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INTRODUCTION

In recen: years, there has beer growing interest in private secior training in the United States,
motivated in large part by concerns about the productivity siowdown, technological change, structural change,
and the changing demographics of the labor force. Many, especially in the popular press, have advocated
policies for increased training as a solution to the perceived loss of U.S. international compelitivenass, o
projecied future skill shortages in the baby bust years, and t the disadvantaged economic status of minorities
and women. This training debate, however, has been based on relative little scientific knowledge of how much
job training actually takes place in the U.S. economy, what kinds of waining are received by different groups,
and why. Even less is known about trends in training over time, or whether declining postschon! training
investments contribuied o the productivity slowdown of the past two decades.

Surprisingly, information on postschool training necded o address some of these questions has been
available in 8 number of surveys for some time. However, uniil recenty, it has rarely been exploited by the
labor economists.' In pan, this reticence is aaributable o the widely-held perception that available survey
data on taining are unreliable, and that only the most memorsble (formal) kinds of training are reported
while potentially more important forms of informal on-the-job raining (GJT) are ignored. To date, littie
effort has been made to assess the reliability of reporied training measures, or their usefulness in labor market
rescarch. One consequence is that most tests of the predicions of human capital theory have been indirect,
using education, years of labor market experience, and job tenure as proxies for unobserved training.! The
continued reliance in the Literature on training proxies precludes a bener understanding of the empirical
correlates of wraining and its effects which can only come from using actual measures of training taken.

The objective of this peper is 10 sketch out some of the most imponant dimensions of postschool
training in the U.S.--who gets training, of what types and from which sources, and how training affects
subsequent labor market outcomes--using currently available daw. I draw heavily on earlier work (Lillard &
Tan, 1986), in which training information was assembled from nationally reported data sources: the 1981
Current Population Survey (CPS) and three National Longitudinal Surveys (NLS). These data sources are used
to paint a broad brush picture of postschool training distributions in the U.S. labor market. We pursue the
analysis of training determinants by source, such as company programs or business and technical schools, and
investigaie their sensitivity to technological change and labor market conditions. Finally, we examine the
labor market outcomes of training for a sample of CPS men and NLS young men. Many of the hypotheses
examined here are guided by other developments in human capital theory; others, such as the postulated
relationshirs between private sector waining, technological change, and local labor market conditions, are tests
of hypotheses developed previously by the author (Tan, 1980; Tan 1986; and Liliard, 1985).

How reliable are reported measures of training, and what can be learned from them? In the first
place, these measwres clearly understaie how much training actually goes on by failing w report more
informal kinds of training. In one survey which comprised a more comprekensive set of training questions,
informal OJT was found 1o be as prevalent as training in formal company programs. This caveat
notwithstanding, 8 remarkably consistent picture of more formal kinds of training emerges from our
comparison of the different surveys. Patterns of training observed in the data--by source, by demographic
group, and over the life cycle—are broadly consistent with the predictions of human capital theory.
Systematic differences in training propensities by race and sex are found, even conwolling for a wide range of
other correlates. Panicularly striking are findings which suggest that rapid rates of technical change in an
industry are associated both with increased in-house company training and a diminished reliance on training
from outside sources, and with higher returns 10 schooling. Indeed, as the rest of the paper demonstrates,
analysis of reporied training measures can yicld important new insights into many aspects of labor market
behavior,

' A number of earlier studies have used these training measures but typically only as control variables
to better measure the effects of school awainme-it or curmiculum (for example, see Grasso & Shea, 1979:
Meyer & Wise, 1982; Tannen, 1984); waining per se has seldom been the focus of their analyses.

' The notable exception has been in evaluation studies of govemment training programs, for which there
is a large body of literatre,



The second section describes the four surveys used in the paper and provides a broad cverview of
the umounts and sources of training obtained by different groups. The main hypotheses to expl:in decisions to
take (or give) training are also described there. In Section III, selected probit esumates of the most imponant
determinants of wraining by source are presented. In Section IV, the effects of wraining on 8 number of labor
market outcomes--eamings and the probability of unemployment--are explored for males in the CPS and for
NLS young men. A limitaton of the results reporied here is the treaunent of training as exogenous. The
concluding section summarizes the main findings and highlights areas for future rescarch.

AN OVERVIEW

In this section, we describe the most imponant data sources which contain self-repoiied training
meaures, and the richness and possible limitations of this training information. These data are then used to
paint a broad-brush picture of who gets postschool training, from which sources and of what types, and how
much.

Sources Of Training Data

Self-reporied information on training is currently available from a number of data sources, including
the Current Population Survey (CPS) and the Nadonal Longitudinal Surveys (NLS). The CPS, which surveys
a nauonally representative sample of the non-institutional population, implemented a special supplement in
January 1983 to elicit information on job tenure and training. Panel data on training and labor market
experiences of four NLS age cohons (young men, young women, women, and maiure men) are available for
the period from 1966 to 1980. The new NLS youth surveys, beginning in 1979, also contain training
informauon that is in many ways more detailed than earlier surveys. However, the youth surveys are not
included in the waining analyses reporied here.

Training information is also available in the Panel Survey of Income Dynamics (PSID), and has been
analyzed by Mincer (1988). However, PSID training measures are not directly comparable 10 those described
above. First, the training question is not direcied specifically at the respondent but rather at how long it
would take the average person 10 become fully qualified in that job. In the other surveys, the respondent is
asked whether he (or she) got waining. More imponanty, unlike the CPS and NLS, no information is
elicited on the sources or types of training. As will become apparent in subsequent sections, these are cridcal
dimensions of postschool training--the correlates and labor market effects are very different depending upon
the source and type of training.

Each data set has several important features which make it unique. Each survey asks a different but
overlapping set of training questions, with more dewail on certain kinds of training in some (informal OJT in
the CPS and types of training in the NLS) than in others. The relevant reference period for training also
differs both within and across surveys: fixed intervals in the NLS (ranging from one to five years), and a
variable intervai (years on the current job) for the CPS.

The CPS asked about training needed to get the respondent’s current or last job, and about training
to improve skills on the current job. Thus, the reference job may have begun many years ago or as recendy
as the past month. To mitigate potential recall errars, the sample is restricted to individuals entering the
current job since 1959. The CPS questions on training t0 improve skills refer 1o the period implied by the
phrase "since you obtained your present job.” In the analysis of training propensity, we will want to control
for this since the individual is exposed to increased training possibilities the longer the time spent on the
current job. Fortunately, the survey includes infarmation on years of job tenure. Finally, the CPS questions
permit multple respenses about sources of training, with a response given for each training source.

The NLS asked about training taken since the last interview, a fixed period of ime. However, the
interval may be of varying iength (one, two, or five years) depending on the date of the last interview. As
such, we use subsamples based on the length of the reference penod, pooling data for reference periods of the
same length. Furthermore, becauce the person may have changed jobs dunng the interval, been unemployed
and so forth, we will want to control for job ~hanges or entry and exit from the labor force when they are
known. Unlike the CPS, which allows multiple responses, the NLS wzining questions refer only 1o the
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“longest” waining event in the interval. Multiple training episodes are thus not adequately covered. This
limitaton is avoided in the more recent NLS youth surveys, where up (o three mainiig events are permitted.
Muluple episodes of training in a one-vear interval are not common in the youth surveys (at least in 1979
and 1980), which suggesis that under-reporting in the NLS young men samples may not be a major problem,
In any case, wh:le only one event in ar interval is known, there is information on muluple events for each
person over the panel.

The substandve content of the training questions are broadly similar across survey., with more detail
in some than in others. The surveys first ascenained whether any occupational or job-related training had
beer: taken (termed ANY). Then the CPS and NLS asked about the sources of training. By source, we
mean where the training was obtained, whether from regular schools, company training programs, informal
OIT, bciness and technical schools, or from “other” sources. The NLS then also asked about types of
tainic 3y type, we refer 1o the nawre or content of taining, which include managenal, professional and
technicau, clerical, semi-skilled manual, or "other” types of training. Unlike the other surveys, the CPS also
elicited information on the sources of training that respondents felt wese important in geuing the current or
last job. It is unclear whether this refers to training from prior jobs (or schools), or 0 entry-level training in
the current job. This definitional ambiguity is reflected throughout the paper.

With these differences in the form and scope of training questions in mind, we next describe the
most imponant dimensions of postschool training distnbutions revealed in the CPS and the NLS surveys.

Who Gets Training

Table 2.1 summarizes the scope and sources of private sector training in these four surveys. It
should be kept in mind that these are more formal dimensions of raining and that, with the excepron of the
CPS, more infarmal waining and learning on the job are covered less adequately.

Consider the prevalence of training in fixed-length intervals in the three NLS cohorts. These values
are reporied in panel A for young men, mature men, and women with varying degrees of attachment to the
labor force. Several points are noteworthy. First, the proportion reporting any training varies considerably
among the three cohorts, in part reflecting changes in maining propensities over the life-cycle predicied by
human capiwl theory (Ben-Porath, 1967). This is evident from comparisons of training taken in a \wo-year
interval. Young men and career women (who always worked throughout the 12-year panel) . © the most
likely 1o receive any maining--30 percent and 24 percent, respectively--which is more than twice thai of
mature men (10 percent). Second, striking differences are found in the kinds of training received by different
groups. In paricular, compared to both young and mature men, a smaller fraction of career women report
getung company training, and the most prevalent source of training is of the unspecified "other” category.
Finally, compared t0 carezr women, women who do not work (except possibly once) report very littie
training; these end 1o be from the miscellaneous "other” sources. Women with low labor force auachment
report gaining patterns that fall somewhere in beiween.
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TABLE 2.1
PREVALENCE OF TRAINING IN THE US. BY SOURCE

ANY SOURCE OF TRAINING
Company Business Other
Survey Regular Training On-the-Job  Technical  Training
Sample School Programs Training Schools
A. NLS' Longest training event since last survey

Young Men

1 Yr 243 36 7.6 n.a. 37 94

2 Yr 29.7 5.2 104 na. 52 9.0
Mature Men .

2Yr 10.2 n.a. 33 na. 4 6.4

5Yr 17.2 na. 56 n.a. 1.0 10.6
Women (Always Work)

1 Yr 229 n.a. 36 na. 1.1 18.1

2Yr 23.7 n.a, 32 ns. 1.3 19.2

5Yr 36.1 na. 7.6 n.a. 2.9 25.6
Women (Works Iniermitently)

1 Yr 16.3 na. 30 na. 8 12.6

2Yr 20.1 n.a. 1.6 n.a. 6 17.9

SYr 31 n.a. 40 na. 3.6 234
Women (Never Worked)

1 Yr 6.6 n.a. A1 na 2 5.3

2Yr 50 na. 0 n.a. 5 4.5

5Yr 10.7 n.a. S na. 1.0 9.2

B. CPS Training needed to get the current job
(Working at the time of survey)
Men 55.5 22.2 11.7 308 n.a. 8.5
Women 55.0 27.9 75 26.0 na. 2.7
Training 10 impruve skills on the current job
(Wurking at the ume of survey)
Men 380 136 116 15.1 na. 54
Women 36.7 103 13.1 15.1 na. 4.5

' Intervals refer 1o time since last survey in the NLS.
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Panel B indicates that more than half of all CPS men and women reporied some waining 1o get their
current or last job.! While the overall proporions were the same, women were more likely 10 cite regular
schools and men tended 10 ci:2 company training, OJT and other sources as being imponant. Nearly forty
percent of both men and women in the CPS repon getting taining to improve skills on their curvent job.
Regular schools, company training, and on-the-job training each are reporied ten 1o fificen percent of the time
as 8 source of training.' Traditional schools appear o be an imponant conunuing source of job training for
workers who have completed formal schooling. The marked male/female differences in company training
reporied in the NLS are noi found here~-CPS women are as likely as men to report trainii.  source--bug
differences in training questions, the reference period, and demographic composition may account for this
discrepancy. Finally, the table indicates that informal training (OJT) is as common as (if not slightly more
prevalent than) training from formal company programs. It is clear that the NLS training measures understate
how much training actually goes on by failing to repon informal OQIT,

Training in the Current Population Surveys

Tables 2.2 through 2.5 provide an overview of the distribution of postschnol training in the employed
labor force in 1983, Training distributions are summarized separately for CPS men and women, by the level
of schooling attainment and race, for broad one-digit occupations and industries, and by the rate of total factor
producuvity growth in the iwo-digit industry of current employment.

Table 2.2 shows the proportion of the labor force reperting any entry-level training and training 1o
improve skills, scparately by sex, level of educational attainment, and race. It also shows the fracuon that get
Uus training from the employer, either in company training programs or through informal OJT. Several
relauonships are clear from pancls A and B. First, the proportion of men ard women getung entry- level
training and skill upgrading rises continyously with years of schooling compleied. For enwry-level training,
this figures ranges from beiween 27 and 32 percent for non-high school graduates o over 90 percent for the
most highly educaied. A similar relationship is found for taining t© upgrade skills, though at a somewhat
lower level. Second, entry-level training from in-house sources also rises with schooling, but 10 a peak for the
group with some college. In the case of skill-upgrading, the proportuon peaks for college graduates; those
with a post-graduate degree are less likely to repon getting training in-house. Thirdly, men at every
schooling level are more likely to report getting training from in-house sources than women, who tend to get
1t from schools and other sources (not shown here).

Panel C of Table 2.2 highlights the presence of imponant black/white differences in posischool
training, both entry-level and for skill upgrading. For black men, 39 and 26 percent report gething these two
kinds of training; the corresponding figures for white males are 56 and 38 percent, respectively. While
black/white differences in training are also found among women, they are of 2 substannally smaller order of
magnitude. In Section II, when we control for cducation and other factors, female black/white Gifferentials in
waining probability disappear altogether; for men, however, significant differences persist

The distributions of training by broad occupational groups are reparted oa Table 2.3, separately By
males and females and by entry-level training and training to upgrade skills. Among white-collar occupatons,
professional and technical workers report getting the most training, followed by those in administrative and
managerial jobs; those getling the least training are in service occupations. Among blue-collar occupations,
craft and precision workers get the most training, followed by machine operators; those reporting the least
training are, not unexpectedly, low-skill farm operatars and laborers. Given the well-known association
between education and occupation on one hand, and the relationship between training and education reported
earlier in Tabie 2.1 on the other, these observed rankings by occupation were not unexpected.

' The CPS and NLS training figures are not directly comparable. CPS figures are cumulative Tauing
probabilities over time on the current job, which can reach 40 years for older persons.

* 16.5 percent of men and 14.9 percent of women reported mugpie sources of training 1o improve
skills. Company waining and OJT were the most frequent multiple source reponed.
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TALLE 22
PERCENT GETTING TRAINING BY EDUCATION AND RACE~CPS MEN AND WOMEN

Sex Training Needed 0 Get Training to Improve
Educaton Current Job Job Skills
Race
Any Training Company+QJT Any Training Company+QJT

A. Males

ED<12 32.5 272 18.8 129

ED=]2 46.7 37.7 305 20.7

13<=ED<=15 8.7 442 434 27.3

ED=16 76.9 425 509 31.7

ED>16 90.6 320 619 25.5
B. Female

ED<12 26.9 224 172 12.3

ED=12 458 3.1 29.8 19.8

13¢=ED<=15 63.2 36.3 423 254

ED=16 79.3 320 496 27

ED>16 90.8 270 652 21.9
C. Race/Sex

While males 56.8 380 38.8 23.2

Black males 38.6 26.0 259 14.8

White females 55.7 313 358.9 21.4

Black females 467 272 344 18.8




TABRLFE 223
TRAINING BY OCCUPATION

1-Digit Ocaupstian Traiming 10 Get Job Trsining 1o Upgrede Skills

CPS MEN Any School  Compeny oI Orther Any School  Cornpany oIT Onher
Admin Mansgerial 747 447 14) 407 86 4918 179 194 149 89
Professional/Technical 927 760 115 262 83 617 305 173 155 128
Sales 508 167 150 327 68 407 8s 194 157 57
Oerical/Support 442 144 106 267 5.1 318 0 7 138 200 s
Services 356 83 107 192 4t 297 80 109 146 27
Farm Opentons/Workers 290 70 11 164 129 203 1.1 21 63 6)
CrafyPrecision Worken 652 150 170 404 133 g9 81 162 1712 32
Machine Opermons 432 6.7 84 298 47 266 52 54 163 14
Transponn Workers 317 13 66 273 84 169 16 53 93 14
Laborens 153 12 15 1s 21 149 1.7 29 o o8
CPS WOMEN

Admin /Managerial 683 3617 106 198 37 499 176 179 173 93
Professional/Technical 924 743 93 197 29 618 154 1613 1460 94
Sales 361 72 86 249 jo 291 49 104 158 29
Clerical/Support 60.7 32y 60 324 24 335 108 9s 146 31
Services 350 13 17 176 1.7 240 51 59 122 32
Farm Opersors/Workers 262 617 13 16 6.7 14 22 00 80 36
Crafi/Precision Worken 457 73 o8 290 82 ny 56 84 1717 14
Machire Operston 298 112 1 240 24 195 14 28 155 1!
Transport Workers 538 09 179 3313 by | 49 5 182 172 51
Laborens 156 0s 10 146 0s 172 11 34 131 0%

Soure: Jmmery 1983, (7S




A breakdown of uraining by source reveals two other noteworthy points. First, Table 2.3 indicates
that most of the entry-level and subsequent kill upgrading training is concentrated among white colar
workers; only among craft and precision workers and machine operators do levels of training approach those
of white-collar workers. A second point is that, unlike white-collar occupations, those in biuecollar
occupations get relatively litle additional training from schools; most entry-level training and skill upgrading
is gouen from in-house company sources, in particular through informal OJT. For reasons that are not
immediately apparent, a high proportion of women in transport occupations repont geting training from
company and informal OJT sources.

Table 24 shows the training distributions reported by male and female workers in broad one-digit
industries. On closer scruuny, several broad paiems of training by industry emerge. In goneral, for both
male and female workers, industries with low leveis training are agriculwre, forestry and fishing, non-durable
manufacturing, and retail. Industries with 8 great deal of training include durable manufacturing,
tansporiauon, communicatons and uilities, finarce, insurance and real estate, professional services, and
public adminisrration. Looking at training by source, a fairly high proportion of both male and female
workers report getting informal OJT, typically between 20 and 35 percent for entry-level gaining, and between
10 and 20 pe-cent for training to upgrade job skills. Formal company training and training from schools
appears to exhibit greater variation across industries than informal OJT, and is mos: common in durable
manufacturing; transport, communications, and uiilioes, finance, insurance and real estate, and public
administration,

These aggregate tabulatons, while useful, are nonetheless not very illuminating. Durable
manufactunng, for example, includes both industries that (for want of a bener term) are "high tech™ and "low
tech”, Table 2.5 examines training distibutions at the rwo-digit industry level, using as our metric Gollop



TABRLE 24
TRAINING BY INDUSTRY

1-Digit Industry Training 1o Get Job Training to Upgrade Skills

CPS MEN Any School Company OIT Onther Any School Company OJT Other
Agn. JForest., Fishing 308 84 09 i6.1 13.9 27 9.2 23 66 6.7
Mining 58.5 16.4 115 410 52 315 5.6 18.8 17.2 13
Construction 578 10.0 123 39.2 123 26.4 19 5.6 129 3
Manufacturing: durables 56.1 21.1 113 33.1 7.2 3713 104 13.7 17.0 16
Manufacturing: nondurables 489 18.6 93 309 44 34.1 83 11.6 16.3 38
Trans,, Comm., Utilities 53.1 129 171 289 9.9 39.5 5.6 20.6 168 34
Wholesale 47.1 168 kLS 304 69 36.6 16 16.7 14.7 42
Reail 379 82 7¢€ 2654 48 216 3.7 10.1 13.7 32
Finance, Ins., Real Estate 70.2 351 238 334 6.9 53.6 16.6 26.9 18.2 1.6
Non-prof, services 59.6 19.6 11.2 354 120 28.6 12 82 11.5 5.6
Profcssional services 77.1 61.1 86 217 6.1 552 298 1.1 122 17
Public Administration 7217 347 20.7 31 144 65.6 29 323 U2 19
CPS WOMEN

Agri., Forest, Fishing 330 148 | 18.2 74 15.6 43 0.6 74 17
Mining 717 350 50 417 1.7 235 18 20 13.2 39
Construction 564 378 58 28.2 58 200 110 29 59 29
Manufacturing: durables 432 14.4 5.5 273 13 3211 8.0 8.2 17.2 20
Manufacturing: nondurables 38.1 12.1 35 253 19 199 43 32 120 18
Trans., Comm., Ulilitics 572 19.8 153 325 33 456 9.5 214 19.0 37
Wholesale 53.5 25.1 24 360 24 218 15 4.2 118 1.3
Reail 308 6.7 41 223 27 212 2.7 5.2 13.3 20
Finance, Ins., Real Estate 65.7 26.5 3.1 395 25 464 136 19.6 18.5 5.5
Non-prof. services 536 19.0 94 24.7 42 281 7.3 6.0 12.5 6.3
Professional scrvices - 728 507 1.8 222 24 495 241 12.1 15.1 68
Public Administration 680 399 114 34.7 27 524 175 206 206 5.8

SOURCE:January 1983, CPS
NOTES:s. Absolute standard errors of probit estimates in parentheses.
b. In addition 1 variables in tables 2 through 4, the probit model includes conuols for region, union membership, work experience, job




and Jorgenson's esumates of industry rates of tota! factor productivity growth (TFP).! It has been argued that
the demand for educaied and highly skilled workers is greater in those industries expenencing rapid technical
change (sec Tan, 1980; Tan, 198b, Bartel & Lichienberg, 1585; Welch, 1970; Schultz, 1975). Because many
skills required W manage and operate n=w technologics are no! readily available outside the irm, employers
must develop these skills in-house through company training programs and informa! OJT,

In Table 2.5, male wokers in the CPS are ag, cgated by the TFP growth rate of the industry of
curent employment, TFP in panel A refers to the 1947-73 period, and in panel B to the more recent
1973-1979 period. Training o improve skills is distinguished by whether training is acquired from in-house
company sources (formal compzay traiming and informal OJT), or from outside sources such 8s schools or
business and technical institutions. For reference, low TFP indusmies (with negative TFP growth) include
conswuction, mining, primary metals, and service industries; average TFP industries (with positive growth less
than 1 percent per annum) include paper products, printing and publishing, retail, and stone-glass products;
and high TFP industries (growth greater than 1 percent) are industries such as electrical machinery, chemicals,
motor vehicles, and rhotographic equipment.

m m
' TABLE 2.§
INDUSTRY RATES OF TFP GROWTH AND TRAINING TO IMPROVE SKILLS

Industry TFP Growth Mean In-house Outside
Rate (percent per annum) TFP Training Training
A. TFP Growth Rale 1947-73
< 0.0 -.791 2976 0899
>0& <05 070 2274 2240
>05& <10 709 .1468 2274
>10& <15 1287 2225 0892
> 1.5 2469 3661 1457
B. TFP Growth Rawe 1973.79
< 0.2 -2.926 2787 1138
>-05¢6 <00 -374 1907 2737
>00& 05 094 2395 1075
>05& 1.0 576 2774 1163
>10 2537 3841 2246

Note: In-house and outside training are not mutually exclusive; some respcndents receive training from
both sources.

M

' The TFP estimaies were developed by Gollop and Jorgenson (1980) for the 1947-73 period.  The
measures are derived from constant retums to scale tanslog production functions which included as 1puta
both quality adjusted indices of capital and labor and intermediate products. They are available for 45 two-
and three-digit industrial groupings. The TFP figures for the more recent period were calculated from
unpublished figures provided by :he authors.
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In panel A, it is difficult 10 see any systematc training pattern by industry TFP, except for the
sample of workers in the mid 1o high TFP growth industries (over 0 § percent per annum). For these
workers, the pioportion getting in-house ccmpany training rises from 14 percent io over 36 percent;
conversely, raining from outsi!s sources gencrally falls in higher TFP industies. The lack of a strong
relationship may, in part, be atu.outable 10 the fact that TFP measures penain 10 8 much earlier period
(1947-73) than the 1983 CPS questions. In panel B, when TFP measures for » more recent period (1973-79)
are used, the postlated relationships are stronger. Excluding those industries with the lowest TFP grov:th, the
fraction reporting in-house training increases with TFP, from 19 percent in the low TFP industies to over 38
percent in the highest TFP industrics. Interestingly, there is also some evidence of increased wainiig from
outside sources in the most technologically progressive industries.

A major Limitation of the CPS is the cross-sectional nature of the daia and the kinds of training
questions asked. From the CPS quesdons, we can only infer whether any enmry-level training or training 1o
improve skills was received, but not how much or when this training occurred. For that information, we wm
to the NLS young men survey where relatively complete training histories are available.

Training Among NLS Young Men

The length of the NLS young men allows us to examine training among young males over
successively longer intervals of time. In Table 2.6, we report the cumulative proba’ ility of receiving, any
training between 1967 (or whenever the individual first began work as a8 major activity) and 198C the last
year of data collecuon. Each individual enters the calculation several times, until he either drops vut of the
sample or reaches the end of the longest interval of continuous participation in the panel. Separate figures
are reponed for selected sources and types of training.

The first row of Table 2.6 shows the cumulative probability of engaging in training oth¢. than from
regular schools, over intervals several periods (survey years) lo.g. In the first year afier completion of
full-ime schooling, only about 14 percent of young men get some kind of maining. This probability rises
rapidly 1o over 50 percent by the fifth period in the labor market, and tapers off subsequenty to about 67
percent by t ¢ ninth period. These patierns of wraining are consistent with life-cycle panems of pestschool
training predicied by human capital theory (Ben-Porath, 1967).

The aggregale figures conceal important variations across different training sources and types. Some
kinds of training are concentrated in the first few years in the labor markey; others are ac.uired more
graually over time. For example, panel B reveals that the cumulative probability of receiving any company
gaining nises steadily over time, to over 27 percent by the ninth year in the labor market. Over the same
interval, about 20 percent report some training in business and technical schools, but most of the increase is
concentrated in the first five years. Perhaps because these are skills useful o many firms, employers have
few incendves Lo provide general training and individuals must get (and pay for) this training themselves prior
lo joining the firm or carly in his career (Becker, 1975). In panel C, differences are also found by type of
training. Professional and technical training (the most common type of training) tends to be concentrated
carly in the career. The probability of managerial training is low initially, but rises over time as might be
expected if it takes a long time o acquire managerial rank. The cumulative probabiliy of getung semi-
skilled manual training over time lies somewhere in between the other two training types.

On Tables 2.7 through 2.10, we turn to the distribution of training events that each individual
accumulates by 1980. Unlike Table 2.6, which "contrels™ for time in the labor market, these aaining figures
on the tbles average over the underlying distribution of work experience, and we seek o identify the most
impontant worker and job attributes that are associated with mulple training events or, conversely, the
absence of any training aver an extended period of time in the labor force,
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TABLE 2.6
CUMULATIVE PROBABILITY OF TRAINING

TAKEN OVER EXTENDED PERIODS OF TIME
BY SOURCE AND TYPE QOF TRAINING

Number of Potental Periods of Work

A. ANY TRAINING 138 275 403 484 54.1 560 615 648 670

B. SOURCE OF TRAINING
Company 3.
Business or Technical 1.

1 8.2 150 202 242 275 29.5 349 36.9
7 7.2 10.8 13.1 15.1 157 17.7 18.5 19.7

C. TYPE OF TRAINING
Managenal S 3.2 5.9 7.3 < 10.0 11.2 164 19.7

Professional Technical 2.2 17.8 273 326 388 388 408 437 468
Semi-Skilled Manual 54 7.9 114 15.0 19.1 210 235 253 26.2

SOURCE: NLS Young Men.
mm

" Table 2.7 presents distributions of training by major sources and types of maining, fo- the total
sample and separaiely by race. First, consider the iotal sample of young men. Reading across rows, we note
that a fairly high proportion of young men (about 27 percent) report getting no training even afier as many as
13 years in the labor market. Over 50 percent repont geuing between 1 and 3 training events; another 20
report in excess of 4 training evenis over this period. Among the sources of training, multiple training events
are most common from company sources, and least common from regular schools and from vocstional and
technical institutes. Mulople training events are most commonly reported for professional and technical types
of training, and to a lesser extent, for semi-skilled manual maining. Repeated training is least likely for
managerial training, but this may be due 10 the relative youth of the NLS sample.

Table 2.7 also highlights the presence of important race differences in the frequency of training, and
in the sources and rypes of training received. Just over 23 percent of white male youth get no postschool
training, as compared 10 39 percent of non whites. A chi- square test of no racial differences in training
disribution is soundly rejecied at the 1 percent level of si, nificance. For the most pant, statistically
significant race differences are also found in training from company and regular school sources, and in
managerial, professional and technical types of training. Oaly in training from vocational and technical
schools, and in semi-skilled types of training, are race differences not found.
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TABLE 2.7
DISTRIBUTION OF TRAINING EVENTS TAKEN BY 1980

Distributions of

Any Training Race Accumulated Training by 1980 Chi-2
Sources and Groups test and
Types 0 1 2 3 4+ Signif.

A. ANY TRAINING

Whites 236 203 18.7 13.5 23.7

Non-whites 389 233 16.0 9.8 11.8

Total 26.9 209 18.1 12.7 212 916 **

B. SOURCES OF TRAINING

Company Whites 612 20.4 8.7 48 4.7

Non-whites 728 179 4.8 2.7 16

Total 63.7 19.8 78 4.4 4.0 412 =
Voc-Tech Whites 77.8 15.3 4.7 1.4 0.6
Schools  Non-whites 79.8 14.5 3.5 1.3 0.7

Total 78.2 15.1 4.5 1.3 0.6 24
Regular  Whites 749 17.7 5.6 1.4 04
Schools  Non-whites 826 133 2.7 0.7 04

Total 76.4 16.8 5.0 12 04 209 o=

C. TYPES OF TRAINING

Manageriai Whites 81.] 12.5 4.0 12 1.0

Non-whites 919 64 1.0 0.1 04

Total 834 112 33 1.0 0.8 478 ==
Prof & Whiwes 55.7 223 118 56 43
Technical Non-whites 75.6 14.5 49 32 1.6

Total 399 20.7 104 5.1 37 24 o+
Semi- Whites 717 16.7 58 2.6 30
Skilled Non-whites 69.1 17.7 8.0 25 2.5
Manual Total 712 169 6.3 26 29 58

SOURCE: NLS Young Men, 1980 survey

Plausibly, these differences reflect race differences in schooling attainment  To explore this
possibility, Table 2.8 further disaggregates training by education ‘or two major kinds of training-- training in
company programs, and professional/iechnical rypes of waining. For boty whites apd non-whites, increased
schooling is associated with a greater likelihood of getting both kinds of training, and also with multiple
training episodes. In both these dimensions of training, the least educated in Loth race groups--those not
completing high school--are strikingly disadvantaged as compared 0 the others. Nonetheless, for those with
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less schooling (up to and including those with some college), swaustically significant race differences are found
within each schooling group for both kinds of training. Only among college graduates and those with
post-graduaie Cegrees can we 00t reject the null hypothesss of no race differences. Mirroring the aggregate
tratning patterns in Table 2.7, no ruce differences are found by level of schooling either in raining from
vocational and technical school sources, or in semi-skilled manual types of training (tabulations not repored

here).

On Table 2.9, we revisit the issue of whether observed patterns of training are systematically relaied
10 rates of TFP growth in the industry of current employment. Here, however, we are interested not only in
the likelihood of training by source but also the frequency of training. The table reponis training
disributions for two sources of mraining-company training programs and vocational and technical
schools--corresponding (roughly) w firm-specific and general training. Distributions, prusented separately for
each schooling Jevel, allow us t0 examine the auxiliary hypothesis that highly educated workers respond mere
readily to technological change (Welch, 1970). The hypoth~sis is that employers in industries experiencing
rapid technical change are more likely to use highly educated workers and provide them with more technical
training.

Several paltems emerge in panel A, which shows the distribution of company training by TFP growth
and level of schooling. First, consider the fraction of workers geuing no training. This figure declines with
education much more rapidly in industries experiencing rapid technical change (TFP > 1.0) than in low TFP
industries (negative TFP); in other words, the likelihood of company training rises more with education in
high tech industries than in low tech industrics. Note that 59 percent of college graduates in high TFP
industries get some company taining as cornpared 10 51 percent in low TFP jobs, a difference that widens
for those with posigraduate degrees. Also noteworthy is the higher proportion of non-high school graduates
getung no company training in high tech industries (88 percent) as comparea 10 low tech industries (84
percent). Finally, multiple episodcs of company maining are much more common in high tech industries,
especially among the most educated. Berween 11 and 14 percent of college graduates and those with post.
graduate degrees report getting 4 or more training events; the corresponding figures for low tech industries
range between 4 and 5 percent.

Thus far, we have focused on the (uestion of who gets training. Who is not getting any training?
Table 2.10 presents summary measures of the attributes of thuse with and without training of any kind, as
well as those with and without company training. The latter group, it sheuld be noted, may have traning
from sources outside the firm of current employment

Echoing the patw&*dcscribed in previous tables, the educational attainment of the group without
training is heavily skewed towards the less educated. Of those gewting no training, over 26 percent are non-
high school graduates and 23 percent have a college degree or more. The cormesponding figures for the
group with some training--10 and 34 percent, respectively--are heavily weighted towards the highly educated.
Though less pronounced, similar differences in schooling distributions are found for samples with and without
company training. Blacks are over-represented in the groups without training, as are those from the South.
No striking differences are apparent in years of work experience or job tenure of the different groups.

These differences in youth training experiences are reflected in their relative economic status in 1980.
On average, those without any waining are unemployed for about 2.4 weeks longer than those with some
training (10.2 versus 7.8 weeks), differences that are repeated for those with and without formal company
training. Sizeable differences in annual eamings and weekly wages are apparent, but this may reflect
differences in the distribution of education (and race). The last few rows crudely contral for differences in
education between groups: with one exception, sharply lower within-education differences in weekly earnings
still persist--weekly camnings are 3-4 percent iower for the least educated in the sample without training, rising
to 15-25 percent for those with more education. The effects of training on these eamings (and
unemployment) differences are taken up in greater deiail in the section or the Labor Market Effects of
Training.
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TABLE 28

Distributions of

TRAINING SOURCE OR TYPE: Aczumulated Training by 1980 Chi-2
Years of Race Test and
Schooling 0 1 2 3 de Signif.

A. TRAINING IN COMPANY PROGRAMS

Whites 49.7 244 9.6 7.8 8.3

<12 yrs  Non-whites 60.4 229 114 4.1 1.0
Total 54.6 23.7 10.4 6.1 4.9 150 o=
Whites 24.7 206 18.7 122 23.6

12 yrs Non-whites 435 19.9 13.8 9.7 12.9
Total 29.0 204 176 11.6 212 323 s
Whites 18.5 193 19.3 14.0 28.8

13-15 yrs  Non-whites 23.5 273 21.0 9.5 184
Total 19.5 209 19.6 13.1 26.7 127 =
Whites 2190 18.6 19.9 153 25.0

16 yts Non-whites 204 204 244 142 204
Total 209 188 204 152 24.5 0.9
Whites 19.1 204 21.0 15.9 234

>=17 yrs  Non-whiles 10.6 287 18.1 242 18.1
Total 18.2 213 20.7 16.8 22.8 7.6

B. PROFESSIONAL/TECHNICAL TYPES OF TRAINING

Whites 89.9 83 1.3 04 0.0

<12 yrs  Non-whites 95.8 4.1 0.0 0.0 0.0
Total 92.6 6.4 0.7 0.2 0.0 65 *
Whites 68.9 182 78 2.8 2.0

12 yrs Non-whites 83.8 115 23 1.8 04
Total 72.3 16.7 6.5 2.6 1.7 20.5 s
Whites 534 252 115 54 43

13-15 yrs  Non-whiies 67.5 229 44 31 1.9
Total 562 247 10.1 50 38 142 ==
Whites 444 24.5 164 9.7 4.8

16 yrs Non-whites 428 24 183 122 20
Total 442 245 16.6 10.0 4.5 12
Whites 335 290 19.1 9.1 9.0

>=17 yrs  Non-whites 333 272 19.7 106 9.0
Tcual 335 28.8 19.2 6.3 50 0.2

%‘m
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TABLE 2.0

Distributions of

Accumulaied Training by 1980 Chi-2
Years of Industry Test and
Schooling  TFP 66-73 0 1 2 3 4+ Signif,
A. COMPANY TRAINING PROGRAMS
TFP < 0% 83.7 104 40 11 0.5
<12yrs TFP 0-1% 74.7 120 54 54 22
TFP > 1% 88.0 13 26 13 0.6 11.6
TFP < 0% 69.1 170 8.2 34 22
12 yrs TFP 0-1% 57.9 257 6.8 5.5 38
TFP > 1% 69.8 17.7 5.6 2.0 4.7 194 »
TFP < 0% 56.0 239 11.0 48 4.0
13-1S yrs TFP 0-1% 526 230 11.0 84 48
TFP > 1% 554 209 6.8 8.1 8.6 114
TFP < 0% 45.8 272 12.8 64 4.8
16 yrs TFP 0-1% 443 28.4 12.5 6.8 7.9
TFP > 1% 40.7 244 11.6 8.1 15.1 7.6
TFP < 0% 62.9 234 6.5 32 3.7
>x17 yrs TFP 0-1% 58.5 25.7 5.7 5.7 42
TFP > 1% 46.8 17.7 13.9 10.1 11.3 207 =
B. VOCATIONAL & TECHNICAL SCHOOLS
TFP < 0% 91.8 6.9 C.5 05 00
>12yrs TFP0-1% 87.9 8.7 33 0.0 0.0
TFP > 1% 90.0 8.0 2.0 0.0 0.0 4.5
TFP < 0% 733 16.1 7.0 1.9 1.4
12 yrs TFP 0-1% 75.1 13.7 5.1 34 2.5
TFP > 1% 78.1 139 4.7 14 1.7 6.7
TFP < 0% 67.5 19.5 9.5 29 0.3
13-15 yrs TFP 0-1% 76.5 15.0 5.7 22 04
TFP > 1% 704 204 7.2 13 04 7.3
TFP < 0% 81.6 16.0 0.8 1.6 0.0
16 yrs TFP 0-1% 772 18.1 4.5 0.0 0.0
TFP > 1% 88.3 104 1.1 0.0 0.0 9.3
TFP < 0% 76.5 164 5.7 0.8 G4
>=17 yrs TFP 0-1% 80.0 185 1.4 0.0 0.0
TFP > 1% 74.6 202 38 12 0.0 44
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THE DETERMINANTS OF TRAINING

With this broad overview of pauerns of postschoo! training as background, we now repont findings on
some of the most important factors which deiermine individual probabilities of getung training in a fxed
interval (two years; in the NLS or over a variable reference period (ume on the current job) in the CPS.
These results, based on separate probit models estimated for each source and type of maining, draw upon
previous werk by Lillard and Tan (1986). Each probit mode! included a common set of regressors on
schooling, race, labor force experience, the industry rate of wechnical change, and local and national labor
market conditions. Other demographic control variables included region of residence, and for NLS young
men and women, measures of job change or labor force attachment when available.

Tables 3.1 through 3.5 repont selected results for the determinants of gaining, focusing in particular
on the role of schooling, technical change, work experience, race, union membership, and local and natonal
economic condiuons. For brevity, only the results for training sources are reporied in these tables, though
references are made o findings for training rypes when pertinent.  The complete probit estimates by source
and type of training in the CPS and NLS samples are shown on Tables A.1 through A.5 in the appendix.
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TABLE 2.10

CHARACTERISTICS OF YOUNG MEN WITH AND WITHOUT TRAINING

Any Training Company Training
Attributes Some None Some None
(n=2492) (n=858) (n=1321) (n=2029)

Educaron <12yrs 099 268 095 173
Education 12 vrs 289 a3 2mn 310
Educaton 13-15 21 & 283 221
Educadon 16 yrs 138 02 166 104
Education >=17 yrs 200 127 170 189
Black 189 308 181 244
South residerce 368 489 360 425
Years work experience 12.8 13.6 13.1 122
Years job tenure 5.1 54 53 5.1
Weeks unemployed 1980 7.8 10.2 1.7 9.0
Weeks worked 1980 47.8 47.1 47.1 48.1
Annual salary 1980 § 16,440 12,530 18,007 13,767
Weekly wage 1980 $ 391 318 423 338
Weekly wage 1980 §

Educadon <12yrs 269 259 278 260

Education 12 yrs 360 288 394 308

Educaton 13-15 3274 386 398 355

Educaton 16 yrs 436 370 464 378

Educaton >=17 yrs 486 390 541 421

Educational Attainment

The effects of educational attainment on the probability of training are capmred by indicator variables
for each of five levels of educational anainment-less than 12, 12 (the omitted category), 13-15, 16, and
greater than 17 years of school. These effects are reporied in panel A of Tables 3.1 and 3.2 for the CPS and
NLS samples, respectively.

Years of formal schooling emerges as one of the most imponant determinants of postschool training
investments. Like the tabulauons reporied earlier, both sources of training are strongly complementary:
compared 10 high school graduates (the omitted group), the probability of getting most kinds of training rises
with education to a peak at 16 years or less of schooling. However, the likelihood of additional wraining from
regular school sources rises continuously with level of schooling compieted. Qualitatively, these resulls are
quite similar for men and women in the CPS, and between them and the three N1.S samples. One direct
implication of this strong positive association is that those with limited formal schooling also face limited
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training opporwnites in the workplace, and lower future productiviry, income growth and employment stability
as well (see below, Labor Marke: Effects of Training).

Increases in schooling atuainment have quantitatively different effects on training likelihood among
men and womer, varying by training source. Compared 10 men, higher schooling among CPS women is
typically associated with smaller increases in the probability of training from all sources, except for additonal
taining from regular school. For example, relative 1 high school graduates, female coliege graduates in the
CPS are 37 percent more likely to get company training as compared to 48 percent for their male
counterparts. In the NL.S sample of caresr women, training from "other” sources is the only stetistically
important source across educaticnal groups, the cne exception being a higher likelihood of company training
among those with some college education (13-15 years of schooiing). Training from thes: other sources
appears 10 be primarnily professional and technical in nature (see Table A.S5).

A comparison of NLS young men and NLS mature men also points to imporiant life-cycle uvaining
patierns among various educational groups. The likelihood of company training is significandy higher for more
educaied young men in the NLS, differences not apparent among the older NLS sample. This paaem of
training in the early work career is consistent with observed wage profile differences among schooling groups
reporied in the earnings literature in which the more educated experience higher relative rates of wage growth
(Mincer, 1974). However, mature college graduates in the NLS are more likely to get training from business
and technical schools and from miscellancous other sources relative o their younger counterparns.
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SCHOOLING AND TECHNICAL CHANGE: CPS MEN AND WOMEN

TABLE 1.1

CPS MEN CPS WOMEN
A.EDUCATIONAL Regular Company o)t Other Repular Company oIT Other
ATTAINMENT Schools Training Sources Schools Training Sources
<12 years -.514 ¢ -483 o -076 * =392 o» -457 ** -414 % 095 ¢ -568 °**
13-15 years 464 ** 229 oo 102 *e 317 o 543 ¢ 242 o 081 ¢+ 103 *
16 years 618 ¢ 478 oo 116 ** 552 o+ 670 ** 373 ** 099 ** 410 **
17+ years 1.044 ¢ 308 ¢+ -051 832 ¢ 1.288 ¢ 301 %% -116°* 265 **
B. TECHNICAL CHANGE* (EDUCATIONAL ATTAINMENT)
<12 years -4.135 1.925 -1.200 2.82; -4]1.748 **  .23692 ** 2337 -46897 **
12 years -9.999 *+ 0408 5.525 ** 9097 ¢° -28.146 **  -14787 **  .2191 -23260 **
13-15 years -11.506 **+ 2878 -.809 -0.306 -15.350 ¢+ -550§ -2988 -11.579 o
16 years -11.356 ** 3561 -.561 -3.261 -21.970 ** 0.091 2282 4687
174 years -14.588 ** 15322 ** 6632 -8.307 -37254 **  18435°* 1627 -27.000

SOURCE: Janusry 1983, CP,,

** significant, from zero, at S percent level.

* significant, from zero, at 10 percent level.




Industry Rates of Technlcal Change

Earlier, in the Overview, we postulated that industries experiencing rapid technical change are more
likely to require specific skills acquired from in-house company training rather than the peneral kinds of skills
provided by outside training instituuons--such as business, and vocational and technical schools. We also
described the "allocative efliciency of schooling™ hypothesis that workers with more education are beuier able
to evaluale new information critically, and therefore respond more readily 10 techrological charge (Welch,
1970). Suggesuve, but inconclusive, evidence was found for both hypotheses. Here, we : . .nese hypotheses
more rigorously in the probit model by including interaction terms berween the Collop and Jorgenson (1980)
tectnical change indices and schooling atainment

Panel B of Tables 3.1 and 32 repons the partisl effects of technical change on training by source for
the CPS and NLS sampies, respectively. A surikingly similar patern of technical change effects is found in
all five samples of men and women in the CPS and NLS. Company taining o improve skills is significanuly
more prevalent for the most highly educated--post graduates among CPS males and NLS marture men, and 16
or more years of schooling among NLS youth--in high tech industries. With variations, the result holds as
well for female workers. In high tech industries, CPS women with 17 or more years of schooling are more
likely to get company waining, a patiern of training repeated among NLS career women with a college
educauon or more. The less educaled are also less likely to get company training in high tech industries, a
result that is particularly significant among CPS men and women but not in the NLS samples.

Less formal kinds of company wraining (OJT) w upgrade skills in the CPS are not related 10 the rate
of iechnical change. Only male high school graduates are significanty more likely 1o get informal OJT in
high tech industnes, no sysiematic paiem of informal QJT is found for other schooling groups or far women.
This result was surprising. One might have expected relatively more informal training in a technologically
changing environment, and more scuctured formal training programs to teach well-undersiood older production
technologies. It would appear that informal training on the job is poorly recalled and reporied. This appears
less rue, however, when informa! training is perceived by the responderit as being important 1o getting the
current job. The probability of reporting entry-level OJT increases with education in high tech jobs for both
CPS men and womer., especially for the most educated (see Tables A.l and A2).

In marked conuast, training taken from sources other than the empleyer (essentially general training)
is significantly reduced in high tech industries. In both male and female CPS samples, almost all technical
change-schooling interactions for regular school training are significantly negative, as are the preponderance of
interactions for taining from other outside sowces. Similarly, in the NLS the likeliiood of maining from
business and technical schools or “other” sources is generally diminished in high-tech jobs, with the more
educated being less likely to get such training. The likelihood of receiving training from regular school
sources among NLS young men (not reperied in Table 32) is also reduced in jobs characterized by higher
rates of technical change. Finally, Tables A.1 and A2 also suggest that transferability of skills from most
sources is diminished in high- wech industries--both CPS men and women are less likely to repont that
company training and OJT (presumably from previous jobs) were important 1o geuting their current job; only
among post graduates was previous QJT important.

Together, these results provide important insights into the skill requirements associated with technical
change. They demonstrate two points: first, high tech industries rely significantly more on training from in-
house sources than on outside training, possibly because <kills specific o new technologies are not readily
available outside the firm; and second, company training is especially prevalent among the most highly
cducated workers in high tech firms, and least among the less educated. These findings combine to lend
strong empirical suppon for both the technoiogy-specific skills modei of Tan (1980; 1986) and the "allocative
efficiency of schooling™ hypothesis (Welch, 1970).

One final insight inw the relationsl.,, between technical change and skille may be gleaned from NLS
informanon on types of raining. In high w.on industries, the greater emphasis on training from in-house
sources appears 10 be manifested largely in increased managerial training but not, as Tables A3 through A.S
make clear, in professional, lechnical, or semi-skilled types of training. In fact, high tech industries appear 10
provide both less sem.-skilled wraining for youth, and less professional and tachnical waining for all three NLS
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TARLE 32
SCHOOLING AND TECHNICAL CHANGE: NLS SAMPLES

YOG MEN MATURE MEN CAREFR WOMFN
A. EDUCATIONAL Company But/Tech Other Company Bus/Tech Orher Company Bui/Tech Orher
ATTAINMENT Training Schools Sources Trsinimg Schools Sources Training Schr-t, Sources
<12 yeans 437 o» -522 we -85 o =331 ee 154 -285 *° -2%2 A8 -210 oo
1312 years 301 e 047 186 °° 190 ee m 279 o+ 236 ¢ 248 376 e
16 yean A54 °° -229 oo 203 oo 106 547 oo 401 e 058 2 893 oo
17+ yeans 26 oe - 066 360 o 076 047 B25 o* -.067 224 1505 oo
B. TECHNICAL CHANGE®* (EDUCATIONAL ATTAINMENT)
<12 years 4250 18005 »* 7.005 0767 6.174 0554 -15 968 -14.184 S1508q o+
12 years 1250 4796 * 5062 ° -5976 8.708 32M -26.475 oo 32934 o -17.349 oo
13-15 yeurs 0283 3219 <1542 o+ -1.232 501 -17.600 *e 12051 11019 -11.984
16 yeann 9366 *° £.554 8612 ° 4346 -17.59 15266 oo 60916 o 0144 -27.543
17+ yean 16877 oo 0.302 -13.354 oo 32101 oo -16 564 -5.786 $80.704 ©° 66 863 97568

SOURCE: NLS Young Min, NLS Mature Men, NLS Women
significent, {rom 2e10, &t § percent Jevel.
significews, from 1610, st 10 peroons level,
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groups. This naturally raises the question of whether high tech firms can continue to sustain high
producuvity growth without parallel human investments in the technical skills of their professional. technica
and manual workers. Plausibly, these workers may be getting informal leamning on the job through working
with new technologies. No empirical suppon for this view could be found, at least nct in the CPS informal
OJT data '

Labor Market Experience

Two measures of labor market experience are included: years of tenure on the current job © . years
of potenual labor market experience. Potential labor market experience is computed as age minus years of
schooling minus 5. As is widely known, this experience measure is an especially poor measure of actual
work experience for women who exit and enter the labor force more frequenty than do males. For the youth
samples in the NLS and CPS, an indicator « 1iable for work experience less than five years is included to
convol for differences between new labor i .. -2t entrants and more experienced workers not accounted for by
the other labor market variables.

M

TABLE 33
THE EFFECTS OF LABOR MARKET EXPERIENCE ON TRAINING

Sample/ Company oJIT Bus/Tech. Regular Other
Years of Experience Training Schools Schools Sources
CPS MEN

Work Experience -.008 o -010 ** n.a. -.002 002

Job Tenure 034 oo 01] o= na. 034 o= 026 °°

First § yrs =132 o 016 n.a, 10C o -.094*
CPS WOMEN

Work Experience -.004 -008 ** n.a. -.006 == -.003

Job Tenure 032 == 012 o n.a. 046 *» 025 e

First § yrs - 110 o -.081 ¢ n.a. -.100 * - 18] s
NLS YOUNG MEN'

Work Experience 009 *» na. -018 ** -.008 023

First 5 yrs 002 nas. 023 039 -045
NLS +EN

Work Expenence -016 ** na -027 »= na. -.025 =

Job Tenure 024 * na 015 *e n.a -.007 e
NLS CAREER WOMEN

Work Experience -.020 = na. -.042 n.a. 008

Job Tenure 024 »e na. 002 n.a. -.005

' Job tenure excluded because of errors in the impuied job tenure variable, See text
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The training effects of these labor market variables are reporied on Table 3.3, Consistent with the
life-cycle pauerns of training predicied by human capital theory (Ben-Forath, 1967, Mincer, 1974), the
likelihood of training is low in the first five years in the labor markel, coinciding with an inidal period of Job
scarch. In the absence of job auachment (holding constant job ienure), this likelihood of training contnues to
fall over ume with years of potential experience, but al a lower pace.

The likelihood of most kinds of wraining, however, rises with time on the current job. For CPS men
ana women, the accumulauon of job tenure is associated with increased training from in-houss sources (both
formal and informal OJT), as well as training from schools and other sources. Similar results for company
training are seen in the NLS mature men and women samples. For NLS young men, no job tenure :ffects
are reporied because the imputed tenure variable (in many years respondents were not asked job tenure
direcly) was found to be quite deficient. Job tenure for NLS matre men is associated with less training
‘from outside sources, possibly because of reduced incentives 1o acquire further general skills shis late in their
work career (by 1980, many mature men are already in their 60s).

Race

How likely are non-whites to get training as compared 10 whites? The question is addressed in a
limited way by including an indicator variable for non-whites in each probit model. Tabie 3.4 summarizes
the net effects of race on the likelihood of training in the five surveys, holding everything else constant
Non-white males are significanuly less likely 1o get most kinds of postschool training as compared to white
males, even after conolling for a comprehensive set of observable worker atwributes, labor market experience,
and job charactensucs. This result is especially striking, and statistically significant, for company training,
regular schools, and "other” training sources. Interestingly, race differences in training probability is
quantiauvely less pronounced among young men than amorg mawre men in the NLS or, for that mater,
males of all ages in the CPS. Race differences, however, are less apparent among females. Among CPS
women, non-whiles get significanuy less company mraining but the race differential is smaller than that for
CFS men, or for NLS youth. Among NLS career women, race is not an important factor in training. In
fact, non-whiie women are more likely 10 get more training from all sources, though only treining from
"other" scurces is statistically significant at the 5 percent level.
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TABLE 34
EFFECTS OF RACE ON TRAINING BY SOURCE

Company QIT Bus/Tech Regular Other
NON-WHITES Training Schoels Schools Sources
CPS MEN' -.250 »e -012 na. -.192 = -226%*
CPS WOMEN' -.142 o+ 017 na. <200 ** <2708
NLS YOUNG MEN -.168 ** na. 041 -.046 -.136%*
NLS MEN <223 o na. 054 na. -.029
NLS CAREER WOMEN 155 na. 250 na J38 ¢

' CPS urning refers  training to upgrade or improve job skills in the current job
mm

These results should be of interest 1o researchers seeking to better understand race differences in
earnings. Numerous studies have documented the existence of earr.ngs differentials among white and non-
white males, and the absence of similar differences among femaies (for example, see, Smith 1984). The
differences in training propensity of non- white males and females relative 1o whites highlighted by these
results suggest a possible explanauon for these empirical regularities. Future research might also profitably
explore race differences in patierns of training (both sources and types) by education revealed in Section II,
above.

Union Membership

A union membership variable is included to examine the effects of unionization on training.
Mincer's research (1983) suggests that unions have a negalive impact on training, a result he auributes
primarily to rigid seniority rules in union jobs regarding promotion, training, and wages. Incentives for
workers (0 invest in general (but not necessarily specific) training are reduced because of greater job secunty
and a weaker link between training and eamnings in union jobs.

Table 3.5 reports the partial effects of union membership on the likelihood of training by source.
With few exceptions, union membership in the NLS samples is associated with a lower likelihood of training
from most sources, including company programs that might be considered to have a large firm-specific
training con.ponent. This result also holds when training types are considered (see Tables A.3 through A.S).
In the CPS, company training and informal OJT to improve skills is also lower in union jobs, but these are
marginally significant only for men. Among both CPS men and women, union membership is associated with
a greater likelihood of training from regular school sources, a result which runs counter to the prediction that
incentives for general training are reduced in union jobs. Finally, union members (both males and females)
are more likely 10 say that entry-level company training was important to get the current job, but less likely
to report taxing company rining to improve skills subsequently. This time path of training, resembling other
results reporied by Mincer (1974), may reflect selectvity in hiring by union firms, as well as the
concenwraton of company Lraining at the entry-level in union firms.
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TABLE )8
UNION MEMBERSHIP AND PROBABILITY OF TRAINING

SAMPLE Company oJT Bus/Tech Regular Other
Training Schools Schools Sources

NLS YOUNG MEN -.064 na. - 125 ¢ 007 -.049
NLS MEN - 589 = na. -178 na. -.239
NLS CAREER WOMEN 044 na. -.014 na. -.170
CPS MALES

Get Job 235 o= -.061 n.a. na. -.041

Improve Ekills -0 * -.022 na. 151 ¢ -243se
CPS FEMALES

Get Job 030 =110 == na. na. 012

Improve Skills -.053 095 ns. 344 o -.175*

W

Labor Market Conditions

The effects of labor market condidons on training probability are measured in several ways: the
national unemployment rate (NUR), and state indices of labor market conditions developed by Lillard (1985).
These are the cyclic sensitivity of the state 10 national unemployment cycles (denoted RHAT) and the state's
long-run level unemployment relative to the nation (denoted SHAT).

Ideally, we would consider the separate effscts of both cross secuonal and local time series lahor
market conditions, but data limitations restrict what can be drne. The CPS identifies state of residence, but
not the uming of training (1o improve skills) taken over a variable length of time determined by current job
tenure. We contol for state indices of unemployment measured at the time of enuy into the current job.
NLS waining variables refer to a well defined period of time, but the survey does not identify staie of
residence. Therefore, we use NUR as an aggregate measure of labor market conditions. These labor market
indices are not directly comparable: the state indices capure the effects of severity and persisience of adverse
local condiuons; the national unemployment rate, the contemporaneous effects of changing macroeconomic
conditions.

The impact of local and national economic conditions on the likelihood of waining is reporied on
Table 3.6. Among NLS young men, no statistically significant effects of adverse economic conditions on
training are found.* For mature men and career women, periods of high national unemployment are
associated with a greater likelihood of training from company sources, much of which appears 1o be

* In pooled one-year interval estimates, which covers a younger NLS sample, periods of high
unempioyment arc associated with an increased likelihood of regular school maining. Apparently, young men
are more likely w return o school when times are bad.



profescional and technical in nature (see Tables A.4 and A.S). This suggests that employers are more likely
to rerrain older workers (both male and female) curing periods of slack economic acuvity when their time
opportunity cost is low. Possibly because employers have invested lite specific training in their younger
workers, they are less likely to provide them with company training in adverse times or, for that mater, o
retain them,

mm

TABLE 3.6
EFF=ZTS OF ECONOMIC CONDITIONS ON TRAINING BY SOURCE

UNEMPLOY VENT Company oIT Bus/ech Regular Other
VARIABLE Training Schools Schools Sources
NLS YOUNG MEN

NUR =002 D8 011 021 007
NL.S MEN

NUR 014 »r na. 014 n.a. 013 »»
NLS CAREER WOMEN

NUR all e na. 040 na. -083e»
CPS MALES

SHAT -2.615 5977 = na. -1104 4,001

RHAT ~234 =+ -136 o+ n.a. 089 = -.083
CPS FEMALES

SHAT 629 -9.384 o n.a. 2,033 ~4.183

RHAT -.199 s -089 e na. -.003 -.067

NOTE: See text for a definition of SHAT, RHAT, and NUR.
m

In the CPS, on the other hand, the likelihood of wraining is depressed in local labor markets
characterized by persisiently high unemployment rates or greater cyclical volatility relative 1o the nation as a
whole. These effects are generally significant only for training from in-house sources, informal OJT in
particular, but never for maining taken outside the current firm. These results are what cne might sxpect if
employment in states with high values of SHAT and RHAT is concentrated in declining industries, or in
firms with cyclically sensitive product demand. If layoff rates are high as a conscquence, both employers
and workers have few incentives to either provide or take company training in Job-specific skills since the
probability <f recouping such training costs is low.

THE LABOR MARKET EFFECTS OF TRAINING

Thus far, we have painted a broad picture ¢ the overall patterns and determinants of training. We
now tum to the effects of raining on eamings, eamings growth, and employment stabiity. In parucular, we
are interesied in adenufying the sources and types of tra ning that are imponantly related 10 these labor market
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outcomes. Selected results from Lillard and Tan (1986) are reported for CPS men, and NLS young men for
whom relatively complete training histories are available.

One potental limitation of the findings reponied here is our meatment of training as being
predeterinined.  We are cnically aware that the decisioa 1o take or (0 be given lraining may be endogenous
and thus subject to sclectvity problems (see Lillard & Kumbhakar, 1986). The primary difficulry is the
econometric treaument of occurrences of multiple training sources and types, and their timing, especially given
the panel natwe of the NLS yourg men survey. Work is currently underway 1o model these issues
econometrically. With this caveat, the results are nonetheless useful in documenting dynamic patiemns of
effects to be addressed in future research.

We begin with the effects of training on earnings of CPS men, followed by the carmings of NLS
'young men which include dynamic training effects treat as exogenous. This is followed, again for the NLS
sample, by a discussion of the impact of different sources and types of training on the likelihood of
unemployment.

The Earnings Effects Of Training--1983 CPS

Two specifications of a wage model were used o study the effects of training on eamings in the
CPS. The first is the conventional wage model typically estimated in :he human capital literature where the
logarithm of annual eamings is related to educational amainment, potenual work experience, job tenure, and
controls for a variety of demographic and locational variables and Job and local Jabor market characteristics.
The second specification adds indicator variables for reporied training. Table 4.1 repons the results of these
wage models estimated by OLS (ordinary least squares regression methods).’

' The analysis of training oulcomes was based on eamnings and weeks worked over the previous year
reporied in the March 1983 CPS. This information was obtained by merging the January and March 1983
CPS surveys. The sample was restricted 1o males who repont positive eamings and weeks worked the
previous year. The self-employed, those currently unemployed during the survey wesk (they are included in
the subsequent analysis of unemployment as a training outcome), and those with such low eamnings (weekly
wages less than $10) that their earnings are presumed 1o be incorrectly recorded, are excluded from analysis,
The resuling sample contained 11,202 observations.
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TABLE 4.1
THE EARNINGS AND TRAINING EQUATIONS FOR CPS MEN

Model Specificaton

Variable 0)) (2) (3)
Constant 7.598 7.871 7.858
(.062) (0.065) (0.067)
Years of schooling 0.111 ®»» 0.083 »s=* 0.079 ¢e»
(0.003) (n.003) (0.004)
Nonwhite -0.239 see <0219 *** <0200 e»*
(0.026) (0.026) (0.025)
South region -0.022 -0.023 -0.010
(0.021) (0.02)) (0.021)
Nonh East region -0.142 se» -0.133 s -0.117 ®=s»
(0.025) (0.024) (0.024)
North Central region -0.051 s+ -0.086 *** -0.077 *ee
0.022) (0.021) (0.021}
SHAT (long-run state -0.138 0.375 0.766
unemployment rate) (1.571) (1.550) (0.534)
RHAT (cyclical sensitivity 0.126 o+ 0.138 oe» 0.127 o=
of state unemployment) (0.029) (0.029) (0.028)
Union member 0.160 ®**+ 0.184 see 0.181 »=»se
(0.026) (0.026) (0.025)
Union missing -0.003 0.008 C.006
(0.019) (0.016) (0.015)
First § years of work 0458 woe -0457 ee» 0436 o»*
(0.021) (€.020) (0.020)
Prior work experience 0.007 e+ 0.007 e 0.006 *=*
(0.001) (0.001) (0.001)
Years of job tenure 0.152 se» 0.144 »e» C.142 s»e
(0.004) (0.004) (0.004)
Tenure squared 0.005 =*= -0.005 *** -0.005 ®e-
(0.0002) (0.000) (0.0002)

Technological change interaction

.- _______________________________.v e
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TABLE 4.1-contirued

Model Specificauon

Vanable (n (2) 3)
Schooling 12 years 3.635 ¢o 4,363 st+ 4.746 *e*
(1.088) (1.074) (1.063)
Schooling 13-15 years 2352 ¢ 3.035 o 3.13] »e
(1.469) (1.451) (1.439)
Schooling 16 years 6.883 ea» 6411 se» 6.364 tes
(1.808) (1.784) (1.767)
Schooling 17+ years 9.161 °** 8.808 ®o» 8.164 o
(2.332) (2.304) (2.281)
Training to improve skills
Regular school 0.021 0.014
(0.024) (0.024)
Company 0.270 =+ 0.224 =»»
(0.021) (0.021)
(*n-the-Job 0.056 === 0.044 =
(0.020) (0.020)
Other 0.135 we» 0.112 wes
(0.035) (0.035)
Training to gel job
Regular school * years 0.014 #s» 0.021 ®=»
of schooling (0.001) (0.008)
Regular school 099 °
(0.123)
Company 0.176 e»=
(0.023)
On-the-Job 0.198 =+
0.016)
Other <0.012
(0.027)
R-square 362 .380 3934

Source: 1983 CPS,
Note: Standard emors in parenihesis.
* Significant, from zero, at 10 percent level.

e e PR

30



Column one of Table 4.1 presents the estimates for the first model specification. The results are
broadly similar to those reported eisewhere in the literature and will only be summarized briefly here. The
returns 1o schooling are on tie order of about 11 percent The effect of expenience prior 1o joining the fum
of current employment, while significantly positive, is small (0.7 percent) compared to that of job tenure
(which has ¢ lincar effect of about 15 percent). The control for low work experience is significantly
negative, indicating that a worker's earnings profile rises quite sieeply in the first five years after enwry into
the labor market Non-whites, those living outside the western United States (the omiued region), and those
working in non-unionized firms receive lower eamings.

The results also indicate that the returns to schooling are higher if the individual worked in a hign
technology industry, as is indicated by the positive interactions between schooling categories and the measure
of industry rates of technical change. The parameters of these interactions are larger and more statistically
significant for the higher schooling categories--note that the TFP effects are two o three times larger for
those with advanced degrees than for high school graduates. This result is consistent with (and explains) the
carlier finding that employers in high tech industrizs are more likely to give their highly educaled workers
more company training. Because these workers are bener adept at responding to techrical change (Welch,
1970), their returns to education and training are higher in rapidly innovating industries (Tan, 1980).

The results of the second model specification suggest that several reporied measures of training are
associated with higher camings. In column two, which includes training to improve job skills, ceir.pany
training has the largest effect on eamings (27 percent), followed by training from “other” sources (13 percent).
Oddly, informal on-the-job training has only a small (though still significant) eamings effect of about §
percent. The effect of regular school training is statistically insignificant, but schooling returns are higher if
the individual reporied that training from this source was imporiant to getting the current job. The coefficient
of the interaction between these two variables varies between 1.5 and 2.0 percent, or about one-sixth o
one-quarter the estimated rewmns ‘to schooling.

Including measures of training to get the current job (column three) reduces the estimated effects of
training to improve skills, but only marginally. Several sources of training to get the currsnt job proved
imponant: company trziaing and OJT from previous jobs had a statistically significant effect on earnings in
the current job. It appears that many respondents accuraiely perceive that some of their prior skills are
trans.zrable o other jobs. At least for these individuals, the results indicate that previous company training
and informal OJT are quite ponable: their effects on eamings in the current job (between 17 and 20 percent)
are not too different from retumns to company training oo the current job.

The CPS results, while informative, are nonetheless limited by the cross sectional nature of the data
and the training questions asked. The reporiing of only two training "events” in the CPS (when our easlier
results indicate that multiple training events are common), and the lack of information on when training
improve skills was taken, limit our ability to estimate appropriatcly the cffects of training on earnings. In
particular, we are unable to identify the time path of these effects on eamings. Do the earnings effects of
training persist or are they dissipated over ime? Are there variations in these effects among the different

kinds of training?

The Effects of Training--N..S Young Men

The pane!l nature of the NLS young men allows us to address some of these questions, in particular,
the dynamic pauern of training effects on eamings as well as the likelihood of unemployment. To begin,
consider extensions of a standard specification of the eamings equation to include the effects of waining
(exiensions to consider the probability of unemployment are straightforward). Earnings in the current period
may be affected by training in a number of ways, both current and past. First, trai.ing in the current period
may actually reduce earnings through reduced productivity during leaming if traizung occurs on the job or
requires leaving the job, as in the case of going to school or training classes. Second, the occurrence of
current and past training events may shift the eamings functon up by some proportion. For simplicity,
assume that cach occurrence of training enhances earnings by the same amount, though each source of
training may have a different effect on earnings. Third, the occurrence of training may alier wage or eamings
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growth. In this case, the effect of a training event will depend on how long ago it occurred, since at that
point in the past the growth path was changed. Again, each sowvce of training may have a different effect

In accordance with these notions, the earnings (unempioyment) models may be augmented to include
dynamic training effects: (1) whether training was taken since the previous interview, termed “current™; (2) the
sum of all training events taken since 1967 or whenever the individual first began work as a major activity,
termed “"events”; and (3) the duration of time between training laken and the current period, accumulated over
all waining events, termed “duration,” These three measures provide a parsimorious way of characierizing the
effects of muluple episodes of training on earnings in the current period, and on the likelihood of
unemployment.

Mode! estimates are reporied on Table 4.2. The first set of resulis are for log-earning: estimated on
a pooled sample from the following years: 1969, 1973, 1975, 1978 and 1980. These survey years were
selecied because (relatively) clean data were available on both wage and salary income and weeks worked in
the past year. The model relates the logarithm of annual eamings o the three training measures, controlling
for personal and firm attributes, location, la~~r market conditions, and year indicator vanabies. The second
set of results, estimated by probit regression, are for the likelihood of experiencing a spell of unemployment
The sample included the 1969 and 198N surveys in which respondents were asked directly about weeks
unemployed in the prev:ous year (estimates for weeks unemployed are not reported here). Separaie eamings
and unemployment models were also estimated by source and type of training, and the most imponant results
summarized on Table 4.3.

The most important determinants of earnings are reported in column one of Table 4.2. Many of the
results are familiar, and require no further elaboration. One non-standard result--the interaction of schooling
and measures of technical change--merits passing mention before we tumn to the training effects. Echoing the
carlier findings of industry TFP growth as a training determinant, camings rise with level of schooling
completed, especially for the most educated individuals with college or advanced degrees in industnies
experiencing rapid technical change. The presence of these eamings effects, even after controlling for
training, may point w0 increased investments in informal leaming in high tech jobs not captured by our
contols for formal wraining; aliernatively, they may reflect selectivity in the employment of more able
personnel in high tech jobs.

The summary training variables have the postulated effects op eamings. Training taken in the current
period is associated with an initial (and one-time) drop in eamings of 2.4 percent. In every subsequent year,
however, training has two effects on eamings: an 11.9 perceni increase in eamings level (the coefficient of
the cumulated training variable), and a 1.1 percent decline with each year since training (the duration
cocfficient). Thus, the net effect of training is an increase of 9.5 percent (119 - 2.4) in the first year, 10.¢
percent (11.9 - 1.1; in the second year, declining 10 2ero by the eleventh year after training.

Pancl A of Table 4.3 reports eamings effects separately by source and type of training. Company
training has the largest effect on eamings (17 percent), followed by training from business and vocational
schools (11 percent), and over 8 percent from regular schools and other miscellaneous sources. Furthermore,
company training is characierized by almost no decline in current period eamings, as compared o a 10
percent fall for training from business and vocational schools, and 4 percent for training from to regular
schools. This may simply reflect eamings foregone in diverting work time to atiending school. However,
thzse findings persist even when we conwrol for weeks worked in the past year. One interpretation, consistent
with human capital theory, is that employees pay for externally provided sources of general training through
lower weekly wages, and that firm-specific raining costs from company sources are bome primarily by
employers. Finally, because of the points noted above, we calculate that the positive eamings effets of
company training persist for 13 years, as compared to between 8 and 10 years for the other sources of
training.

Similar dynamic pattems of effects are found by type of training. Training in the current period has
negligible effects on earnings for managerial, professional and technical training, and somewhat larger negatve
effects on semi-skilled manual training. The initial effects of the former types of training are larger (14-16
percent) as compared o 9.5 percent for semi-skilled training. However, because the rate of Jdecay of
semi-skilled training is lower, the earnings effects of this type of taining persists over a longer period (15
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TABLE 43
EFFECTS OF TRAINING ON ANNUAL EARNINGS AND PROBABILITY OF UNEMPLOYMENT
BY SOURCE AND TYPE OF TRAINING: NLS MEN (1)

SOURCE OF TRAINING TYPE OF TRAINING
Training Regular Bus/Tech.  Company Other Managerial  Professional Semi- Other
Variables School School Training Sources Technical Skilled Types
A. ANNUAL EARNINGS
Current - 046 -.109 ¢ 000 -.008 016 -011 -061 * -025
Events 082 *» 419 e J69 s 088 ** 265 o 142 se 096 ** J01 e
Duration -010 ** <013 &+ -013 ** -009 ** -014 * -013 ¢* -007 ** -015 **
Persistence 8 vears 9 years 13 years 10 years 12 years 11 years 15 years 7 vears
of effects
B. PROBABILITY OF UNEMPLOYMENT ‘
Cumrem -203 -056 256 ¢ 412 *o -133 .266 305 ** 252 ¢
Events -.128 07t 332 *+ 357 = -.120 459 ¢+ -159 * -224 =
Duration 018 -011 026 * 029 =+ 001 D39 ¢» 01 021
Persistence (2) ) 13 years 12 years () 12 years 12 years 10 years
1) Coclficients taken from model specifications similar 10 (1) and (2) in 1able 4.2, but including training measures for
cach training source and type.
(2) ' Duration not calculated because of lack of statistical significance.




years) as compared 1o 12 and 11 years for managerial and professional-technical training fypes, respecuvely.
The eamings effects of other types of training are more shon-lived, lasting no more than 7 years,

Probit estimates of the determinants of unemployment propensity are reporied in the second column
of Table 4.2. Many results resemble those reporied by other research on the determinants of unemployment:
& lower likelihood of unemployment for the more educated, for whites as compared to other racial groups,
and for those with long job tenure (Mincer & Jovanovic, 1981). It is noteworthy that fio relationship berween
technical change and the ukelihood of unemployment is found. Unlike the previous results for eamings, the
interactions between technical change and schooling are not statistically significant except for the negative
interaction for high school graduates. That is to say, a higher industry rate of technical change in the current
or last job is not associated with a greater incidence of unemployment Thus, no support is found for
concerns about potential labor displacement effects of technical change, at least not for this sample of youth.

The effects of training on the probability of unemployment are a miirtor image of training effects on
annual earnings (sce Table 4.2). On net, training is associated with a lower likelihood of expeniencing a spell
of unemployment (.198-.240) in the current period. The results also suggest that accumulation of training
over the early work career results in a reduction of the likelihood of future unemployment. As before, the
period over which training effects atienuate can be calculated from the parameiers of the cumulaied training
and training duration variables, i.e. -0.240/0.019, or abow 12 years on average.

As shown in Panel B of Table 4.3, the unemployment effects of raining also vary sysiematically by
source and type of training. Among the different training sources, training from company programs has the
most enduring effects on reducing the likelihood of unemployment (13 years), followed closely by iraining
from miscellaneous “other” sources (12 years). In contrast, the effects of training from regular schools and
from business and vocational schools are never statistically significant. Since company training is likely o be
largely fim- specific in nature, and training from outside schools completely gencral, we interpret these
findings as strong, direct support for the hypothesis that firm-specific training inhibits job separations (into
unemployment). The labor tumover literature has typically relied on job tenure as g proxy for firm-specific
training o test this hypothesis. Among types of training, professional and technical Faining inhibits
unemployment the most, followed by semi-skilled manuai training. Managerial training did not have a
staustically significant effect on unemployment.

SUMMARY AND IMPLICATIONS

This paper sought 10 address the broad question~who gets ,:9stschool training, how much, what
kinds, and why. Self-reported training measures in the CPS and several NLS cohorts were used (o
characterize the distributiors of different kinds of training among major demographic groups, across industries
and occupations. Model estimates, taken from Lillard and Tan (1986), were also reported 1o highlight the
most importani determinants of training, and their effects on earings and unemployment. We conclude the
paper by summarizing the main findings, highlighting questions they raise, and discussing arcas where future
rescarch will be most useful in guiding ° 9ining policy.

Only the more formal kinds of training tend 1o be reported in the different surveys, but then appear
to be reporied quite consistently. In fact, the results from using these aining measures are remarkably
consisient across different surveys, despite the different types of information covered, the different time
intervals that they reflect, and the different groups of workers thar they include. What they reveal about
posischool training deserves special emphasis. On the most general level, they suggest that highly aggregated
descriptions of training miss imponant differsnces among various sources and types of training, their
determinants, and their consequences for earnings and employment There is not one kind of training, but
various kinds for different purposes. Sc .ie of these kinds of training are relevant in the context of technical
change, some are not. Some actively complement formal schooling, and some do not. The incidence (and
frequency) of training by source varies across different groups of workers, industries, and occupations. Each
kind of training 9iso has different effects on eamings and or the likclihood of unemployment, and some
effects persist longer than others.
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TABLE 42
EFFECTS OF ANY TRAINING ON ANNUAL EARNINGS AND PROBABILITY OF
UNEMPLOYMENT OF NLS YOUNG MEN

Log Annual Probability of

Explanatory Eamings (OLS) Unemployment (Probii)
Variables Coef. Std. Emror Coef. Sud. Error
Constant 8.708 (.047) -1.097 (.102)
Schooling Atainment

< 12 years -.159 (.019) 137 (.066)

13-15 years 017 (.016) -.097 (.058)

16 years 273 (.020) -479 (.089)

17+ years 369 (.019) -.581 (.079)
Technical Change®*$S

< 12 years -2.092 (1.153) -1.264 (4.186)

12 years -390 (.836) -6.065 (3.142)

13-15 years 39 (1.015) -4.920 (4.052)

16 years 6.352 (1.468) 1.720 (7.943)

17 years 8.27M (1.541) -10.145 (7.238)
Non-white -.230 (.014) J18 (0581
Work experience .100 (.006) -.002 ( 006)
Dummy Ist § years 006 (.024) 148 (.068)
Joh tenure 092 (.004) -116 (.006)
Unemployment rate -.002 (.003) 099 (.018)
ANY TRALVNG

Curmrent -.024 (.019) 198 (.082)

Events 119 (.012) -.240 (.056)

Duration -011 (.002) 019 (00T)

SOURCE: NLS Young Men. Eamings mode! pools samples from 1969, 1973, 1975, 1978 and 1980.
Probit model uses 1969 and 1980 samples only.

NOTE: Absclute value of standard errors in parenthesss.
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In the Overview, the gross data revealed several aggregaie differences across various groups in the
amounts and kinds of training received. Both young men and career women in the NLS get more trainung
than mawre men, bul wemen receive proportionately less company training than either of the other (wo male
cohons. Though not directly comparable (because of the nature of the training questions), roughly equal
proporions of employed men and women in the CPS repon getiing entry-level training and training o
improve skills; however, training in the two groups come from different sources, with men relying more on
company and informal QJT, and women relying more on training from regular schools and other sources.
Data tabulations also indicated the presence of sysiematic training differences varying by industry total facior
productivity (TFP) growth. In the CPS, the proportion of workers reporting training from in-house sources
(both formal and informal) rises with TFP. Similar pattems of in-house wraining in high tech industries are
also found in the NLS young men survey, especially among the more educated youth. Furthermore, educated
young men in high tech industries are not only more likely to receive company training, but aiso repon
muldple events from this training source.

In the Determinants of Training, we sought 10 explain these observed differences through analyses of
the determinants of training. Probit models relatng training (by source and by type) to a comprehensive set
of covariates were estimated. This analysis confirmed the imponance of formal schooling as a determinant of
posischool training for both men and women. The likelihood of getting most kinds of maining rises with the
level of educational atainment (except for the most highly educated), suggesting that both sources of
“training” are swongly complementary. Compared to men, however, increased schooling among women is
associated witl a smaller nse in company vaining and & larger increase in other training sowces. These
male-female differences have imponant labor market implications, given the quanuiatively larger impact of
company fraining on eamnings growth and the likelihood of unemployment.

A systematic pattern of skill requirements accompanying technical change was found throughout the
surveys. As the rate of technological change rises, the probability of geting managerial training and raining
from in-house sources such as company programs or informal on-the-job training (OJT) also increases,
especially for those with more education. In contrast, the likelihood of getting professional, technical, and
semi-skilled manual training, or training from external sources such as business, technical, and traditional
schools falls with the industry rate of technical change. These results suggest that rapid technical change leads
lo increased reliance on in-house training, possibly because technology-specific skills are not readily available
clsewhere, and 10 greater demand for highly skilled and educaied employees who may be beuer adept at
working with, and modifying, new technologies. Technical change also appears 0 make skills less
transferable across jobs. We found that prior work skills are less likely to be reported as important to gening
new jobs in high tech industies. The exceptian are postgraduates for whom previous informal on-the-job
training is important.  Their OJT may embody many non<odified kinds of technical and managerial skills not
laugnt in raditional schools but important, nonetheless, for technological progress in new jobs.

The probability of genting training is affected by economic conditions, but in ways that differ
depending upon how unemployment is measured. In the CPS, where state is identified, the probability of
getong most kinds of training is depressed in local labor markets characterized by persisiently high
unemployment rates or greater cyclical volatility relative (o the nation as a whole. Possibly because layoffs
are more common is such states, employers and workers have few incentives 1o provide or get training, since
the likelihood of recouping wraining costs is low. In the NLS, using time-series data, periods of high national
uncmployment are associated with a greater likelihood of training from company sources for career women
and mature men but not for youth. One possible interpretation is that employers retrain older workers (who
have firm-specific skills) during pericds of slack economic activity when the opportunity cost of their time is
low. Youth, who are more likely to be laid off in such times, apparently r.tum to school for additional
training.

Training might be expected to vary over the iife-cycle, and it does. The likelihood of geting most
kinds of uaining is low in the first five years in the labor markel, coinciding with an initial period of job
search. In the absence of job attachment, this likelihood continues 1o fall over time but at a lower pace;
however, the Likelihood of taining rises with ime on the job. The implicaton of these results is that those
who work intermiuently or change jobs frequently receive less training over the life-cycle. This is borne out
by sunking differences in training received by career women, and by women witi 'ow labor force attachment
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It is also consisient with, and may explain, recent findings that iniual . age gains reccived by job changers
arc overiaken, in the long run, by higher wage growth of siayers (Mincer, 1988).

We found important race differences in training even after controlling for 2 wide variety of
observable worker auributes. Non-white males are significanuy less Fkely 1o get most kinds of post- school
training, differcnces which are not apparent among females. In the NLS, non-white females actually tended
1o report more training, though the differences were generally not statistically significant These findings offer
one possible explanation for observed eamings differentials among white and non-white males, and the
absence of race differences among females noled in the literaure.

Section 1V looked &l the effects of training on subsequent labor market outcomes for the male
samples in the CPS and the NLS Young Men sample. A limitation of these analyses was our treatment of
training as being predetermined--if selectivity in training is imponant, many of the reporied results are
potentially subject 0 some biases.

We found large differences in the effects of waining on eamings growth and unemployment,
depending upon the source or type of training. Many of these results are consistent with, and may expiain, the
determinants of training found earlier to be important. For example, camnings were observed 1o rise with the
level of schooling completed in industries experiencing rapid technical change, especially for the highly
educaied individuals with college or post graduate degrees. Earlier, we had hypothesized that more educated
workers are better adept at responding (o technical change, and therefors are given more technology-specific
taining in high tech firms. Supporting evidence for this hypothesis was found in the greater likeli* 20d of in-
house training among these workers in high tech firms and here, in their higher productivity as reflecied in
their eamings.

A dynamic patiem of training effects on eamings and uncmployment was found, varying by sources
and types of taining. Among the different sources of training, company training has the greatest quantitative
effect on increasing eamings, persisting for over 13 years, The effects of training from other sources are
much smaller and persist for a shoner period of time. When types of training are considered, managerial
lraining increases earnings the most, but its effects are less endwring than the effects of semi-skilled manual
taining. On the other hand, the effects of maining on reducing the likelihood of unemployment mirror the
carnings-augmenting effect of waining. On average, geming training is associated with a decline in the
likelihood of unemployment, which lasts aboui 12 years. Of all the sources of training, company raining is
the most enduring (about 13 years), while the effects of regular school training disappear within 7 years.
Vanations in these effects are also found across training types.

Finally, unlike the previous result for eamings, no relationship was found between the industry rate of
technical change in the current (or last) job and the probability of experiencing an unemployment spell. On
the contrary, for the sample of male youth siudied, a higher rate of technical change is typically associated
with a lower probability of unemployment (this relationship was significant for high school graduates). At
least for this group of youth, the results suggest that concem over e labor displacement effects of technical
change may pe misplaced. Whether or not this finding holds for other groups is a subject for future research.

In this paper, we have developed rough estimates of the amounts of training received by different
groups in the population, and waken an important first step in identifying the major determinants of mraining
and its ~ffects on labor market outcomes. On the basis of this research, we conclude thar currenatly available
data on job training, while far from perfect, are capable of yielding important insights into a number of labor
market issues. Using these data, future rescarch might profilably consider;

. The complemeniarity between formal schooling and training. Our use of the years of
schooling attainment variable is not panicularly revealing about this complementarity. Is it
screening or is it the content of education that really matiers?

. Technical change, schooling, and skill requirements. These estimated relationships were
among the most significant found. Research is needed to further Investigate the impact of
technical change on unemployment, rewraining of older workers, and skill transferability
across jobs. What are the training needs (skill shortages) ¢f different industmes, and can
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policies be developed to encourage greater inves'ments by employers and other providers in
skills required for technical change?

Black-white wage differentials. Imponant race differences in training propensity were found
for males but not for females. How much of the black-white wage dufferenuals reporied n
the literature (Smith, 1984) can be arribuied 1o training? To what extent has increased
training conmibuted to the observed namowing of the carnings gap between ethnic groups,
and between white and non-white women?

Job training and female labor force anachment. Skill obsolescence is an imponant issue for
women who withdraw from the labor force (McDowell, 1982). What kinds of training or
retraining would facilitate their reenoy into the labor market?

Minimum wage legislation and youth training. Rescarch has indicated that Federal minimum
wage legislaion may have reduced on-the-job training of younger workers (Mincer 1984;
Hashimoto, 1981). Al least for the NLS Young Men sample, increases in the leve! and
coverage of minimum wages in the 1970s offer opporwnities for further exploration of this
topic. ‘
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Tabls A*
DETERMINANTS OF TRAINING TO GET CUKRENT JOB AND IMPROVE SKILLS
CPS MEN
“Trunng to U Curmens Joo Truung w Improve Job Skl
Vanuble Compaay arr Orbar Company Qr Ouner
Constant AT s D167 = <1.052 vee 0960 oo Q84 o 2193 owe
(0.089) (0.0%4) (0L099) o.om) (0.067 (0.113)
SCHLTI2 0447 o -0.299 s 0.304 oo 0438 o Q0% ¢ <0.392 aee
(0.053) Q037 (0.053) (0.059) (0.046) (0.090)
SCHINS 0.136 ®ae 0.]43 o 0108 oo 0220 oo Qi@ oee 0.217 oee
(0.0%) (0.032) (0.041) (0.040) (0.028) (0.0%9)
SCHIié 0245 o 0.134 o 0120 oo 04TY oee C.116 vae 0552 oo
(0.044) (0.037) (0.052) (0.043) (0.043) (0.062)
SCH17P 0.095 ¢ 01273 e 0291 eee 0.308 o -0.0851 0.432
(0.049) (0.038) (0.058) (0.045) (0.046) (0.057)
TCOH.TI2 -$.108 -4.213 9854 ove 1.925 +1.200 282
(4.460) (1693) (3798) (4.59) G131 (7.712)
TCHI2 4980 oo -7.051 o -32m 0400 53525 sue -9.097 e
(1.95%) (1.729) Qaun (2320) 214) (3.800)
TCHI NS 5312 oo -25% <1850 oo nm 0809 «0.306
2738) (233 (3124) (17%) 2n) (4.151)
TCHIE 64T *e 0520 3.005 3361 -0.561 -3.26!
(2.981) (2174) (4.067) 2984) (3.358) (4.311)
TCHITP 031 14338 o -2083 15302 oo 6.6X2 -3.307
(4.454) (Aen) (5.73) (3.951) (4.487) (5.411)
NONWHT 0.103 e 0266 ®ee Q203 oo 0230 see -0.012 0.226 oo
(0.053) (0.04)) (0.082) (0.056) (0.048) (0.083)
SOUTH -0.041 Q17 o Q11§ oo 0,018 0.074 » 0.021
(0.041) (0.033) (0.045) (0.042) 0.0W) (0.058)
NE -0.149 swe “0.13] wee Q180 see Q177 se L0.12) see 0.019
(0LO48) (0.03%) (0.055) (0.049) (0.047) (0.066)
NC -0.047 0.180 o <0.090 o» -0.054 Q0n ¢ 0.152 ase
(0.042) (0.0M) (0.045) (0.042) (0.040) (0.056)
UNION 0215 o -0.06) -0.041 .09 » .02 0245 oee
(0.050) (0.044) (0.062) (0.053) (0.050) (0.088)
EISTS Q153 o 0290 oo Q2 see 01X eas 0016 -0.094 o
(0.041) (@.023) (0.046) (Q.041) (0.039) (0.056)
POTEXP 0.000 0.001 0.0m Q008 s 010 oo * 0.0m
(0.002) (0.001) (0.002) (0.0Q2) (o) (0.003)
TENURE 0.0M oee Qull see 0026 »e»
(0.00%) (0.002) (0.003)
SELFEMP Q108 ** 0.108 & 023§ *e» 0296 ooe 0285 oo 0.:208 soe
(0.049) (0.038) (0.047) (0.052) (0.050) (0.0 56)
SHAT I -1.0% +3.249 -2.615 5977 sa -4.001
(2567 (G067 (2399) (2480) 47) (3.352)
RHAT 0.0% -0.02 0147 oee QD4 s 0135 see - -0.023
(0L042) (0.0) (0.047) (0.042) (0.0%) (0.059)
NUR 0.055 oee Q011 * -0.008
(R.00¢) (0.006) (0.009)
®  Significant, fraom zev0, 8t 10 percent leval
**  S.pnificant from zero, at § gl‘teﬂl level.
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Table A2
DETERMINANTS OF TRAINING TO GET CURRENT JOB AND DMPROVE SKTLLS
CPS WOMEN
drumng 1o Get Currens Job “Truzing w improvs Job Sk
Vansble Company OJIT Ovher Company oI Oer
CONSTANT “Lll4 e 0447 oo 2078 oo 1086 ow 0.96) oo 1658 oo
(0.110) (0.080) (0160} (0.080) (0.073) (0.108)
SCHLTI2 QI e Q287 o -0.092 414 oo D095 ¢ Q56 s
Q.0 {C.048) (0.09¢) (0.076) (0.085) (0.129)
SCHIMS U.119 s 0.13]1 oo 0 om 0242 o 0.08] o 0103 »
(Q.043) (0.0%2) (0.062) (0.04)) (0.077) (0.056)
SCHI6 0.035 0.0 0252 o 0.37) m 0.099 oo 0410 om
(Q.057) (0.042) (0.07) (0.081) (Q.0£7) (0.043)
SCHI7P Q119 0.0% 0174 » 0.30] e £.116 * 0265 ®ee
(0.074) (0.05)) (0.096) (C.0681) (0.062) (0.098)
TCHLTI2 UL ene 6782 o -1.746 DT s 23 45,897 o
(6.595) (3.853) (8.160) (3.936) {4.620) 20.172)
TCHI2 16,008 #ee 48 o A 4M A8 e 2191 D260 see
(3.140) (2.055) (4.149) (2324) (2487) 42¥)
TCHINS -955) e 568 o -0.331 5505 -2988 (13579 e
(.1 (.1%2) (5.649) (2.628) (3.026) (4.838)
TCHI14 6566 6514 1.111 0.091 28 4.687
(3.558) (4.920) (3.901) (4.900) (5.233) (6.62%)
TCHI7P -4.65% 25.745  oor 1320 10.435 o .67 -27.000
(10.0%) (7.046) (11.348) (3.170) (9927) (15.085%)
NONWHT -0.018 0.07% = -0.080 0147 o 0.017 0270 oo
(0.058) {0.040) (0.084) (0.054) {0.045) (o.0t1)
SOUTH 0.007 -0.189 oes -0.044 £.07 007 °© 0173 ses
(0.050) (0.036) (0.070) (0.046) (0.04}) (0.062)
NE Q15 o= 0,190 ees 0.09% <0.176 oo -0.073 0300 oo
{0.0%%) (0.042) (0.083) (0.0%6) (0.050) (0.072)
NC 0.1 e 0166 oo -0.108 0217 o -0.047 -0.019
(0.052) (0.017) (Q.075) (0.048) (0.043) (0.058)
UNION 0.0% -0.110 e 0.012 -0.053 0.095 0175 o
(Q.073) (0.034) Q.113) (Q.068) (0.060) (0.100)
EISTS D12 o 0215 ses -0.074 £.110 oo 0t » 0.18] o
(0.053) (0.038) (0.081) (0.030) (0.044) (0.064)
BOTEXP 0.007 oo -0.000 0006 ° -0.004 Q008 oo -0.003
(0.002) (0.000) (0.003) {0.902) (0.002) (0.002
TENURE 0.032 *es 0.012 see 0025 oo
(0.003) (QL003) (0.004)
SELFEMP 0225 o~ -0.091 0420 mee D176 »e <0212 e 0295 oo
(0.070) (0.056) (0.081) (0.073) (0.06%) (0.075)
SHAT 35N 377 e ~6.226 0.629 9384 oo 4183
(3.054) (2239) (4.045) (2746) (2659) (3.679)
KHAY 0.1]4a oo -0.018 LIM s 0199 owe 3089 ee -0.067
(0.050) 0.037) (0.054) (0.043) (0.0<3) (0.059)
NUR 0071 eo» 0010 0.020
(0.019) (0.007) (0.013)

¢ ignubecant, fram zera, st [0 percent lovel
ss  Sigeificany, fram zero, at 5 percent leval
¢#¢  Significant, fram zero at | percant leval
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Table Al
DETERMINANTS OF TRAINING FOR NLS YOUNG MEN, BY SOURCE AND TYPE

Sourct of Training Type of Truining
Business/ Prolessonal/
Varishle Company Technical Other Mu.agerial Technical Semiskilled Other
CONSTANT -1.410 °°* -1.468 ooe -1.323 eee -2.059 oo -1.47000¢ -1.132 oe° <] ‘9geee
(0.104 (0.210) (0.107) ©.157) (0.1M3) (0.114) (V.121)
SCHLTI2  .437 e°° 0.5 soe 0385 oee .449 eoc 0.697 o Q431 o 0245 oo*
(0.068) (0.084) (0.068) 0.122) (0.09%) (0.064) (0.069)
SCH1315 0301 *°** 0.047 0.186 ®oe 0.344 ooe 0380 *o° 0114 ** 0272000
(0.046) (0.054) (0.047) (0.069) (0.04%) 0.047) 0.050)
SCH16 0.454 o°* 0.229 eoe 0203 ove 0.620 *®° 0.705 *°* 0776 *°° 0237 oee
(0.034) 0.072) (0.057) (0.076) (0.0%4) 0.077) (0.061)
SCHL7P 0.261 °**° 0.066 0.360 *°° 0501 oo 0.952 ®ee -1.047 oo» 0211 oee
(0.054) (0.062) (0.052) (0.074) (0.051) (0.085) (0.059)
TCHLTI2 4250 18.005 oee 7.035% 9932 9914 15638 *** -3.021
(4.621) (5.364) (5.431) (10.018) (7.361) (4.486) (4.267)
TCH12 1250 4.796 * -5.062 © -1.498 -2.545 4675 o° 0987
(=.465) (2.715) 2.620) (4.524) (2.695) (2.221) (2.343)
TCH131S 0.283 3211 1.542 o° 5.064 -3.153 9867 oee 1972
(2583) (3.124) (2.956) (3.709) (2.746) (2.909) Q807)
TCH16 9.866 *°* 6.554 3612 ° 10.435 o £.85] *° 4132 .867
(3.351) (4.820) (4.624) 4.931) (3.3%3) (4.850) {4.424)
TCHITP 16.8T7 e** 0.302 13354 oo 20738 eee -10.974 o 0018 A318
(3.462) (4.550) (4.308) (4235 (3.428) (6.630) (4.121)
NONWHT  0.168 e°* 0.041 0.136 oe* 0218 oo 0.120 ®e° 0.037 0.176 o**
(0.044) (0.051) (0.046) (0.068) (0.046) (0.046) (0.043)
SOUTH 0.002 .003 0.049 0012 0.051 0.052 0014
w.034) (0.043) (0.038) (0.046) (0.035) (0.040) X2y}
UNION 0.064 0.125 ¢ 0.049 0.224 o0° 0.120 o° 0.030 0.030
(0.056) 0.071) {0.058) (0.08%) (0.061) (0.059) (0.061)
POTEXP 0.004 °* 0,018 eoe 0.005 0.013 £0.003 L0019 ooe 0.000
(0.004) (0.005) (0.004) 0.0 (0.005) (0.005) (0.005)
EISTS 0.002 0.03 0.045 0.021 e°e ol 0.067 0.003
(0.055) (0.06T (0.056) (0.006) (0.054) (0.064) (0.059)
CHGJOB 0.184 oov 0.158 oo 0.023 0.196 #oe 0.0 0.029 £0.020
(0.037) {0.044) (0.037) (0.051) (0.037) 0.042) (0.039)
SCHWK 0.089 »* 0.056 0.048 £.013 0.021 0.062 0071 *
(0.039) (0.050) (0.040) (0.017) (0.040) (0.044) (0.042)
SCHWKT  0.044 0.139 eo° G.14] °° oon 0.155 ove Gi15 e 0.057
(0.060) (0.068; {0.058) (0.056) (0.059) (0.068) (0.062)
NUR 0.002 0.011 0.007 0.042 0.015 0.010 0.007
{0.012) 0.013) (0.012) Ww.08i) 0.010) 0.013) {G.013)
SOURCE: NLS Young Men, 2-year intervals.
NOTE: Standard errors of probit specificauons in parentheses.
[ ]

T T

Signifiaant, from 2ero. at 10 percent level.
Signifiant, from zero, &t 5 percent level
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‘Table A.4
DETERMINANTS OF TRAINING FOR NLS MATURE MEN, BY SOURCE AND TYPE

Sourcs of Training Type or Training
Busmess Professional/
Variable Compuny Technical Orher Mansger Technical Orher
CONSTANT 03599 o¢ -1.499 soe 0.229 -1.37] wee £.598 oo 0.884 soe
(0.260) 0.457) (0.229) (0.512) (0.262) (0301)
SCHLTI2 0331 o»e 0.154 0.285 o DI63 eoe 0.409 o0 0.289 sos
0.070) 0.172) (0.036) 0.091) 0.070) 0.076)
SCHI11S 0.190 o pam 0.279 voe 0.136 0373 ose 0.174 »
(0.079) (0.191) (0.069) (0.100) (0.078) {0.090)
SCH16 0.106 0.54) s»e 0.401 woe 0242 ° 0.565 oo 0.0%7
0.113) 0.191) 0.087) (0.129) (0.094) 0.127)
SCH1TP 0.076 0.047 0.625 oo 0.038 0.808 ooe 0088
(0.108) (0.285%) 0.079) 0.126) (0.086) (0. 126).
TCHLTI2 0.767 6.104 0.5%4 6.61% £6.983 -4.835
(3.720) 11.073) (2.941) (4.901) (5.385%) (3.87TT)
TCHI12 5976 4.708 327 1184 <11.809 o -5.161
(4.752) (9.873) (4.136) (5.989) (4.931) (5592)
TCH1315 -1.232 £.039 -17.600 1.662 -11.630 oo -20.667 ¢*
(4.967) (11.804) (5.263) (8.69.) (4.544) (9.378)
TCH16 4346 -17.591 -15.266 ** -3.528 -16.202 = £.894
(8.660; (24.302) (7.078) (11.0185) (6.962) (10507
TCHI7P 32119 oo -16.564 5.786 34.467 ooo -11.501 9131¢
(.26) (25.753) (6.792) (8.138) (7.520) (10.053)
NONWHT £.223 ees 0.054 0.029 0.177 o0 0.111 =o 0.022
0.059) (0.183) (0.052) (0.087) (0.073) (©.073;
SOUTH 0.031 0.007 0.036 0.06% 0.044 -0.094
(0.055) (0.147) (0.045) (0.063) (0.053) (0.066)
UNION 0.589 oo 0178 £.239 0216 0367 *- £0.506 o
(C.168) 0.195) (0.160) (0.431) 0.173) (0.208)
POTEXP 0.016 ooe 0.027 oo 0.025 oo 0.028 ove 0.02]1 =o* 0.013 oo
(0.005) 0.013) (0.004) 0.007) (0.00%) (0.006)
NUR 0.014 o= 0.014 0.013 e=e 0.008 0.023 e»e -0.001
(0.008) (0.015) (0.004) (0.006) (0.005) (0.006)
TENURE 0.004 0.015 2e» 0,007 ses 0.007 oo 0.005 oo . 0.006 e
(0.002) (0.006) (0.002) (0.003) (0.002) (0.002)

SOURCE: NLS Mature Men, 2-year intervals.
NOTES: Standard emors of probit specification in parentheses.
*  Significant, from zero, &t 10 percem level.
¢+  Significany, from zero, at § percent level
"%®  Significant, from zero, &t | percent level
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Table A.S
DETERMINANTS OF TRAINING FOR NLS CAREER WOMEN, BY SOURCE AND TYPE

Sturee of Treining Type of Training
Businesy/ Professional/
Vanishie Company Technical Other Managerial Tachnical Clerical Orher
" CONSTANT .1.794 1974 0921 242 .1.628 1181 -1.428 ove
(0.354) (0.701) 021% (0.509) 0276) (0374) (0272)
SCHLTIZ 0232 0418 0.270 o .2.510 0233 0628 oee 0.052
(0.179) (0378) (C.106) 258.02) (0.167) (0.208) (0.13%)
SCHI31S 0236 ¢ 0248 0.376 oo 0.086 0.654 oo 0.186 0238 ¢
(0.135) (0.369) (0.091) (0.188) ©.110) (0.151) (0.125)
SCH16 0.058 0312 0.893 oo 0211 1.083 <o 0383 0.5950 e
(0.209) (0.622) (0.140) (0.273) (0.156) (0.383) (0.173)
SCHI7P 0.067 0224 1.105 vee 0631 ** 1227 ose 09M 0.693
(0.245) (1.612) (0.265) (0252) (0.231) (1.400) (1.261)
TCHLTI2 -15968 14184 16.084 *° -4.090 231436 °° .2.038 -10.864
(12.218) (34.298) (7.314) (231.742) (15.366) (17.723) (8.241)
TCHI2 26475 e 3293400 17349000 -52.363000 -30.165 vee 1.921 .19201
(10.210) (15.941) (5.726) (14.528) (8.128) (.6T0 (9.576)
TCHI31S  12.081 11.019 -11.984 28358 * -5.9%6 5.806 9.6
(11.649) (57.907) (2.478) (17.170 (9.096) (14.01'0 (12.378)
TCH16 60916 ** 0.144 27543 76.039 .19.942 0.569 12.956
030.968; (117.136) Q1.719) (36.766) C1.820) (32.703) (28.447)
TCHITP  80.704 *% 66865 .97.568 © 175313 o0 51023 103.240 -132.356
(26.109) (682.919) (55.354) (14.685) (43.448) (81.936) (278.987)
NONWHT 0.1 0250 0.138 * 0208 0.024 0.040 0.304 ses
(0.132) {0.347) (0.080) (0.191) (0.10m) (0.147) (0.102)
SOUTH 0.059 0.197 0.078 0215 0183 * 0.001 0.095
0.119) (0.253) (0.078) (0.171) (0.101) (0.124) (0.102)
UNION 0.044 0014 £0.170 0290 0.086 £206 0.498 oo
(0213) (0.593) (0.135) 026, ; (0.149) (0.273) 0.223)
POTEXP 0005 ** 0.042 0.008 0.060 *e» 0028 ooe 0.008 0.013
(0.013) (0.033) (0.008) (0.021) 0.010) (0.013) (0.011)
TENURE  0.024 *° 0.002 -0.005 0.006 £.001 0.001 0.007
(0.009) (0.016) (0.006) r 014) (0.007) (0.010) (0.00T)
NUR 0.111 ¢ 0.040 0.083 o° 23] vee 0.148 *ee 0.069 0.163 #ve
(L.0S8) (0.154) (0.035) {0.088) (0.045) (0.061) (0.047)

SOURCE: NLS Mature Women, ]-year intervals.
NOTES: Standard errors of probit specification in parentheses.
*  Significant, from 2em0, a2 10 percent.
®e  Significant, from zero, st § percent
ser  Sigrificant, from zero, st 1 percent.
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