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Accounting for the Slowdown
in Black-White
Wage Convergence
Chinhui Juhn, Kevin M. Murphy, and Brooks Pierce

In 1963 the average black male worker earned about 63 percent as
much per week as the average white male worker. By the late 1970s
the weekly wage differential between black and white men had de-
creased by about one third, and black men earned about 75 percent as
much as their white counterparts. Based on these numbers, wages for
black men increased 1.1 percent faster per year than wages for whites
from 1963 through 1979. This rapid convergence toward equality is
well known and is actually a continuation of past trends of wage
convergence dating back to at least 1940.1

The recent evidence on wage convergence is strikingly different.
During the early 1980s relative wages for black men actually declined
slightly and only recently have recovered to the levels of the late
1970s. The decade and a half of rapid wage convergence from 1963
through 1979 has been followed by a slight divergence in black-white
wages. At best there has been no improvement in the relative earn-
ings of black men over the past decade. The changes are equally
dramatic for newly entering cohorts of blacks. Among workers with
fewer than ten years of experience, blacks earned about 68 percent as
much as whites in 1963. This fraction increased to about 80 percent by
1980 and has actually declined to about 78 percent in recent years. As
in the calculation for workers of all experience levels, a period of rapid
wage convergence has been followed by a period of wage divergence
or at best no progress.

One popular explanation is that antidiscrimination and affirma-
tive action policies have slowed in the 1980s. Another possible expla-
nation points to the business cycle and the recession of 1982, which
may have more adversely affected black workers. The business cycle
explanation at least does not seem to be supported by the data. The
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SLOWDIOWN IN BLACK-WHITE CONVERGENCE

slowdown in black progress continued through the 1980s long after
the recovery from the recession. An alternative explanation we con-
sider in this chapter is that the slowdown in black-white convergence
reflects a more general trend of growing wage inequality affecting all
workers—black and white alike.

Recent growth in wage inequality has been dramatic. Since 1979,
for example, the earnings differential between workers with a college
degree and those with a high school degree has increased by about 30
percent, and the college~high school wage differential for younger
workers has approximately doubled.? During this period the wage
differential between high school graduates with twenty-six to thlrty—
five years of experience and young high school graduates has in-
creased by about 50 percent.” Such dramatic swings in relative wages
have not been limited to differentials between groups. Even within
education and experience groups, workers at the 90th percentile of the
earnings distribution have gained about 30 percent relative to workers
at the 10th percentile.* Thus the recent period—particularly the
1980s—is characterized by growing wage inequality, both within and
between education and experience groups. The evidence suggests a
demand Lhamg,e in favor of better-educated and better-skilled workers
as a partial explanation for the relative wage changes. Insofar as black
workers are behind in education and the attainment of other market
skills, these demand changes will slow their progress relative to
whites,

Our goal in this chapter is to account for the slowdown in black-
white wage convergence within the broader context of the wage
structure changes described above. We would like in particular to
distinguish the part of the slowdown caused by changes in skill prices
(such as returns to education) from the component caused by factors

that are black-specific (such as changes in the impact of discrimina-
tion, affirmative action, and black-white skill convergence).

The standard approach for this type of analysis has been to

“correct” the black-white wage differential for observable differences
between blacks and whites. This allows the analyst to identify the
effects of changes in the observable differences between blacks and
whites (skill convergence), as well as changes in the black-white
differential caused by changes in the relative wages of observable
groups (price effects). The residual is typically attributed to con-
vergence in unmeasured dimensions of skill or to changes in discrimi-
nation (changes in the relative prices paid to whites and blacks for the
same skills). This approach i ignores completely the effect of changes in
prices of unmeasured skills. Given the large changes in wage inequal-
ity for whites that we observe even when we control for education and
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experience effects, such a neutrality assumption seems particularly
inappropriate over the span of our data.

When relative wages among whites are not stable, measuring
black-white wage convergence is somewhat problematic. One must
select a particular group of whites as a yardstick for black economic
progress. The standard regression approach assumes that whites with
the same observable characteristics are the appropriate benchmark.
When part of the gap between wages for whites and for blacks is
caused by differences in unobserved skills, due to differences in
schooling quality for example, whites with the same number of years
of schooling are not the appropriate benchmark. More appropriately,
whites and blacks with the same “effective” years of schooling could
be compared. When relative wages across schooling levels are con-
stant, this change in reference would make no difference for calculat-
ing black-white convergence. When the returns to education have
increased significantly as they have in recent vears, however, such a
change can have an enormous effect on convergence calculations.

This chapter is organized as follows. First we describe the data
used in our analysis. Next we describe black-white wage convergence
over the past twenty-five years, identify the recent slowdown, and
outline the changes in education, occupation, and inequality differen-
tials observed over the sample period. We then describe basic tech-
niques and our statistical framework and present several descriptions
of the slowdown based on alternative empirical implementations of
these techniques. The final section summarizes our results and sug-
gests avenues for future research.

The Data

The data we use in this analysis come from twenty-five consecutive
annual March current population surveys, from 1964 thr(mgh 1988.
Our wage data come from the annual demographic supplement and
refer to earnings and weeks worked in the previous calendar vear,
thus covering 1963 through 1987. From the survey we included all
white and black men who worked at least one week usually worked
tull-time, participated in the labor force for at least thirty-nine weeks,
and met several other sample inclusion criteria. The conclusions
drawn in this chapter are relatively insensitive to these sample inclu-
sion criteria.

For purposes of analysis we measure the average weekly wage as
annual wage and salary earnings divided by the number of weeks
worked by the individual. The earnings data are deflated by the
personal consumption expenditure deflator from the national income
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FIGURE 4-1
BiaCk-Wrire Weekty Waoe DIFFERENTIAL, 1963-1987
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would have been, had the 19631979 wage convergence continued in the 1980s.
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and product accounts. Throughout this chapter we refer to the natural
logarithm of the deflated average weekly wage as the wage’ In
describing black-white wage convergence we organize the data
around vears of potential work experience, where potential experi-
ence is defined as the minimum of age minus education minus seven
and age minus seventeen.

The Slowdown in Black-White Wage Convergence

Figure 4-1 shows the unadjusted or raw difference between wages for
whites and blacks, across all experience levels, from 1963 through
1987, The figure also shows a trend line, estimated from a regression
of the wage differentials on a constant term and a linear time trend
using data from 1963 through 1979, As the figure illustrates, the black-
white differential declined from about 43 in the mid-1960s to about
30 by 1979 In contrast, the black-white differential in 1987 was about
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FIGURE 4-2
BLACK-WHITE WEEKLY WAGE IHFFERENTIAL
FOR RECENT ENTRANTS,
19631987
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NoTE: See note to figure 4-1.
SOURCE: Authors” calculations.

the same as it had been in 1977. The present differential of about .30 is
approximately 50 percent larger than the .20 differential one would
predict based on the trend from 1963 through 1979, While vear-to-
year variation in the black-white differential makes it difficult to pin-
point the beginning of the slowdown within the 1975-1979 interval, it
is clear that wage convergence in the past decade has been signifi-
cantly smaller than it was in the preceding decade and a half.

Figure 4-2 plots the log-wage differential for white and black
workers with fewer than ten vears of potential experience. The story
is similar. The black-white wage differential narrows from approxi-
mately .38 in the mid-1960s to about .23 by 1980. More recent observa-
tions show a differential of about .25, with the exception of 1984,
when the differential was significantly higher. The recent differentials
are once again about ten to twelve percentage points higher than the
pre-1979 trend would have caused an analvst to project. The data in
figure 42 are particularly informative, since much of the convergence
documented in figure 4-1 reflects the retirement of older cohorts
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whose black-white wage differential was significantly greater than
that of more recent cohorts. This effect could have caused wages for
blacks and whites to continue converging over the sample period,
even though wage differentials were constant or expanding between
successive entering cohorts. In addition, the rate of convergence
might also be exp«?gted to slow as the cohorts of men who entered
the labor force before World War Il leave the sample, even if stable
convergence continues among the relatively new entrants. Given the
similar patterns in figures 4-1 and 4-2, it appears the slowdown in
black-white wage convergence is not simply an artifact of the retire-
ment of older cohorts from the data. Rather, it appears that it does not
matter qualitatively whether we choose the wage differential among
young workers or among all workers as the barometer of black-white
wage convergence.

The pervasiveness of the slowdown can be seen most clearly
from the data in table 4-1. Panel A gives average log-wage differen-
tials by five-year-experience intervals based on a division of the sam-
ple into five calendar-year intervals. The data in the table are simple
averages across years of the wage differential for the indicated experi-
ence group. The data in the 1965 column are the averages of the
differentials from the vears 1963 through 1967; the 1970 column refers
to 1968-1972, and so forth. The labels 1965, 1970, etc., refer to the
mid-years of the calculations. The layout of the table allows the reader
to follow given experience levels through time by reading across the
rows; reading down the diagonals allows us to follow cohorts through
time.®

Comparisons of the first, second, and third columns of panel A
show a consistent pmtem of wage convergence from the 1963-1967
interval to the 1973-1977 interval. In contrast, comparisons of the
third and fourth mlumm of the table show that wages converged at
some levels of experience, particularly for those with six to ten years
of experience and those with sixteen to twenty years of experience,
but they remained stable at other levels. It appears that wage con-
vergence was significantly smaller between the 1973-1977 period and
the 1978-1982 period than it had been in earlier years. Comparisons
of the data from the final two columns reveal a pattern of either stable
differentials or a slight dwmg,wnw Most important, the pattern of
rapid convergence illustrated in the first two columns is no longer
present. Following cohorts down the diagonals we see a similar story.
Only four out of the possible twenty-one comparisons for the earlier
periods show relative wages diverging within a cohort, but five out of
the seven possible comparisons show blacks losing ground when the
final two columns are compared. The evidence for a significant slow-
down in convergence seems quite clear from these numbers.
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TABLE 4-1
Brack-Wiiite DIFFERENTIALS BY EXPERTENCE LEVEL, 19651985

Panel A, Wage Differcntials

1965 1970 1975 1980 1985
All experience

levels 0.45 0.40 (.33 .29 0.30
< 6 (.34 0.29 .24 0.24 0.26
6-10 (.37 0.35 0.29 0,22 0.27
1115 0.49 0.39 0.30 0.30 0.32
16-20 0.50 .45 0.37 .29 0.28
21-25 0.49 0.45 0.37 0.31 .33
26-30 0.47 0.43 0.40 (.36 0.34
31-35 0.46 044 (.38 (43 (.38
> 35 (.48 0.41 0.36 0.35 (.35

Panel B. Residual Differentials
1965 1970 1975 1980 1985

All experience

levels 0.30 0.25 0.21 0.21 0.23
< 6 0.21 0.15 0.14 0.18 .21
6-10 0.26 0.24 018 016 0.22
11-15 0.34 0.27 0.21 0.21 0.26
16-20 0.34 0.30 0.27 0.21 0.21
21-25 0.32 (.28 0.23 0.22 0.26
26-30 0.30 0.29 0.25 0.25 0.25
31-35 0.29 0.27 0.23 0.28 0.26
> 35 0.29 0.24 0.19 0.22 0.23

Note: Standard errors for the “all experience levels” estimates are approsi-
mately 0.005 in each vear. Standard errors for individual experience-level
estimates range from 0.011 to 0.020.

Source: Authors.

Panel B of table 4-1 makes analogous wmpanwm using dif-
ferences in black and white residuals from a simple wage equation,
The use of regression residuals allows us to control for dszertmcas
between blacks and whites in education levels, experience levels, and
regions of residence.” Since the regression used to calculate the re-
siduals includes education effects, these calculations do not reflect
changes in the black-white wage gap caused by schooling-completion
changes and fluctuations in the return to schooling for whites. In
spite of this difference the results are qualitatively similar to those
shown in panel A. When the black-white differentials are compared at

113



FIGURE 4-3
Trenps v COLLEGE WAGE PREMIUMS,
19631986
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Nore: The college premium is the percentage difference between the average wages
of workers with sixteen vears of education and those with twelve vears of education.
Sovkce: Kevin Murphy and Finis Welch, “Wage Premiums for College Graduates:
Recent Growth and Possible f\pmmtmm " Educational Researcher (May 1989), pp. 17~
26, figure 1.

a given level of experience through time, convergence occurs at all
experience levels from 1963 to 1970 and again from 1970 to 1975. In
contrast, comparisons of the third and fourth columns (1975 and 1980)
show mixed results, and comparisons of the final two columns (1980
and 1985} show either no convergence or divergence for six of the
seven compariwm Whether we compare unadjusted differentials as
in panel A or regression residuals as in panel B, clearly black-white
wage convergence has slowed significantly since the mid- to late
1970s. :

This slowdown, however, has not occurred in isolation. The
slowdown in black-white convergence has been accompanied by
other dramatic changes in relative wages. Perhaps the most dramatic
change in relative wages in recent years has been the remarkable
increase in the returns to a college deg,ree Figure 4--3 illustrates the
change. In 1979 college graduates earned about 50 percent more on
average than high school graduates. By 1987 this differential had
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increased to over 65 percent. When the calculations are restricted to
those with one to five years of experience the changes are even more
dramatic. The differential between voung college and high school
graduates was about 33 percent in 1979. It more than doubled to 68
percent by 1986.

Education is not the only dimension in which wage differentials
have increased. Figure 4-4 piot« real wages for the 10th, 50th, and
90th percentiles of the college and high school wage distributions for
recent entrants from 1963 through 1987. Wages for each percentile are
indexed to start at zero between 1963 and 1964. There is almost no
divergence among the different percentiles for high school graduates
from 1963 through about 1970, and very little divergence for college
graduates from 1965 through 1970. Since 1970, however, the wage
differential between the 90th percentile and the 10th percentile has
increased by about 30 percentage points for both education groups.

This general increase in wage inequality based on both the ob-
servables and unobservables has caused wage differentials to expand
considerably over the sample period. More significant for the slow-
down, the expansion has been more rapid in recent years than in
earlier years. Figure 4-5 gives the average annual rate of increase in
wages b\» percentiles of the wage distribution (where wage growth is
measured relative to mean growth) for two periods: 1965 to 1980, the
decade and a half when blacks gained significantly on whites, and
1980 to 1985, the period after the slowdown.® As the figure makes
clear, inequality rose significantly in both periods. The increase is far
larger in the later period, however, particularly at the percentile ex-
tremes. Based on these results it appears that the tendency for wage
differentials to expand has increased in recent vears.

Changes in inequality such as those documented in figure 4-5
and changes in the return to schooling of the magnitude documented
in figure 4--3 are likely to have a significant impact on the black-white
wage gap. The magnitude of these effects depends on the differences
in educational attainment and quality of schooling between blacks and
whites, and on the size of the wage gap between blacks and whites at
a given educational level.

Table 4-2 addresses differences in educational attainment be-
tween blacks and whites as of 1965, 1975, 1985, and for the sample as
a whole. The most striking differences between blacks and whites
emerge in comparisons of the numbers of each who graduated from
college or who attained less than a high school degree. Across all
experience levels about 20 percent of whites were college graduates,
whereas only 8.4 percent of blacks received a college degree. The gap
is actually slightly larger in absolute terms for new entrants, among
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FIGURE 4-4
CUMULATIVE WAGE GROWTH 8Y PERCENTILE
WITHIN GROUPS, 19631987
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measured relative to a 19631964 average.

Source: Authors” caleulations.
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FIGURE 4-5
GrROWTH RATES OF RELATIVE WAGE BY PERCENTILE,
19651980 AND 1980-1985%
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distribution for two subperiods of the data. Both series are indexed relative to the
period’s average wage growth; by construction, relative wage growth of a worker with
the average wage is zero.

SOURCE: Authors” calculations.

whom 25.5 percent of white men have college degrees but only 12.2
percent of young blacks do. The percentage of blacks with less than a
high school degree exceeds that of whites by about twenty percentage
points in the whole sample (45.1 versus 26.2 percent), and by ten
percentage points among those with one to ten vears of experience
{24.4 percent versus 14.5 percent).

Based on these numbers the increase in returns on a college
degree since 1979 of about 0.15 should have increased the black-white
wage differential by about 11.5x0.15=1.75, which would account for
a slowdown of 1.75/8=0.22 percent per year. Calculations for the
younger cohorts give significantly larger effects, since the profits of
higher education have increased most for younger workers. These
calculations illustrate how changes in the returns to education can
have a significant effect on the black-white wage differential and thus
in the way the turnaround from a period of moderate decline in
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TABLE 4-2
EDUcATIONAL ATTAINMENT FOR WHITES AND BLACKS, 1963-1987

Panel A Blacks: All Experience Levels

1965 1975 1985 1963--1987
Less than high school 65.5 458 26.7 45.1
High school graduates 235 35.0 41.8 341
Some college 6.3 11.9 18.2 12.4
College graduates 4.6 7.4 13.4 8.4

Panel B, Whites: All Experience Levels

1965 1975 1985 1963- 1987
Less than high school 40.0 25.8 17.0 26.2
High school graduates 352 38.6 39.6 38.4
some college 111 15.9 18.1 15.6
College graduates 13.9 19.7 25.2 19.9

Panel C. Blacks: 1-10 Years of Experience

1965 1975 1985 1963-1987
Less than high school 40.5 23.6 13.4 24.4
High school wae.ixmtm 41.3 47.8 48.3 45.4
Some college 0.4 17.4 22.2 18.0
College graduates 7.7 1.2 16.0 12.2

Fanel T3, Wiites: 110 Years of Experience

1965 1975 1985 19631987
Less than high school 214 13.8 1.9 14.5
High school graduates 42.6 38.6 40.4 40.6
Some Loih‘fw 15.3 21.2 19.4 19.4
College graduates 0.7 26.4 28.3 25.5

Sovrcr: Authors,

education returns in the 1970s to rapidly increasing returns in the
1980s could contribute to the slowdown in black-white wage con-
vergence. In addition, these numbers make no attempt to correct for
differences in the quality of schooling received by blacks and whites,
which may make the effective gap in sd’too]m;, larger than the gap in
educational attainment measured in table 4-2, and thus may increase
the effect of higher schooling returns on the blat;k white wage gap.

In addition to the increase in wage differentials between educa-
tion z,mmpx the within-group comparisons shown in figure 4-4 and
the inequalitv changes dl%{‘ ayved in figure 4 point to a more general
increase in wage inequality. Given the existing gap between blacks
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FIGURE 4-6
LOCATION OF BLACKS IN THE WHITE Waok Thsy TION
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and whites in weekly earnings, anv increase in wage inequality is
likely to expand the wage differential between blacks and whites.
Figure 4-6 and the associated numbers given in table 4-3 illustrate the
size of the black-white wage gap bv finding the position of blacks in
the white wage distribution over the full sample period. The figure
and the calculations in the table compute the fraction of whites earn-
ing less than a gn’u\ percentage of blacks, The number twentv-four in
the “all years” column shows that on average over our sample, 24
percent of whites have wages lower than the median blacks’, or
alternatively that the median black is at the 24th percentile of the
white wage distribution. Market forces that cause the lower quartile of
whites to lose relative to the averag.)e white might well be expected to
increase black-white wage inequality, because the same forces will
cause the average black (with wages and perhaps marketable skills
similar to someone at the 24th percentile of the white wage distribu-
tion) to lose relative to the average white.
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TABLE 4-3
PERCENTAGE OF WHiTES EARNING LESS THAN BLACKS
BY PErRCENTILE, 1965, 1975, anD 1985

Panel A Weekly Wages
Percentile of

Black Distribution 1965 1975 1985 All Years
10 2 3 4 3
25 5 10 12 9
50 16 25 29 24
75 38 51 54 48
90 %) 72 76 70

Panel B. Wrekly Wage Residuals
Percentile of

Black Distribution 1965 1975 1985 All Years
10 2 4 5 4
25 7 11 13 11
50 21 29 31 28
75 46 56 56 54
90 74 79 78 77

SourcE: Authors.

The upper line in figure 4-6 and panel B of table 4-3 give the
corresponding numbers based on weekly wage residuals from the
white regression line. In terms of wage residuals, blacks do slightly
better than for the wage level calculations. This does not follow
simply from the fact that the observable differences between whites
and blacks expl&m some of the wage gap. Rather, this reflects the
fact that the gap in wages between blacks and whites is actually larger
relative to the dispersion of wages than is the residual gap relative to
the dispersion of the residuals. Hence the gap between blacks and
whites based on the observables is larger relative to the dispersion of
the observables than is the residual gap between blacks and whites
relative to the dispersion of the residuals. Given the large increase in
within-group mequa lity shown in figure 4-5, one would have ex-
pected blacks to lose ground relative to whites beginning around

1970. Whether changes in within-group inequality or changes in the
returns to education can account for the recent slowdown are at this
point open questions. It is clear that they both work in that direction,
The next section attempts to give us an answer.

120



JUHN, MURPHY, AND PIERCE
Accounting for the Slowdown

In order to talk sensibly about the slowdown we must first provide a
useful definition of black-white wage convergence. In our opinion the
most useful definition distinguishes between effects that are black-
specific and effects that result from more pervasive relative wage
changes in the economy. The black-specific category would include
both observable and unobservable convergence in the skills of blacks
and whites (such as convergence in either vears of or the quality of
schooling), as well as changes in relative wages generated bv changes
in black-specific prices (such as changes in market discrimination).
The more pervasive changes would then consist of relative price
changes in the labor market affecting the relative wages of whites and
blacks, including those price effects atfecting the “unexplained”
residual portion of the black-white wage differential.

In addition to distinguishing between black-specific and not
black-specific, we would ideally distinguish the effects of skill con-
vergence between blacks and whites from the effects of racial discrimi-
nation changes in the labor market. Our ability to do this is extremely
limited, however, and we will only be able to attribute wage gap
changes generated by relative achuoimg, completion changes to the
skill convergence category. Any residual convergence will be consid-
ered as simply reflecting some combination of skill convergence and
changes in labor market discrimination.

We begin our analysis by performing a decomposition of the
black-white wage differential into predicted and residual compo-
nents, using yearly regressions of wages on measures of education,
potential expeme.m_e, and region of residence. Our approach along
these lines is to divide the black- whxte differential in each vear into
two categories: the “predicted gap,” the difference between the aver-
age wage of whites and the wage blacks would receive given their
observable characteristics if they were paid like whites; and the “re-
sidual gap,” the difference between the predicted and the actual wage
for blacks. Figure 4-7 graphs the black-white differential as well as the
residual gap calculated over all experience levels. Figure 4-8 replicates
these calculations for workers with one to ten vears of experience. As
the figures make clear, the differences in observable characteristics
account for a significant portion (about one-third) of the total black-
white wage gap, and convergence in the predicted gap accounts for a
significant amount of wage convergence, as evidenced by the decline
in the vertical distance between the lines through time.

Analvtlcallv we can think of this exercise as follows. In each vear
we have a log weekly wage equation for whites so that



FIGURE 4-7
Brack-Wiinre Wace DIFFeErRrsTiag, 19631987

Log wage differential
.50

.45

0.40

0.35 Total

(.30 o o

.
N
\\—.-«’ A“\
0.25 = AP ) - -
N Residual — N
s,

\\ //—’\\ Pl \’v/‘
0.20 p~ v - -
{3"}5;%ef; kfte:illzlix

1965 1970 1975 1980 1985

Nowr: The total series is as in figure 4-1. The residual series is that portion of the total

differential not a
region of residence.
SOURCE: Authors” calculations.

ounted for by n‘fM rved differences in education, experience, and

¥ = Xug! + W (4“1)
where X, is a vector containing the observable characteristics of an
individual white worker and B, gives the coefficients on these charac-
teristics in year t; as usual, we define E“(u”h',f) = (), s0 that this equation
gives mean wages for whites with given characteristics. The actual
wage differential between bimks and whites is then simply

Df - le Y, bt S #Ejf + uwf (XMBQ + ubt,
= (K = X )By — Uy,
= AXB - Uy, (4-2)
Where AX, = (X, ~ X,,), the term AX,B, is the predicted gap between
blacks and whites, and ~ U, is the residual gap. Using this formula-
tion, wage convergence between blacks and whites between one year,
such as vear {, zmd another year, such as vear ', can be written as
D, =D, = (38X, ~ AX)B,+ AX (B, ~B) ~ Uy~ Uy,)  (4-3)
which demmpmw wage convergence into convergence based on
observable quantity changes at fixed prices, (AX,. —AX))B,, price
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FIGURE 4-8
BLACK-WHITE WAGEH DIFFERENTIAL FOR NEw ExIRANTS, [963-TYRT
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effects, AX, (B, —B,), and changes in the residual gap, — (U, ~ U,
Rather tham pick some base year for measuring effects {wsar tin the
example above), we pxck the average over all yvears as the benchmark
s0 that in our empirical implementation equation (4-3) becomes

D, -D=(AX, —AX)B+AX, (B, — B) ~ (U, — ) (4-4)
where D, B, AX, and U, are obtained using the data for all vears
together.

The results of such a decomposition are presented in table 4-4.
Panel A presents the calculations for all experience levels and panel B
presents calculations for workers with one to ten vears of experience.
For simplicity the results in the table divide the sample into three
periods, 1963-1970, 1970-1979, and 1979-1987. These periods repre-
sent our attempt to distinguish the post-1979 slowdown period from
the earlier periods of more rapid wage convergence. For each period
we estimate the average annual rate of dmn;,v in each component,
such as the total gap or the predicted gap, by estimating a linear spline
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TABLE 4-4
Rare oF Brack-WHiTE CONVERGENCE AND COMPONENTS,
SeLECTeD Perions, 1963-1987

Ynel A Al Experience Levels
(1Y 1963-70 (2) 197079 (3) 1979-87 Difference (2)-(3)

Total TR 138 ~ 27 1.65
(.22} (.15 (.19 .30y

Observables R4 81 07 74
(.13} {09y (11 (. 18)

Prices 07 06 - .27 33
(.05} (.03 (.04) (.07)

Quantities  ~ .06 76 34 42
(1) {.08) (10 (.16)

Gap vy 57 -, 34 91
{20} (13 (.17 (.27}

Pawel B. Experience Levels 1-10
(1) 196370 (2) 197079 (3) 197987 Difference (2)}-(3)

Total 49 1.20 .51 1.71
(.36} (.24} {.30) (.48)

Observables  — .41 .99 - .01 1.00
(.24) (.16) {20V (.32)

Prices 13 4 - 37 52
{.06) {.04) (.05 (.09

Quantities  — 553 Rate] .36 48
(.24) (.16} .20y (.32)

Gap 41 21 -.50 71
(.30 {200 {.26) (.42)

SOURCE: Authors

with break points in 1970 and 1979. The numbers in the first row of
panel A indicate that the total black-white wage gap narrowed at an
average rate of .78 percent per year from 1963 to 1970. The gap then
narrowed at a rate of 1.38 percent per year from 1970 through 1979,
and the gap actuallv expanded at a rate of about .27 percent per year
from 1979 to 1987 As we saw earlier, these numbers indicate that
black-white convergence has been slower in the most recent years
than it was during either of the previous periods. Here and for most
of the remainder of the paper we define the slowdown as the dif-
ference between the rate of convergence during the 1970-79 period
and the rate of convergence during the 1979-1987 period. As the last
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column shows, we estimate the slowdown in total wage convergence
as 1.65 percent per vear.?

This slowdown can be decomposed into a component explained
by the observables, or predicted gap, of 0.74 and a residual, or unex-
plained slowdown, of 0.91 percent per vear, The observable compo-
nent of the slowdown can then be decomposed further into the part
due to changes in prices, (.33 percent per vear, and a slowdown in
measured skill convergence, 0.42 percent per vear. The residual gap
shown in figure 4-7 indicates a moderate decline in wage con-
vergence from the 1963-1970 period to the 1970-1979 period, from
0.77 percent per year residual convergence to 01.57 percent per vear.
Residual convergence declines significantly more, from 0.57 to -~ 0.34,
when we compare the second and third intervals. In fact the residual
slowdown of 0.91 shown in the final column accounts for about 60
percent of the total slowdown. As these calculations show, the in-
crease in returns to education have had a significant effect on black-
white convergence, lowering the rate of convergence by 0.33 percent-
age points, but this together with the slowdown in education con-
vergence still explains somewhat less than half of the total slowdown.

The calculations for workers with one to ten vears of experience
presented in panel B of table 4-4 give only s h;,ht v different results.
For this group the total slowdown is quite similar to that measured
over all workers, 1.71 versus 1.65, and the observed changes account
for slightlv more than half of the slowdown--1.00 out of 1.71. The
slowdown in measured skill convergence accounts for 0.48 percent-
age points of the predicted slowdown and the price effect accounts for
another 0.52 percentage points. The larger price effect for the vounger
workers simply reflects the much greater increase in education dif-
ferentials among vounger workers. As in panel A, the residual gap
accounts for a significant component of the slowdown—about 40
percent.

The basic mes‘«ag?e of table 4-4 is that the rise in education
differentials and a slowing of black-white education convergence in

“the 1980s explain somewhat less than half of the decline for all work-
ers and slightly more than one-half of the decline for younger work-
ers. As we illustrated in the previous section, however, the expansion
in education differentials has not been the only or even the largest
source of relative wage changes among whites. Much of the increase
in total inequality has been due to changes in relative wages within
narrowly defined education and experience categories. As we saw
above, the median black worker is at the twenty-eighth percentile of
the white residual distribution; hence the slowdown in wage growth
for blacks relative to whites within group (what is captured by the
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residual gap in table 4-4) mav simply reflect the more pervasive losses
suffered by other workers at the low end of the wage distribution, and
not something black- specific.

A statistical framework useful in evaluating this hypothesis paral-
lels that used above to decompose the effects of the observables. We
simply write

Y, = X,B, 4o, (4-5)
where 8, is a "standardized” residual (with mean zero and variance 1)
and o, is the within-group standard deviation of wages in year f.
Changes in o, through time reflect changes in within-group inequal-
ity. Using t this notation the wage differential between blacks and
whites is

D= Y, Y= AX,B, + 0,48, {(4-6)
where A8, is the difference in the average standardized residual for
whites and blacks. The convergence in black-white wages from vear ¢
to vear I would then be

[, = D= AKX, - AXDB, + AX (B, ~ B

+ (A8, ~ A8 Yo, + A8, (o, o)) 4-7)
where we have decomposed the change in the unobservables in a
fashion identical to that used for the observables. The first two terms
are identical to those in equation {(4-3). The third term captures
changes in the relative positions of blacks and whites—that is,
whether blacks are moving up or down within the distribution of
whites—while the fourth term captures the effect of changing in-
equality. Provided the A8, term is negative, me,amng that blacks earn
on avomgo less than the mean, the fourth term implies that a rise in
inequality would increase the black-white wage differential even if
blacks maintained the same positions in the white distribution—
AB, M; =1,

A decomposition such as that defined in equation (4-7) can easily
be implemented empiricallv. The term (A8, —A8,)o, measures the
change in the average black residual, evaluated using the year-t dis-
tribution of white earnings, due to blacks changing their position in
the white wage distribution. Empirically this decomposition can be
implemented by assigning to each black in each year a percentile
number corresponding to his position in the white residual distribu-
tion for that yvear. For each individual in vear t' we can then compute
what his wage residual would have been in vear t given his position in
the wage distribution. The term (A8, ~ A8,)o, is then simply the dif-
ference between the average of these imputed residuals and the actual
average residual for blacks in vear t. Since both computations use the
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same year f residual distribution, this term onlv captures movements
of blacks through the white residual distribution.

The final term can be calculated analogouslv. In this case we
compare the same year t individuals and allow only the white re-
sidual distribution to change. Once again we assign pe*rmntiles of the
white distribution to each black in year ', compute what residual that
black would have had in vear f given that position in the white
distribution, and subtract that from the actual vear ¢’ residual. Since
the percentile locations of the blacks are held fixed in this calculation,
the change in this index only reflects changes in residual inequality
for whites.

While these terms are relatively straightforward to calculate, their
interpretation can be more pmblematm We have to decide whether
these effects should be labeled black-specific or should be attributed
to more g,eneral changes in relative prices. The term (A8, — A# o,
reflects gains or losses for blacks relative to whites with the same level
of earnings and hence would most likely be considered black-specific.
Such a change could be due to either skill convergence of blacks and

whites, causing blacks to move up in the white wage distribution, or a
reduction in discrimination.

Whether the second term should be called a black-specific effect
or a more general relative wage effect depends on the source of the
difference in wage distribution locations for blacks and whites. To see
this, it is instructive to look at one polar case where the wage gap
between blacks and whites consists of a difference in marketable
skills, due perhaps to market or pre~mark9t discrimination in training
or schooling. If we interpret the rise in wage inequality among whites
as a rise in the market premium for skill, then the term A8, {«r‘, -y}
correctly represents a general relative price effect. It is axmp v the
residual skill differential between whites and blacks times the change
in the market prices for these skills, and it is completely analogous to
the observable price change effects described in table 4-4. Including
this term in the components of explained changes gives the con-
vergence in the residual wage gap of

Ry = Ry= — (U~ Uy}~ A8, (o, ~0,)] (4-8)
which simply says that the true black-specific effect is the change in
the regression residual gap minus the change in the gap that would be
expected given the position of blacks in the white residual distribu-
tion. This can have two interpretations. First, since this second term
represents a pure price effect, we can think of equation (4-8) as
netting out the price change so as to leave a pure guantitv change,
which is the convergence term of interest. Second, we can think of
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this expression as a comparison between the wage change for a given
black and the wage change for a white with the same observable
characteristics and comparable initial earnings—a white at the same
point in the residual distribution. Since the difference in earnings
between whites and blacks reflects a difference in skills in this hypo-
thetical case, the comparison between whites and blacks at the same
earnings level allows us to compare black wage changes with wage
changes for white workers with comparable skills.

This analysis would not be completely appropriate when the
black-white wage gap reflects both skill differences and market dis-
crimination. To see this, let #, =35, +d,, where §, is the skill level of
individual 7 relative to the average, and d,, reflects market discrimina-
tion, so that d,, = —d, if the individual is black and d,, = 0 if he is white.
In this case the decomposition from equation (4-8) can be written as

Dy = D= (AX, — AX,)B,+ AX, (B, — B,) +

(Al A8 Jo, +[AB, (o, — )+ d, (o, —a,)] (4-9)
where A8, is the skill gap between whites and blacks. The term in
brackets is what would be calculated by the decomposition described
above. In this case, however, only the first term in brackets represents
something that is not black-specific. The first term here again gives
the predicted change in the wage differential based on the skill dif-
ference between whites and blacks. The second term captures the fact
that as the wage differentials increase among whites, the dollar cost to
blacks rises for being moved down a given amount in the white
distribution; in other words, the cost of a given value of d, rises. Since
this component of the differential is a consequence of market-specific
treatment of blacks, it seems appropriate to include any increase in its
cost in the black-specific category,

One can also think of the issue in terms of the choice of the
proper white comparable. When some of the residual differential
between whites and blacks reflects discrimination, blacks must be -
more skilled than whites earning the same wage. When we compare
the wage change for a black with the wage change for a white at the
same initial wage level we are comparing a typical black to a less-
skilled white. This then causes us to overstate the extent by which any
increase in the returns to skill should have lowered the wages of these
blacks, thus leading to an overcorrection for the effect of skill prices.
Hence, when discrimination is a significant component of the wage
gap between whites and blacks, “correcting” for the residual inequal-
ity effect as we have shown will overstate the desired price change
effect.

The opposite is equally true. When a significant portion of the
residual wage gap between whites and blacks is accounted for by skill
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TABLE 4.5
BrAack-WHITE CONVERGENCE CONTROLLING FOR RESIDUAL
INEQUALITY CHANGES, SELECTED PrrIons, 19631987

(1) 1963700 (23 197079 (3 197987 Difference 12003

Total 78 1.38 - 27 1.65
(.22) (.15) ( 19y (.30

Observables A B 7 74
(13 (.09 (.1h {.18)

Prices 7 6 - 27 33
(.U5) (.03) (!

Quantities - 6 6 A2
(.12) (.08} {16y

Unobservable - 10 -.22 1
prices (.05) {.04) (.07
Gap 87 79 R0
(.19) (13) (.26)

SourcEe: Authors.

differences, the failure to make anv correction would cause an under-
statement of the effects of an increase in skill differentials on the
black-white gap. Since the truth is likely to lie somewhere between
the extreme of a pure skill gap and a pure discrimination effect, it
seems clear that one can use the computations with and without such
a correction to obtain a range of reasonable estimates.
Table 4-5 supplements the observable decompositions from table
4--4 with an additional term, which we label an unobservable price
effect.’® The most noticeable effect of this addition is to increase the
convergence of the residual gap in all three periods as compared with
" table 4-4. This increase results from the rise in residual wage inequal-
ity over most of the sample period and implies that actual black
progress must be greater in order to overcome the negative effect of
rising inequality. In addition, the accelerating rate of inequality
growth over the sample implies that the slowdown in residual con-
vergence from the first period to the second was cut in half and that
the unexplained slowdown effect measured in the final column was
reduced from .91 to .80. As these calculations make clear, however,
correcting for the increase in white inequality does much more to the
level of black-white convergence and to the difference between the
first and final periods than to the comparison of the 1970s and 1980s.
The basic reason for this is that growth in within-group inequalitv has
been relatively steady since about 1970,
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As this analysis shows, as long as a nontrivial portion of the
black-white wage differential is accounted for by a difference in skills,
such as differences in schooling quality, then it is necessary to make at
least some adjustment bevond the usual regression ad)ustment based
on observables to account for changes in skill prices. The approach we
have outlined benchmarks the two extremes, of no skill gap and of a
gap accounted for entirely by skill differentials, by using the wage
differentials within whites at a given wahoo ing level as a proxy for the
price etfect on the black-white skill gap. This is equivalent to tracking
black-white convergence by comparing wages for blacks and for white
comparables, defined as whites with the same observable charac-
teristics and the same initial wage level. Such an analysis assumes that

the part of the black-white gap accounted for by a difference in skills

would mave proportionatelv with wage differences among observa-
tionally equivalent whites. While it seems clear that such a skill price
adjustment is necessary, it is bv no means obvious that the wage
differentials among whites at a given level of experience and educa-
tion represent the best proxy.

If all skill differentials moved together then the choice of which
observable skill price to use in such an analysis would be of no
consequence. As we have documented elsewhere 1 however, even
though all skill differentials have increased by about the same amount
since 1963 the timing of these increases within the interval shows
significant differences. To illustrate, figure 4-9 gives the “price” of
skill measured by the difference between the 90th and 10th percen-
tiles within education and experience groups, and the price of skill as
measured by the mllwgez -high school wage differential. Both series
are indexed to equal 100 in 1963. As the figure shows, even though
both prices rise by about the same amount over the sample period the
time patterns are significantly different. The within-group inequality
measure moves steadily upward after 1970, while the education pre-
mium actually goes down slightly during the 1970s before moving
sharply upward after 1979, Given this difference in these two series it
seems quite clear that the choice of which one to use as a proxy for the
skill differential between whites and blacks might matter consider-
ably,

In many ways the educational wage differential may be the most
natural differential to use for looking at the black-white wage gap,
given the emphasis on differences in schooling quality in much of the
previous literature.!® In order to evaluate this alternative we utilize
the same framework as above and attempt to benchmark the two
extremes. The case of little or no skill gap is the same as above, since
with no gap the skill price is of no consequence. To pin down the
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FIGURE 4-9
PRICES OF SKILiSs, 19631987
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Sourcs: Authors’ caleulations,

other end of the spectrum we assume that the skill gap is accounted
for entirely by differences in the quality of schooling. We let the log-
wage equation for whites be
Y= X.B+ Uy F(UH“X )= 0 {410
When the gap is accnuntod tor bv schooling quality the true wage
equation for blacks would be
Y= X", 8, + U, EQUL/X ) =0 (4-11)
where X*, gives the “quality adjusted” education level for blacks in
equivalent average vears of schooling for whites. The change in the
wage differential between blacks and whites from year f to i would
then be
Dy =Dy = [(Xpy — X) = (X = X*3)]
@3[ +~(}am = X BB (4-12)

131



SLOWDOWN IN BLACK-WHITE CONVERGENCE

The first term reflects skill convergence due both to Lonvergence in
actual schooling and to convergence in avom;je schooling quality. To
see this we can write X%, =X, ~(Q, where X,, is actual vears of
schooling for blacks and (2, measures the difference between meas-
ured and etfective schooling for blacks. Using this notation and rear-
ranging terms vields
{) - I) WE(}" ‘(M )X wt XZ*!\”Q’é.‘}'(xut'm Xht‘)(Bt’_Bf)
(O~ QB+ QB — B)) (4-13)
The first two terms are simply the decompositions of the observables
used in tables 4--4 and 4-5. The third and fourth terms are more novel
and represent the effect of convergence in schooling quality at fixed
prices and the effect of the change in education returns at a fixed
quality of schooling gap. In this case the final term represents a
general price effect on the black-white wage gap which we would like
to net out when measuring black-white convergence.

Empirically we calculated this term as follows. We estimated the
average relatmmhsp between earnings and education over all vears of
the sample for both blacks and whites. The functional form used for
both equations was a piecewise linear function with independently
estimated linear segments from zero to twelve vears of schooling,
twelve to sixteen vears of schooling, and more than sixteen years of
schooling. In addition we allow for graduation premiums at both
twelve and sixteen years of schooling.’® Armed with these estimates
we found effective schooling for blacks by finding the level of white
schooling that gave the same level of earnings at a given level of black
sch (mlmg_, The price effect, (B, — B,), is then calculated as the dif-
ference in the predicted change in wages for blacks evaluated at actual
education levels and at the education levels implied by the quality
correction. In addition, since the education gap is not the same at all
levels of schooling we obtain another term, which is the predicted

change in education quality as the education composition of the black
labor force changes (This is labeled as a composition effect in table
4-6.

The results of these calculations are presented in table 4-6. The
price effect, Q.(B,, ~ B,). labeled as unobservable prices in the table, is
quite large and explains an additional .78 percentage points of the
slowdown. After correcting for observable changes and making this
adjustment for education quality, the slowdown in residual wage
convergence is basically eliminated, although a larger slowdown oc-
curs between the 1960s and 1970s than in table 4-4. The educational
composition effect is quite small, but it also helps to explain a portion
of the convergence slowdown. Au ording to the results in panel A, if
the level of the black-white wage gap is largely accounted for by
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TABLE 4-6
Brack-WHiTe CONVERGENCE WITH ESTIMATED Epvcarion QuaLity
ErreECTS, SELECTED PERIODS, 1963-1987

Panel Ao Al Experience Levels

Differesce
(1) 196370 (2) 1970-79 (3 1979-87 (2)-(3}
Total 78 1.38 -~ .27 1.65
(.22) (.13 (.19} {3
Observables .01 81 07 e
(.13) (.09 (1h {.18)
Prices 07 06 -, 27 33
(.05) (.03) {.04) {07y
Quantities - .06 76 34 42
(.12} {.08) (.1 (.16}
Educational -.03 03 - (4 07
composition effect (.02) (.01 (02 (.03
Unaobservable —.26 02 - 7h 78
prices (.14) (.09 (1 (.19
Gap 1.06 52 46 06
(.20) (.13) (.17) (.27
Panel B, Experience Levels 1-10
Difference

(1) 1963-70 (2) 1970-79 (3) 1979-87  (2)-(3}

Total 49 1.20 -~ 5] 1.71
(.36) (.24) (.30 (.48)

Observables - .41 94 - {1 1.00
(.24) (.16) (.20) (.32)

Prices 13 14 - 37 52
(.06) (.04 (.05) (.09

Quantities - .55 85 36 AR
(.24) (.16) (.20 (.32)

Educational 08 13 -~ (04 A7
composition effect (.06) {.04) (.0%) {.08)
Unobservable prices -.13 A0 - .65 65
(.18) (.12) (13 (.24

Gap 96 07 19 -.11
(.28) (19 {.24) {.38)

Source: Authors.
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educational quality differences in the cross section, then it may be
reasonable to attribute a large component of the slowdown in black-
white wage convergence to the rise in returns to s&.hocﬂmg in recent
vears. Under this interpretation, the existing gap in “effective” school-
ing has led to rising differentials between blacks and whites as the
demand for a more educated work force has increased.

The results for vounger workers, shown in panel B, are similar. In
this case the total aimx*dmwn of 1.71 is slightly more than accounted
for by these computations, leaving a residual slowdown of —0.11.
The education qualitv adjustment for Vounger workers turns out to be
about the same as for workers in general, reflecting the conflicting
effects of a smaller gap in education quality and a larger change in
educational prices for vounger workers. As was the case in the cal-
culations for all workers, hwwwm the slowdown from the 1960s to
the 1970s is now marginally larger than in table 4-4.

Figure 4-10 g ;,mpm the predicted black-white wage gap and the
actual wage gap using the education quality model described above.
The actual j_,ap is the same as that shown in figure 4-1. The predicted
gap is simply the predicted wage for whites in each year minus the
predicted wage for blacks after the education quality adjustment and
after adding a linear trend of ~ .62 percent per year, to make the total
wage convergence the same for the actual and predicted series for the
period as a whole; this simply proxies for a constant rate of black-
white residual wage convergence. The similarity of the two lines is
striking, given the fact that the scaling of the predicted differential is
entirely determined by the cross-sectional wage differentials between
whites and blacks and that the time series movements used are
simply those for the education returns applied to our estimated
quality gap. Figure 4-11 presents the same two series for new en-
trants. Once again the similarity of the two series is striking. These
two figures demonstrate that the time series fluctuations in the black-
white wage gap around trend are closely related to the observable
differences between blacks and whites and the returns to schooling.

Figures 4-12 and 4-13 graph the residual gap from the regression
decomposition and the predicted residual gap based on the education
quality adjustment and trend only. Since the effects of observables are
eliminated from both series, the comovement of these time series
reflects onlv the wtmm association between the black-white wage gap
within education and experience levels and the returns to schooling.
Clearly the black-white wage differential appears to be well explained
bv a model in which the returns to education proxy for the price
effects between races, overlaid on a smooth trend toward wage equal-




FIGURE 4-10
BLaCK-WHITE WAGE IIFFERENTIAL BaskD ON THE
Epucartion Quariry Moprt, 19671987
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differences in educational quality. See the text for details.

SourcE: Authors’ calculations.

ity. The only significant variations appear for the earliest few vears,
for which data quality may in fact be suspect.

The basic idea underlying results such as those presented in table
4-5 and figures 4--10, 4-11, 4-12, and 4-13 is that relative price
changes have led to significant fluctuations in the wage differentials
within education levels. One way to test the validity of this hypothesis
is to obtain additional observable measures of skills and skill prices to
find proxies, such as occupational differentials, for such relative price
effects. Table 4-7 presents relative wage changes by one-digit occupa-
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FIGURE 4-11
DHFPERENTIAL FOR NEW ENTRANTS, BASED
ATION QuaLity MoDEL, 1963-1987
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tion categories for the 1970s and 1980s; data comparability limits our
ability to do these calculations for the 1960s. Clearly occupational
differentials have moved similarly to the returns to education, with
more highly skilled workers such as professionals, managers, and
salespeople losing ground during the 1970s and gaining significantly
during the 1980s. This is probably not surprising given the well-
known relationship between education and occupation. What inter-
ests us here is the additional information contained in occupation for
wage differentials within education levels.

Table 4-8 gives the average occupational distributions for whites
and blacks, as well as the difference in these distributions. This table
illustrates that expansions in occupational differentials such as those
shown in table 4-7 lead to a significant change in the black-white
wage differentials, given the large difference in occupation distribu-
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FIGURE 4-12
BLACK-WHITE WAGE RESIDUAL IIFFERENTIAL, 1963~ 1987
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Source: Authors' caleulations.

tions. It remains to be seen whether these changes are alreadv prox-
ied by the education effects included in our previous decompositions.
In order to see how much additional information is added bv occupa-
tion we included three-digit occupation dummies along with the other
observable variables included in the decomposition in table 4-4. We
calculated the additional impact of occupation by taking the difference
between the predicted values from regression equations using oc-
cupational effects and education controls, and the predicted values
from regression equations containing onlv the education controls.
Since this exercise can be performed for both the quantity change
term (change in observables at fixed prices) and the price effect term
{change in the wage gap given fixed education and occupation dif-
ferences between whites and blacks), we decompose the occupation
effect just as we did the education effects in table 4-4.

The results of this decomposition are summarized in table 4-9.14
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FIGURE 4-13
BrAack-WhiTe Wack Resipual DIFFERENTIAL
FOR NEw ENTRANTS, 1963--1987
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Even after controlling for education, changes in occupational prices
explain another 0.29 percentage points of the slowdown, and changes
in occupation quantities explain another 0.32 percentage points.
Based on these numbers it appears that a significant portion of the
residual slowdown (0.29 out of 0.91) is attributable to shifts in relative
wages across occupations within education levels. Our speculations
that changes in skill prices within education levels have contributed
significantly to the black-white slowdown seem to be confirmed.
Table 4-9 also shows something else. Occupational progress within
education levels, defined as the predicted change in the wage gap
from the ghange in the black education and occupation distributions
minus the predictions based on education changes alone, slowed
significantly from the 1970s to the 1980s. This seems to suggest that at
least some component of the slowdown in residual wage convergence
reflects an actual slowdown in black economic progress and is not
solelv the result of relative price movements,
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TABLE 4-7
RELATIVE WAGE GROWTH BY OCCUPATIONS, 19701979 axp 19791987

Occupation 197074 197987 [htterence

Professionals - 53 95 1.48
{.06) (.07

Managers ~ .35 b 1.21
(I (13

Sales - .52 A6 9%
(.20 (.24}

Clerical 21 - 80 - 1.01
(.18} (.20

Craftsmen A7 - A4 - 71
(.06} (.00

Operatives 81 ~ .82 ~1.63
(.09 (1

Transport operatives 68 - .80 ~1.48
(123 (14

Laborers 63 72 - 1.06
(.16} (1N

Services - .65 - .44 21
(.13 (.15

Private household 1.92 - .85 - 2.77
(.35 (.37)

Source: Authors.

Panel B presents the analogous estimates for workers with one to
ten years of experience. For this group, occupation related changes
capture slightly less of the slowdown, but more was already captured
by education for this group. In addition the slowdown in occupational
quantity convergence, or occupational progress for blacks, seems
somewhat smaller than in the calculation for all workers.

If we add the amount explained by the changes in occupation
prices to the amount explained by the observable prices and quan-
tities, what is left over is simply the occupational quantity changes,
which represent convergence, and the residual or unexplained rate of
black-white convergence. These convergence rates as well as the
slowdown in convergence are listed in the final row of each panel.
Since the initial slowdown in panel A is 1.65 and the slowdown
shown in the last row is .64, changes in education and occupation
returns and changes in educational convergence explain about
61=100x (1 - .64/1.65) percent of the slowdown. For younger worke-
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TABLE 4-8

DisTrRIBUTION OF BLACK AND WHITE WORKERS ACROSS QCCUPATIONS
Clecupation Whites Blacks Total
ssionals 16.06 7.61 15.38
\Ed:mgerc« 14 4"» 4.92 13.69
Sales 5.7 1.68 5.41
Clerical 5, B 8.41 6.74
Craftsmon 24.28 16.58 23.66
Operatives 12.72 18.57 13.18
Transport operatives 6.38 10.33 6.69
Laborers 5.43 14.24 6.13
Services 6H.84 15.28 7.52
Private houschold 151 2.31 1.57

SoUrRCE: Authors.

ers the combination of observed changes in education along with
education and occupation price changes explain about
70=100x (1~ .51/1.71) percent of the slowdown. As we have
stressed, these calculations are likely to understate the importance of
relative price changes since they make no correction for price effects
within occupational classifications.

Table 4-10 presents similar results using one-digit occupation
classifications. These calculations avoid many of the problems in
matching three-digit occupations across the 1970-1980 census defini-
tions. They have significantly less detail, however, and one would
expect them to pick up less of the occupational wage structure
change. While this seems to be somewhat true, the similarity of the
results with the three-digit calculations is reassuring. We believe that
the occupation results lend significant support to to our view that the
recent increase in returns to skill have had significant effects on the
black-white wage gap within education groups. This could not be
revealed by the usual regression decomposition methods. These cal-
culations xmplv that most of the slowdown in black-white con-
vergence is attributable to changes in the rate of educational conver-
gence, or observable quantities, and more importantly to the effects of
a rising premium on education and other forms of skill. At the same
time these results show that there has been a real slowdown in the
occupational convergence between blacks and whites, suggesting that
prices cannot be the whole story.
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TABLE 4-9
Brack-Wiite CONVERGENCE wiTH THREE-DHGIT OUCuraTioN
EreecTs, 1970-1979 anp 19791987

Panel A. All Experience Levels
(1) 1970-79 (2) 1979-87 Difference (11-{2}

Total 1.38 ~.27 1.65
(.15) (.19) (.30)

Observables 111 ~.25 1.36
(.08) (.09) (.16

Prices 06 ~.27 33
(.03) (.04) (.07)

Quantities 76 4 42
(.08) {10y {16}

Occupation prices A1 -.18 29
(.04) (.04) (.07)

Occupation quantities 18 - 14 32
{.05) {.05) (.09

Gap .29 - .03 32
(.15 v (.28)

Gap + occupation 47 v 64
quantities (15) o (.29

Panel B. Expertence Levels 1-10
(1) 1970-79 (2} 1979-87 Difference {1)-(2)

Total 1.20 -.51 1.71
{(.24) (30 (.48)

Observables 1.01 ~ 28 1.29
(.21 (.24) (.39)

Prices 14 -.37 52
(.04) (.05) (.09)

Quantities R5 36 : A8
(.16) (.20 (.32)

Occupation prices 07 ~. 13 20
(.05 (.06} (.10)

Occupation quantities -5 - 14 09
(.08) (.09) (.16}

Gap 19 - .23 .42
(.23 (.26) (.43

Gap + occupation 14 ~.37 51
quantities (.23} .27y (.4%)

Source: Authors.
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TABLE 4-10
Brack-Warre CoNvERGENCE witH ONE-DIGT OCCUPATION
Frrpors, 19701979 anp 19791987

Panel A0 All g;@}?é’?’ﬁ"??{”(" Levels

{1y 1970-79 1979-87  Difference {1)-(2)
Total 138 -~ 27 1.65
{15 (19 {.30)
Observables 112 -. 10 .22
1 1D (.21
Prices Of -.27 33
(.03 {04 (.07
Quantities T 34 42
(.08) (.10 (.16)
Qecupation prices 3 —. 10 23
(.03 (.04) (.05)
Occupation quantities A7 - 7 .24
{.04) (.05) (.08)
Gap 25 -.17 42
{.16) (.20) (.32)
Gap + occupation 42 ~.24 66
quantities {17y (.19 (.32)

Panel B. Experience Levels 1-10

(2)

() 1970-79 (2) 1979-87 Difference (1)—

Total 1.20 -.51 1.71
{.24) {(.30) (.48)

Observables 1.09 - 21 1.30
(2h (.24) (4D

Prices 14 ~.37 52
(.04 (.0%) (.09)

Quantities B85 36 48
(.16} (.20) (.32)

Qccupation prices A7 —.13 20
(.0%) (.06) (.10)

Occupation quantities 05 -.14 09
{.08) (.09 (.16}

Gap 149 -.23 42
(.23} {.26) (.43)

Gap + occupation 14 -.37 51
quantities (.23 (.27) (.45)

Sovrce: Authors.
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Conclusion

When relative wages are not constant among whites, the measure-
ment of black economic progress is problematic. The selection of a
particular segment of the white population to serve as the barometer
of black progress has a direct bearing on results. Considering the large
changes in the wage structure over the past decade and a half, this
problem is particularly acute for the most recent period. Simply
comparing raw averages for blacks and whites yields an enormous
slowdown in black progress from the 1970s to the 1980s—1.65 percent
per year. Controlling for observable changes in prices and quan-
tities—that is, comparing blacks to whites with the same education
and experience—lowers this slowdown by about (.74 percentage
points to 0.91 percent per year. If we compare wage growth for blacks
with wage growth for whites with similar education and experience
levels and similar initial wages, the slowdown falls further, to 0.80.
Finally, if we compare the wages for blacks with the wages for less
educated whites with the same earnings, thus controlling for dif-
ferences in the quality of schooling, the slowdown is almost elimi-
nated.

Which of these comparisons is valid depends crucially on the
cause of the residual wage gap between whites and blacks. To the
extent that it reflects onlv discrimination, the numbers after control-
ling for the observables provide the best estimate of the slowdown in
true black progress. To the extent that it reflects a gap between whites
and blacks in acquired skills such as education, one of the other
estimates becomes more relevant. Even if the black-white wage gap
has a large skill component, the type of skill differential and hence the
relevant skill price must still be ascertained. To the extent that the skill
gap reflects differences in the quality of schooling, as emphasized by
research to date, a very large portion of the black-white slowdown can
be attributed to the recent change in the market value of education.
What is needed is further direct evidence concerning the size of the
schooling quality gap and the way returns to schooling quality have
changed within racial groups. Our analvsis in this paper suggests that
looking in that direction may be an excellent way to understand the
slowdown in black-white convergence.
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CHAPTER 5 ACHIEVEMENT, TEST SCORES, AND WacGEs, Jofinn Bishop

1. Jowa Test of Educational Development composite scores of eleventh-
grade students in Jowa declined from 18.9 in 1965 to 16.8 in 1977 and then
rose to 19.2 in 1989, Composite scores for twelfth graders fell from 20.8 in
1966 to 18.4 in 1979 and then rose to 20.2 in 1989, During the 1970s and 198{s,
twelfth-grade scores on the ITED composite averaged about 5.5 points higher
than ninth-grade scores, implying that a grade-level equivalent was roughly
equal to 1.835 points. Consequently in terms of grade-level equivalents the
decline was 1.31 for seniors and 1.14 for juniors. Data on TED trends were
provided by Robert Forsvth of the lowa Testing Program.
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