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Statistical arguments have played an important role in 
establishing prima facie cases of discrimination based on 
race or sex. The courts have generally established that a 
disproportionate racial impact in hiring can be demon-
strated with one of two statistical methods:' comparing 
the proportion of minority applicants who are hired to 
the corresponding proportion of majority applicants 
(applicant flow method); or comparing the percentage 
of minorities currently employed or hired over a period 
of time to the proportion of minorities in the labor 
force (or population) in the relevant geographic area 
(demographic method). The two statistical methods 
may yield conflicting results. 

Although the first approach is the standard two-sam-
ple test of equality of proportions (binomial probabili-
ties), Mark Rosenblum' emphasized that the logic 
underlying its applicability rests on two assumptions: 
ability and qualifications for the job are distributed sim-
ilarly in all race (sex) groups in the population ; and the 
people who actually apply for the job can be considered 
a random sample from the total population (or the rele-
vant subpopulations) . Kenneth T. Lopatka3 noted that 
if the minority group contains a disproportionately 
large share of incompetent potential candidates or if 
some eligible candidates are eliminated by the imposi-
tion of an invalid requirement (so some might not even 
apply), the actual applicants may not even be a close 
approximation to a random sample . 
The demographic method does not rely on applicant 

data . It was originally used because courts noticed that 
minority members might not apply to firms with a rep-
utation for employment discrimination . So that even 
though a statistically acceptable proportion of minority 
applicants get jobs, the minority proportion of all hires 
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may be far less than the minority population share.' 
Thus, the two statistical methods are consistent only 
when the recruiting process draws a representative sam-
ple of all eligible applicants and the pool of eligible ap-
plicants can be determined from available data . Indeed, 
two 1977 Supreme Court decisions emphasize the im-
portance of properly specifying the labor pool for new 
hires,' and recent articles in the legal literature have 
been concerned with this topic.' 

This study will show that the appropriate labor force 
in minority hiring and promotion cases may have race-
sex proportions substantially different from those de-
rived from the 1970 census or from the Current Popula-
tion Survey, the two most commonly used statistical 
sources. The reasons for this include the following: 

1 . New hires come from persons not in the labor force, (for 
example, students and persons returning to the labor 
market) in addition to the current labor force . The race-
sex proportions of these sources of new hires are quite di 
fferent from those among the currently employed ; 

2 . The census data for 1970 and, to a lesser extent, more 
current data include many employed persons who were 
hired prior to the 1964 Civil Rights Act, possibly re-
flecting pre-act societal discrimination . Thus, the minori-
ty fraction of post-act entrants to the labor force, espe-
cially a "qualified labor force," is usually higher than the 
corresponding fraction of persons employed in that occu-
pation as of 1970 (or even 1980) ; 

3 . Because persons already employed in an occupation for 
some time typically earn more than the beginning wage o 
ffered by an alternative employer and may be em-
ployed in higher level positions in the occupations, they 
are unlikely to be interested or available for entry level 
positions in that occupation and should be excluded from 
the potential labor pool for new hires . 8 

Because the race-sex mix of potential new hires differs 
from that of the entire labor force, refinements to the 
statistical procedure which adjust for some of the prob-
lems noted are discussed. For example, occupational 
wage data on employed persons enable us to account 
for the fact that persons who change jobs usually seek 
another job paying at least as much as the previous 
one.9 This approach also tends to correct the census 
data for pre-act hires, as wages typically increase with 
seniority. Although there are severe data limitations 
with the use of gross flow data to refine the "entrant" 
portion of the labor force,'' the wage adjustment alone 
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more accurately defines the available labor pool than 
do the census data . This approach is illustrated on data 
used in a case on new hires and in one on promotions, 
showing how it narrows the differences in the results 
obtained from the applicant flow and demographic 
approaches . I I 

Because labor force data are also being used in pro-
motion cases," the applications of this refinement of the 
occupational wage data also are discussed in that con-
text . In particular, it is shown that by failing to make 
an adjustment for pre-act employees in the 1970 census 
data, a Federal appeals court may have reached a statis-
tically incorrect inference, as it excluded pre-act promo-
tions from the firm's data which it then compared to 
the raw census data . 

In a final section, the need for better labor market 
data is discussed, as well as the implications for the use 
of statistical hypothesis testing when the minority pro-
portion against which the data are tested is itself inac-
curate . 

Refining availability data 
Courts have noted that the 1970 census data on per-

sons employed in a specific occupation may be outdated 
or may reflect discrimination that occurred prior to the 
1964 Civil Rights Act," and, therefore, underestimate 
the availability of minorities for new positions. The Su-
preme Court's Hazelwood decision '4 focused attention on 
post-act hiring data and the need to develop statistical 
methods to exclude employees hired prior to the law's e 
ffective date from census or other data" to properly an-
alyze an employer's post-act hiring decisions. 

It can be demonstrated that the use of all employed 
persons or persons in the civilian labor force as a refer-
ent group for new hires can lead to serious errors . Re-
call that the labor force is composed of employed 
persons and persons available for work who are unem-
ployed . Furthermore, the unemployed are classified into 
three subcategories : persons laid off from their most re-
cent jobs ; persons who quit their previous jobs; and 
persons who have just entered or reentered the labor 
force. 
The available pool for new hires can be similarly 

separated into persons who have been unemployed, 
those employed elsewhere, or those who are not in the 

labor force but intend to enter or reenter the labor 
force. The Bureau of Labor Statistics reports monthly 
data on the flow of workers from both unemployment 
and not in the labor force into employment." The data 
for 1978 are presented in table 1. 

Although data specifically for job changers (persons 
employed in consecutive months but who changed em-
ployers) are unavailable, they are counted in the em-
ployed category . It is evident from the percentages in 
table 1 that using the currently employed civilian labor 
force as a referent to determine an affirmative action 
goal or standard of comparison in a legal case yields an 
underestimate of the proportion of minorities and wom-
en in the available labor pool for new hires. The degree 
of this statistical bias may depend on the particular po-
sition, as the fraction of new hires who come from the 
currently employed undoubtedly varies among the occu-
pations and by experience level within an occupation . 

As an estimate of the magnitude of the bias, a recent 
survey showed that 4.1 percent of persons currently 
employed were looking for work.17 Of course, not all 
seekers of jobs find them within a month, so the actual 
job changers form a smaller percentage than 4.1 percent 
of the employed . However, the turnover in manufactur-
ing jobs ranges from 1 .1 to 3.4 percent with a typical 
value of about 2.2 percent." For illustrative purposes, 
assume that 2.5 percent of the employed change jobs . 
Then the composition of new hires can be derived from 
table 1 by adding 2.5 percent of the previous month's 
employed to the new hires. The results are presented in 
the following tabulation : 

Total . . . . . . . 

Number 

7,393 

Percent 

Male . . . . . . . . . . . . 3,659 49.50 
Female . . . . . . . . . . . 3,734 50.50 
White . . . . . . . . . . . 6,414 86.76 
Nonwhite . . . . . . . . . 979 13.24 

Comparing these race-sex percentages of the available 
labor force with those of the currently employed in ta-
ble 1, we note that the difference between 13 .24 and 
11 .66 percent for minorities is more important than it 
may first appear because minorities are not spread uni-
formly over the country . In an area where the labor 
force goal is about 35 percent, our estimate of availabil- 

Table 1 . Civilian labor force employment and new hires, by race and sex, annual averages, 1978 
[Numbers in thousands] 

Civilian labor Currently New hires from From not in 
Characteristic force employed unemployment labor force 

Number Percent Number Percent Number Percent Number Percent 

Total 100,312 100.00 94,433 100 .00 1,678 100.00 2,882 10000 
Male . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58,589 58.41 55,659 58 .94 921 54.89 1,068 37 .06 
Female . . . . . . . . . . . . . . . . . . . . . . . . . . . 41,723 41 .59 38,774 41 .06 757 45.11 1,814 62 .94 
White . . . . . 88,618 88,34 84,145 89 .11 1,396 83.19 2,494 86 .54 
Nonwhite . . 11,694 11 .66 10,288 10 .89 282 16.81 388 13 .46 
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ity would be 40 percent. Moreover, lower paid workers 
are more likely to search for a new job while employed,'9 
so that our adjustment, especially for minorities, may 
still be on the low side . As detailed data on new hires 
by occupation or geographic region are not available, 
we now turn to the development of methods of refining 
the census labor force data to obtain a more realistic es-
timate of the labor pool available for new hires. 
One method for eliminating pre-act hires from census 

data is based on the fact that senior employees tend to 
earn more than the entry level wage and normally seek 
jobs paying at least as much as they currently earn .z° 

This idea only applies to the potential new hires 
among currently employed persons. And because the 
other two sources of new hires have higher minority 
percentages, it often yields reasonable numbers for the 
whole problem. Moreover, courts have often relied on 
experienced labor force data as the demographic refer-
ent, and indeed prior experience may be required for 
some jobs . 

In addition to the use of wage data, in some applica-
tions data on school and university enrollment may be 
used to develop availability data for specific occupations 
such as lawyers, teachers, and technicians . Potential 
new hires may then be separated into persons hired di-
rectly from school and those hired from the external la-
bor market . 

Illustrations 
In this section, two cases are examined to show how 

apparent conflicts between applicant flow data and the 
demographic method are diminished considerably when 
high wage earners are eliminated from the labor force to 
obtain the new hire pool . Hill v. Western Electric pres-
ents the issue clearly." Entry level assembler positions 
requiring no previous background or experience were at 
issue. Applicant flow statistics showed that both black 
and female applicants had significantly lower hire rates 
than their white and male counterparts . The data for 
1970-74 are shown in table 2. 
To rebut the applicant flow statistics, the employer 

introduced data for the standard metroplitan statistical 
area (SMSA) showing that blacks formed 24 percent and 
women 40.4 percent of the civilian labor force. Because 
25 percent of the hires were black, the firm claimed it 
had not discriminated in hiring blacks . A more accurate 
new hire pool might exclude persons earning more than 
$10,000 (in 1969 dollars) from the labor force and oper-
ative data.22 The basic labor force data as well as data 
on earnings of the experienced labor force are given in 
table 3. 

Blacks form about 40 percent of the experienced la-
bor force and an even higher proportion of operative 
workers earning less than $10,000. As blacks formed 
38.1 percent of the unemployed in the relevant SMSA, 

their proportion of the applicants (44 percent) probably 
reflects the lack of commuting problems .z3 Similarly, the 
female proportion of all applicants (41 .1 percent) is be-
tween their percentages of the overall and operative la-
bor force without high wage earners. Recalling the high 
proportions of women hired from the unemployed and 
out of the labor force categories in table 1, we realize 
the female share (30 percent) of actual hires is lower 
than their estimated availability from each source. Thus, 
Judge Bryan's original finding of discrimination in hir-
ing of both blacks and females on the basis of applicant 
data is not in conflict with a proper demographic analy-
sis . Indeed, the applicants (table 2) appear to be a rep-
resentative sample from the labor pool available for the 
jobs at issue. 

Both the District Court and appellate opinions in 
EEOC v. UVB24 illustrate the problem and our approach 
quite clearly. Both courts stated that the proper com-
parison for determining whether the bank had engaged 
in racial discrimination in hiring for office/clerical and 
management positions is between the black fraction of 
the employees in these jobs and the black percentage of 
the local force with the requisite qualifications, not the 
black fraction of the total labor force or population . 
The District Court allowed the EEOC to establish a pri-
ma facie case (later rebutted by the defendant), in part 
on the basis of a significant disparity between the black 
fraction of employees in each job category and the 
SMSA data. The Fourth Circuit asserted that the EEOC 
failed to establish a prima facie case because it made no 
effort to exclude employees hired prior to the effective 
date of the Civil Rights Act. Moreover, the appeals 
court disregarded applicant flow data showing that 12.4 
percent of whites were hired but only 4.4 percent of 
blacks because applicants for all positions were aggre-
gated, and no evidence was presented by the EEOC as to 
qualified applicants . 
The data used by the District Court, based on a Vir-

ginia Employment Commissions report for 1975: 

Black Black Black 
percentage percentage percentage 
in SMSA of employees of employees 

Job category (1975) (1970) (1974) 

Managers . . . . . 4.8 0.0 1 .8 
Office /Clerical . . 14.0 6.5 9 .5 
Operative . . . . . 45.4 20.0 33.3 
Service . . . . . . . 49.6 55.0 78.6 

The Fourth Circuit rejected the EEOC's assertion that 
the black percentage (27 percent) of the total labor 
force in the Norfolk-Portsmouth SMSA should be used 
as the availability figure for clerical workers and agreed 
with the District Court choice of referent data . Howev-
er, it disagreed with the judge's use of "1975" referent 
data to evaluate the 1970 employment patternzs and 
proceeded to perform the usual "standard deviation" 
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Table 2 . 1970-74 applicant-hire data for Western Electric 
Co . 

Worker Applicants Hires Percent 
characteristics Number Percent Number Percent hired 

Race 
Black . . . . . . . . . . 1,489 44 .03 189 25 .06 12 .7 
White 1,893 55 .97 565 74 .94 29 .8 

Sex: 
Female . . . . . . . . . . . . 1,443 41 .10 244 30 .54 16 .9 
Male 2,068 58 .90 555 69 .46 26 .8 

analysis on the bank's employment data and on em-
ployees hired in the post-act era. The Fourth Circuit 
did not eliminate high wage earners from the Census 
data, even though the District Court had found that a 
specific plaintiff did not suffer discrimination when she 
was not hired in 1972 for a clerical job paying $300 a 
month because she had been paid $375 a month in her 
previous job and expressed interest in jobs of the same 
level she previously held . Because the census earnings 
data report 1969 earnings, eliminating clerical workers 
receiving more than $3,600 would be conservative and 
allow for some persons who are willing to take a small 
pay cut. 

Repeating the same type of calculations made in our 
discussion of Hill v. Western Electric, we found that 
blacks formed 14 percent of all clericals, 14.9 percent of 
clericals earning less than $4,000 in 1969, and 17.2 per-
cent of all clerical workers earning less than $3,000 in 
1969 . For the specific positions of bank tellers and ca-
shiers, the corresponding percentages are 14 .6, 16 .1, and 
17.2 . Therefore, it seems reasonable and conservative to 
use 15 .5 percent instead of 14 percent as the black 
availability for entry level clerical jobs . As there were 
301 clerical employees at UVB hired after July 1, 1965, 
we would expect 46.66 black clericals in contrast with 
the actual number of employees (30) which leads to a dif-
ference of 2.65 standard deviations instead of the 2.02 
calculated by the Fourth Circuit. 

Although our approach did not increase the number 
of standard deviations between the observed and 
expected number of black clerical employees to three or 
more, the data are significant at the .01 level rather 

than at the .05 level . Thus, our approach supports 
Judge Clarke's original finding that a prima facie case 
had been established as well as Judge Butzner's concur-
rent opinion . Moreover, excluding higher paid workers 
in the other occupations would also have reinforced the 
statistics showing black underrepresentation in manage-
rial positions . 

Both overall labor force data and specific occupation-
al data have been used by a number of courts to aid in 
the determination of liability and in fashioning an ap-
propriate remedy in cases involving possible discrimina-
tion in promotions . In particular, the Fourth Circuit 
held in two promotion cases" "that the ratio of blacks 
and females in supervisory positions should be judged 
on the basis of their ratio in the qualified work force 
and that a standard might be found in the SMSA data." 

Because 1970 census data on managers include per-
sons employed in higher paid supervisory positions, 
many of whom presumably became first level managers 
prior to July 1965, the concepts developed above imply 
that the basic labor force data need some refinement be-
fore being used in a promotion case . 

In contrast with the demographic comparisons in hir-
ing cases, where persons represented by census data 
could actually apply or be recruited for jobs, promotion 
cases focus on the advancement of current employees . 
Although most statisticians would prefer to base their 
analysis of promotion data on a test of the significance 
of the difference in the promotion rates," comparisons 
with an external group are needed in cases where mi-
norities are underrepresented in the feeder position, ei-
ther because of hiring discrimination" or because of 
discriminatory placement or advancement at an earlier 
level." Judges have also used demographic comparisons 
to find a firm innocent of discrimination when minori-
ties were "overrepresented" in the feeder position but 
received a share of promotions corresponding to their 
proportion of the total labor force.10 Our approach 
should aid in defining an appropriate comparison group 
from census data . 

In Patterson v. American Tobacco Company," the 
Fourth Circuit upheld the district court's finding that 
blacks and women had been discriminated against in 

Table 3. Basic labor force data for the Washington SMSA, 1970 Census 

Civilian labor Experienced labor Experiencedlabor Operatives in Operatives earning 
Characteristic force force force earning less experienced labor less than $10 000 

than $10,000 force 
, 

Number Percent Number Percent Number Percent Number Percent Number Percent 

Total . . . . . . . . . . . . 1,292,347 100 .00 1,174,888 100.00 737,059 100 .00 41,182 100.00 37,259 100 .00 
Male . . . . . 769,718 59 .56 680,522 57 .93 387,106 52 .52 27,175 65 .72 23,407 6282 
Female . . . . . . . . . . . . . . 522,629 40 .44 494,366 42 .07 349,953 47 .48 14,117 34 .28 13,852 37 .18 
Black . . . . . . . . . . . . 310,505 24 .03 294,130 25 .03 267,976 39 .91 15,919 38 .65 15,248 40 .92 

SOURCE: Data from the SMSA labor force are from tables 164-65 and those for the experienced labor force are from tables 175-76 of the Detailed Characteristics Volume of the 1970 Census 
for the District of Columbia . 
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promotions, but overturned the district court's remedy 
that vacancies for foremen and assistant foremen be 
filled with qualified blacks and women, except when 
none could be found, until their proportion equalled 
that in the Richmond, Va., SMSA work force. 
The appeals court focused on the firm's post-act em-

ployment decisions in its two Richmond branches . Dur-
ing the post-act period, 1965-73, at the "Virginia 
Branch," the company appointed 18 assistant foremen, 
of whom 5 (27.5 percent) were black and 3 (16.6 per-
cent) were women. At the "Richmond Branch," 3 (33.3 
percent) of the 9 post-act supervisory appointments 
were black and 2 (22.2 percent) were women . Of the six 
entry level supervisory positions at the Richmond 
Branch at the time of the trial, 5 were white men with 
one vacancy, although there was some evidence indicat-
ing that the defendent subsequently promoted one black 
and one woman. 
The appeals court found that 6.8 percent of the 

blacks and 1 .5 percent12 of the women in the Richmond 
SMSA could be classified as supervisory personnel. How-
ever, in a post-Hazelwood appeal," the defendants 
asserted that blacks formed 12 percent of those eligible 
for supervisory work and women, 5 percent . These data 
were used by appeals court Judge Widener in dissent, 
claiming that these percentages were lower than the per-
centages of new promotions that actually went to 
blacks and women. 

Ideally, the company's promotion data should be 
compared with all promotions to supervisory positions 
made from July 1965 through March 1970 in the labor 
market area . As these data are unavailable, a reasonable 
substitute is to eliminate senior (higher paid) superviso-
ry positions. This should yield a closer approximation 
to the desired data on persons holding comparable low-
er level supervisory positions. For purposes of illustra-
tion, a 1969 income of $7,000 was used as the salary for 
entry level supervisors . 14 Table 4 reports the number 
and minority percentages of the experienced civilian la-
bor force, managers and administrators, and foremen . 

Table 4 . The experienced civilian labor force eligible for 
supervisory occupations, by salary, in the Richmond 
SMSA, 1970 Census 

Men Women Black 
Labor force group 

Number Percent Number Percent Number Percent 

Total labor force . . . 128,962 59.00 89,602 41 .00 50,246 22 .99 
Experienced labor force . . . 59,591 42.82 79,583 57 .18 43,319 31 .13 
Managers . . . . . . . . . . . . . 16,887 85.11 2,955 14 .89 1,211 7 .17 

Eligible managers . . . . . . 3,334 61 .59 2,079 38 .41 706 13 .04 
Foremen . . . . . . . . . . . . . . 4,104 92.83 317 7 .17 359 8 .12 

Eligible foremen . . . . . . . 729 76.82 220 23 .18 154 27 .57 

NOTE : For each of the three occupations, the minority percentages of the entire popula- 
tion and of the eligible portion of the occupation (workers earning less than $7,000) were 
used . 

The data for all workers and for persons who earned 
less than $7,000 in 1969 are presented. 

Regardless of whether one considers the general man-
agerial category or the specific occupation of foremen as 
the appropriate comparison group, it is clear that the 
minority share of lower level jobholders (thus eligible 
for promotion) is substantially larger than their percent-
age of all persons employed in the occupation . Using 
the "eligible foremen" as a comparison group, we might 
conclude that the firm promoted enough blacks but 
women had not received their fair share. Of course, the 
dates of the minority promotions played a major role in 
the original finding of discrimination which was 
sustained by the Fourth Circuit. 

Although this statistical approach might not have led 
the Fourth Circuit to reach a different decision in its re-
versal of the quota remedy, it does give a more realistic 
measure of the available labor pool for entry level su-
pervisory positions. 

Implications 
We have seen that the female and minority propor-

tion (p) of persons employed in an occupation usually 
is an underestimate of their proportion (p) of the labor 
pool available for hire into lower level positions within 
that occupation and that this difference is often sub-
stantial enough to change the statistical inference 
reached by the judiciary. In this section we present for-
mulas for the difference, in standard deviation units, be-
tween the actual and expected number of hires when a 
low availability proportion (p) is used instead of p2 and 
the number of hires that female and minority plaintiffs 
consequently lose in legal proceedings because of an un-
derestimate of availability . If minority availability is 
overestimated, similar formulas yield the number of 
"excess" minority members firms would need to hire to 
"pass" the usual standard deviation analysis ." Numeri-
cal results obtained from these formulas illustrate the 
important role the assumed availability proportion plays 
in the statistical analysis once a moderate number of 
hires is examined . Therefore, we suggest the need for 
additional labor market data which should aid in im-
proving the accuracy of availability estimates. 

Letting S denote the number of standard deviations 
from the expected number of hires when M minorities 
are observed among n hires calculated under the as-
sumption that the minority function of the available la-
bor pool is p1, and letting T denote the corresponding 
number of standard deviations from expected assuming 
that minority availability is p,, we have 

(1 .1) S - 
(M-np1) ,I, (M-np) 

[npl(1-p1)]1iz [np,(1-pZ)]1iz 

and 

54 



1iz 
(1 .2) T = -n 112 (p, p) 

+ S 
p1(1-p1) 

[P2(1-p2)]vz IP2(1-p2) 

When p1 is less than P2 and n is of reasonable size, the 
value of T is less than S; for example the plaintiff is re-
quired to show a disparity of more than 2 or 3 standard 
deviations from the expected number of hires in order 
to establish a prima facie case under the Hazelwood cri-
teria . Conversely, a defendant employer is similarly dis-
advantaged when minority availability is overestimated. 

Another measure of the potential minority loss in em-
ployment from using p1 instead of P2 as the minority 
availability fraction is the difference between the mini-
mum number of minority hires a firm needs to "pass" 
the 2 standard deviation criterion . For any value of p, 
this minimum number is given by 

(1 .3) np - 2 [np(1-p)]111 

so using p1 instead of P2 (when p1 <P2) leads to an 
expected loss of 

(1 .4) n(P2-p1) - 2n'1z[(p2(1-p2))1rz- (PP _Pd)"'] 

jobs in a legal action . This loss in jobs is usually slight-
ly less than the difference, np2-np1> between the 
expected number of minority hires calculated using the 
different availability fractions, as the statistical allow-
ance for chance effects has been taken into account. 

In table 5, we present the true number (T) of stan-
dard deviations from the expected number of hires 
when the number of standard deviations (S) is calculat-
ed assuming an availability fraction pi, while the true 
availability is P2 (larger than p) . The results are given 
for sample size (n=100, 300, 1000) and for several 
choices of p1 and P2 and values of S=0 and -1 . The 
number of legally missed hires (equation 1 .4) is also re-
ported . To avoid the problem of rejecting the null 
hypothesis for insubstantial differences we have selected 
values of p1 and P2 which obey p, /p, < 0.8'6 and sample 
sizes which are reasonably, but not overly, large. The 
results show that when S= -1 (for example, minority 
hires are one standard deviation below expectation) a dif-
ference of 5 percentage points between p1 and P2 would 
yield significance according to the 2 standard deviation 
criterion for samples of size 100 and a difference of 3 

percentage points yields significance using the 3 STD cri-
terion for samples of 300 . Thus, comparatively small er-
rors in the determination of the minority fraction (p) of 
the available labor pool can have a large effect on the 
ultimate statistical inference . It should be noted that the 
effect of the "statistical allowance" (the second term in 
(1 .4) or the difference between n(p2-p1) and the lost 
hires in table 4) depends on the actual values of p1 and 
p2 . Indeed, for pairs (p1, p2) with the same difference p2-
p1, it is larger for the smaller values ; that is, the allow-
ance is larger for (p1, p) = (1, .15) than for ( .2, .25) . 
Hence, the statistical allowance for chance effects in-
creases the importance of properly determining the mi-
nority availability (p) when p is small . The results also 
indicate the influence of sample size upon the degree of 
statistical significance . 
To develop more accurate estimates of minority avail-

ability (p), statisticians and labor economists will re-
quire more data of a longitudinal nature . Even our re-
finement of the data on currently employed persons (to 
a yield a more realistic estimate of the race-sex mix of 
job changers) is just one step in the process because 
new hires come from other components of the labor 
force (table 1) . Moreover, about 10 percent of all work-
ers change jobs during a year and the occupational mo-
bility rate varies by occupation, age, education, and to a 
lesser extent by race." Because it is virtually impossible 
to obtain precise estimates of mobility for very specific 
jobs (for example, waiters), one can use data showing 
that 30 to 40 percent of job changers move to other 
jobs within the same broad occupational category to aid 
in the development of a weighting model or transition 
matrix . Some types of information which will enable us 
to develop more precise availability estimates include: 

1 . The proportion of new hires in an occupation coming from 
each of the three components of the labor force . 

2 . The previous jobs and the salary in both old and new jobs 
for job changers . 

3 . For the new and re-entrant portions of the labor force, 
data on the nature of the job sought and qualifications re-
quired (for example, training, previous employment) . 

Much of the data could be obtained by additional tabu-
lations of the gross flow data by broad occupational 
categories and by making the CPS supplements on occu- 

Table 5. True number of standard deviations from expected value and lost hires when the number of standard deviations 
was calculated assuming a low value of P1 

Low P True P P p 
Population = 100 Population - 300 Population - 1000 

P, P= 
e , 

$ = 0 S = -1 Lost hires S = 0 S = -1 Lost hires S = 0 S =-1 Lost hires 

10 15 05 -1 .40 -2 .24 3 .86 -2 .43 -3 .27 13.02 -4 .43 -5 .27 46 .39 20 25 05 -1 .15 -2 .08 4 .34 -2 .00 -2 .92 13.85 -3 .65 -4 .58 47 .91 

10 20 10 -250 -3 .25 8 .00 -433 -5.08 26.54 -7 .91 -8 .66 93 .68 .20 
.30 

30 
40 

.10 
10 

-2 .18 
-2 .04 

-3,06 
-2 .98 

8 .83 
9 .37 

-3 .78 
-3.45 

-4.65 
-4.47 

27 .98 
28 .90 

-6 .90 
-6 .45 

-7 .77 
-7 .39 

96,32 
98 .00 
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pational mobility and job search regular yearly surveys. 
As all the above-mentioned labor market information 

may not be readily available, other possible approaches 
that could yield more accurate availability estimates 
than the raw census data on employed persons are: 

l . For entry-level jobs an age-weighted labor force model can 
be developed using the age distribution of new hires in a 
weighted average of the minority proportions in the same 
age brackets in the relevant labor force . This approach 
tends to place relatively little weight on senior workers and 
more on younger workers, most of whom were hired in the 
post-Civil Rights Act era and who do more job changing . 
Because of Age Discrimination in Employment Act, one 
might wish to use this method to supplement another ap-
proach . 

2 . For some occupations (for example, lawyers and phar- 

macists), data on new degree recipients" or on persons 
employed in various types of jobs within an occupation" 
may be useful . 

3 . Memberships rosters of professional societies 40 and Nation-
al Research Council data on scientists and engineers may 
also be helpful . However, using the demographic mix of all 
persons on these registers as a referent for new hires will 
typically underestimate minority availability as does raw 
census data . Hence, an adjustment based on current posi-
tion and salary may be needed . 

In situations where several reasonable methodologies 
yield slightly differing availability estimates, the actual 
hiring data can be tested against all values of p. Fre-
quently, the ultimate statistical conclusions, at the usual 
.05 and .01 levels of significance, will agree. El 
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