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Improving Job Matches in the U.S.
Labor Market

EDUCATIONAL AND POLITICAL LEADERS are calling for improvements in
the signaling and certification of worker skills. During the 1992 election
campaign, President Bill Clinton called for ‘‘a national examination
system to measure our students’ and schools’ progress’’ in meeting the
national educational standards.! In 1989 the Secretary of Labor’s Com-
mission on Workforce Quality urged schools to ‘‘develop easily un-
derstood transcripts which at the request of students, are readily available
to employers. These transcripts should contain documentable measures
of achievement in a variety of fields as well as attendance records.’’?

For educational reformers, better signaling of job skills is not an end
in itself, but a means of inducing students, parents, teachers, and school
boards to place greater priority on learning. It will not be easy, however,
to design a system that certifies academic and occupational achievement;
attracts employer participation; satisfies federal nondiscrimination re-
quirements; and maximizes student incentives to learn, teacher incen-
tives to set high standards, and parental incentives to demand and pay
for a quality education.

Improving education is not the only reason to improve signaling of
skills: Better matching of workers to jobs also creates private and social
economic benefits. Jovanovic and Moffitt (1990) have estimated, for
example, that if the ‘‘information about the job match that arises as a
byproduct of experience’’ were obtained instead by ‘‘a perfect screen

1. Clinton and Gore (1992, p. 85).
2. Commission on Workforce Quality and Labor Market Efficiency (1989, p. 12).
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at the beginning of their working life,’’ the earnings of younger workers
would be higher by as much as 13 percent.?

This paper examines how government can facilitate better job match-
ing. The first section describes the results of a recent survey by the
National Federation of Independent Business (NFIB) on the experience
of 2,599 firms with new hires. Managers of small and medium firms
were very often unpleasantly surprised by the performance of new hires.
After six months on the job, more than one-quarter of new hires were
producing less than 75 percent of what was anticipated when they were
hired.

The second section examines the characteristics of workers and firms
that produce successful job matches. It appears that employers rationally
use the information they have about job applicants. Mismatches thus
arise from imperfect information, not from imperfect use of the available
information. What kinds of errors in predicting worker skills and per-
sonality are responsible for the large negative differentials between
actual and expected productivity? This question was tackled by ex-
amining the relationship between the surprise in productivity realiza-
tions and ex post assessments of six separate skill and personality
dimensions. This analysis suggests that reliable ex ante assessments of
work habits, of occupational skills at the time of hiring, and of the
ability to learn new occupational and job skills would generate signif-
icant improvements in matching workers to jobs.

The third section examines the effect of investments in information
gathering on the quality of job matches. Worker productivity and match
profitability appear to be higher when employers have obtained rec-
ommendations from individuals who know the candidate well. Workers
hired on the basis of a reference obtained from a previous supervisor
or from someone whose recommendation had been used in the past
were significantly more productive. Those hired on the basis of a rec-
ommendation by a personnel office were significantly less productive
and profitable than those recruited through friends, relatives, and current
employees.

I also investigated the quality of matches facilitated by labor market
intermediaries such as schools, the U.S. Employment Service (ES) in

3. Boyan Jovanovic, personal communication, July 17, 1992, summarizing the findings
of Jovanovic and Moffitt (1990).
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the Labor Department, and private employment agencies. New hires
referred by public agencies were significantly less profitable, signifi-
cantly less productive, less willing to stay late to complete work, and
more likely to be fired. Those recruited through advertisements were
less productive, less likely to make suggestions for improving produc-
tivity, and more likely to be fired. Those recommended by a vocational
teacher were significantly more profitable after six months.

The last section reviews other evidence on the effectiveness of the
Employment Service. The share of new hires placed by the ES has
fallen from about 20 percent in the early 1960s to roughly 7 percent in
the late 1980s. Only 18 percent of its registrants found a job through
an ES referral in 1990, and the quality of these jobs was not high. An
evaluation of the ES in 1980-81, funded by the Department of Labor,
found that women who received a referral had shorter spells of un-
employment and a higher probability of being employed than women
who applied at the ES but were not given a referral. Receiving an ES
referral did not increase employment rates for men, however, and did
not improve the quality of the jobs obtained by either men or women.

How Effective Is the Matching of Young Workers to Jobs?

A 1987 survey by the NFIB offers unique data on the effectiveness
of job matching. A four-page questionnaire was mailed to approximately
11,000 firms; 2,599 responses were eventually obtained.* The ques-
tionnaire focused on the firms’ experiences in hiring and training work-
ers in a particular job. Owners were asked to select the job for which
they had hired the most people in the past two or three years; if they
had done a lot of hiring for more than one job, they were asked to
answer questions regarding the job that required the greatest skill. After
a series of general questions about the character of the job and the

4. The 500,000 members of the NFIB were stratified by employment, and large firms
were oversampled. Salaried managers in charge of subunits of large, publicly owned cor-
porations are not eligible for membership in the NFIB, so the sample does not contain data
on job matches at large firms with many establishments. Business owners who had no
employees in the previous year or who had not hired anyone in the last three years were
asked to check a box and send back the blank questionnaire; 569 of the returned question-
naires were of this type.
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worker qualities that were sought, the manager was asked to select two
individuals who had been hired for the job and answer all future ques-
tions with reference to those two workers. The selection was made in
response to the following question:

Please think of the last person hired for this job (job X) by your firm
prior to August 1986 regardless of whether that person is still employed
by your firm. Call this individual person A. The individual hired for job
X immediately before person A is called person B. Do not include rehires
of former employees.

The owner was then asked several questions about these two em-
ployees. Information was obtained on 1,624 person As and 1,403 person
Bs. Managers were asked to report starting and current wage rates and
to rate the worker’s productivity ‘‘on a ratio scale from zero to 100’
at three different points: the sixth day after starting work, the end of
the first six months,’” and ‘‘currently or two weeks before leaving the
firm.”’> Owners were also asked to state what they had expected the
new hire’s productivity to be after six months.

The difference between this retrospective report of what was expected
at the end of six months and the respondent’s report of actual produc-
tivity provides a measure of the accuracy of hiring decisions. Actual
productivity at six months (mean = 64.6 on the 0—100 scale) was 12
percent less on average than expected productivity (mean = 73). Al-
though only 16.5 percent of the new hires did five or more points better
than expected, 50.4 percent did five or more points worse than expected,
and 25.8 percent did twenty or more points worse.

Differences in actual productivity between two workers on the same
job at the same firm during the same six months were large and poorly
predicted at the time of hiring. The standard deviation of the differential
between realized productivity of person A and person B, SD(P§" —
P, was 33 percent of the mean level of productivity at six months
of tenure. The standard deviation of the discrepancy between person
A’s surprise and person B’s surprise, SD[(P§" — PEY) — (P§r —
PE}‘)], was 31 percent of mean productivity. (Here, surprise means
realized minus expected.) Thus, the ratio of the variance of the surprise

5. See appendix B for an evaluation of the degree to which respondents used the
requested ratio scale when they reported on the relative productivity of the two new hires.
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Table 1. Distribution of Job Tenure for Selected Countries

Percentage
Job tenure
Under Under More than
Country Year one year two years five years
Australia 1981 25.0 38.8 37.2
Belgium 1972 n.a. 24.8 S1.1
Canada 1983 22.7 33.1 45.3
France 1978 n.a. 17.8 62.5
1984 n.a. n.a. 57.5
Germany 1972 n.a. 25.0 51.0
1985 n.a. 18.6 63.0
Italy 1972 n.a. 20.0 49.7
Japan 1982 9.8 21.2 66.8
Netherlands 1972 n.a. 25.2 50.3
United Kingdom 1979 13.8 24.4 52.4
United States 1983 27.3 38.5 39.6
1987 28.8 40.1 40.5

Source: OECD (1984, table 32, p. 57); Buchtemann and Standing (forthcoming); and U.S. Department of Labor, Bureau of
Labor Statistics (1987).
n.a. = not available.

differential to the variance of the realized, six-month productivity dif-
ferential was 0.88. The variance of the surprise differential was three
times the variance of differentials in expected productivity.

Another indicator of the quality of job-worker matches is how long
they last. The job tenure distributions presented in table 1 provide one
yardstick. In 1987, 40 percent of American workers had been on their
current job less than two years. With the exception of Australia, no
other industrialized nation had such a high proportion of short-tenured
employees. For workers with less than a year on the job, the probability
of a separation in the next twelve months was 59 percent in the United
States and 24 percent in Japan.® Adjusting tenure distributions for work-
ers’ ages diminishes the tenure gap somewhat but does not eliminate
it.

Job shopping and hiring trials are more common in the United States
than in Japan and Europe. The data on surprises in job performance
suggest that poor initial matchmaking may be one of the causes of this
phenomenon. Institutional barriers that prohibit the free flow of infor-

6. OECD (1984, tables 33 and 34, pp. 57, 59).
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mation about job applicants—such as equal employment opportunity
testing guidelines, the failure of some high schools to provide tran-
scripts, variations in grading standards, and the threat of law suits if
bad recommendations are given—do not exist in other countries. Ger-
man and Japanese employers also appear to be more careful than Amer-
ican employers are in their selection of blue-collar and clerical employees.’

Poor initial matchmaking imposes significant social costs. Training
anew employee costs, on average, about one month’s wages, and much
of that training is specific to the firm.® Fired workers experience some
period of unemployment. Although turnover helps workers find a better
match, it reduces the benefits of on-the-job training and discourages
investments in firm-specific skills.® Many of those trained move on to
other firms where the firm-specific components of their previous training
yield no benefits. Moreover, turnover disrupts learning whether the
skills being learned are generic or firm-specific.

The Correlates of the Surprise in Productivity

Proposals to improve the signaling of information about worker skills
and to reform the ES need to be based on an understanding of hiring
decisions. This section examines the characteristics that predict suc-
cessful job matches.

Empirical Models

Assume that in a sample of recent hires that the outcome of a match
between job j and worker i, Y;;, depends upon a vector of the individual’s
characteristics (X;), the characteristics of the match (selection proce-
dures, for example) (S;), and characteristics of the job and the firm
(Zj). Individual characteristics and recruitment sources have different
effects on productivity, turnover, and profitability of new hires both

7. Rosenbaum and Kariya (1989).

8. Bishop (1991b).

9. Employers will invest in specific training if it generates a monthly return that exceeds
the sum of the monthly turnover rate (generally above 2 percent a month in the United
States and often greater than 10 percent a month, particularly for new hires) and the cost
of capital (which is about 1 to 1.5 percent a month). Monthly turnover rates are typically
much larger than the monthly cost of capital and also vary more among firms.
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within and across firms.!® A simple specification that takes this into
account is:

(1) Yy = BeX; — Xp) + BulSy — ) + AKX
+ Aij + d)ij + u,'jk + ij,
where

Yir is the k" measure of match success between employee i and
job j. Measures include turnover, wage rate, and reports from
supervisors about the worker’s productivity and profitability.

X; is a vector of background characteristics of individual i that
describe generic competencies (means of these characteristics
for a job are X)),

S;  is a vector of characteristics of the match between worker and
job (for example, recruitment source, reference checks, and
training) that affect performance in job j (means of these char-
acteristics for a job are §)),

Z;  is avector of measurable characteristics of the job j, including

characteristics of the employer,

i 1s arandom error specific to the match between individual and
the job.

Vi is an error specific to the job or employer respondent.

The B's and B;s characterize the within-job relationship between
measures of match success and the hiring process that led to the match;
the A’s and A;s characterize the average relationship across jobs. Econ-
omists, however, seldom have the data necessary to estimate equation
1. Supervisory ratings of skills and job performance and measures of
individual output are all relative within any one firm. Moreover, dif-
ferent jobs require different measures, and firms do not use comparable
measures. Second, specific means of X and S are not available.

For measures that have metrics that are comparable across jobs (such
as wage rates, turnover, absenteeism, and percentage changes in pro-
ductivity), the following model is commonly estimated:

10. There may also be variation of the B;s across jobs and firms. If such variation is
important, the models estimated, which impose equality of ;s across jobs and firms, are
estimating an average f3;.
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2) Y = biX; + bSy + &Z + v + wyp

Table 2 contains estimates of this model. The assumption that
A and A, equal B; and B, is fine in some applications but a problem
iin others. Additionally, if unmeasured characteristics of the individual,
the job, and the firm (vj) are correlated, one cannot obtain unbiased
estimates of these parameters.

If one is interested in within-job relationships, using only the Bs,
both of these problems can be finessed. In contrast to industrial psy-
chologists who obtain estimates of the Bs by analyzing workers on the
same job at the same firm, I compare two people in the same job at the
same firm as a function of differences in their background characteristics
and differences in the method by which they were recruited. This model
differences equation 1 across workers A and B.

(3) Yaj — Ypj = BiXa — Xp) + BulSaj — Spp) + (uaj — ugjp),
where person A and person B both work in the same job j. Least squares
estimates of this model are unbiased if the X;s and the S;s are not
correlated with the us.

In estimating equation 3, the purpose is not to estimate a structural
relationship between worker traits and job performance for the entire
population of workers and jobs. The process by which employers chose
A and B is not revealed by the NFIB. Nor is it revealed by data from
the Employment Opportunity Pilot Projects (EOPP) Employer Survey,
a similarly structured survey conducted in the spring of 1982 (see ap-
pendix A for a description).!! I am examining instead conditional ex-
pectation functions describing the relationship among personal
characteristics, hiring process variables, and measures of the success
of the match. In fact, that job incumbents are a selected sample is
critical to the hypotheses being tested.

Do Employers Rationally Predict Job Performance?

As the previous section showed, employers’ predictions of the pro-
ductivity of new hires are imperfect. Is this because they lack infor-

11. Structural models of the relation between background and performance in a sample
of job applicants cannot be estimated without bias using these data because the sample is
truncated (the applicants who were believed to have low productivity were not hired, so
observations on their job performance are not available) and because many of the traits
used to select new hires are unmeasured. See Brown (1982).
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mation or because they misuse the information they have? One can
distinguish between these two explanations by using objective infor-
mation in the data set that was available to the employer when the hiring
decision was made to try to predict productivity surprises. If surprises
cannot be predicted, then the problem is not irrational use of available
information. Of course, it cannot be said with certainty that employers’
predictions are rational, because not all information available to them
was included in the data set.

Many employers were remarkably casual about their hiring selec-
tions. Although more than half of all new hires had received relevant
formal training from a previous employer, only 7 percent of new hires
had shown their prospective employer a certificate of training received
on previous jobs. It should come as no surprise, therefore, that em-
ployers sometimes learn only later about previous training. Thus, one
might expect previous training to predict productivity surprises. Spe-
cifically, I consider (a) whether the discrepancy between realized and
expected productivity is predictable by information on worker char-
acteristics that was available when the hiring decision was made, and
(b) whether it is predictable by new information on worker quality that
was not available when the worker was hired.

Table 2 presents evidence on the predictability of the surprise in
productivity realizations. The first two columns report estimates of
equation 2. The within-firm difference models (equation 3) are found
in the third column. (An expanded model, including hiring process
variables, appears in column 1 of table 8.) My hypothesis that expec-
tations were rational is supported by the insignificance of worker char-
acteristics known at the time of hiring and of joint F-tests on the
background and recruitment source coefficients in each regression. The
inability of the background variables to predict the surprise in produc-
tivity realizations contrasts with their ability to predict expected pro-
ductivity (column 4).

The few exceptions provide some support for the second hypothesis.
Employers were pleasantly surprised by the productivity of workers
with relevant work experience and unpleasantly surprised by those with
irrelevant work experience (typically older workers). Because employ-
ers could easily measure total work experience before hiring, they should
have foreseen the combined effect of these two variables. Other than
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Table 3. Self-described Accuracy of Employer Predictions of Employee Skills

Standard

Assessment Mean deviation
At end of six months
Overall job performance 7.59 1.14
Before hiring
Reading, writing, math,

reasoning ability 5.64 1.95
Job skills already acquired 5.29 1.86
Ability to learn new skills 5.13 1.85
Work habits, attitude 5.08 2.01
People skills 5.32 1.95
Leadership ability 4.61 1.91

Source: NFIB survey. Responses of employers to the question: ‘*How accurately do you feel you can assess each of the
following abilities in employees prior to hiring them?’’ Ratings were made on a scale of 1 to 9, with 1 signifying that the
employer was “‘not at all’’ confident the assessment was accurate and 9 signifying ‘*absolute accuracy.’” Employers were also
asked to use the same scale to assess overall job performance at the end of six months.

sample selection bias, it is unclear what process leads to their opposite
signs.

Columns 5, 6, and 7 of table 2 try to predict a worker’s tenure with
the firm. Tenure, measured as of the interview date, is one indicator
of the quasi rents being generated by a match. Tenure reflects the
satisfaction of both the worker and the employer with the match (not
just employer quasi rents, as with the surprise variable). Although there
is some weak support for Weiss’s hypothesis that a high school diploma
is a sign of a ‘‘sticks-to-it’’ character trait, the background variables
consistently failed joint significance tests.!?

Why Are Employers Surprised?

It appears that employers in the data set rationally used objective
information on age, years of schooling, and relevant work experience
to predict job performance. What, then, caused the frequent disap-
pointments? Employers in the NFIB sample were asked to rate, on a
scale from 1 to 9, the accuracy with which they felt they could assess
six separate abilities in prospective employees. A rating of 1 signified
“‘not at all,”” and 9 signified ‘‘absolute accuracy.”’” The mean and
standard deviation of these ratings are presented in table 3. The trait

12. Weiss (1985).
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that employers felt best able to predict before hiring was reading, writ-
ing, math, and reasoning ability. Next came people skills and occu-
pational skills at the time of hire. Work habits and ability to learn new
occupational skills were more difficult to predict. Leadership ability
was the trait employers felt least able to predict accurately. Employers
felt they were very good at measuring overall job performance of work-
ers after six months on the job. The mean of their assessments of the
reliability of their performance ratings was 7.6 on the 1-to-9 scale.

These findings suggest that errors in predicting the work habits,
learning ability, and leadership ability of new hires may account for
most of the hiring mistakes (negative surprises). Such a conclusion,
however, requires evidence that work habits, learning ability, and lead-
ership are important determinants of overall job performance. It must
also be determined that it is indeed difficult to make accurate predictions
about work habits, learning ability, and leadership potential.

The NFIB data offered an interesting way to search for answers to
these questions. The employers were asked ‘‘which of the two em-
ployees (A/B) proved better’’ on each of the following: occupational
and job skills, ability to learn new occupational and job skills, work
habits and attitudes, people skills (teamwork, appearance, getting along),
leadership ability (organize, teach, and motivate others), and reading,
writing, math, and reasoning ability. They were asked to evaluate whether
A was much better, better than, or no different from B or whether B
was much better or better than A. In most cases employers perceived
differences between the two workers. In 33 percent of the cases, one
was judged to have much better occupational skills than the other. Only
22 percent of the pairs were judged to be no different in occupational
skills, only 30—31 percent of the pairs were judged to be  ‘no different’’
in learning ability and work habits. Leadership was judged to be no
different 40 percent of the time, and reading, writing, math, and rea-
soning skills were judged no different 42 percent of the time.

The ratings of relative ability have positive correlations, ranging from
0.72 for the correlation of learning ability differential ratings with oc-
cupational skill differential ratings to 0.47 for the correlation of basic
academic skills ratings with work habit and people skill ratings. The
correlation between ratings of learning ability and basic academic skills
was 0.65. Correlations are only slightly lower when the sample is
limited to pairs where both members are still with the firm. Individuals
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in a particular job do not appear to have offsetting strengths and weak-
nesses; employees judged to be good at one aspect of a job tend to be
judged good at other aspects as well.

The contribution of skill and personality traits to productivity sur-
prises can be estimated by regressing productivity surprises on worker
traits. These descriptive regressions show how much of the overall
productivity surprise can be explained by ex post ratings of relative
skill and personality, the accuracy of the ex ante predictions, and which
worker skills and traits appear to be critical to productivity. Similarly,
regressions explaining differences in job turnover between A and B can
assess which employee traits (as perceived ex post by the employer)
reduce turnover. These analyses also may provide clues about ways to
improve job matching. The models reported in table 4 have the form:

4 Yoo — Yp = Bo + BidR;, + upx — ugy, and

(5) Fy — Fp, Q4 — Qp = Bo + BAR;, + BIn(PT,/PTp)
+ Bol(InPT,)* — (InPTp)*] + uy — ug,
where person A and B both work in the same job j, and

AR, is the rating of employee A relative to B on ability dimension
m. (The rating variable is + 2 when person A is much better,
+ 1 when person A is better, O when there is no difference,
—1 when person B is better, and —2 when person B is
much better.

F4,F3 = a dummy variable equal to 1 when A (B) is dismissed,
laid off, or induced to quit.

04,05 = a dummy variable equal to 1 when A (B) quits volun-
tarily.

PT,,PTy = the potential tenure of A and B. Potential tenure is the
calendar time between the date of hire and the date the
questionnaire was completed.

Because the traits that enhance job performance may vary across
occupations, separate analyses were conducted in four categories of
occupations: craft workers, operatives and laborers; service workers
and sales workers at all levels; low-skill, white-collar workers; and
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professional, technical, and managerial workers and sales representa-
tives.

The results show ex post judgments of worker skills and traits to be
highly correlated with productivity surprises. Indeed, that correlation
is higher than the correlation of worker skills and traits to expected
productivity. The R?s of the surprise equations lie between 0.36 and
0.42, while the R?s of the expected productivity relationships range
from 0.08 to 0.16 (see table 4).

ErrecTs oF WORK HaBITS. Work habits have the strongest correlation
with productivity surprise. For operatives and craft workers, the largest
group, the negative productivity surprise was substantially smaller (13.4
percent—two times 6.7 percent—of mean productivity at six months)
for the member of the matched pair judged ex post to have much better
work habits. The screening process appears to have predicted incorrectly
which worker would have the best work habits. The expected produc-
tivity of the individual who ex post had much better work habits was
4.2 percent lower at the time of hiring than the expected productivity
of the second worker.

Work habits also have a strong association with turnover. The worker
judged ex post to have much better work habits was twelve to nineteen
percentage points less likely to be forced to leave. That worker was
twenty-four percentage points less likely than the worker with poorer
habits to quit a low-skill white-collar job and 9 percentage points less
likely to quit a craft and operative job. Good work habits are clearly
important determinants of a worker’s success on the job. When asked
to rank the six traits in order of importance in their hiring selections,
the NFIB employers placed work habits at the top.

If those with good work habits could be identified in advance, se-
lecting new hires on the basis of this trait would probably be highly
profitable. Personality tests that measure a ‘‘dependability’’ trait have
been developed, and research conducted in both military and civilian
settings suggests that dependability scores do predict some dimensions
of job performance.!®> Some large firms and placement agencies are
increasing their use of these tests, but their spread has been slowed by
concerns about their acceptability to applicants and the possibility that
applicants may learn how to fake the preferred personality profile.

13. Hough (1988).
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Reference checks with both schools and former employers may provide
an alternative means of assessing work habits.

ErrFECTS OF LEARNING ABILITY. The ability to learn new occupational
and job skills also appears to have been poorly anticipated by employers.
Ex post evaluations of learning ability had a significant negative rela-
tionship with expected productivity at six months and a significant
positive relationship with positive productivity surprises. Learning abil-
ity may not have met expected productivity in part because employers
may hire some workers who were expected to be good learners but who
were not expected to reach full productivity by the end of six months.
The key finding, therefore, is the large positive effect of ex post judg-
ments of learning ability on positive surprises. This implies that many
of the differences between workers in learning ability that can be seen
after the worker has been at the firm a year or so were not anticipated
at the time of hiring.

Learning ability had no systematic relationship with quit probabili-
ties. In the full sample (not shown), there was a significant negative
relationship with involuntary turnover. Those rated much better in learn-
ing ability were eight to eleven percentage points less likely to be
dismissed.

These findings suggest that improved ex anfe measures of the ability
to learn new occupational and job skills might substantially improve
job matching. Because the ability to learn new occupational skills is
difficult to measure directly, it is sometimes proposed that job applicants
be tested in English and mathematics. Competence in these areas pre-
sumably facilitates learning new occupational skills. Research in the
military, however, suggests that the ability to learn how to do a non-
clerical job is more highly correlated with prior technical knowledge
and competence than with prior competence in math and English.!*
Spatial ability and dependability scores are also highly correlated with
measures of the ability to do a job.!> The analysis of the NFIB data
produces results consistent with the military research. Although ability
to learn occupational skills had a 0.65 correlation coefficient with ac-
ademic skills, it also had a 0.66 correlation with leadership, a 0.61
correlation with work habits, and a 0.72 correlation with current oc-

14. Bishop (1991a).
15. Hough (1988).
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cupational skills. The ability to learn new occupational and job skills
thus does not appear to be synonymous with academic ability. Again,
reference checks may offer another way to predict learning ability.

ErFrEcTs oF LEADERSHIP ABILITY. The data seemed to contradict my
hypothesis that poor predictions of leadership ability were responsible
for some of the disappointments. Workers who were judged ex post to
have leadership qualities had been expected to be more productive at
the six-month milestone, and they were indeed more productive. There
was no tendency for ex post judgments of leadership to be associated
with smaller negative productivity surprises.!® In high-level white-
collar and sales occupations, leadership qualities were associated with
higher probabilities of being fired and lower probabilities of quitting. These
results suggest that developing better predictors of leadership qualities
need not be a high priority, at least for the small companies and entry-
level jobs studied here.

EFrFECTS OF OCCUPATIONAL SKILLS. Employers ranked a prospective
employee’s existing occupational and job skills the fourth most difficult
to evaluate, and the regression evidence confirmed that occupational
skills are imperfectly signaled. Although the ex post evaluation of oc-
cupational skills had a significant positive relationship with expected
productivity, it also had a significant relationship with surprises. Work-
ers who were rated ex post as much better in occupational skills had
smaller negative surprises in productivity (5 to 12 percent of mean
productivity) at the six-month milestone than other workers. There does
not appear to be any relationship between occupational skills and turn-
over.

ErrecTs ofF PEoPLE SKILLS. The second most predictable trait was
people skills. No significant relationships between this rating and pro-
ductivity surprise were found at the six-month milestone. Neither was
there a relationship with expected productivity, suggesting that people
skills were not an important determinant of overall job performance.

16. The contradictory evidence on leadership may be due to the way the question was
asked. Employers were asked to predict leadership ability, which was defined as the ability
““to organize, teach and motivate others, and solve problems. However, the question asking
for a comparison of leadership ability in the two recent hires inadvertently left out the
words ‘‘solve problems.”” One way to make the results from the two questions consistent
is to conclude that employers are able to predict the ability to organize and to teach and
motivate others, but not the ability to solve problems.



354 Brookings Papers: Microeconomics 1993

This was the case at the six-month milestone, but not for productivity
at the time the questionnaire was completed (not shown) or for invol-
untary turnover. Workers rated much better in people skills were 9
percent more productive at the time the questionnaire was filled out (in
an aggregate model not shown) and five to nineteen percentage points
less likely to be dismissed.

EFFECTS OF ACADEMIC ABILITY. Employers thought it easiest to eval-
uate the reading, writing, math, and reasoning ability of prospective
employees, and the regression evidence supports that judgment. The
ex post rating of basic academic ability had no significant relationship
with the surprise, but it did have a modest positive association with
expected productivity, which was statistically significant in the sales
and service occupations and in the full sample. Probably because greater
academic skills improved a worker’s chances in the external labor mar-
ket, workers with high academic abilities were more likely to quit white-
collar jobs. In craft and operative occupations, they were more likely
to be fired.

These results suggest that improved signals of basic academic skills
may not be as effective in making better job matches as improved signals
of other worker skills would be. Basic academic skills, however, can
be measured more cheaply and reliably than other worker skills. Tests
can be taken in just a few hours, cost $10 to administer, and are highly
reliable measures of academic skills; numerous studies have demon-
strated that these tests are valid predictors of performance in a great
variety of jobs.!” One reason why these tests predict job performance
so well is because people with good academic skills tend to have good
work habits and the ability to learn new occupational skills quickly—
two important worker skills that are difficult to measure directly. The
need to generate incentives for students to take demanding courses and
to study hard is an additional reason for investing in improved signaling
of academic skills.

Better measures of work habits, occupational skills, and the ability
to learn new occupational and job skills should reduce the mismatches
between workers and jobs and the disappointments and turnover that
result. However, even expensive, sophisticated ex ante measures of
these traits will have much lower correlations with job performance and

17. Hunter (1983); Hartigan and Wigdor (1989); and Wigdor and Green (1991).
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turnover than the ex post assessments of these traits used here. The
relationships described above suggest some places to look for under-
utilized selection criteria that could reduce mismatches. A presumed
relationship between work habits, learning ability, and/or occupational
skills and a proposed selection criterion does not, however, justify its
immediate adoption. The specific selection criterion must be validated
empirically.

Does More Careful Screening and Selection Improve the Job
Match?

This section analyzes four specific selection criteria—recruitment
sources, reference checks, performance tests, and training certificates—
to determine their effects on the job match. Because the data come
from employers, match success is defined primarily from their point of
view. Four indicators of match success are examined: the surprise in
productivity realizations, the profitability of new hires, the productivity
of new hires, and turnover. Two of these—surprise and profitability—
measure the firm’s share of the quasi rent generated by the match.
Indicators of worker productivity can be viewed as proxies for the sum
of the wage paid the worker and the quasi rent received by the firm.
Turnover is a negative indicator of the sum of the quasi rents generated
by the match.

Literature Review

Hiring new employees involves recruiting a pool of job candidates
and then gathering information about them. Applicants follow a similar
process, checking available sources of information and job leads and
then applying to those firms with job openings that appear to be at-
tractive places to work. The better the information that either party has
before the hiring decision, the better the match between worker and
job is likely to be. The recruitment channel is likely to affect the
information that the two parties have about each other, which, in turn,
may affect the quality of the matches.

RECRUITMENT SOURCE. Conventional wisdom holds that employees
recruited through informal channels—friends of the boss and current
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employees—are generally more successful than employees found through
formal channels—newspaper advertisements and labor market inter-
mediaries.!® Five hypotheses have been proposed to explain the phe-
nomenon. In his ‘‘realistic job preview’” hypothesis, Wanous suggested
that those recruited through a current employee have longer tenure
because they knew what they were getting into when they took the job.
Presumably they talk about available jobs with their friend and do not
apply for those they think likely to be unsatisfactory. As a result ap-
plicants who are friends of current employees are more likely to perceive
work conditions as satisfactory and stay with the job.!° The ‘‘screening’’
hypothesis posits that current employees screen job-seeking friends.
Sometimes the boss may ask current employees about their friends’
reliability and other job qualifications. In other cases, employees may
encourage a particular friend to apply because they are confident the
individual’s performance will reflect well on them. The ‘showing-the-
ropes’’ hypothesis posits that current employees help their newly hired
friends to learn the job and to be accepted by coworkers, which increases
both performance and tenure. In the ‘‘teaches-you-the-limits’” hypoth-
esis, the friend tells the novice how to avoid trouble with the boss for
doing too little and how to gain favor with coworkers by not doing too
much. One outcome under this hypothesis is longer tenure, but a second
outcome is a reduction in the new hire’s effort level and rated job
performance.

The ‘‘individual difference’’ hypothesis posits that different recruit-
ment channels tap different pools of potential job candidates and that
some of these pools tend to yield higher-quality candidates and longer-
tenure employees than others.?® Under this hypothesis employers
encourage satisfactory employees to refer friends. Employers will
try to avoid hiring friends of current employees with whom they are
dissatisfied.

My search of the literature found ten empirical studies of the effect
of recruitment source on turnover, job performance, and absenteeism.
Most of the studies were based on small samples of employees from a

18. Many of the studies cited below were stimulated by the pathbreaking work of Albert
Rees (1966).

19. J. P. Wanous (1980).

20. Schwab (1982).
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single firm. The findings of these studies are summarized in table 5.
Turnover, defined as the proportion of new hires recruited through a
specific channel who left before the end of the first year, was the most
frequently studied outcome. Turnover rate data are available for new
hires for nine different jobs and or firms, a group of recently laid-off
workers, and a sample of 1,700 new hires at roughly the same number
of firms. Even though widely varying jobs and time periods were ex-
amined, the results were remarkably consistent. Those recruited through
a current employee at the firm invariably had lower turnover rates than
those recruited through advertisements or public and and private em-
ployment agencies. Walk-ins had higher turnover rates than people
recruited through a current employee in six studies of specific com-
panies, in Reid’s study of displaced blue-collar workers in the British
Midlands, and in Holzer’s analysis of EOPP data.?! In two establish-
ments, however—a social service agency and a technical sales job—
the turnover rate for walk-ins was below that of new hires recruited
through a current employee.?

Four studies of the association between recruitment source and job
performance outcomes produced different findings. New employees
recruited through a current employee were generally rated as less suc-
cessful and more likely to be absent than walk-ins and employees re-
cruited through newspaper ads. There is little data on the job performance
of referrals from public employment agencies. One study with only six
such referrals found that the job service referrals performed as well as
walk-ins and ad respondents but were absent more often.?* A study of
retail clerks found that 43 referrals from private agencies and the public
employment service were 9 to 15 percent more likely to be classified
as unsatisfactory than walk-ins and new hires recruited through news-
paper advertisements.?*

Normally tenure and job performance move together. It is not clear
whether the contrasting findings are real or due to heterogeneity of the
true relationship across firms. Tenure and job performance were studied
inonly two firms. Only two of the hypotheses discussed above—* ‘learns

21. Reid (1972); and Holzer (1987).

22. Swaroff, Barclay, and Bass (1985); and Breaugh and Mann (1984).
23. Taylor and Schmidt (1983).

24. Caldwell and Spivey (1983).
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the limits’” and ‘‘realistic job preview’’—predict that informal recruit-
ment channels have a positive effect on retention but a negative effect
on job performance. Clearly, more research is needed on the topic, and
more firms need to be studied.

REFERENCE CHECKS AND PERFORMANCE TESTS. Most employers in
the NFIB data set checked at least one reference of the applicant they
hired. Forty percent checked with a previous supervisor. Twenty-three
percent of the new hires took a performance test—a typing test or job
tryout, for example—before being hired. These methods of gathering
information impose costs on the firm and are presumably undertaken
because they screen out applicants who are unlikely to perform well.
Industrial psychologists have conducted numerous studies of the validity
of reference checks and performance tests. These studies were con-
ducted by correlating the outcome of interest—generally supervisory
ratings, promotion rates, and/or tenure—with reference ratings and
performance tests.

Meta analyses of this literature indicate that although some other
predictors have higher validity, both reference checks and performance
tests have useful levels of validity. Dunnette’s review of twenty studies
of the validity of job tryouts found a correlation of 0.44, uncorrected
for measurement error in supervisory ratings.? Reilly and Chao found
that the mean correlation between reference checks and subsequent
supervisory ratings in seven studies was 0.17, uncorrected for mea-
surement error in supervisory ratings.?® Hunter and Hunter found mean
correlations of 0.18 for supervisory ratings (uncorrected for measure-
ment error based on ten studies with a total sample of 5,389), 0.16 for
advancement (three studies with a total sample of 415), 0.23 for training
success (one study with 1,553 cases), and 0.27 for tenure (two studies
with a total sample of 2,018).2” The recency of the reference’s expe-
rience with the applicant seems to matter. Rufus Browning’s study of
newly hired teachers found validities of 0.20 for references given by
the most recent principal or supervisor, 0.07 for an earlier principal or
supervisor, 0.09 for the cooperating teacher during practice teaching,
and 0.20 for the dean of the college or the head of the college education

25. Dunnette (1972). Quoted in Hunter and Hunter (1984, p. 83).
26. Reilly and Chao (1982). Quoted in Hunter and Hunter (1984, p. 83).
27. Hunter and Hunter (1984).
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department.?® A study of 100 recent high school graduates during their
first year at Lockheed Corporation found that days absent from school
correlated 0.30 with days absent from work and 0.20 with tardiness at
work. Teacher ratings of work habits (and cooperation), found on high
school transcripts, correlated 0.44 (0.45) with the supervisor’s conduct
ratings, 0.41 (0.39) with the supervisor’s production rating, and —0.26
(—0.29) with absences. Three-year grade point averages had a corre-
lation of 0.37 with the supervisor’s conduct rating and 0.34 with the
production rating.?

These studies suggest that performance tests and reference checks
should improve the quality of the matches that result.3° Implementation
of these selection techniques may, however, fall short of the optimal
selection models put forward by industrial psychologists. Since most
of the studies of references reviewed above were conducted, a growing
number of lawsuits have been lodged against employers who gave un-
favorable references about a particular employee. As aresult, references
have become less honest and may no longer be as useful a screening
device. Similarly, the high stakes involved in performance tests may
affect behavior in ways that change validity. To deal with this problem,
it is useful to study actual selection techniques.

Hypotheses

If assessments of differences in the expected productivity of job
applicants grouped by traits such as schooling and training are generally
accurate, competition for workers should result in wage offers that
reflect expected differences in productivity. Many employers respond
to these competitive pressures by paying higher wages to more-qualified
new hires, even when they all have the same job title. Predictable
productivity differences among new hires at a firm are thus to be ex-
pected. This implies that tests of the effectiveness of intensive search

28. Browning (1968).

29. Brenner (1968).

30. It should be noted that these correlations come from samples of job incumbents
who have been hired and retained. These two selection processes tend to attenuate the true
relationship between predictor and criterion, so opportunities to profit from using these
selection techniques are probably more substantial than the quoted validities suggest. See
Brown (1982); and Weiss and Landau (1987).
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activities must contain controls for the visible characteristics of job
applicants that predict job performance and turnover propensities.

The quasi rents generated by a job-worker match—the gap between
a worker’s productivity and the worker’s reservation wage—vary con-
siderably across workers in the same job, and the magnitude is often
predictable. Match-specific quasi rents occur when a worker’s skills are
useful at only a few local firms or when an employer has access to
information about the quality of a worker that is not available to other
employers. Above-normal quasi rents may also result from a low re-
servation wage (possibly because one has a close friend or relative at
the work site). From the firm’s point of view, a wide gap between a
worker’s productivity and the reservation wage is good, because turn-
over will be low and the expected profitability of the match will be
high (either because of lower wage offers or higher productivity). Thus,
indicators of the lack of inside information on a worker’s likely job
performance (such as recruitment through advertisements or a labor
market intermediary) may correlate negatively with the profitability of
the match and the productivity of the worker.

The question, therefore, is what methods of evaluating and selecting
new hires produce successful job matches, holding observable char-
acteristics of new hires constant. In 60 percent of the hiring decisions,
employers did not check the reference of the new hire’s previous su-
pervisor. For the other 40 percent, did the extra time devoted to getting
such references pay off by helping the employer select more productive
and profitable employees?

The threat of lawsuits has made many employers reluctant to give
honest references. Personnel offices are particularly sensitive to the
legal dangers of giving references, so the information content of their
references has probably deteriorated the most. Some personnel offices
have been said to be in the lemon-marketing business. Therefore, when
a personnel office was the only reference checked (which was the case
for 4.5 percent of new hires), is the productivity and profitability of
the match likely to be low?

The credibility of the individual providing a reference is obviously
important. Hiring a second or third time on the recommendation of a
particular person may indicate satisfaction with the accuracy of the
previous information. Twenty-five percent of new hires were based on
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such recommendations. But are these new hires more productive and
profitable than other new hires?

Twenty-three percent of the new hires at the NFIB firms were referred
or recommended by a relative or personal friend of the hiring employer.
Presumably, an employer can trust personal friends and relatives to give
honest references, but is it reasonable to hypothesize that employees
who were hired at their behest are more likely to be successful on the
job?

Are employer predictions about future job performance more accurate
for new hires recruited through informal channels than for new hires
recruited through formal channels such as newspaper advertisements
and the public employment service? If so, new hires recruited through
channels that provide lower-quality information about applicants are
likely to be less productive and less profitable and to have higher turn-
over.

Specification and Data

These issues are addressed by estimating within-firm difference mod-
els. These models regress measures of job match success on dummy
variables for types of reference checks, recruitment source, and a com-
prehensive set of background characteristics. The analysis uses both
the NFIB and EOPP survey data. Both data sets measured schooling,
relevant public and private vocational education, relevant work expe-
rience, age, gender, tenure, potential tenure, time since hire, and whether
the job was originally defined as temporary. The analysis of the NFIB
data also contained data, not available in EOPP, on marital status, race,
Hispanic ethnicity, receipt of classroom training through the Job Train-
ing Partnership Act (JTPA), and receipt of formal employer-sponsored
training.

The indicators of a successful match analyzed in the NFIB data are
the surprise in productivity realizations at six months of tenure, expected
productivity at the six-month milestone, relative profitability (initial,
at six months, and at the time of the interview), productivity at the
time of the interview, an index of innovative suggestions made by the
worker, and an index of the worker’s willingness to stay late to complete
work.
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I calculated the profitability differential between two employees by
subtracting the wage and training cost differentials from the productivity
differential (I scaled this measure so that the average productivity of
workers with six months of tenure equaled 1). Appendix B describes
this variable and the ratio scale. Because recruitment and turnover costs
are not included in this profitability measure, I also examined turnover.

The innovative suggestions index comes from the following question:
‘‘Has suggested any ways of improving sales or productivity?’’
There were four possible responses: no; yes, but not adopted; one or
two ideas adopted; or three or more ideas adopted. Ranging from 1 to
4, the index has a mean of 2.01 and an across-firm standard deviation
of 1.12. The ‘‘stays late’’ index is based on the following question:
““If work is not completed, does this employee stay late to finish it?”’
The four possible responses were: no (coded 1); yes, if paid (coded 2);
yes, exempt employee (coded 3); and yes, without pay (coded 4). This
index has a mean of 2.29 and an across-firm standard deviation of 1.02.

In the analysis of EOPP data, the outcome variables predicted were
productivity (during the first two weeks, the next eleven weeks, and at
the time of interview or separation), training costs, starting and current
wage rates, tenure, dummy variables for a quit and for involuntary
turnover, and profitability at two points (during the first three months
and at the time of the interview or separation).

Despite differences in sampling, selection processes, and definitions
of the variables, the two data sets generate remarkably similar regression
results. For example, productivity at the time of the interview increases
with years of schooling and years of previous relevant work experience
but not with total work experience (age) or relevant classroom occu-
pational training from a public school or college.

REFERENCE CHECKS. Information on reference checks came only from
the NFIB data. Employers were asked whether before hiring they had
obtained a reference from: ‘‘(a) Immediate supervisor on previous job(s)
(b) Personnel office at previous job(s). . .(i) Relative or personal friend
of yours’” The personnel office reference variable is 1 when (b) is
selected and (a) is not; otherwise it is 0. Employers were also asked if
they had ‘‘ever hired someone on this person’s recommendation before?
(1) Yes; (2) No; (3) Some of both.”” This variable was set equal to 1
for either a ‘‘yes’” or a ‘‘some of both’’ response. Employers were also
asked if before the hire, they had obtained information about the new
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hire from performance tests, such as a typing test or job tryout, or from
training certificates.

RECRUITMENT SOURCE. Employers in the NFIB data set were asked
whether the new hire had heard about the job opening through walking
in, an ad, a friend or relative, another employee, a referral, or some
other source. Details on who made the referral came from the employ-
ers’ response to the questions on reference checks.

How Different Are the Workers Recruited Through Different
Channels?

Table 6 presents the mean characteristics of jobs and new hires for
each recruitment source. There are few statistically significant differ-
ences among the recruitment sources. Firms that used informal networks
had average turnover (0.244 in the first year), wage rates ($6.05 an
hour), and propensities to hire blacks and Hispanics. These firms, how-
ever, tended to be smaller than other firms in the sample, less likely to
use a performance test, less likely to seek a reference from a former
supervisor, and more likely (41 percent versus the 23 percent average)
to obtain a reference from a relative or personal friend. The firms that
recruited walk-ins and respondents to newspaper ads had slightly higher
than average turnover rates and slightly larger negative surprises. Walk-
ins were less likely to be female, and ad respondents were more likely
to be black or Hispanic. Firms that used public employment agencies
were larger than average, were more capital-intensive, paid lower wages,
and had higher turnover. The people hired through this channel were
more likely to be black or Hispanic but not dramatically so. The firms
that recruited through private employment agencies were even more
capital-intensive, paid higher wages, and recruited better-educated workers
who were more likely to have received vocational training at a private
school. The workers who got their job through a school referral or
placement office were younger, were more likely to have received vo-
cational training at a public school and were paid less. Not surprisingly,
employers who obtained referrals from a vocational teacher reported
that occupational skills were a high priority. Those who obtained re-
ferrals from a principal or guidance counselor viewed occupational skills
as less important.

The bottom three rows of table 6 give the number of person As and
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person Bs recruited through each source and the number of firms where
one but not both the new hires came through this source. About half
the companies recruited both new hires through the same source. That
is a much higher proportion than would occur by chance. There were,
however, many cases where the two individuals were obtained from
different sources, which means the difference model (equation 3) can
be used to estimate the effect of recruitment source on the success of
the match, while the job and/or firm is held constant. Unfortunately,
the most interesting recruitment sources from a policy viewpoint—
public employment agencies, private agencies, and schools—have low
incidence rates. That likely reduces the power of hypothesis tests that
compare these sources to the other sources. Having two data sets is
thus an advantage.

Multivariate Analysis Results

The regression results for equation 3 are reported in tables 7 and 8.
They confirm the hypotheses about reference checks. Twenty-eight of
thirty-two coefficients had the predicted sign, and the four reference
check variables as a group had significant effects on five of the eight
variables: the surprise in productivity realizations, profitability at six
months, current productivity, the innovative suggestions index, and the
‘‘stays late’’ index.

The extra time it takes to check a reference from a previous supervisor
clearly pays off. New hires for whom such reference checks were made
were 4.7 percent more productive than expected at six months, 7.0
percent more productive at the time of the interview, significantly more
likely to make suggestions that improve sales or productivity, and sig-
nificantly more willing to stay late to finish work.

Workers with references from personnel offices were generally less
productive. New hires with a reference from the personnel office at a
previous job but not from a previous supervisor were 10.8 percent less
productive than expected, 11.9 percent less productive at the time of
the interview, and less profitable by 17 to 19 percent of average pro-
ductivity.

Workers recommended by relatives and friends were significantly
more likely than average to make innovative suggestions and to stay
late to complete work. They also received significantly more training
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on the job, were significantly less likely to quit the job, and were viewed
as having better-than-average people skills and work habits (not shown).
There is also some support for the hypothesis that references from people
who have recommended previous successful hires are more accurate.
New hires referred by such people were more profitable (7.7 percent
of average productivity) both at six months and at the time of the
interview.

These results clearly suggest that recommendations from reliable
sources can significantly improve hiring decisions and that employers
should devote more time to obtaining reliable recommendations from
previous supervisors. Here, the problem of lawsuits currently limits
what is possible. One solution might be to ask job applicants to sign a
release that protects past employers from suit in the event they give a
negative recommendation.

PERFORMANCE TESTS. About one quarter of the firms that use a per-
formance test used it to screen one of its new hires but not the other.
In those cases, the employee who took the test was not significantly
more productive than the new hire who did not take the test. The
employer expected the tested new hires to be 6.6 percent more pro-
ductive after six months, but that expectation was not fulfilled. As a
result, tested new hires generated significantly larger negative surprises
than other employees. There is some evidence, however, that because
the firm paid them a lower wage, the match generated larger quasi rents
for the employer. The performance test coefficient in two of the prof-
itability models is significant at the 10 percent level on a one-tail test,
which suggests that the profitability advantage is a substantively im-
portant 11 to 13 percent of mean productivity at six months.

TRAINING CERTIFICATES. When controls are included for relevant
work experience and the receipt of formal training from a previous
employer, the possession of a training certificate had no effect on the
surprise in productivity realizations, profitability, productivity, or will-
ingness to work overtime.*! Workers with training certificates were
more likely to make innovative suggestions, but the effect is barely
significant statistically.

31. If controls for relevant work experience and formal training are dropped from the
model, the training certificate has large positive effects on initial productivity, innovative
suggestions, and wage rates and negative effects on time spent in on-the-job training.
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RECRUITMENT SOURCE. With few exceptions recruitment source did
not have significant effects on the success of a match. Informal re-
cruitment channels that might provide screening services—friends, rel-
atives, current employees, other employers (in EOPP) and *‘other’’ (in
NFIB data)—were the excluded category, so negative coefficients were
expected on most of the recruitment source dummies. Negative signs
did predominate, but magnitudes were generally small, and conse-
quently most coefficients were insignificant.3? The exceptions to this
generalization, however, are interesting and important.

The effect of referrals by unions could be examined in the EOPP
data. Not surprisingly, such referrals had large positive effects on initial
productivity and starting wage rates and a negative effect on initial
profitability.

In the NFIB data, workers recruited through advertisements were
significantly less profitable initially and less likely to suggest ways to
improve sales or productivity. In EOPP data they were significantly
less productive both initially and at the time of the interview and more
likely to leave involuntarily.

Schools in Japan have long-standing referral relationships with local
employers. James Rosenbaum has suggested that if such relationships
were more prevalent in the United States, non-college-bound students
would probably take their studies more seriously.?3 How well do such
relationships serve American employers? Not too badly. In EOPP data,
school referrals were not significantly different from the informal re-
cruitment sources on any measure of outcome. In the NFIB survey,

32. Models were also estimated in which recruitment through friends, relatives, current
employees, and ‘‘other’’ was compared to recruitment through labor market intermediaries
(other than public agencies, which were represented by their own separate dummy variable),
newspaper ads, and walk-ins. Those recruited through the first group did not do significantly
better than the second group when the reference check variables were included in the model.
Consistent with previous research, the probability of turnover in the first year was five
percentage points higher for the second group than for the first group, but this difference
was only significant at the 0.11 level on a two-tail test. The reference check variables are
a direct measure of one aspect of the information exchange that tends to occur more
frequently when workers are recruited through informal channels. Their inclusion in the
model is one reason for the small effect of recruitment channels. Excluding these reference
check variables does not, however, make the recruitment channel variables significant as
a group.

33. Rosenbaum (1990).
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information was obtained on the specific school official who made the
referral—a high school vocational teacher or major professor in college
or other teachers, principal, or school placement office. This distinction
was suggested by McKinney and others’ finding that placement rates
for vocational students were significantly higher when the teacher, not
a school counselor or placement office, handled the placement.?* New
hires recommended by a vocational teacher or major professor were
significantly more profitable (by 15 percent of average productivity at
six months) at the time of the interview or separation. The productivity
and profitability of referrals made by other teachers were not signifi-
cantly different from those recruited through informal channels with
one exception—a significant positive coefficient on the innovative sug-
gestions index.

The most important finding about recruitment sources, however, is
the poor performance of new hires referred by public employment agen-
cies. Holding the job, firm, and several background variables (including
training by JTPA) constant, referrals from public agencies (the ES,
vocational rehabilitation agencies, JTPA, and community-based orga-
nizations) were, in NFIB data, significantly less willing to stay late and
less profitable (by about 16 percent of average productivity) both ini-
tially and after six months. In EOPP data they were significantly less
productive than the average new hire (8 to 12 percent) in all three time
periods, significantly less profitable (by 12 to 14 percent), and signif-
icantly (twenty-six percentage points) more likely to be dismissed and
less likely to have long tenure. When separate dummy variables for ES
referral and referral by other government agencies replaced the single
public employment agency dummy, both types of government referrals
had similar coefficients.

One would expect the least productive workers to quit or to be
dismissed. This attrition may attenuate the correlation between recruit-
ment source and worker productivity. The bottom row of table 8 cal-
culates the effects of recruitment sources for paired new hires when
both were still at the firm at the time of the interview. These comparisons
show no connection between recruitment source and profitability. Al-
though public agency referrals were significantly less profitable in some

34. McKinney and others (1982).



378 Brookings Papers: Microeconomics 1993

of the comparisons between retained and separated employees, those
low productivity workers may have been dismissed by the time of the
interview.

These results suggest that public labor market intermediaries do not
serve employers very well. Do private employment agencies do a better
job? Employers pay substantial fees to hire private referral agencies.
Rees reported, for example, that in the Chicago labor market, fees were
60—72 percent of a month’s salary.3 Do private referrals warrant such
fees? The regressions show that their referrals were not significantly
better than new hires recruited through other channels. In fact, in EOPP
data, referrals from private employment agencies were 13 percent less
productive during the third through thirteenth week and 32 percent less
profitable during the first three months. Apparently, the problems of
the ES cannot be solved by contracting out the function to private
employment agencies.

If the quality of the matches that result was poor, why do employers
request any referrals from the public agencies. Why do they pay for
the services of private agencies? Is it because they save on the direct
costs of screening and interviewing job applicants? To answer those
questions, I examine how the direct costs of recruiting, screening, and
selecting a new hire vary across recruitment channels.

The Direct Cost of Hiring Through Alternative Channels

Hiring decisions impose two kinds of costs on the firm. If the position
remains unfilled while the search is under way, output and profits may
be forgone until the opening is filled. For the unskilled and semi-skilled
jobs in the EOPP data set, most firms either received sufficient advance
notice of forthcoming vacancies or filled the openings quickly, so the
cost of delay does not appear to have been large. Holzer found that the
vacancy was about four days shorter when the new hire was recruited
through current employees, newspapers, or walk-ins rather than through
friends and relatives of the employer.36

The second type of cost—the direct costs—are the opportunity cost
of the time that the firm’s owner and employees devote to recruiting,

35. Rees (1966).
36. Holzer (1987); and Baron and Bishop (1985).
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Table 9. Hiring Cost by Recruitment Source

Hours recruiting, t statistic

screening, and for difference
Recruitment source interviewing from walk-in
Union 3.8 2.86
Relatives of current employee or owner 6.1 4.33
Friends of current employee or owner 8.3 1.24
Walk-in 9.0 —
School 11.2 1.67
Employer 12.0 2.59
Employment Service 14.8 3.71
Private employment agency 15.6 3.56
Other government agency 17.9 3.71
Newspaper ad 21.9 10.35

Source: EOPP survey.

screening, and interviewing job candidates. Public and private em-
ployment agencies offer to take over much of recruitment and screening
function, so firms using these recruitment sources might expect to have
lower direct hiring costs. This, however, does not appear to be the case
(table 9). Data from the EOPP survey imply just the opposite. The
decision process for new hires when the referral came from the ES took
14.8 hours, 17.9 hours when the referral was from some other govern-
ment agency, and 15.6 hours when the referral came from a private
employment agency. Decisionmaking took less time when informal
channels were used; 6.1 hours, for example, when relatives of the owner
or a current employee were hired. Decisions to hire a walk-in required
only 9 hours.

It would appear that employers are unaware of how poorly they fare
with public and private employment agency referrals, are forced into
using them by an absence of other applicants for the job, or hire referrals
from public agencies for altruistic reasons, such as giving a disadvan-
taged person a chance.

The Dilemmas of the Employment Service
The ES has multiple constituencies—different types of job appli-

cants, employers, and the voting public—each with a different set of
interests the agency must address. The ES has always had more clients
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seeking jobs than employers seeking referrals. During the 1950s and
early 1960s, the ES determined that it could best serve job seekers as
a whole by taking employer preferences as given and attempting to fill
job orders with the ‘‘best’’ possible applicants. According to David
Stevens, who recently wrote a history of the agency, the standard prac-
tice during this period was ‘‘for a personnel representative in a firm to
call a local office staff member with whom [the firm] had worked in
the past, place a job order, and be confident that the local office staff
person would only refer individuals in accordance with the employer’s
hiring requirements.”’3” ES referrals during this period accounted for
nearly 20 percent of the nation’s new hires.

Changing Mission

Priorities shifted in the mid-1960s, and the ES ‘‘became one of the
nation’s public advocacy weapons for affirmative action on behalf of
targeted populations.’’*® According to Stevens,

In the mid-1960s local office procedures were modified in several ways.
First, discriminatory referral procedures, which had always been frowned
upon were now more actively discouraged. And second, individual staff
member control of job orders began to decline, which meant that the
one-on-one relationships between employer representatives and State
Employment Security Agency staff members were weakened. Both of
these challenged the ability of the local office to offer a continuing
guarantee of screening reliability. Many observers attribute the growth
of private employment agencies coincident with the stagnation of the
public employment service system to this social responsibility of the
public agencies.*®

Funding formulas were structured to emphasize placement of targeted
groups rather than total placements. In 1978, for example, nearly 40
percent of the ES budget came from contracts with federal and state
agencies serving welfare recipients and the disadvantaged.*° Many of
these contracts were performance-based, that is, the agency received a
set fee for each member of the target group it placed. ES referrals fell

37. Stevens (1988, p. 30).
38. Stevens, personal communication, 1991.
39. Stevens (1988, p. 30).
40. U.S. Department of Labor (1979, p. 62).
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to about 8 percent of new hires in 1971 and remained low throughout
the 1970s and 1980s.4! The public employment services of other nations
generally have higher market shares. In the United Kingdom, the share
is 30 percent; in Spain it is about 20 percent.*?

The result is that in 1987—88 the ES placed only 17.5 percent of the
18,439,000 people who requested its help in finding work.** In addition,
the quality of the positions for which it obtained job orders deteriorated.

By 1983 the reputation of the ES had deteriorated so much that most
employers did not seek referrals from the agency even for tax credits
worth nearly 50 percent of the wage.** The high priority the ES placed
on serving one particular constituency appears to have cost the agency
the support of its other constituencies: employers, voters, and nondis-
advantaged workers. Because employers control job openings, the scar-
cest element of the job-matching process, employer disillusionment was
particularly damaging. Without support from its traditional constituen-
cies, the ES was unable to fend off substantial budget cuts during the
1990-91 recession, and it even began to lose its ability to serve the
disadvantaged.

Effects on Job Seekers

How effectively does the ES serve job seekers? The share of job
seekers using the ES fell from 30.2 percent in 1970 to 21.1 percent in

41. In 1987 the rate was about 7 percent. See Cohen and Stevens (1989).

42. OECD (1992, p. 128). Spain and the United Kingdom have semi-open self-service
systems in which job openings are listed on bulletin boards in local offices of the public
employment agency. Job seekers may review these listings, but addresses and phone num-
bers must be obtained through the employment agency. The act of obtaining the numbers
turns the job applicant into a registrant, so counts of placements by the employment agency
are comprehensive. In the fully open systems of Norway and Japan, employer names and
addresses are listed along with the job openings, and walk-in job seekers can apply directly
for these jobs. Administrative data on placements in these countries thus understate the
number of job matches that have been assisted by the public employment agency, and
estimates of market share consequently tend to be low—12 percent in Japan and 10 percent
in Norway. In Spain the public employment agency’s market share is high, in part because
it has a legal monopoly on labor exchange services—all openings must be listed with the
agency (although this requirement is not enforced)—and because all placements in sub-
sidized jobs must go through the agency.

43. Cohen and Stevens (1989).

44. EOPP Employment Survey (1982).
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1988.43 Its share of job placements is substantially smaller. Only 5.5
percent of those employed in January 1973 reported they had found
their current job through the ES.%6 The ES share of new hire activity
was 3.6 percent in EOPP data and 2.8 percent in NFIB data. In 1984—
85 the median wage of job seekers placed through the ES was only
slightly above the minimum wage and about half the average wage of
nonsupervisory workers.*’

The low quality of the jobs for which the ES provides referrals is
sometimes attributed to its mandate to give priority to economically
disadvantaged and handicapped job applicants. In 1987-88, 19.7 per-
cent of ES applicants were economically disadvantaged. The ES ac-
counts for a considerably larger share of the jobs found by members
of minority groups, and these groups were 32 percent of ES registrants.*?

Do job seekers referred by the ES get better jobs than they would
otherwise have gotten? Johnson, Dickinson, and West studied this ques-
tion for the Department of Labor in the early 1980s. Baseline interviews
were collected from a sample of 8,000 new applicants during 1980-81
in thirty ES offices spread across twenty-seven states, with follow-up
interviews coming six to nine months later. The study estimated OLS
models predicting wage rates, earnings, and employment in the six-
month period following application to the ES, while controlling for
earnings during the previous two years, occupation, a long list of back-
ground characteristics, and several indicators of the applicant’s moti-
vation to find work.

Women who received an ES referral found their first job a significant
2.8 weeks earlier than ES applicants who did not receive a referral and
earned 23 percent more during the six-month period following their
application to the ES. Remarkably, men who received an ES referral
had no higher probability of employment than men who did not receive
a referral. Males who received a referral obtained a first job about a
half a week sooner, but earned 3.7 percent less during the six-month
period and were 1.8 percent less likely to be employed at the end of
the period. Receiving an ES referral also failed to improve the quality

45. Cohen and Stevens (1989, pp. 1027-70).
46. Rosenfeld (1975, pp. 39-43).

47. Cohen and Stevens (1989, pp. 1027-40).
48. Cohen and Stevens (1989).
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of the job obtained. In fact, the estimates imply that new registrants
who received referrals had slightly lower average wage rates—a 2
percent reduction for men and a 4 percent reduction for women.

Johnson, Dickinson, and West also reported that the regressions
showed that ‘‘few applicant demographic characteristics and no work
history characteristics significantly influence whether an individual re-
ceives a referral.”’#® This is a surprising result, because employers
prefer to hire experienced workers, so one would expect those workers
to be the first to be referred by ES. If there is indeed no such relationship,
employer complaints that the ES does not refer the most qualified worker
possible may well have some basis in fact.

Whether one accepts the study’s findings on referrals, it clearly offers
no evidence that an ES referral helps a worker find a higher-paying
job. Furthermore, the presumed finding that being referred to a job
raises the probability of employment for women is considerably less
impressive when looked at from a general equilibrium perspective.
First, it is quite possible that the comparison group (the 60-plus percent
of ES applicants who did not get referred) were made worse off by the
process of applying and then being rejected. Applicants who are told
they will be called if they qualify for any of the open jobs and who
then never receive a call may despair of ever finding a job and end their
own self-directed search efforts. Second, referred ES applicants may
be displacing other job seekers. What would the employers who hired
the ES referrals have done if there had been no ES? Surely, many
(probably most) of these openings would have been filled some other
way.

Policy Implications

The Department of Labor is seeking to reestablish the Employment
Service’s reputation for making high-quality referrals. The agency’s

49. Johnson, Dickinson, and West (1985, p. 123). Several tests for selection effects
were conducted. Regressions predicting the receipt of a referral found that ‘‘many of the
measures of an applicant’s motivation to find work are significantly related to the probability
of receiving a referral. . . .”” However, regressions predicting earnings during the six-
month period prior to applying at the Employment Service found that men who received
referrals had nonsignificantly lower earnings than men who did not receive referrals and
that women with ES referrals had significantly lower earnings that women without ES
referrals. The reader is urged to consult the article before deciding whether the authors’
judgment is justified.
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ability to respond is constrained, however, by its limited budget.>° Job
brokering is only one of the ES’s responsibilities, and at current staffing
levels, the agency cannot offer all employers the individualized bro-
kering services that private employment agencies offer. The ES appears
to see its niche as a highly automated, high-volume referral system that
exploits the substantial economies of scale inherent in the labor ex-
change function.

The ES has been experimenting with various ways of improving the
services it provides to employers and job seekers. A system of coding
and matching occupational skills is under development. A new referral
system bases most referrals on the General Aptitude Test Battery and,
where it has been implemented, it has been popular with employers.
Another change that should be considered is a shift to the European
practice of listing all openings in convenient public places and on com-
puter bulletin boards and to let job seekers contact employers directly.
This approach would keep ES involvement to a minimum. Access to
the system could be provided anywhere a computer terminal with a
modem can be located—Ilibraries, schools, shopping centers, com-
munity organizations, even private homes. Job seekers would describe
their qualifications, the kinds of jobs they are seeking, and the geo-
graphic area within which they are looking.

The system would provide job seekers with a list of openings (along
with a short description of the job) for which they appear qualified.
Longer job descriptions and information on how to apply could be
obtained simply by pressing a button. All public agencies and private
employers with government contracts could be required to list most of
their openings in the system. This alternative is attractive because it
relieves the ES of the politically contentious burden of deciding who
should have priority in applying for attractive jobs. Analysis and eval-
uation of these and other proposals for improving the agency’s ability
to match job seekers and employers is, however, beyond the scope of
this paper.

50. Investments in public employment agencies are typically higher in Europe than in
the United States. The ratio of employment service staff to population is 1 to 1,100 in the
United Kingdom, 1 to 1,500 in Sweden, 1 to 1,250 in Germany, and 1 to 8,600 in the
United States. See Carlson, Konig, and Reid (1986, pp. 36-37); and OECD (1992, p. 123).
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Appendix A: The EOPP Employer Survey

The EOPP data comes from a survey of 3,412 employers sponsored
by the National Institute of Education and the National Center for
Research in Vocational Education (NCRVE) conducted between Feb-
ruary and June 1982. The survey was the second wave of a two-wave
longitudinal survey of employers from selected geographic areas across
the country. The first wave was funded by the U.S. Department of
Labor to collect data on area labor market effects of the Employment
Opportunity Pilot Projects (EOPP). The survey encompassed ten EOPP
pilot sites and eighteen comparison sites selected for their similarity to
the pilot sites. The ES-202 lists of companies paying unemployment
insurance taxes provided the sample frame for the survey. Because of
the interest in low-wage labor markets, the sample design specified that
establishments in industries with a relatively high proportion of low-
wage workers be oversampled. The tax paying units were stratified by
the estimated number of low-wage employees, and the number of es-
tablishments selected from each strata was roughly proportionate to the
estimated number of low-wage workers at the establishments in that
strata. The selection was random within strata. The telephone survey
obtained a response rate of 75 percent.

About 70 percent of the original respondents completed surveys for
the second wave. Seventy-two percent of the 3,412 respondents were
single establishment firms, and the rest were parts of corporations with
multiple establishments. Most of the respondents were the owners or
managers of small establishments who were familiar with the perfor-
mance of these employees. Seventy percent of the establishments had
fewer than 50 employees, and only 12 percent had more than 200
employees. In large organizations the primary respondent was the per-
son in charge of hiring, generally the personnel officer. If the primary
respondent was unable to answer questions about the training received
by newly hired workers in the sampled job, a supervisor or someone
else with line responsibility completed that part of the interview.

The employers who received the full questionnaire were asked to
select ‘‘the last new employee your company hired prior to August 1981
regardless of whether that person is still employed by your company.’’
Only 2,594 employers had hired someone in the time frame requested,
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and these employers constitute the sample used for estimating equation
2 models.

The sample of jobs for which paired data were available for esti-
mating equation 3 models was generated in the following manner. The
employers that provided information on one new hire were asked to
provide data on a second new hire in the same job but with a different
amount of vocational education. Of the 2,594 employers who provided
data on one new hire, 1,511 had not hired anyone else in that job in
the last two years, and 424 had not hired anyone with a different amount
of vocational training for that position in the last two years. As a result,
data are available for 659 pairs of individuals who have the same job
at the same establishment. Missing data on specific questions used in
the model further reduced the sample used for estimation to about 480.

The respondents were asked to report how much time typical new
hires spend during the first three months of employment in four different
kinds of training activities: (1) watching others do the job rather than
doing it themselves, (2) formal training programs, (3) informal indi-
vidualized training and extra supervision by management and line su-
pervisors, and (4) informal individualized training and extra supervision
by coworkers. For the sample of firms and jobs, the means for the
typical worker were 47.3 hours watching others do the job, and 10.7
hours for formal training programs, 51 hours for informal training by
management, and 24.2 hours for informal training by coworkers. A
copy of the relevant portions of the questionnaire is available from the
author.

Training time indexes were constructed by placing relative values
on trainer and trainee time and then combining the time invested in
training activities during the first three months on the job. The man-
agement staff members who provide training were assumed to be paid
1.5 times the wage of co-workers with two years of tenure. Formal
training involves both trainer and trainee time. Sometimes training is
one-on-one, and sometimes it is done in groups. It was assumed that,
on average, each trainer had four trainees and that the value of the
trainer’s time (including the amortized cost of developing the training
package) was four times the wage of a co-worker with two years of
tenure. The value of the time trainees spent in formal training was
assumed to eight-tenths of an experienced co-worker’s wage. When
supervisors and coworkers informally train a new employee, the trainee



John Bishop 387

is almost invariably directly involved in a production activity. Em-
ployers report that trainees are typically as productive during informal
training as they are when working alone.’! Consequently, informal
training is assumed to involve only the investment of the trainer’s time.

The survey asked the employer (or in larger firms, the immediate
supervisor) to report on productivity of both new hires during the first
two weeks, during the next eleven weeks, and at the time of the inter-
view (or just before leaving for those who leave the firm). The rating
was made on a ‘‘scale of zero to 100 where 100 equals the maximum
productivity rating any of your employees in (NAME’s) position can
obtain and zero is absolutely no productivity by your employee.’” The
fact that the nonresponse rate for this question was only 4.4 percent (it
was 8.2 percent for previous relevant experience, 6.7 percent for ed-
ucation, and 5.7 percent for questions about starting wage rate) suggests
that respondents felt capable of making such judgments and augurs well
for the quality of the data that results. For the sample of firms that
provided data, the mean values of these productivity indexes were 49.2
for the first two weeks, 64.7 for the next eleven weeks, and 75.4 at the
time of the interview.%?

Appendix B: Construction of the Profitability Measures

The questions asked in these two surveys about the productivity of
particular individuals do not yield measures of productivity that are
comparable across firms or across jobs within the firm. They are as-
sumed, however, to be ratio scale measures of the relative productivity
of two particular workers who have the same job. Measurement errors
are assumed to be uncorrelated with the true ratio scale. Because the
productivity indexes are used as dependent variables, not independent
variables, measurement error only lowers the significance of hypothesis
tests; it does not result in biased coefficients. If these assumptions are
wrong and the variations in the productivity scores assigned by super-
visors exaggerate the proportionate variations in true productivity, the

51. Hollenbeck and Smith (1984).
52. A more thorough description of the EOPP-NCRVE data is provided in Bishop
(1990).
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estimates of percentage differences in productivity between two workers
will be biased upward. Even though it is possible for a worker’s true
productivity to be negative, the scale was defined as having a lower
limit of zero. Floors and ceilings on a scale typically cause measurement
errors to be correlated negatively with the true value. Furthermore,
respondents who were not well informed about the relative productivity
of their employees would probably tend to describe them as similar in
productivity and not to exaggerate the differences between them. If that
is the case, then the estimates of percentage differences in productivity
between two workers will be biased downward. This latter type of bias
appears to be more likely than the former.

Further evidence that the ratio scale assumption results in an under-
statement of percentage differences in productivity between individual
workers doing the same job comes from comparing the coefficients of
variation of productivity in this and other data sets. If pairs of workers
who are still at the firm are used to construct a coefficient of variation
in the EOPP-NCRVE data set, it averages 0. 13 for sales clerks, clerical,
service, and blue-collar workers. This estimate is smaller than the es-
timates for yearly output derived from analysis of objective ratio scale
measures of output. These yearly output estimates were 0.35 for sales
clerk jobs, 0.144 in semi-skilled blue-collar jobs, 0.28 in craft jobs,
0.164 in routine clerical jobs, and 0.278 in clerical jobs with decision-
making responsibilities.>* This means that the estimates of the effect
of background characteristics on relative productivity growth reported
in this paper are probably conservative. The fact that the employer is
reporting on the past productivity of particular employees may also
generate biases in data, but it is not clear how this problem might
influence the estimated models.

Differentials in the ex post profitability of the two new hires were
estimated by combining the data on the differentials in their wage,
productivity, and training costs. Because data are not available on costs
of training beyond the first three months at the firm, the ex post prof-
itability variable for the date of the interview or separation is based
solely on a comparison of the productivity and wage-rate differentials
between the two new hires. In EOPP data the formula for profitability
differential at the time of the interview was:

53. Hunter, Schmidt, and Judiesch (1988).
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(A1) ng - ng = [(Pfj - ng)/Pf] - ln(WSj/ng)

The formula for the differential in ex post profitability during the
first three months is:

(A2) Y/S4j - staj = [(P/SAj - Plssj)/P}]
— [(T§; — T§;)/5200 — [(W5; — W) WT1,

where

Y5, Y5 = Profitability (excluding any tax credits) of the i new
hire in job j during the first three months (S), during the
first week (1W), at the end of six months (6M), and at the
time of the interview or separation (C),

P3, P§ = Productivity index for person i during the first three
months (S), during the first week (1W), at the end of six
months (6M), and at the time of the interview or separation
),

Wi, WG = Wage of person i at the start (S) and at the time of the
interview or separation (C),

P:, W} = Productivity index and wage of the typical worker in
job j with two years of tenure (2), and
T = Opportunity costs during the first three months of train-

ing person i. The units of the training index are hours of
time of a worker with two years of tenure in job j.

Note that by dividing by P#, the productivity differential, (P§; —
P3)), is translated into the metric of the productivity expected from a
worker with two years of tenure in job j. This is also the metric of the
training cost differential, so the two terms may be summed. The starting
wage differential, (W5; — W3)), is divided by the wage of a typical
worker with two years of tenure in the job. The profitability proxy is
constructed under an assumption that P? = W2. This implies that the
third term need not be multiplied by an adjustment factor before being
subtracted from the terms describing productivity and training differ-
entials.

In NFIB data the formulas for ex post profitability differentials for
the first week (1W), the next six months (6M), and at the interview (C)
were:
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(A3) Y}J" - Yllsw = [(PAW - }JW)/P?M]
— (T — T§*y40] — [Wi/W3] + 1,
(A4) Y%M - Ygﬁ” = [(P%M - %?‘)/P,-GM]
- [(T%M - ng”)/%O] - [W,ﬁj/Wf;j] + 1,
(AS) ng -Y gj = ln(Pf{j/ng)] - [(T%” - Tgﬁ”)/960] - ln(WSj/ng)],
where

T/ = Hours spent by person i in training during the first week, and
T$M = Hours spent by person i in training during the next six months.

These NFIB formulas assume that P$" = W§ = W¢. Because workers
with formal, off-the-job training from a previous employer are not paid
more than other workers, other assumptions regarding the relationship
among P$™, W7, and W¢ (such as P{¥ = 1.4 W) will not change the
statistical significance of the tests of the hypothesis that coefficient B
in equation 3 is greater than zero. The tests of the profitability of hiring
workers with relevant experience are, however, sensitive to these as-
sumptions.



Comments
and Discussion

Comment by Katharine G. Abraham: This paper’s stated objective
is to shed light on how government can facilitate better matching be-
tween jobs and workers. Much of the paper is devoted to the analysis
of employer recruiting practices. The reported findings suggest that
U.S. employers do a surprisingly bad job of predicting the performance
of those they hire. The results also contain some intriguing clues con-
cerning the worker traits that employers find most difficult to predict
at the time of hiring and reveal a systematic association between the
use of certain recruiting methods and the incidence of unpleasant hiring
surprises.

My comments on the paper are of two sorts. First, I have several
questions about the data and the econometric models that underlie the
results reported. Second, and more important, even accepting the pa-
per’s empirical findings at face value, I would stress the need for care
in their interpretation. The existence of cross-sectional associations
between recruiting method and hiring outcomes does not imply that
individual employers can improve the productivity of their new hires
by altering their recruiting strategies. Moreover, strategies that raise
the productivity of any individual employer’s new hires need not trans-
late into aggregate productivity improvements. Indeed, I would argue
that the paper has little to say about the potential for improved job
matching per se to enhance the performance of the U.S. labor market.

Let me begin by discussing briefly the data on which the paper’s
analysis rests. These data are very arguably the best available for the
purpose at hand, but they are not without problems. One general concern
is that the hiring experiences captured by both the National Federation
of Independent Business (NFIB) and the Employment Opportunity Pilot

391
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Projects (EOPP) surveys may not be representative of hiring experiences
generally. The NFIB sample apparently excludes publicly held cor-
porations; the EOPP survey design deliberately oversampled industries
employing large numbers of low-wage workers. Perhaps more impor-
tant, even after three follow-up mailings, the NFIB survey generated
aresponse rate of only 24 percent. A larger share of surveyed employers
completed the EOPP questionnaire, but the effective response rate was
still just over 50 percent. (The data analyzed come from a follow-up
survey that had a 70 percent response rate, but that survey was sent
only to the 75 percent of those in the original random sample who
responded to the survey on the first round.)

I raise these points primarily because I suspect that at least certain
findings reported in the paper—most especially the finding based on
NFIB data that new hires perform less well on average than expected
at the hiring date—would not carry over to a more representative sam-
ple. If employers formulate their expectations concerning workers’ per-
formance rationally, new hires should perform about as well on average
as expected at the date of hire. Employers who have had particularly
disappointing hiring experiences might, however, be more likely to
respond to a survey about hiring than those with uneventful hiring
histories. Nonresponse bias thus might well have produced the finding
in the NFIB data of poorer-than-expected average performance among
new hires.

The analysis reported in the paper makes use of several outcome
variables, including measures of productivity, actual productivity, the
surprise in productivity, and profitability, along with other measures
intended to capture match longevity. The various productivity measures
feature most prominently in the paper, so it is important to think care-
fully about their underpinnings. In both the NFIB and the EOPP data,
the productivity measures are based on employers’ answers to questions
about workers’ relative productivity on a 0-to-100 scale. These answers
are inherently subjective to some degree. I am willing to believe that
employers can make a sensible judgment about whether employee A is
more or less productive than employee B. I am less confident that
employers can make sensible judgments concerning the magnitudes of
the difference between the productivities of the two employees, and I
am still less confident that different employers will make comparable
use of the 0-to-100 scale in describing these quantitative differences or
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that a given difference in numeric score can be meaningfully compared
across jobs. Any problems with the productivity measure also will affect
the more complicated profitability measure used in certain models; that
measure also requires several other assumptions that I will not critique
here. Measuring the productivity of individual workers is admittedly a
difficult task, but I would have liked the paper to include some dis-
cussion of the reliability and validity of the measures used.

One aside here is that it might have been of interest to model not
only the determinants of positive or negative productivity surprises, but
also the determinants of absolute deviations between actual and ex-
pected productivity. Theoretical discussions commonly suggest that
certain recruiting methods may provide both firm and worker with better
information about the other. The most direct implication is that these
recruiting methods should be associated with a lower incidence of both
large positive and large negative productivity surprises. This implica-
tion could be tested directly using the absolute value of the surprise in
productivity as an outcome variable.

A further methodological concern is the paper’s somewhat cavalier
treatment of categorical and qualitative variables. The employment out-
comes analyzed include whether the person was involuntarily separated
from the job and whether the person quit the job. In models fit for a
single individual, this sort of categorical outcome might properly be
analyzed using a logit or a probit model. These models are not directly
applicable to the analysis of the difference in turnover outcomes between
two individuals, but the ordinary least squares regressions reported in
the paper also are clearly inappropriate. Similarly, treating ordinal val-
ues of an explanatory variable as cardinal measures, as is done in table
4, is certainly not strictly kosher.

Rather than dwelling on data and modeling issues, however, I would
like to turn to the question of how the reported findings ought to be
interpreted. One important question is what the findings have to say
about whether and how individual employers might be able to screen
their job applicants more effectively. The paper makes much of the
findings reported in tables 7 and 8. These suggest, among other things,
that new hires who received recommendations from former supervisors
turn out, on average, to be more productive than those who did not,
whereas workers hired through the Employment Service turn out to be
less productive. Bishop implicitly attaches a structural interpretation to
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these findings, arguing, for example, that his findings establish that
‘‘the extra time it takes to check a reference from a previous supervisor
clearly pays off.”’

In fact, however, it is entirely possible that these associations have
more to say about the effects of differences in labor market conditions
on hiring outcomes than about the effects of differences in recruiting
strategies. In a tight labor market, even an employer who makes a
practice of checking references carefully and avoiding Employment
Service referrals might experience difficulty in identifying attractive
job candidates through the usual channels. Rather than leaving a job
vacant and extending the period of search, such an employer might hire
someone for whom a recommendation from a previous supervisor would
not be obtained or accept an Employment Service referral. It would not
be surprising if those hires turned out to be less productive or less
profitable than the average hire, but in the case I have described, this
would not be mean that the employer’s recruiting strategy had been
suboptimal but that there had been a shortage of more attractive can-
didates.

The paper itself provides some indirect support for the interpretation
I have just suggested. As shown in table 9, the management time de-
voted to recruiting and screening for jobs ultimately filled through re-
ferrals from the Employment Service and other government agencies
substantially exceeds that for jobs ultimately filled through more per-
sonal referrals. This is exactly what one would expect if employers
turned to government agencies for referrals only after trying unsuc-
cessfully to hire through other channels.

A second important question is what, if anything, the paper’s findings
imply about the potential for better matching of workers to jobs to raise
aggregate productivity. Table 4 establishes that workers who receive
favorable assessments of their occupational skills, learning ability, and
work habits after six months on the job also tend to perform better after
six months than had been expected at the time they were hired. This,
it is suggested, implies that better ex ante assessments of these char-
acteristics would ‘‘ generate significant improvements in matching work-
ers to jobs.”’

For this conclusion to follow, however, workers must exhibit dif-
ferent profiles of strength and weakness, and certain characteristics must
be more valued on some jobs than on others. In practice, I would argue,
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the potential for this sort of gain is likely to be limited. One relevant
factor is that those who are strong along one dimension of performance
tend to be strong along other dimensions as well. The higher the cor-
relations among workers’ standings along the various relevant ability
dimensions, the lower the potential for raising productivity by matching
workers with particular strengths to particular sorts of jobs.

Similarly, if having a particular strength raises a worker’s produc-
tivity by a comparable amount in whatever job he or she accepts, there
is little potential for improved matching to raise aggregate productivity.
The estimates reported in table 4 do not directly address the question
whether jobs differ in the value of having workers with particular abil-
ities but establish only that new hires identified ex post as having par-
ticular strengths also have better-than-expected performance six months
into their jobs. Table 4 reports the coefficients from both expected
productivity models and comparably specified surprise-in-productivity
models fit for each of four different occupational groups. The sums of
the coefficients from these two models should equal the coefficients
that would be obtained if an actual productivity regression were esti-
mated using the same data. If it can be assumed that employers hiring
for different kinds of jobs assess workers’ abilities in a conformable
fashion, the similarity of these sums across the four occupation-specific
regressions can be taken as supportive of the view that those traits affect
productivity in all four job groups in roughly the same way.

Putting things somewhat more strongly than is probably warranted,
then, a reasonable summary of the findings reported might be that some
workers are more capable than others, and more capable workers do
better in most jobs. Although individual employers might benefit from
being better able to identify the strongest performers among their ap-
plicants, the reported findings do not establish that there is any note-
worthy short-term gain to be had from better matching of particular
workers to particular jobs.

Having said this, I would readily concede that there are other ar-
guments one might make for taking steps to improve employers’ ability
to assess potential job candidates. One appealing argument, advanced
elsewhere by this paper’s author, concerns the desirable incentives that
potentially would be created for students and young workers if they
knew that information about their school and work histories was readily
available to employers. A full evaluation of this argument is well beyond
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the scope of my comments today, but it is certainly an argument that
merits attention.

General Discussion: Henry Farber raised a question about the model
specifications used in the paper. Although data presented in the paper
implied that people who were referred to their jobs through the em-
ployment service were less productive than other workers, he noted
that people who obtained their jobs through informal contacts were the
excluded category in the equations. He argued that using this baseline
might be inappropriate, because informal contacts might be an efficient
way to find a job by allowing for the transmission of private information
not available to others. He said that the base should instead be random
assignment of people to jobs.

Richard Schmalensee argued that one must not forget that the em-
ployment service is a government agency. Because of its public status,
the employment service did not necessarily have the same incentives
to improve its job-matching efficiency as a private employment service
would have had. Schmalensee traced the changing historical mission
of the employment service, noting that in its early days it had a high
share of total job placements, which it subsequently lost when it decided
that its main objective was affirmative action. Schmalensee suggested
that the move to the GATB system was likely motivated by a desire to
regain lost market share, although at the expense of the affirmative
action objective. He argued that the changing function of the employ-
ment service might not have affected who received what jobs in the
overall economy, but rather who received what jobs through the em-
ployment service. Given the current job placement share of the em-
ployment service, he wondered how relevant its move toward testing
was to the overall labor market.

Zvi Griliches noted that using employment test results to make ‘‘bet-
ter’’ job matches might not have a significant economic effect. Ac-
cording to Griliches, if productivity is simply personal productivity that
an individual carries into any job he or she takes, then better allocation
affects only income distribution, not total productivity. Although it is
generally believed that better job matches would increase total produc-
tivity, he noted that this still needed to be proved empirically.

Gary Burtless agreed that some studies showed only small overall
productivity gains from better job matches, but he noted that Ed Den-
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ison’s work on the slowdown in productivity growth in the 1970s at-
tributed part of that phenomenon to the phasing out of employment
tests.

Commenting on Alan Krueger’s point that the private market would
have fulfilled any demand for better employee-job matches, Burtless
said that because an information exchange was involved, it was possible
that the market was not functioning properly and that government in-
tervention through the operation of an employment service might there-
fore be economically worthwhile. He said that a central location, where
workers could obtain listings of job openings along with information
on wage and work conditions and where employers could find a good
cross section of the available labor pool, could provide substantial
benefits. He also noted that in some European countries, public em-
ployment services had a monopoly right to knowledge about job open-
ings that would be available to outside job applicants. Because they
know where available jobs are located, these services can protect the
unemployment insurance system against malingering on the part of the
insured unemployed.

Would employment tests give students greater incentives to work
harder in school? Burtless observed that American students reached age
seventeen or eighteen generally knowing less math and science than
students in other countries where they were required to take national
standardized exams.



398 Brookings Papers: Microeconomics 1993
References

Barron, John, and John Bishop. 1985. ‘‘Extensive Search, Intensive Search,
and Hiring Costs: New Evidence on Employers’ Hiring Activity.”’ Economic
Inquiry 23 (July): 303-82.

=+ Bishop, John. 1990. *‘Job Performance, Turnover, and Wage Growth.’’ Jour-
nal of Labor Economics 8 (September): 363-86.

. 1991a. ‘‘Department of Labor Testing.’’ Center for Advanced Human

Resource Studies Working Paper 91-14. Cornell University, Ithaca, New

York.

. 1991b. “‘On-the-Job Training of New Hires.”’ In David Stern and
Josef Ritzen, eds., Market Failure in Training. New York: Springer Verlag.

=+ Breaugh, James. 1981. ‘‘Relationships between Recruiting Sources and Em-
ployee Performance, Absenteeism, and Work Attitudes.”” Academy of Man-
agement Journal 24 (March): 142-47.

Breaugh, James, and Rebecca Mann. 1984. ‘‘Recruiting Source Effects: A
Test of Two Alternative Explanations.’’ Journal of Occupational Psychology
57: 261-67.

= Brenner, Marshall H. 1968. ‘‘Use of High School Data to Predict Work Per-
formance.’’ Journal of Applied Psychology 52 (February): 29-30.

= Brown, Charles. 1982. ‘‘Estimating the Determinants of Employee Perfor-
mance.’’ Journal of Human Resources 17 (Spring): 177-94.

= Browning, Rufus. 1968. ‘‘Validity of Reference Ratings from Previous Em-
ployers.”’ Personnel Psychology 21 (Summer): 389-93.

Buchtemann, Christoph, and Guy Standing. Forthcoming. Employment Se-

curity.

=+ Caldwell, David, and W. Austin Spivey. 1983. ‘‘The Relationship between
Recruiting Source and Employee Success: An Analysis by Race.’’ Personnel
Psychology 36 (Spring): 67-72.

Carlson, Burton L., Johanna Konig, and Graham Reid. 1986. Lessons from
Europe—The Role of the Employment Security Agency. Washington, D.C.:
National Governors’ Association.

Clinton, William, and Albert Gore. 1992. Putting People First. Washington,
D.C.: Democratic National Committee.

Cohen, Malcolm, and David Stevens. 1989. ‘‘The Role of the Employment
Service.”’ Investing in People—Working Papers. Washington, D.C.: U.S.
Department of Labor, Commission on Workforce Quality and Labor Market
Efficiency.

Commission on Workforce Quality and Labor Market Efficiency. 1989. In-
vesting in People: A Strategy to Address America’s Workforce Crisis. Wash-
ington, D.C.: Department of Labor.

= Decker, Phillip, and Edwin T. Cornelius. 1979. *‘A Note on Recruiting Sources




John Bishop 399

and Job Survival Rates.’’ Journal of Applied Psychology 64 (August): 463—
64.

Dunnette, Marvin D. 1972. Validity Study Results for Jobs Relevant to the
Petroleum Refining Industry. Washington, D.C.: American Petroleum In-
stitute.

=+ Gannon, Martin J. 1971. ‘‘Sources of Referral and Employee Turnover.”’
Journal of Applied Psychology 55 (June): 226-28.

Hartigan, John A., and Alexandra K. Wigdor. 1989. Fairness in Employment
Testing. Washington, D.C.: National Academy Press.

Hollenbeck, K., and B. Smith. 1984. The Influence of Applicants’ Education
and Skills on Employability Assessments by Employers. Columbus: National
Center for Research in Vocational Education, Ohio State University.

Holzer, Harry. 1987. ‘‘Hiring Procedures in the Firm: Their Economic De-
terminants and Outcomes.’”” In Morris Kleiner and others, eds., Human
Resources and the Performance of the Firm. Madison, Wis.: Industrial and
Labor Relations Association.

Hough, Leaetta. 1988. ‘‘Personality Assessment for Selection and Placement
Decisions.’’ Paper presented at the Third Annual Conference of the Society
for Industrial and Organizational Psychology. Personnel Decisions Research
Institute, Minneapolis, Minn.

Hunter, John E. 1983. Test Validation for 12,000 Jobs: An Application of Job
Classification and Validity Generalization Analysis to the General Aptitude
Test Battery. Washington, D.C.: Department of Labor, U.S. Employment
Service.

Hunter, John E., Frank L. Schmidt, and Michael K. Judiesch. 1988. ‘‘Indi-
vidual Differences in Output as a Function of Job Complexity.’’ Department
of Industrial Relations and Human Resources, University of Iowa.

=+ Hunter, John E., and Ronda F. Hunter. 1984. ‘‘The Validity and Utility of
Alternative Predictors of Job Performance.’’ Psychological Bulletin 96 (July):
72-98.

= Johnson, Terry, Katherine Dickinson, and Richard West. 1985. ‘“‘An Evalu-
ation of the Impact of ES Referrals on Applicant Earnings.”’ The Journal
of Human Resources 20 (Winter): 117-37.

McKinney, Floyd, and others. 1982. Factors Relating to the Job Placement
of Former Post-Secondary Vocational-Technical Education Students. Wash-
ington, D.C.: Department of Education.

OECD (Organization for Economic Cooperation and Development). September
1984 and July 1992. Employment Outlook. Paris.

=+ Rees, Albert. 1966. ‘‘Information Networks in Labor Markets.”” American
Economic Review 56 (September): 559-66.
=+ Reilly, Richard R., and Georgia T. Chao. 1982. ‘‘Validity and Fairness of

Some Alternative Employee Selection Procedures.’” Personnel Psychology
35 (Spring): 1-62.



400 Brookings Papers: Microeconomics 1993

=+ Reid, Graham L. 1972. ‘‘Job Search and the Effectiveness of Job-Finding
Methods.’’ Industrial and Labor Relations Review 25 (July): 479-95.

Rosenbaum, James. 1990. *’Do School Achievements Affect the Early Jobs
of High School Graduates? Results from the High School and Beyond Sur-
veys in the U.S. and Japan.‘‘ Northwestern University, Evanston, Illinois.

=+ Rosenbaum, James E., and Takehiko Kariya. 1989. ‘‘From High School to
Work: Market and Institutional Mechanisms in Japan.’’ American Journal
of Sociology 94 (May): 1334-65.

Rosenfeld, Carl. 1975. ‘‘Job Seeking Methods Used by American Workers.:
Monthly Labor Review 98 (August): 39-42.

Schwab, Donald. 1982. ‘‘Recruiting and Organizational Participation.”’ In
Kendrith Rowland and Gerald Ferris, eds., Personnel Management. Boston:
Allyn & Bacon.

Stevens, David. 1988. ‘“The United States Employment Service State Em-
ployment Security Agencies System: 1933—1988.”” Department of Econom-
ics, University of Missouri at Columbia.

= Swaroff, Phillip, Lizabeth Barclay, and Alan Bass. 1985. ‘‘Recruiting Sources:
Another Look.’’ Journal of Applied Psychology 70 (November): 720-28.

=+ Taylor, Susan, and Donald Schmidt. 1983. ‘A Process-Oriented Investigation
of Recruitment Source Effectiveness.’’ Personnel Psychology 36 (Summer):
343-54.

Ullman, Joseph C. 1966. ‘‘Employee Referrals: Prime Tools for Recruiting
Workers.’’ Personnel 43:30-35.

U. S. Department of Labor, Burecau of Labor Statistics. 1987. ‘‘Job Tenure
and Occupational Change.’’ January: 1-18.

U.S. Department of Labor. 1979. Manpower Report of the President.

Wanous, J. P. 1980. Organizational Entry: Recruitment, Selection, and So-
cialization of Newcomers. Reading, Mass.: Addison-Wesley.

=+ Weiss, Andrew. 1988. ‘‘High School Graduation, Performance, and Wages.”’
Journal of Political Economy 96 (August): 785-820.

Weiss, Andrew, and Henry Landau. 1987. ‘‘Validating Hiring Criteria.”” NBER
Research Working Paper 2167. Cambridge, Mass.: National Bureau of Eco-
nomic Research.

Wigdor, Alexandra K., and Bert F. Green, eds. 1991. Performance Assessment
for the Workplace. Washington, D.C.: National Academy Press.



	Article Contents
	p. 335
	p. 336
	p. 337
	p. 338
	p. 339
	p. 340
	p. 341
	p. 342
	p. 343
	p. [344]
	p. [345]
	p. 346
	p. 347
	p. 348
	p. 349
	p. [350]
	p. [351]
	p. 352
	p. 353
	p. 354
	p. 355
	p. 356
	p. 357
	p. [358]
	p. [359]
	p. 360
	p. 361
	p. 362
	p. 363
	p. 364
	p. 365
	p. [366]
	p. [367]
	p. 368
	p. 369
	p. [370]
	p. [371]
	p. [372]
	p. [373]
	p. [374]
	p. [375]
	p. 376
	p. 377
	p. 378
	p. 379
	p. 380
	p. 381
	p. 382
	p. 383
	p. 384
	p. 385
	p. 386
	p. 387
	p. 388
	p. 389
	p. 390
	p. 391
	p. 392
	p. 393
	p. 394
	p. 395
	p. 396
	p. 397
	p. 398
	p. 399
	p. 400

	Issue Table of Contents
	Brookings Papers on Economic Activity. Microeconomics, Vol. 1993, No. 1 (1993), pp. i-xxviii+1-400
	Front Matter [pp.  i - vii]
	Summary of the Papers [pp.  ix - xxviii]
	Regulatory Constraints on CEO Compensation [pp.  1 - 72]
	The Incidence and Costs of Job Loss: 1982-91 [pp.  73 - 132]
	The Consumer Welfare Effects of Liability for Pain and Suffering: An Exploratory Analysis [pp.  133 - 196]
	The Diversification of Production [pp.  197 - 247]
	Semiconductor Dependency and Strategic Trade Policy [pp.  249 - 333]
	Improving Job Matches in the U.S. Labor Market [pp.  335 - 400]
	Back Matter



