duration of unemployment contradicts
this slightly, implying an ordering of 1) white females 2) nonwhite females 3) white males
4) nonwhite males, it is necessary to note that this measure of duration does not consider
the reason for leaving unemployment (it could be that individuals simply leave the labor
force), which could reflect differing labor force ties among groups. If differing labor force
ties do not provide a sufficient explanation for these differences this would be the first
evidence provided by this analysis to suggest that white males may have been hurt by civil
rights legislation, as their average duration was longer than both white females and
nonwhite females during the time period following the implementation of affirmative
action. However, given the arguments presented in this research, the absolute levels of
unemployment duration are not an accurate measure of the impact of affirmative action.
Ratbher, it is most important that changes in unemployment duration were the primary
cause of the worsening relative position of the relevant groups. Nevertheless, these results
indicate that an increase in duration was an important factor in the increases in
.unemployment experienced during this time period.

iv. Technique for Estimating Unemployment Incidence

The estimation of unemployment incidence, following Sider, is a straightforward
process. Ifit is assumed that the continuation rate for unemployment is constant over the
course of a month, then an estimation of the weekly incidence can be dén'ved from the
number of individuals stating that their current unemployment spell is less that five weeks
at time period ¢. Using Sider’s notation, 4(0 ,1) “can be considered the result of a renewal
process that reflects a weekly continuation rate Pr o and the number of individuals, N,

that entered unemployment each week over the course of the month” (Sider 1985, 466).
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In other words, if there are four weeks in a month, #(0,2) = N(1 + p," +(p. )> +(p.’)>),
where each p"is derived from the monthly continuation rate. In turn solving for N yields
an estimate of weekly incidence. More precisely, given that there are on average
approximately 4.33 weeks in a month, this formula generalizes to h(0,1) = N(1/3 + (p,)"”
+(p)” + (p.")7” + (p,)'?’). Ttis also necessary to account for rounding in this
calculation. Specifically, the group reporting unemployment duration of 0-5 weeks more
closely represents those with an unemployment duration of 0-4.5 weeks. The necessary
number for calculating uneinployment incidence during the course of a month is 0-4.3
weeks which calls for an adjustment of the “4 weeks™ category of -20% of the reported
value.
v. Incidence Results

The results of the incidence analysis require a bit more interpretation than their
duration counterparts. Due to the fact that the size of the demographic groups under
consideration vary greatly in size, a direct comparison of uneniployment incidence is less
valuable, especially as the relative size of the given labor forces change over time.
However, the incidence rate, defined as the estimated weekly incidence divided by the
group’s labor force can yield valuable insights in to the causes of the changes in
unemployment. The results of this analysis are presented in Table 3.

These numbers reveal a pattern that is strikingly different from those found in the
analysis of unemployment duration. Primarily it is apparent that unemployment incidence,
while increasing for all groups under consideration, was nearly equally important for all
groups in determining changes in the level of unemployment. While the incidence rate for

nonwhite females is consistently the highest, nonwhite males arid white females have

72



nearly the same incidence rate and white males have the lowest. The incidence rate seems
to have less cyclical variability than duration and the relative position of the relevant

demographic groups change little. Following Sider, it may be useful to examine the

Table 3
Incident Rates for Selected Groups (%)

Nonwhite Nonwhite White White

Females Males Females Males
1968 1.29 0.72 0.74 0.38
1969 1.16 - Q.77 0.73 0.37
1970 1.32 0.84 0.84 0.51
1971 1.24 0.84 0.82 0.48
1972 1.31 0.77 0.81 0.47
1973 1.34 0.75 0.81 0.44
1974 1.24 0.87 0.92 0.52
1975 1.31 0.89 0.89 0.56
1976 1.31 0.85 0.84 0.51
1977 1.33 0.82 0.85 0.52
1978 1.37 0.81 0.81 0.50
1979 1.29 0.84 0.81 0.50
1980 1.29 1.01 0.79 0.56
y9/69 - 1.10 1.10 1.12 1.35

changes in incidence from the one business cycle peak to another. This entails an analysis
of the period 1969-1979. In this case, white females, nonwhite females and nonwhite
males all experience about 10% growth in incidence, while white males experience a 35%
increase. This leads to the conclusion that changes in incidence were not the driving force
behind the changes of the relative status of demographic groups, although the consistently

differing incidence rates for demographic groups is interesting.
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Figure 11
Selected Incident Rates,
1968-1980
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vi. Summary and Conclusions of Duration and Incidence Analysis

From the preceding paragraphs it is apparent that while changes in unemployment
incidence were felt nearly equally across all demographic groups from the period 1968-
1980. As can be seen in table 4, the driving force behind the diverging unemployment
rates of these demographic groups was unemployment duration.

While white males experienced adverse conditions regarding unemployment
incidence, the other groups under examination did not. With regards to unemployment
duration however, nonwhite males experienced the worst changes by far, followed by
nonwhite females, white males, and white females. These facts suggest two essential
things. First, that the ordering of the job queue implied by the percentage increase in
duration is 1)white females 2) white males 3) nonwhite females 4) nonwhite males.
Second, that the worsening position of nonwhite males relative to other groups was due

an increase in unemployment duration over this time period.
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Table 4

Duration and Incidence Summary, 1968-1980.

"Average
Unempioyment Unemployment Civilian Spell Weekly Incidence
Rate Level Labor Force Duration Incidence Rate (%)
NONWHITE FEMALES .
1968 83 313 3780 6.48 48.66 1.29
1969 7.8 304 3918 6.75 4562 1.16
1970 9.3 374 4024 7.39 53.17 1.32
1971 10.9 450 4142 8.87 51.25 1.24
1972 114 491 4323 8.38 56.44 1.31
1973 106 484 4576 7.94 61.19 1.34
1974 10.8 514 4772 8.68 58.96 1.24
1975 13.9 692 4967 9.95 65.07 1.31
1976 13.6 713 5249 9.76 68.56 1.31
1977 13.9 766 5505 10.04 . 73.05 1.33
1978 13 774 5951 8.45 81.38 1.37
1979 12.3 759 6168 8.59 79.35 1.29
1980 13.1 830 6359 9.51 81.83 1.29
NONWHITE MALES
1968 56 277 - 4979 7.57 35.63 0.72
1969 53 267 5037 7.06 38.70 0.77
1970 7.3 380 5193 9.96 43.88 0.84
1971 9.1 481 5277 10.68 44.33 0.84
1972 8.9 486 5438 10.17 42.00 0.77
1973 7.7 440 5705 9.77 4272 0.75
1974 9.2 544 5896 10.06 51.53 0.87
1975 13.6 815 5976 13.24 52.91 0.89
1976 127 779 6142 12.39 5212 0.85
1977 12.3 784 6363 12.14 52.16 0.82
1978 11 731 6667 11.40 54.07 0.81
1978 104 714 6870 10.75 57.90 0.84
1980 13.2 922 6981 12.15 70.41 1.01
WHITE FEMALES
1968 43 1084 25423 5.82 187.49 0.74
1969 42 1123 26593 6.00 192.89 0.73
1970 54 1482 27521 6.84 231.24 0.84
1971 6.3 1777 28060 7.93 230.70 0.82
1972 59 1733 29159 7.39 236.11 0.81
1973 5.3 1606 30229 6.53 244.11 0.81
1974 8.1 1927 31438 714 288.62 0.92
1975 8.6 2794 32508 9.42 289.81 0.89
1976 79 2658 33734 9.04 283.29 0.84
1977 73 2558 35108 825 298.26 0.85
1978 6.2 2287 36679 7.28 298.83 0.81
1979 59 2260 38067 7.17 309.92 0.81
1880 6.5 2540 39127 8.11 310.54 0.79
WHITE MALES
1968 26 1142 44553 6.58 167.33 0.38
1969 25 1137 45185 6.88 168.39 037
1970 4 1857 46035 8.65 233.36 0.51
1971 4.9 2309 46904 9.58 227.47 0.48
1972 45 2173 48117 8.86 224.37 0.47
1973 38 1836 48921 7.85 217.32 0.44
1974 44 2169 49843 8.72 259.83 0.52
1975 7.2 3627 50324 11.95 280.97 0.56
1976 6.4 3258 51033 11.24 260.38 0.51
1977 55 2883 52033 9.31 270.85 0.52
1978 46 2411 52955 8.50 264.95 0.50
1979 45 2405 53857 8.29 271.16 0.50
1980 6.1 3345 54472 10.67 304.80 0.56
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VII. CONCLUDING REMARKS

Prior to 1968, the status of nonwhite males in terms of unemployment burden
relative to that white females was improving. In fact, the burden of nonwhite males was
improving in absolute terms and the burden of white females was worsening in absolute
terms. Then in 1968, at the time when affirmative action was first implemented, this trend
was reversed. The status of nonwhites (especially males) began to worsen relative to
white women. Standard explanations of relative unemployment burdens such as human
capital differences and wage gaps fail to explain this trend reversal.

The purpose of this research is to examine this trend reversal more closely and
investigate the possibility that civil rights legislation played some role in reversing the
trend. Specifically, a theoretical explanation for labor queues related to discrimination is
presented and then viewed within the context of affirmative action. It is hypothesized that
given the structure of labor queues and the nature of discrimination, the introduction of
affirmative action skewed the labor queue in a way that harmed nonwhite males and
possibly nonwhite females and helped white females. A VAR is employed to determine
the nature of the labor queue, if it existed, in both the time period before and the time
period after affirmative action was implemented. If affirmative action had the intended
effects the labor queues should have been eliminated. If affirmative action had no effect,
or had some perverted effect, then this change should be revealed in the VAR as well. In
addition to the VAR analysis, unemployment duration and incidence are analyzed for the
time period under consideration in order to help explain the possible role of civil rights
legislation. Specifically, if changes in labor queues are to explain changes in

unemployment rate differentials, those individuals furthest down the labor queue should
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experience the largest increases in duration of unemployment when the unemployment rate
differential widens. In turn, it is hypothesized that if civil rights legislation distorted labor
queues in a way that it had the effect of helping some at the expense of others, then those
that were harmed would experience a relative worsening in their position in the labor
queue made manifest byba longer duration of unemployment.

The results of this research support the hypothesis in that a labor queue was found
to exist with an ordering reasonably consistent with the one hypothesized. In addition,
through both the VAR and duration analysis, it was found that the ordering of the labor
queue changed in a way that harmed nonwhite males, but helped nonwhite females.
Therefore it is likely that affirmative action, perhaps by inducing discriminating employers
to view all protected groups as equally capable of filling “quotas”, hurt the group that is
discriminated against the most, which after 1968 was nonwhite males. The evidence
found also implies that affirmative action helped white females at the expense of other
groups. Given the assumed nature of discrimination, at a time when discriminating
employers were seeking white females in order to make a good faith effort, white females
were entering the labor force in large numbers without experiencing much difficulty in
finding jobs. This suggests that as white females were at the top of the labor queue and
employers were anxious to hire them, other groups would have to wait longer for firms to
find it necessary to hire from other demographic groups.

Although the evidence found does not correspond perfectly to the hypothesis of
this work, it is possible to use the results from this research to tell a story that is very
closely related to the hypothesized results. First of all, it is found that prior to 1968 a

labor queue existed with an ordering reasonably consistent with what was expected. After
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1968, a labor queue still existed but it had changed in a way that harmed nonwhite males
the most. This labor queue after 1968 was supported by evidence from duration data

| which also showed that nonwhite males were in the relatively worst position in the labor
queue. In order to provide a consistent explanation one need merely acknowledge that in
the face of discrimination those groups furthest down the labor queue will be hurt the
most when labor markets are forced to become more desegregated. Given the ordering
prior to 1968, this implies that nonwhite females and nonwhite males would be hurt by
labor market desegregation if discrimination was not eliminated. Secondly, if legislation
such as affirmative action is introduced that may manipulate the manner in which labor
markets are deéegregated in a way that does not benefit all groups equally, the structure of
the labor queue may change and distort the manner in which desegregation of labor
markets affects different groups. Specifically in this case, nonwhite males, who were far
down the labor queue to begin with, were hurt more during a time of labor market
desegregation than would have been the case if affirmative action had not been
implemented because affirmative action played a role in bumping them down the queue.

The results of this research imply that affirmative action distorted the nature of

discrimination, but did not prevent it. In fact it distorted it in a way that hurt nonwhite
males, a group that‘ it was intended to help. These results demonstrate the possibility of
unintended secondary effects which may result from any legislation that fails to address all

of the relevant information.
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Table 5
VAR Parameter Estimates
Period 1, 1959-1967
|GDP Equation
Parameter Standard T for HO:

Variable Estimate Error Parameter=0 Prob > |T]
INTERCEPT 4.799687 1.03463 4.639 0.0001
L1GDP -0.575618 0.102532 -5.614 0.0001
L2GDP -0.192476 0.12078 -1.594 0.1157
L3GDP 0.197568 0.092822 2.128 0.0369]
L1DEF 0.175006 0.213502 0.82 0.4153
L2DEF -0.159026 0.270507 -0.588 0.5586]
L3DEF -0.186085 0.194888 -0.955 0.343
LiM2 0.680646 0.356291 1.91 0.0603
L2M2 -0.656077 0.355416 -1.846 0.0693
L3M2 0.404783 0.339335 1.193 0.2371
L1WM -0.467967 0.34972 -1.338 0.1853
L2WM -0.563628 0.373258 -1.51 0.1357,
L3WM 0.572258 0.352103 1.625 0.1087
L1WF 0.242108 0.248372 0.975 0.3331
L2WF 0.183836 0.263326 0.698 0.4875
L3WF -0.495592 0.232426 -2.132 0.0366}
LINWM 0.071102 0.109534 0.649 0.5184
L2NWM -0.055677 0.120628 -0.462 0.6459]
L3INWM 0.054769 0.111357 0.492 0.6244
LINWF -0.076987 0.087223 -0.883 0.3805
L2NWF -0.030006 0.09717 -0.309 0.7584
L3NWF -0.070917 0.089713 -0.79 0.432
JA -2.034056 1.449404 -1.403 0.1651
F -9.703105 1.371045 -7.077 0.0001
AP -5.149432 1.956732 -2.632 0.0105
M -0.871121 1.665623 -0.523 0.6027
IN -9.107265 1.154154 -7.891 0.0001
JL -3.29617 1.25256 -2.632 0.0105
AU -3.385539 1.275242 -2.655 0.0099]
S -6.405545 1.077181 -5.947 0.0001
O -5.353323 0.977784 -5.475 0.0001
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N -6.539261 1.446702 -4.52 0.0001
D -0.243344 1.068267 -0.228 0.8205
Deficit Equation
Parameter Standard T for HO:
Variable Estimate Parameter=0 Prob > |T|
INTERCEPT 0.274889 0.412855 0.666 0.5078
L1GDP -0.035584 0.040914 -0.87 0.3875
L2GDP -0.072498 0.048196 -1.504 0.1372
L3GDP -0.11439 0.03704 -3.088 0.0029
L1DEF 0.687805 0.085195 8.073 0.0001
L2DEF 0.304319 0.107942 2.819 0.0063
L3DEF -0.457852 0.077768 -5.887 0.0001
LiM2 0.168599 0.142173 1.186 0.2398
L2M2 0.10266 0.141824 0.724 0.4716
L3M2 -0.091584 0.135407 -0.676 0.5011
LIWM -0.181566 0.139551 -1.301 0.19761
L2ZwWM 0.233611 0.148944 1.568 0.1214
L3WM -0.292088 0.140502 -2.079 0.0414
L1WF 0.054785 0.09911 0.553 0.5822
L2WF -0.065353 0.105077 -0.622 0.5361
L3WF 0.175739 0.092746 1.895 0.0624
LINWM -0.096283 0.043708 -2.203 0.031
L2NWM -0.040222 0.048135 -0.836 0.4063
L3INWM 0.024008 0.044436 0.54 0.5908
LINWF -0.004656 0.034805 -0.134 0.894
L2NWF 0.062618 0.038774 1.615 0.111
L3NWF -0.009838 0.035799 -0.275 0.7843
JA -0.04544 0.578366 -0.079 O.9376r
F 0.169955 0.547097 0.311 0.757
AP -0.183042 0.780808 -0.234 0.8154
M -1.076605 0.664645 -1.62 0.1099}
IN 0472777 0.46055 1.027 0.3083
JL -0.650686 0.499818 -1.302 0.1974
AU -0.564016 0.508868 -1.108 0.2716}
S -0.357737 0.429835 -0.832 0.4082
(0] -0.478873 0.390172 -1.227 0.2239}
N -0.548993 0.577287 -0.951 0.345
D -0.762733 0.426278 -1.789 0.078
M2 Equation
Parameter Standard T for HO:
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Variable Estimate Error Parameter=0 Prob > |T|

INTERCEPT 0.118026 0.23775 0.496 0.6212
LIGDP 0.003401 0.023561 0.144 0.8857
L2GDP -0.013861 0.027754 -0.499 0.6191
L3GDP 0.004745 0.02133 0.222 0.8246
L1DEF 0.064061 0.049061 1.306 0.196|
L2DEF -0.155937 0.06216 -2.509 0.0145
L3DEF -0.013588 0.044784 -0.303 0.7625
L1M2 0.270646 0.081873 3.306 0.0015
FL2M2 0.064261 0.081672 6.787 0.4341
L3M2 0.38265 0.077976 4.907 0.6001
LIWM 0.082414 0.080363 1.026 0.3087
L2WM -0.104915 0.085772 -1.223 0.2255
L3WM 0.04693 0.080911 0.58 0.5638
L1IWF -0.045579 0.057074 -0.799 0.4273
L2WF -0.02582 0.06051 -0.427 0.6709]
L3WF -0.062434 0.05341 -1.169 0.2465
LINWM 0.010999 0.02517 0.437 0.6635
L2NWM 0.029564 0.027719 1.067 0.2899}
L3NWM -0.026834 0.025589 -1.049 0.298
LINWF 0.003386 0.020043 0.169 0.8663
L2NWF -0.023464 0.022329 -1.051 0.2971
L3NWF 0.013282 0.020615 0.644 O.5216i
JA -0.189277 0.333061 -0.568 0.5717
F -1.142794 0.315055 -3.627 0.0005
AP 0.412306 0.449641 0917 0.3624
M -0.345594 0.382747 -0.903 0.3698
IN 0.626192 0.265215 2.361 0.0211

JL 0.059036 0.287828 0.205 0.8381

AU 0.112222 0.29304 0.383 0.7029}

S 0.365657 0.247528 1.477 0.1442

o) 0.143648 0.224687 0.639 0.5248
N -0.01875 0.33244 -0.056 0.9552
D 0.548598 0.245479 2.235 0.0287
'White Male Equation

Parameter Standard T for HO:

Variable Estimate Error Parameter=0 Prob > |T|
INTERCEPT 0.240127 0.31399 0.765 0.4471
L1GDP -0.009702 0.031117 -0.312 0.7562
L2GDP -0.118477 0.036654 3.232 0.0019)
L3GDP -0.099203 0.02817 -3.522 0.0008
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1.1DEF -0.03789 0.064794 -0.585 0.5606
L.2DEF 0.066048 0.082094 0.805 0.4239
LL3DEF 0.011896 0.059145 0.201 0.8412
L1M2 0.093705 0.108127 0.867 0.3892
L2M2 0.098983 0.107862 0.918 0.362
L3M2 -0.097771 0.102982 -0.949 0.3458

1WM -0.176245 0.106133 -1.661 0.1014
1.2WM 0.002665 0.113277 0.024 0.9813
L3WM -0.073873 0.106857 -0.691 0.4917
L1WF -0.075208 0.075376 -0.998 O.3219|
[.2WF 0.051079 0.079915 0.639 0.5249

L3WF -0.192897 0.070537 -2.735 0.008
LINWM 0.04201 0.033241 1.264 0.2106
L2NWM -0.017967 0.036608 -0.491 0.6252
L3INWM 0.009374 0.033795 0.277 0.7823
LINWF 0.068732 0.026471 2.597 0.0115
L2NWF 0.058964 0.029489 2 0.0495
L3NWF 0.101689 0.027226 3.735 0.0004
JA 0.374708 0.439866 0.852 0.3973
F 0.018031 0.416086 0.043 0.9656

AP -1.422864 0.593831 -2.396 0.0193
M -0.417826 0.505485 -0.827 0.4114

IN 0.896021 0.350264 2.558 0.0128

JL -0.730716 0.380128 -1.922 0.0588

AU -1.101143 0.387012 -2.845 0.0059¢

S -0.312932 0.326904 -0.957 0.3418

0] 0.001366 0.296739 0.005 0.9963
N -0.320633 0.439046 -0.73 0.4677,

D 0.38619 0.324199 1.191 0.2377
'White Female Equation

Parameter Standard T for HO:

Variable Estimate Parameter=0 Prob > |T|
INTERCEPT -0.01807 0.40162 -0.045 0.9642
1.1GDP -0.019703 0.039801 -0.495 0.6222
L.2GDP -0.064842 0.046884 -1.383 0.1712
L3GDP -0.130405 0.036032 -3.619 0.0006}
L1DEF -0.107983 0.082877 ~-1.303 0.197
L.2DEF 0.120139 0.105005 1.144 0.2566}
L.3DEF 0.03381 0.075651 0.447 0.6564
L1M2 0.059078 0.138304 0.427 O.6706|
.2M?2 0.27538 0.137964 1.996 0.0499
L.3M2 -0.158959 0.131722 -1.207 0.2317,
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L1WM -0.015259 0.135754 -0.112 0.9108
L2WM 0.325052 0.14489 2.243 0.0281)
L3IWM 0.137629 0.136679. 1.007 0.3175
L1WF -0.386965 0.096413 -4.014 0.0002,
L2WF 0.017719 0.102217 0.173 0.8629h
1.3WF -0.152678 0.090223 -1.692 0.0952
LINWM 0.024532 0.042519 0.577 0.5659]
L2NWM -0.029593 0.046825 -0.632 0.5295
L3INWM -0.036253 0.043226 -0.839 0.4046}
LINWF 0.011834 0.033858 0.35 0.7278
L2NWF -0.026449 0.037719 -0.701 0.4856}
L3NWF 0.00402 0.034825 0.115 0.9085
JA 0.842907 0.562626 1.498 0.1387
F -0.094203 0.532209 -0.177 0.86]
AP -0.070066 0.75956 -0.092 0.9268
M -0.579796 0.646558 -0.897 0.373
JN 2.687974 0.448017 6 0.0001
JL -0.439998 0.486216 -0.905 0.3687
AU -0.965738 0.495021 -1.951 0.0552
S 0.043112 0.418138 0.103 0.9182
8] 0.266157 0.379554 0.701 0.4855
N -0.49607 0.561578 -0.883 0.3802
D -1.142457 0.414678 -2.755 0.0075
[Nonwhite Male Equation
Parameter Standard T for HO:

Variable Estimate Parameter=0 Prob > [T}
INTERCEPT -0.458823 1.033765 -0.444 0.6586)
L1GDP -0.064981 0.102446 -0.634 0.528
L2GDP -0.233246 0.120679 -1.933 0.0574
L3GDP -0.105007 0.092745 -1.132 0.2615
L1DEF 0.104876 0.213324 0.492 0.6246}
L2DEF -0.170014 0.270281 -0.629 0.5314
L3DEF 0.013267 0.194725 0.068 0.9459k
LiM2 -0.217553 0.355993 -0.611 0.5432
L2M2 0411336 0.355118 1.158 0.2508
L3M2 0.212227 0.339052 0.626 0.5334
LIWM 0.856494 0.349428 2.451 0.0168
L2WM 0.481701 0.372946 1.292 O.2009|
L3IWM 0.146902 0.351809 0.418 0.6776
L1IWF -0.160761 0.248164 -0.648 0.5193
L2WF 0.07154 0.263106 0272 0.7865
L3WF -0.120733 0.232231 -0.52 0.6048
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LINWM -0.432025 0.109442 -3.948 0.0002]
L2NWM -0.365887 0.120527 -3.036 0.0034
L3NWM -0.355329 0.111264 -3.194 0.0021
LINWF 0.240291 0.08715 2.757 0.0075
L2NWF 0.104128 0.097089 0.2873
L3NWF 0.176855 0.089638 1.073 0.0526
JA 1.74637 1.448192 1.973 0.232
F 0.985808 1.369899 1.206 0.4742
AP -1.621434 1.955097 0.72 0.4098
M 1.150339 1.664231 -0.829 0.4918
IN 1.565665 1.15319 0.691 0.1791
JL 0.05965 1.251513 1.358 0.9621
AU -0.478856 1.274176 0.048 0.7082
S -0.647021 1.076281 -0.376 0.5497
(6] 0.174425 0.976967 -0.601 0.8588
N -0.096097 1.445493 0.179 0.9472
D 0.674901 1.067374 -0.066 0.5293
0.632
[Nonwhite Female Equation
Parameter Standard T for HO:

Variable Estimate Parameter=0 Prob > |T|
INTERCEPT -0.215372 1.200583 -0.179 0.8582
L1GDP 0.227472 0.118978 1.912 0.0601
L2GDP 0.044797 0.140153 0.32 0.7502
L3GDP 0.207002 0.107711 1.922 0.0588
L1DEF 0.124028 0.247748 0.501 0.6183
L2DEF -0.508602 0.313896 -1.62 0.1098
L3DEF 0.382978 0.226148 1.693 0.0949]
LiIM2 . 0.270289 0.413439 0.654 0.5155
L2M2 -0.92804 0.412424 -2.25 0.0277
L3M2 0.365036 0.393764 0.927 0.3572
L1WM 0.909444 0.405815 2.241 0.0283
L2WM 0.153005 0.433128 0.353 0.725
L3WM 1.016362 0.40858 2.488 0.0153
LIWF -0.189951 0.288211 -0.659 0.5121
L2WF 0.168657 0.305564 0.552 0.5828
L3WF -0.229352 0.269707 -0.85 0.3981
LINWM 0.208926 0.127103 1.644 0.1048
L2NWM 0.018098 0.139977 0.129 0.8975
L3INWM -0.111382 0.129219 -0.862 0.3917
LINWF -0.505431 0.101214 -4.994 0.0001
L2NWF -0.324466 0.112756 -2.878 0.0053
L3NWF 0.124844 0.104103 1.199 O.2346i
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JA -0.826073 1.681887 -0.491
F 0.127649 1.590959 0.08 0.9363
AP -4.022191 2.270591 -1.771 0.081
M 2.272544 1.932788 1.176 0.2438
IN 1.225008 1.33928 0.915 0.3636]
JL 1.304845 1.453469 0.898 0.3725
AU 0.045925 1.47979 0.031 0.9753
S -0.66812 1.24996 -0.535 0.5947
O 0.188795 1.13462 0.166 0.8683
N 1.136827 1.678751 0.677 0.5006
D 1.596341 1.239616 1.288 0.2022
Period 2, 1968-1980
GDP Equation
Parameter Standard T for HO:
Variable Estimate Parameter=0 Prob > |T|
INTERCEPT 4.320684 0.952851 4.534 0.0001
L1GDP -0.493397 0.092399 -5.34 0.0001
L2GDP 0.118799 0.103528 1.148 0.2535
L3GDP 0.153292 0.077809 1.97 0.0512
L1DEF -0.146073 0.083797 -1.743 0.084
L2DEF 0.128837 0.110504 1.166 0.246}
L3DEF -0.095864 0.083583 -1.147 0.2538
LiM2 0.958901 0.22589 4.245 0.0001
L2M2 -1.003346 0.267199 -3.755 0.0003
L3M2 0.765897 0.234611 3.265 0.0014
L1wM 0.254891 0.448537 0.568 0.5709}
L2WM 0.602958 0.428527 1.407 0.1621
L3wWwM 0.485992 0.415664 1.169 0.2447
LIWF -0.74464 0.300644 -2.477 0.0147
L2WF -0.588145 0.319354 -1.842 0.0681
L3WF -0.767299 0.298662 -2.569 0.0115
LINWM 0.200283 0.135486 1.478 0.142
L2NWM -0.021165 0.149971 -0.141 0.888
L3INWM -0.30848 0.126647 -2.436 0.0164
LINWF 0.120123 0.117122 1.026 0.3072
L2NWF 0.073326 0.125267 0.585 0.5594
L3NWF -0.218724 0.111391 -1.964 0.052
JA -3.592198 1.182082 -3.039 0.0029}
F -12.21019 1.390703 -8.78 0.0001
AP -3.294376 1.330829 -2.475 0.0148
M -2.859014 1.275212 -2.242 0.0269}



IN -6.945953 0.934864 -7.43 0.0001
JL -4.869051 1.10207 -4.418 0.0001}
AU -2.626319 1.121065. -2.343 0.0208
S -5.21477 1.020282 -5.111 0.0001
o) -4.058878 0.80712 -5.029 0.0001
N -5.684636 1.2457 -4.563 0.0001
D -1.857308 1.017159 -1.826 0.0704]
Deficit Equation
Parameter Standard T for HO: :
Variable Estimate Parameter=0 Prob > |T)|
INTERCEPT 1.612934 0.905967 1.78 0.0776H
L1GDP 0.172988 0.087853 1.969 0.0513
L2GDP -0.024356 0.098434 -0.247 0.805
L3GDP -0.039334 0.07398 -0.532 0.596}
L1DEF 0.996259 0.079674 12.504 0.0001
L2DEF -0.504799 0.105067 -4.805 0.0001
L3DEF -0.173617 0.079471 -2.185 0.03091
LiM2 -0.113552 0.214775 -0.529 0.598
L2Mm2 0.005242 0.254051. 0.021 0.9836
L3M2 -0.384292 0.223067 -1.723 0.0876|
L1WM -0.121605 0.426468 -0.285 0.776
L2WM ~0.695091 0.407442 -1.706 0.0907
L3WM 0.100295 0.395212 0.254 0.8001
L1WF 0.202357 0.285851 0.708 0.4804
L2WF -0.747865 0.303641 -2.463 0.0152
L3WF -0.559725 0.283967 -1.971 0.0511
LINWM -0.113204 0.12882 -0.879 0.3813
L2NWM ~0.128462 0.142592 -0.901 0.3695
L3NWM 0.02902 0.120415 0.241 0.81
LINWF 0.058847 0.111359 0.528 0.5982
L2NWF -0.020937 0.119104 -0.176 0.8608
L3NWF 0.001362 0.10591 0.013 0.9898
JA -1.329869 1.123919 -1.183 0.2391
F -1.521275 1.322275 -1.15 0.2523
AP -1.486746 1.265347 -1.175 0.2424
M -2.438017 1.212467 -2.011 0.0467
JIN -1.482033 0.888865 -1.667 0.0981
JL -2.044261 1.047844 -1.951 0.0535
AU -0.161334 1.065904 -0.151 0.88
S -1.22065 0.97008 -1.258 0.2108
0 -1.750026 0.767406 -2.28 0.0244
N -0.906582 1.184407 -0.765 0.4456]
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D -1.50659 0.967111 -1.558 0.122
M2 Equation
Parameter Standard T for HO:
Variable Estimate Parameter=0 Prob > |T]|
INTERCEPT 0.247003 0.301326 0.82 0.4141
L1GDP 0.012404 0.02922 0.425 0.672
L2GDP 0.038243 0.032739 1.168 0.2452
L3GDP 0.09137 0.024606 3.713 0.0003
L1DEF -0.012583 0.0265 -0.475 0.6358
L2DEF -0.028533 0.034945 -0.817 0.4159j
L3DEF 0.029896 0.026432 1.131 0.2604
LiM2 0.504214 0.071435 7.058 0.0001
L2M2 -0.075132 0.084498 -0.889 0.3758
L3M2 0.349564 0.074192 4712 0.0001
L1WM 0.177457 0.141844 1.251 0.2134
L2WM 0.318216 0.135516 2.348 0.0206
L3WM 0.334147 0.131448 2.542 0.0123
L1IWF -0.072406 0.095075 -0.762 0.4479I
L2WF -0.184787 0.100991 -1.83 0.0699
L3WF 0.075748 0.094448 0.802 0.4242
LINWM -0.00229 0.042846 -0.053 - 0.9575
L2NWM 0.062462 0.047426 1.317 0.1904
L3INWM -0.008933 0.04005 -0.223 0.8239]
LINWF -0.032685 0.037038 -0.882 0.3794
L2NWF 0.009944 0.039614 0.251 0.8023
L3NWF 0.033019 0.035226 0.937 0.3505
JA -0.733783 0.373817 -1.963 0.052
F -1.207263 0.43979 -2.745 0.007
AP -0.128463 0.420856 -0.305 0.7607
M -0.486289 0.403268 -1.206 0.2303
IN 0.337132 0.295638 1.14 0.2565
JL 0.257061 0.348514 0.738 0.4623
AU -0.452701 0.354521 -1.277 0.2042
S -0.156207 0.32265 -0.484 0.6292
0] 0.044704 0.25524 0.175 0.8613
N 0.197393 0.393935 0.501 0.6173
D 0.461607 0.321662 1.435 0.154
'White Male Equation
Parameter Standard T for HO:
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Variable Estimate Error Parameter=0 Prob > [T|
INTERCEPT -1.030298 0.229404 -4.491 0.0001
L1GDP -0.065605 0.022246 -2.949 0.0039|
L2GDP -0.026061 0.024925 -1.046 0.2979
L3GDP 0.03048 0.018733 1.627 0.1064
L1DEF 0.021352 0.020175 1.058 0.2921
L2DEF -0.046304 0.026604 -1.74 0.0844
L3DEF 0.024733 0.020123 1.229 0.2215
L1M2 -0.21827 0.054384 -4.013 0.0001
L2M2 0.140458 0.06433 2.183 0.031
L3M2 -0.126493 0.056484 -2.239 0.027
L1WM -0.024212 0.107988 -0.224 0.823
L2WM 0.093021 0.10317 0.902 0.3691
L3WM -0.079957 0.100073 -0.799 0.4259|
L1WF 0.040928 0.072382 0.565 0.5729
L2WF 0.031083 0.076886 0.404 0.6868
L3WF 0.075051 0.071905 1.044 0.2988
LINWM 0.041692 0.032619 1.278 0.2037
L2NWM 0.036319 0.036106 1.006 0.3166]
L3INWM 0.058997 0.030491 1.935 0.0554
LINWF 0.002129 0.028198 0.076 0.9399]
L2NWF -0.001013 0.030159 -0.034 0.9733
L3NWF 0.032534 0.026818 1.213 0.2275
JA 2.468989 0.284593 8.676 0.0001
F 1.384479 0.334819 4.135 0.0001
AP 1.168138 0.320404 3.646 0.0004
M 1.029222 0.307014 3.352 0.0011
JN 1.456358 0.225074 6.471 0.0001
JL 1.184077 0.265329 4.463 0.0001

AU 0.613072 0.269903 2.271 0.025

S 0.979636 0.245638 3.988 0.0001
0] 1.090684 0.194318 5.613 0.0001
N 1.669553 0.299909 5.567 0.0001
D 1.466519 0.244887 5.989 0.0001
'White Female Equation

Parameter Standard T for HO:

Variable Estimate Error Parameter=0 Prob > |T|
INTERCEPT -0.556792 0.311506 -1.787 0.0765
L1GDP 0.03792 0.030207 1.255 0.2119}
L2GDP 0.052532 0.033845 1.552 0.1234
L3GDP 0.051258 0.025437 2.015 0.0462
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L1DEF 0.030882 0.027395 1.127 0.2619]
L2DEF -0.057011 0.036126 -1.578 0.1173
L3DEF 0.030833 0.027325 1.128 1 0.2615
L1M2 -0.322702 0.073848 -4.37 0.0001
L2M2 0.202147 0.087353 2314 0.0224
[.3M2 -0.071446 0.076699 -0.932 0.3535
L1WM 0.34526 0.146636 2.355 0.0202
L2WM -0.034597 0.140094 -0.247 0.8054
L.3WM -0.077951 0.135889 -0.574 0.5673
L1WF -0.420721 0.098287 -4.281 0.0001
L2WF 0.046684 0.104403 0.447 0.6556}
L3WF 0.074781 0.097639 0.766 0.4453
LINWM 10.100342 0.044293 2.265 0.0253
L2NWM 0.06202 0.049029 1.265 0.2084
L3INWM 0.103247 0.041403 2.494 0.0141
LINWF 0.005899 0.038289 0.154 0.8778
L2NWF © 0.022886 0.040952 0.559 0.5774
L3NWF -0.017493 0.036416 -0.48 0.6319
JA 1.398852 0.386446 3.62 0.0004
F 0.417986 0.454649 0.919 0.3598
AP 0.610703 0.435075 1.404 0.1631
M 0.756881 0.416893 1.816 0.072
JN 1.453415 0.305626 4.756 0.0001
JL 1.1119 0.360289 3.086 0.0025
AU 0.378725 0.366499 1.033 0.3036]
S 0.668028 0.333551 2.003 0.0475
o 0.429618 0.263864 1.628 0.1062
N 0.499245 0.407245 1.226 0.2227
D 0.021625 0.33253 0.065 0.9483
[Nonwhite Male Equation
Parameter Standard T for HO:

Variable Estimate Parameter=0 Prob > |T|
INTERCEPT -2.505632 0.617146 -4.06 0.0001
L1GDP -0.160279 0.059845 -2.678 0.0085
L2GDP -0.064802 0.067054 -0.966 0.3358
L3GDP 0.07301 0.050395 1.449 0.1501
L1DEF -0.00492 0.054274 -0.091 0.9279
L2DEF -0.039107 0.071572 -0.546 0.5858
L3DEF 8.609E-05 0.054135 0.002 0.9987
L1iM2 -0.244287 0.146305 -1.67 0.0977
L2M2 0.023702 0.17306 0.137 0.8913
L3M2 -0.026188 0.151953 -0.172 0.8635
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L1WM 0.575776 0.29051 1.982 0.0498
L2WM 0.717118 0.27755 2.584 0.011
L3WM 0.071591 0.269219 0.266 0.7908
LIWF -0.407017 0.194722 -2.09 0.0388
L2WF -0.101818 0.206841 -0.492 0.6235
L3WF 0.169211 0.193439 0.875 0.3835
LINWM -0.47696 0.087752 -5.435 0.0001
L2NWM -0.161832 0.097134 -1.666 0.0984
L3NWM 0.012369 0.082027 0.151 0.8804
LINWF 0.047903 0.075858 0.631 0.529A
L2NWF 0.169637 0.081134 2.091 0.0387,
L3NWF 0.047372 0.072146 0.657 0.5127
JA 4.208325 0.765615 5.497 0.0001
F 4.061335 0.900735 4.509 0.0001
AP 2.591197 0.861956 3.006 0.0032
M 2.841939 0.825934 3.441 0.0008
JN 4.309767 0.605496 7.118 0.0001
JL 3.925055 0.713793 5.499 0.0001
AU 1.085696 0.726095 1.495 0.1376}
S 1.935589 0.66082 2.929 0.0041
0 2.313715 0.522758 4.426 0.0001
N 3.270005 0.806819 4.053 0.0001
D 2.907396 0.658797 4413 0.0001
Nonwhite Female Equation

Parameter Standard T for HO:
Variable Estimate Parameter=0 Prob > |T|
INTERCEPT -0.095489 0.727979 -0.131 0.8959
L1GDP 0.081756 0.070593 1.158 0.2492
L2GDP 0.033105 0.079096 0.419 0.6763
L3GDP -0.045756 0.059446 -0.77 0.443
L1DEF 0.067204 0.064021 1.05 0.296J
L2DEF -0.028335 0.084425 -0.336 0.7378
L3DEF 0.039772 0.063858 0.623 0.5346]
LiM2 -0.381311 0.17258 -2.209 0.0291
L2M2 0.378097 0.20414 1.852 0.0665
L3M2 0.012527 0.179243 0.07 0.9444
L1WM 0.651378 0.342683 1.901 0.0598
L2WM -0.373886 0.327395 -1.142 0.2558L
L3WM -0.467213 0.317568 -1.471 0.1439
L1WF 0.309566 0.229693 1.348 0.1804
L2WF 0.645722 0.243987 2.647 0.0093
L3WF 0.184394 0.228178 0.808 0.4207




OZOowEEFEE Ty

0.009162
0.189602
0.237176
-0.661639
-0.382808
-0.221184
0.763422
-0.580544
0.289774
-0.030518
3.130114
1.091734
-1.133477
-0.677345
-0.278993
-0.461998
-0.890844

0.103512
0.114578
0.096758
0.089481

0.095704

0.085103
0.903112
1.062499
1.016755
0.974264
0.714237
0.841983
0.856495
0.779496

0.61664
0.951716
0.777111

0.089
1.655
2.451
-7.3%4

-2.599
0.845
-0.546
0.285
-0.031
4.382
1.297
-1.323
-0.869
-0.452
-0.485
-1.146

0.9296
0.1007
0.0157,
0.0001
0.0001
0.0106}
0.3997
0.5858
0.7762
0.9751
0.0001
0.1973
0.1883
0.3867
0.6518
0.6283

0.254

95



APPENDIX B

Table 6
Cumulative 36 Month Impulse Response Functions,
1959-1967.
Month
witowm nwmtowm nwftowm wmtowf nwmtowf nwftowf
1 -0.020182 0.131103  0.145348 -0.0234128 0.0110271 -0.00568423
2 0.060508 0.160354 0.083266 0.0029868 0.0350414 0.030573
3 0.032343 0.137669  0.243273 -0.057323 -0.007332 0.026489
4 0.060011 0.152534 0.172951 -0.0207856 -0.008875 -0.0298093
5 0.029964 0.145834  0.185489 -0.0354463 -0.011532 0.0304194
6 0.049978 0.179198  0.190467 -0.0133126 0.0085113 -0.0406293
7 0.037259 0.164354  0.236747 -0.0428388 -0.013113  0.0144341
8 0.053968 0.165257 0.162199 -0.012418 0.0054528 -0.00173253
9 0.035068 0.156559 0.21334 -0.0369083 -0.017568 0.00179943
10 0.052143 0.17681 0.204136 -0.0181317 0.0006743 -0.0126737
11 0.042036 0.160386  0.202137 -0.0322234 -0.008198  0.0222601
12 0.049665 0.168623  0.192853 -0.0195414 -5.35E-05 -0.0128432
13 0.042119 0.163974 0.216638 -0.0303989 -0.011278 0.0108226
14 0.05 0.170385 0.193053 -0.0200458 0.0001857 -0.00089492
15 0.043273 0.163942 0.207913 -0.0295557 -0.009457 0.00758483
16 0.048535 0.170499 0.202957 -0.0216322 -0.002624 -0.00290407
17 0.044138 0.164587 0.204792 -0.027851 -0.008875 0.00950428
18 0.047653 0.168753  0.199656 -0.0226359 -0.003763 -0.00173447
19 0.044458 0.165852  0.208091 -0.0271745 -0.008545 0.00670294
20 0.047403 0.168241  0.199992 -0.0229944 -0.004149 0.00150277
21 0.044862 0.165444 0.204615 -0.0263868 -0.007911 0.00620203
22 0.046933 0.168195 0.202904 -0.0235073 -0.004896 0.00143476
23 0.045368 0.166064 0.20442 -0.0258624 -0.007338 0.00648351
24 0.046737 0.167599  0.201842 -0.0237566 -0.005155 0.00249939
25 0.045466 0.166446  0.205117 -0.0255792 -0.007232 0.00528176
26 0.046606 0.167583  0.202543 -0.0240057 -0.005514 0.00328587
27 0.045642 0.166452 0.20394 -0.0252981 -0.006966 0.00523079
28 0.046382 0.167449 0.203211 -0.0242224 -0.005853 0.00321884
29 0.04577 0.166658  0.203998 -0.0251139 -0.006842 0.00512601
30 0.046301 0.167221 0.202862 -0.0243141 -0.005971 0.00371188
31 0.045817 0.16674 0.204036 -0.0249986  -0.00676 0.00474897
32 0.046247 0.167193 0.203188 -0.0243972 -0.006092 0.00397975
33 0.045897 0.166759 0.203664 -0.0248804 -0.006633 0.00477094
34 0.04618 0.167132 0.20336 -0.024472 -0.006197 0.00400788
35 0.045948 0.166851 0.203732 -0.0248121 -0.006579 0.00469834
36 0.046152 0.16707 0.203286 -0.0245105 -0.006247 0.00418498
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wmtonwm wftonwm nwfftonwm wmtonwf wftonwf nwmtonwf

1 -0.024822  -0.04568 0.277289 0.0064214 -0.068172 0.226686

2 0.019242 0.06876 0.11981 0.0629988 0.0182822 0.212702

3 -0.015392 0.00482 0.326811 0.0525026 -0.024765 0.24302
4 0.061328 0.062866 0.292276 0.0974446 0.0313976 0.242948
5 0.005496 0.019151 0.295573 0.0729376 -0.001042 0.257349
6 0.042165 0.047741 0.292334 0.110367 0.0311622 0.299639

7 0.024884 0.024161 0.353512 0.0785662 0.0011423 0.278004
8 0.044875 0.048776 0.257284 0.110409 0.0382416 0.279856
9 0.023202 0.026076  0.324509 0.0852347 0.0024742 0.271232
10 0.044654 0.048977 0.317379 0.110285 0.0313754 0.296832
11 0.027792 0.034994  0.309087 0.0887859 0.0144425 0.276121
12 0.041565 0.045017 0.29924 0.106949 0.0270836 0.288408
13 0.032253 0.035884 0.331753 0.0948102 0.0149427 0.280464
14 0.040037 0.045904 0.302306 0.104926 0.0279318 0.289242
15 0.033064 0.037359 0.318182 0.0947428 0.0153732 0.279957
16 0.040247 0.043253 0.31396 0.105727 0.0258223 0.290565
17 0.033697 0.03823 0.315567 0.0960473 0.0177082 0.280055
18 0.038303 0.042393 0308718 0.103291 0.0236391 0.287296
19 0.034878 0.038533 0.319137 0.098137 0.0185254 0.282837
20 0.037854 0.042052 0.309672 0.10242 0.0234723 0.28637
21 0.034904 0.039173 031449 0.0983625 0.0189331 0.281968
22 0.037629 0.041558 0.313188  0.102382 0.0226997 0.286654
23 0.035526 0.039833 0314864 0.0989163 0.0197971 0.28273
24 0.037179 0.041369 0.311626 0.101701 0.0221978 0.285544
25 0.035876 0.0399 0.315655 0.0996152 0.0200127 0.283526
26 0.037067 0.041202 0.312736 0.10139 0.0219733 0.285307
27 0.035941 0.040099 0.314063 0.0997577 0.0202703 0.283455
28 0.036912 0.040909 0.313392 0.101266 0.0216122 0.285192
29 0.036122 0.040233 0.31427 0.100004 0.0205249 0.283735
30 0.036715 0.040831 0.312869 0.101004 0.0214485 0.284772
31 0.036218 0.040288 0.314263  0.100208 0.0206067 0.283945
32 0.036678 0.040776 0.313339 0.100916 0.0213634 0.284698
33 0.036259 0.040392 0.313807 0.100277 0.0207306 0.283955
34 0.036622 0.040704 0.313512 0.100849 0.0212352 0.284616
35 0.036341 0.040448 0.313944 0.100388  0.020825 0.284095
36 0.036567 0.040675 0.31341 0.100759 0.0211781 0.284485
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APPENDIX C

Table 7
Cumulative 36 Month Impulse Response Functions,
1968-1980.
Month
witowm nwmtowm nwftowm  wmtowf nwmtowf nwftowf
1 0.0228155 0.0539486 0.123292  0.015394 -0.0238473 0.0909864
2 0.0261467 0.135054 -0.00563  0.040553 0.105382 0.0802769
3 0.0065675 0.143566 -0.06553  0.050227 0.187819 -0.047221
4 0.0260679  0.0988014 -0.00277 0.054739 0.165601 0.039097
5 0.0284239 0.129152 -0.01936  0.053005 0.145094 0.0700402
6 0.0195692 0.121436  0.016207 0.040386 0.123978 0.0625004
7 -0.006172  0.0480881 -0.04823 -+ 0.00012 0.0990693 0.011212
8 -0.021931 0.0449785 -0.01901 -0.01238 0.0277071 0.0105944
9 -0.02209 0.031506 -0.0053 -0.01508 0.0516178 0.0508446
10 -0.045912  0.0092827 -0.01316 -0.0295 0.0382902 0.0348662
12 -0.045333 -0.006799 -0.01967  -0.03671 0.0279447 0.0219993
13 -0.040076 -0.010851 -0.0631 -0.04478 0.0157632 -0.001197
14 -0.042987 -0.019448 -0.04972 -0.05389 -0.0072006 -0.011575
15 -0.03925 -0.032932 -0.0281 -0.06381 -0.0170003 0.0218498
16 -0.043875 -0.021963 -0.03045 -0.0691 -0.0296258 0.0043916
17 -0.045034 -0.01307 -0.03496 -0.07555 -0.0142175 0.0071395
18 -0.051111 -0.023662 -0.05158 -0.07593 -0.0299105 -0.00896
19 -0.054677 -0.022586 -0.04905 -0.07318 -0.0248089 -0.008149}
20 -0.057484 -0.018799 -0.05101 -0.07501 -0.0166701 -4 45E-05
21 -0.056094 -0.021782 -0.04676 -0.07526 -0.0264654 -0.010391
22 -0.054349 -0.028917 -0.0417 -0.07611 -0.0219461 0.00454
23 -0.05723 -0.031579 -0.04741 -0.0773 -0.0353358 -0.009257
24 -0.056731 -0.029569 -0.05274 -0.07892 -0.0301568 -0.011466
25 -0.056956 -0.028576 -0.05531 -0.07812 -0.028949 -0.011817
26 -0.056111 -0.026434 -0.0499 -0.07823 -0.0299711 -0.013215
27 -0.054315 -0.027061 -0.04649 -0.07833 -0.0274864 -0.003064
28 -0.054223 -0.025229 -0.04544 -0.07693 -0.0288032 -0.008735
29 -0.053644 -0.026121 -0.0457 -0.07758 -0.0256427 -0.0052
30 -0.054385 -0.027111 -0.04864 -0.07637 -0.0300755 -0.00859]
31 -0.05349 -0.023489 -0.0478 -0.07511 -0.0256594 -0.007371
32 -0.053489 -0.022974 -0.04959 -0.0748 -0.0249702 -0.007087
33 -0.052908 -0.021682 -0.0481 -0.07437 -0.0251902 -0.009013
34 -0.052079 -0.021636 -0.04606 -0.07405 -0.0226886 -0.004334
35 -0.052821 -0.022208 -0.04604 -0.07385 -0.0246377 -0.007063
36 -0.052872 -0.022061 -0.04547 -0.07385 -0.0224344 -0.004605
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wmtonwm wftonwm

nwitonwm wmtonwf wftonwf

nwmtonw

f

0.041804
0.0613576
0.0719703
0.0896416

0.102355

0.113395

0.097843

0.092692
0.0870342
0.0791381
0.0752425
0.0691176
0.0652755
0.0626983
0.0535254
0.0478495
0.0457719
0.0407946
0.0392241
0.0369318
0.0343599

0.033948

0.032879
0.0322391

0.032414
0.0318049
0.0310238
0.0311276
0.0311976
0.0322706

0.0329

0.033096
0.0334101
0.0332014
0.0334889

0.0649797
0.0481295
0.0644259
0.0623364
0.0777174
0.0733839
0.0795858
0.0816777
0.0747493
0.0788997
0.0629034
0.0664798
0.0610236
0.0556162
0.0586362
0.0480678
0.0538837
0.0440091
0.04181
0.044954
0.0372482
0.0411898
0.0344882
0.0357501
0.0369177
0.0358771
0.0386995
0.0358884
0.0377795
0.0358249
0.0366236
0.0376785
0.0367624
0.0387866
0.0369998

0.168702
0.177527
0.108068
0.148856
0.195724
0.209967
0.154209
0.170221
0.208905
0.197824

0.196705

0.171823
0.166096
0.195018
0.178786
0.181441

0.17157
0.156662

0.17214
0.166954

0.17185
0.172974
0.158509
0.162254
0.159487

0.16393
0.166095
0.162182
0.164736
0.161324
0.163136
0.162259
0.163442
0.165418
0.163101

0.007768 -0.0170712 0.0848877

0.05103
0.070571
0.079039
0.085172
0.067628
0.022578
0.006486

0.0603931
0.0199286
0.0693852
0.0542476
0.0776595

0.022989
0.0058586

0.268616
0.243875

0.28589
0.326967
0.358507
0.213493
0.197193

-0.00706 -0.0124591
-0.04088 -0.04806 0.133795
-0.05417 -0.0557046 0.136162
-0.07092 -0.0474948 0.0807504
-0.09473 -0.073474 0.0686938
-0.10499 -0.0547409 0.0425826
-0.11844 -0.0705021 0.0343127
-0.12409 -0.0699053 0.0525754
-0.12363 -0.078434 0.0252555
-0.12267 -0.0889834 0.0355253
-0.12291 -0.0904733 0.0427086
-0.12546 -0.0912615 0.0327794
-0.12864 -0.0898156 0.0326677
-0.13188 -0.096406 0.0200377
-0.13365 -0.0978734 0.0228452
-0.13293 -0.0981645 0.022323
-0.13228 -0.0995195 0.0248028
-0.13271 -0.0935779 0.0249093
-0.13218 -0.0952978 0.0243398
-0.13242 -0.0931957 0.0241213
-0.13123 -0.094487 0.0203528
-0.12858 -0.0937543 0.0288846
-0.12768 -0.0918103 0.0292951
-0.12666 -0.0918474 0.0310566
-0.12595 -0.0889433 0.0340298
-0.12609 -0.0908584 0.0309336
-0.12566 -0.0906638 0.0341055

0.198363
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APPENDIX D

Table 8

Estimated Unemployment Duration with Various

Values of g(x).

1968 g(x)=.5
g()=4
g(x)=.45

1969 g(x)=.5
g(x)=-4
g(x)=.45

1970 g(¥)=.5
gx)=.4
g(x)=.45

1971 g()=.5
g(x)=4
g(x)=.45

1972 9()=.5
a(x)=.4

, g()=.45

1973 g(x)=.5
g)=4
9(x)=.45

1974 g(x)=.5
g(x)=.4
g(x)=.45

1975 g(¥)=.5
g(x)=4
g(x)=.45

1976 g(x)=.5
g()=4
g(x)=.45

1977 g(x)=.5
gx)=.4
g(x)=.45

1978 g(})=.5
g(x)=.4
g(x)=.45

1979 g(x)=.5
g()=4
g(x)=.45

1980 g(2)=.5
g(x)=4
g(x)=.45

WM

WF NWM NWF

6.58363 5.82292 7.56926 6.4816

6.1504 5.38036 7.13574 6.048
6.36702 560614  7.3525 6.2648
6.87949 5.09842 7.05954 6.74923
6.44626 5.56488 6.626426.31654
6.66287 5.78165 6.84298 6.53288
8.64706 6.84318 9.96278 7.39159

8.2163 6.40991 9.53339 6.95852
8.43168 6.62655 9.74809 7.17506
9.58094 7.93418 10.6838 8.8706
9.15042 7.50196 10.2541 8.44218
9.36568 7.71807 10.4689 8.65639
8.86121 7.39159 10.1676 8.37952
8.42866 6.95856 9.73604 7.94635
8.64494 7.17507 9.95181 8.16293
7.85064 6.5288 9.77118 7.93511
7.41698 6.09505 9.33748 7.50198
7.63381 6.31193 9.55433 7.71854
8.72093 7.13564 10.0583 8.68004
8.28858 6.70201 9.62674 8.24664
8.50475 6.91882 9.84251 8.46334
11.9509 9.42066 13.2373 9.95454
11.5284 8.99306 12.81659.52538
11.7396 9.20686 13.0269 9.73996

11.236 9.03737 12.3917 9.76196
10.8043 8.60463 11.9626 9.33075
11.0201 8.821 12.1771 9.54635

9.3078 8.2498 12.14 10.0442
8.87466 7.81633 11.7084 9.61211
9.09123 8.03307 11.9242 9.82815
8.49963 7.28222 11.4011 8.44877
8.06611 6.8485 10.9684 8.01587
8.28287 7.06536 11.1848 8.23232
8.29415 717218 10.7473 8.59452
7.86112 6.7388 10.3151 8.16192
8.07764 6.95549 10.5312 8.37822
10.6724 8.1143 12.1487 9.50644
10.2422 76812 11.7198 9.07399
10.4573 7.89775 11,9342 9.29021
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OKLAHOMA STATE UNIVERSITY
INSTITUTIONAL REVIEW BOARD
HUMAN SUBJECTS REVIEW

Date: 11-18-97 IRB#: BU-98-013

Proposal Title: LABOR QUEUES, DISCRIMINATION AND AFFIRMATIVE ACTION

Principal Investigator(s): Jim Fain, Timothy O. Bisping

Reviewed and Processed as: Exempt

Approval Status Recommended by Reviewer(s): Approved

ALL APPROVALS MAY BE SUBJECT TO REVIEW BY FULL INSTITUTIONAL REVIEW BOARD AT
NEXT MEETING, AS WELL AS ARE SUBJECT TO MONITORING AT ANY TIME DURING THE
APPROVAL PERIOD. ‘

APPROVAL STATUS PERIOD VALID FOR DATA COLLECTION FOR A ONE CALENDAR YEAR
PERIOD AFTER WHICH A CONTINUATION OR RENEWAL REQUEST IS REQUIRED TO BE

SUBMITTED FOR BOARD APPROVAL. :
ANY MODIFICATIONS TO APPROVED PROJECT MUST ALSO BE SUBMITTED FOR APPROVAL.

Comments, Modifications/Conditions for Approval or Disapproval are as follows:

gﬁ{? W_ Date: November 19, 1997

Chair of msmmx(na iew Board
imothy O. Bxspmg
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