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ABSTRACT

This paper discusses research using Social Security data to measure the
effect of government manpower training programs on the earnings of partici-
pants, Previous studies employed a Iongitudinal set of Social Security sum-
mary earnings records of over 50,000 individuals who participated in MDTA
institutional training in 1964 and '7D 000 individuals randomly selected from
the same file, This study uses Social Security's Continuous Work History Sam-
ple (CWHS) to demonstrate that these prior studies have substantially uncle*rs
estimated the impact of training on earnings,

The studies being criticized employed a model of income determination
that did not take into account the fact that trainees wereinduced to join the pro-
gram because they were having difficulty finding or holding adequate jobs,

The basic techmque used in this paper is to compare actual post-training
earnings of trainees to the earnings of 4 control group whose earnings poten-
tial at the time of initiation oftraining was identical to that of the participants.
In order to compare the two groups, a model of incomedeterminationis speci-
fied and estimated using regression analvsis,

Because it was not possible to identify trainees in the CWHS or to obtain
a reliable measure of unemployment and loss of job tenurc in the summary
earnings records, the estimation procedure was based on knowledge of the
simple correlations among the variables,
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gn;rodu;ﬁoﬂ

This report discusses the use of Social Security data to measure the effect of Man-
power Development and Training Act (MDTA) programs on the earnings of participants,
Two studies conducted at the U. S, Department of Labor (DOL), have produced the counter-
intuitive finding that MDTA training has a substantial negative effect on subsequent earn-
ings. This paper demonstrates that these findings do not constitute a valid assessment
of the effectiveness of MDTA training. It shows that training significantly increases the
earnings of participants above what they could expect without training. Finally it rezom-
mends procedures that can be used by the DOL to produce a more accurate assessment of
the returns to training.

The first part of this baper examines the basic problems that must be solved to ana--
lyze co:reétly the impact of MDTA training on earnings. It shows that the models of in-
come determination used in evaluating MDTA training are crucial to the proper solution
of these problems: an appropriate model must contain a variable to measure the influence
of factors which induced the trainees to Join the MDTA program rather than to remain in
the private labor market. The ,f:indings of the earlier studies are shown to be in error
because they used an inapprcpfia{té model to measure the relative earnings of MDTA
trainees. The theoretical differences between the original model and several re=-specified

models are examined.

In the second part of this paper, the impact of MDTA training on earnings is calcu-
lated using re-specified models., Initially, the calculation is made using data that differ
slightly from those in the DOL sample. An appropriate model is then developed that uses
the DOL data, The findings based on these models indicate that the MDTA program has
been successful in raising the relative earnings of participants.

Finally, several additional modifications of the basic model are made in order to
produce even more accurate assessments of the effectiveness of MDTA training, The
overall conclusions of this study are, first, that the MDTA program has cnabled partici
pants to raise their carnings above what they would have obtained without training and,
second, that although the studies cited reached invalid conclusions, Social Security data

[

can be used efficiently to obtain an accurate assessment of the impact of manpowec. Sro-=

grams on future earnings.




The Problem: Selection of a Control Group

The basic problem in determining the impact of MDTA training on future earnings is
to measure the difference between the actual post-training earnings of the trainees and
the amount these individuals would have earned had they not participated in the program.,
To do this requires comparing the trainees’ earnings to the earnings of different ind:vid-
‘usls whose earnings .poténtial is identical to that of the trainees at the time of initiation
of training.

The ideal control group would be developed by randomly selecting the trainees and
the controls from a pool of qualified applicants. Unfortunately, this technique has proven

extremely difficult to implement.

The altcinative used in most studies is to select a control group randomly from the
labor market. A statistical matching procedure is then developed to create artificially
a measure of earnings for a group of individuals who did not participate in the program
but whose earning potential was identical to that of the traineces, This procedure must
be able to compensate for variations between the trainees and contxols in the distribu-
tion of specific characteristics that affect earnings. There are several ways to do this,
of which regression analysis is probably the most efficient. Use of any analytic method,
however, requires the specification of a model of income determination that includes all
the independent variables influencing earnings which may be distributed differently be-
tween the two groups., By far the greatest source of difficulty in developing a uscable
model is the limited availability of data that include the relevant characteristics, * Br-
cause the data constraint is crucial in the creation of a useable model, the nature of t.
data used in the MDTA studies is described below,

The Social Security Administration provided information to the Department of Labor
about the age, sex, and race of over 50, 000 individuals who participated in MDTA train-
ing in 1964, the amount of earnings each year on which Social Security tax was collected, **

*This problem is avoided by using the "ideal" control group, since presumably, any
characteristic that affects income is distributed identically in the control and trainee
groups.

**QObviously, no earnings are reported for employment not covered by Social Security

nor are earnings reported over the taxable limit ($4800 from 1958-1965), However,
total yearly earnings above the maximum are extrapolated.

-
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and the number of quarters ecach year in ‘which earnings exceeded $50 for. five pre-training
years, 1958-1962, and five pastatzzammg years, 1965-1969. Data for the year 1964 were
omitted in order to exclude the training peried itself, Data for 1963 were also omitted,
since some participants in 1964 were also in the program during 1963,

éimﬂar data were provided for individuals who participated in MDTA programs in

1968, but orlly one yeaf of post=trainiﬂg data is currently available for this group, This

program in 1964. To prOVEIE a comparison group for trainees in botii 1964 and 1958, the
records of more than 70,000 individuals who did not receive MDTA training were ran-
domly selected from Social Security files, and the same variables were reported for this
group, o

All models undérlying research conducted with these data specify that, for members

vidual's age, pre-training earning charac:t;enstlcs, and participation in MDTA training.

The general model used initially by DOL researchers is presented in equation (1),

= T Y 9580+ 40 Y1960 Qugsgr -+ Qo2 Tig64) (1)

(t=1965,...,1969)

where A=

U"ﬁ

Yl = earnings in year i
Q. = numbex of quarters earnings exceed $50, year i
i q g y

T = training dummy, 1 = trainecs
Two specific formulations derived from this general model are described below.
Navid Farber examined a model presented in equation (2), *
1962

' "j=1958 + J 1964

¥Farber, David, An Analysis of Ghange in Earnings of Parnc:lpants in Manpower Train-

ing PrOgrams DOL Internal Report, 1972,
**The comparison procedure also utilized an earnings pattern measure but it has been
omitted fram the model since it did not significantly affect the results,

-3-
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The comparison measure of pastatfaining earnings was established by the followiry
procedure: Within each race-sex cohort the proportion of trainees falling into each of B
fifty unique cells based on ien age cat’egc:ries' and five average pre=tfaining earﬁing:s”ééfé; -
gories was calculated. The averige post-training earnings of the memheré of the com-
parlson group fallmg into each of the same fifty cells was ascertainéd, E‘mally, the
. proportion of trainees in each cell was multiplied by the average post-training earnings
of the controls in the same cell and the products were summed for all fifty cells, This
sum was the average post-training earnings of a group who did not part1c1pafe in MDTA
trammg but whose specific age and average prEEtraming earmngs were identical to those

of the trainces.
‘Orley Ashenfelter examined the model specified in equation (3)* using the same data.

: 1%2 o
Y =a.+a A+ Y by E cT. .. ’ (3)
,t O 17 jigsg By 1~ 1964 e

- The comparison of post- -training earnings between trainees and controls entalled a straight-

forward use of Iegressmn analysis. . -

These models, relying solely on age and pz:e-trammg earnlngs to predict the future
earnings of individuals in a given race-%ex cohort, might appear to include far too few
variables to take into account the variation in the distribution of all poss:lble variables
that influence earnings. Many factors such as edueation, IQ, and wgrk experience have
been used successfully to account for the variation in individual earmngs The use of
these factors is based on human capital theory in which an 1nd1v1dual 5 earmﬁgs are as-
éumed 'ED be a cc:mplex function of ability and training. HDWEVEI human _capital theory
also 1rnp11 es that an mdlwdual's earnings are an excellent measure of the sum total of
all these diverse factors. Thus, one might expect that two g‘mugg ‘matched with respect

¥Ashenfelter, Orley, Analysis of Social Security Data to Detect Possible Biases in Trainee-’
Control Comparisons, DOL Merno December 1972 i ]




to race and sex, with identical distributions of age and earnings, have almost identical
distributions of specific chara :teristics which influence eémingsi Therefore, explicitly
including thiese human capital characteristics in the above model rné;y' not change the esti-
mate of the effect of training on earnings. (coefficient c),* * :

Regardless of whether earnings or other measures are used to estimate an individual's .
stock of human capital at a specific point in time, his subsequent actions can change his '
stock. In many cases these changes will be randomly distributed between two "matched""

populations, However, trainees and controls examined by DOL researchers exgarié’ﬁg_‘eiﬂ;
systematically different changes in their level of human capital. As a résult omission of
data in the year immediately before entering the program (1963) led to a biased estimate
of the level of human capital of the trainees and to an erroneous conclusion QQQCEfniﬁg
the effectiveness of MDTA training. This report explains the nature of the bias and esti-
mates its magnitude,
Empirical studies of income determination that have used the human capital approach
have relied on cross-sectional analyses rather than following individual éarﬁing profiles
over time, Thus, there is little direct evidence in the literature for assessing the valid-
ity of emy of the models pzéseﬁted! ‘The results of Farber's study, pfeseﬁééd in table’l,
are based on the general model in equation (1. They indicate that the MDTA prograin'
was, in most cases, not merely ineffectual but deleterious-to the relative earnings of
participants. When identical data were used with Ashénfelter‘s model, the results were

similar.

The Effect of Unemployment on Future Earnings

productivity, but that the human capital that would be lost by leaving the labor force to
undertake MDTA training is greater than increments that would be gained through t,hev
training, However, the MDTA program was not designed to raise earnings by supple-
mernting the employment experience of individuals in the labor market who already hold
jobs. Rather, it was intended to provide compensatory training for specific individuals

who were having trouble finding adequate employment in the private labor market and

¥Recent work by Orley Ashenfelter has confirmed this point with regard to introducing
trainees’ education into the model.




TABLE I

AVERAGE YEARLY POST-TRAINING EARNINGS OF MDTA
INSTITUTIONAL COMPLETERS AND THE CONTROL GROUPS
- SELECTED BY FARBER FROM SOCIAL SECURITY DATA:

1964* y
Average Post-Training
Earnings of:
Trainees
Controls
Change in Earnings Due
to Training:
Amount
Percent

1968**

Average Post-Training
Earnings of:

Trainees
Controls
Change in Earnings Due
to Training:
Amount

Percent

1964, 1968

~ White
- male

$3932
4132

-200
-5.0

$3308
4036

=728
=18.0

- White .
female

Black
Jmale

$2112
2044

68
3.3

$2068
2320

-252
-10.9

$3130

3130

$2440
3148

=708
-22.5

;’%Past—tfaiiiﬁg earnings in 1964 is the average of 1965-1969 earnings.
**Post-training earnings in 1968 reflects earnings in 1969 only.

i
(o2

1
o
1

Black
female

$1976
1788

188
10.5

$1804
2092

-288
~13.8



otherwise would likely have been involuntarily unemployed. This might be due either to
permanent displacement from formexr océupati@ns or to an inability to hold a job because
of insufficient training, That the institution chosen to approve candidates for MDTA
training is the Employment Service and that the individuals volunteering are almost all

unemployed * reinforce this view,

The appr@priéte measure of the impact of the program on the trainees' future earn-
ings is the present discounted value of the differences in trainees’ earnings am:l the earn=~

ings of others equally hkely to have volunteered for training, **

The models -examined by Farber and Ashenfelter have failed to include explieiﬂy aﬁ
indicator of the forces leading to entrance into the program such as a variable measuring
involuntary unemployment directly before entering the program, The omission of earn-
ings for 1963 from their model precluded the specification of an adgquate pr:sxv As a

consequence, these models may have mis-specified the true model,

The central question about the models discussed is: Has the estimated effect of
MDTA training been significantly biased by omitting a measure of uneﬁiployfnent? As
Previously indicated, any variable influencing earnings can legitimately be omitted from
the first three models only when the variable is equally distributed within cohorts of the
comparison and trainee groups after these cohorts are matched on the basis of the varia-
bles included in the relevant model,

With respect to the distribution of unemployment, it has already been pointed out
that MDTA records show almost 100% of the trainees are unemployed when applying for
entrance to the program. Statistics derived from Social Security data, *** however, indi-
cate that fewer than 50% of the individuals in the comparison group experienced any un-
employment during the entire year preceding entrance. Because of the size of this
disparity, it is very unlikely that any cohort in the comparison group will have as high an

" *The unemployment status of MDTA enrollees is *eporteﬂ in the Manpower Report of
- the President, March 1973, p. 231.

**The studies discussed in thlS report nejither e};ammed the amount of earnings fore-
gone during training nor calculated the value of the program to society, This report
is limited to determining the accuracy with which the studies measured the post-
‘training earnings of similar individuals with and without- MDTA training,

***This calculation was made from a set of Social Security data available to the author.
For further discussion of the calculation, see appendix D.

-7-
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incidence of unemployment as the corresponding trainee cohort. Since gﬁemployfnent
is demonstrated in this Paper to reduce subsequent earnings severely, it is evident that
in the absence of training the trainee group would be expected to have significantly lower
earnings than the comparison group, The extent to which the estimated earnings of
trainees is biased downward is determined by two factors: the average difference in
earnings between those who were unemployed and those who were riof, and the average
difference in the incidence of unemployment between controls and trainees,

Equation (4) presents a re-specified model that includes a measure of unemploy -

ment in 1963 -- (U1963)’

- J "‘!'7 ?, 'i"'-i A ) »
YRRt AL 3 By +e 1964 ¥ 94U 963 @
. i=1958 i

The difference between the original model represented by equation (3) and the re-
specified model represented by equation (4) can be depicted graphically.

A'i'egressicm based on equation (3) predicts an individual's post-training earn’ngs,
given his age and Pre-training earnings, so that over all individuals in the sample, the
sum of squared differences between actual earnings and predicted earnings is minimized,
The regression "line, " therefore, can be said to give an unbiased estimate of the actual
earnings of the “average" individual in the sample,

The solid line in figure 1 depicts the time path of earnings for the "average" indi-
vidual in the DOL sample. Since average earnings increase more or less uniformly, *
earnings in the Post-training period are Projected to increase proportionately at the
rate indicated by the ratio of line segment BC to AB:" This value is related to the value
of the coefficient by 62 in equation (3), **

__The effect of MDTA training on post-training earnings is normally ‘estimated by

exXamining the difference between actual earnings and predicted earnings of trainees -

based on the above Projection. The dashed line i-n_figﬁié 1 dépis:fs the actual time path

of earnings of the "average" trainee. This jine falls below the solid line because the

“¥The discussion mtilizes this and other assumptions in order to simplify the analysis
and aid comprehension, The assumptions are reasonably close to reality. B
**Equation (4) was estimated both as shown and with E; _i substituted for Yi . The
1 : > ;
two formulations yielded very similar results.
58 -
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FIG. 1: ILLUSTRATION OF THE CALCULATION OF THE IMPACT OF MDTA
TRAINING ON EARNINGS BASED OM REGRESSION EQUATION 3




average earnings of trainees are conslderably lower than the average earnings of all
individuals in the DOL sample. The discontinuous drop in earnings durmg 1963 is due
to the unemployment of the average trainee. The dotted line xepresents the projected
éarnings in the post-training period based on the above regression ?rcrcedure. -'The ver-
tical difference (c) between the two lines equals the negative impact of training on earn-
ings estimated by the DO1. studies and is equlvalent to coefficient c ‘in equatmn (3).

This formulation is a valid comparison between the trainees and the average indi-
vidual in the Social Seéurity; sample, The criticism resolved by the re-specified model
is that the comparison group is inappmp:iaté because trainees have all experienced un-
employment, Since the trainees are atypical, they should be compared to similar indi-
viduals, not to "average" individuals. Figure 2 shows how such a comparison can be

made,

The solid line in figﬁfé 2 represents the time path of earnings for t:he,,av;rage indi—
vidual unemployed in 1963. The dotted line indicates the projected earnings of such an
individual based on equation (3). The difference (d) betwesan the actual earnings and the
projected earnings 'représent the influence of unemployment on earnings. This value is
‘related to the coefficient d in"equation (4). The dashed line, which is identical to the
dashed line m gure 1, indicates the actual earnings of trainees. The dash-dot line indi-
cates the pro;e-*ted value Dg trainees' earnings based on the assumption that all trainees
are unernplo}ed before entering the program, The difference (%) between the two lines
is theieff} ct Df MDTA tralnmg on earnings. The value is equal to ::oeffn:;ent ¢ in equa-

tien (4). ’ : . .

=

.Estlmate Bf the Blas Due to Mis =spe€:1f1z:at10n

These "common sense" concepts are given precise mathematical formulation below,
The bias (B) in the estimate of the amount MDTA training inﬂuép}:esgari}iugs is equal to
the difference between the estimated coefficient (¢ in equation (3)) and the true coef-
ficient reflecting the effect of MDTA training on future earnings (¢ in equation (4)). . The
relationship between these coefficients is vxpressed in equation (5). The derivation is
presented in appendix A,

,B;Q!E;u d L (5)
T 19
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(d) is the regression c;oefﬁc:lent appearing in equation (4) and is a measure of the

impact of unemployment on future earnmgs, and

{u ) is the regression coefficient shown in equation (6) and is an estimate
‘of the difference in the probability of being unemployed in 1963, between

trainees and controls,

1962

U,f,f-=u +u, A+ D Y+uT (6)
1963 A =1957 Y T 1964

As discussed zbove, it is very likely that U is positive since most trainees are
unemployed and d- is negative because unemployment lowers future earnings. Thus,
the product of these coefficients is negative. As expected, this formulation indicates

that the influence of training on future earnifigs has been biased downward.

The precise magnitude of the bias could be revealed by estimating the coefficients
d and ur in equat?oné (4) anci_(é)vi ' Hdivever, Social Security data f:h:x not include a spe-
cific measure of unemployment, A proxy measure of unemployment has been developed
by using a set of Social Security data, available to the author, whlc:h sﬁpplernents the vari-
ables in the data with additional information. The unemployment measure is based on
detection of the dip in quazterly earnings that accompanies uuemnloyment *

Unfortunately, the new data set does not identify MDTA trainees so it is not possible
to estimate directly either d or U . HDWEVEI, it is possible to EStlI’D]EIe d indirectly

using this new data set,

' reported in table II, line 4, shows that the 1,rnpat;t of unemploymeut on earnings is Ie—:la—
tively large. -The average earnings of unemploired individuals were more than 20% lower

than the earnings of individuals unaffected by unemployment,

*For a full discussion of the data used and the variable created see appendix D,

H



TABLE II

- ESTIMATES* OF THE BIAS IN CONTROL GROUP'S EARNINGS
DUE TO OMISSION OF UNEMPLOYMENT FROM THE BASIC MODEL

White White  Black  Black

male female  _male female

1. Estimated Earnings of the Control $2820 $2446 $2404 $1708. .
Group ) : P :

2. Estimated Percent Change in Earnings =5 3.3 -0 10.5
Due to MDTA T raining (from table I) ;

3. Estimated Dollar, Change in Earmngs -5141 79 0 ~ $180
Due to MDTA Training. - : :
(Coefficient c)(Line 2 X Line 1)

4. Estimated Impact of Unemployment in =547 -446 -305 =272
1963 on Earnings (Coefficient d) - -

5. Estimated Difference in the Prcbghlhty .44 .46 .39 .24

of Being Unemployed Between
Trainees and Controls (Coefficient u.T)

6. Estimated Bias Due to Omitting =$240 =$205 -$119 -5 65
‘[Hiemploymentﬁ . a) -

7. Corfrected Dollar Estimate rjf Change ' $ 99 ©$284 $119 $245

in Earnings Due to MDTA Training

(Line 3 - Line 6)

8. Corrected Percent Change in Farnings 3.7 1.2~ 5,0
Due to MDTA Training
[ Line 7 + (Line 1+ Line 3)7

13.07

] *These estimates are based on the methodology described in appendlt:es Band C, All
dollar figures are based on the earnings of the controls in 1963.




It is also possible to estimate uT’ . The estimation depends upon a very complex
prc:cedure that utilizes the new data set and speclflc Lnowledge about the DOL sample.
The details of this procedure appear in appendix C, The results are reported in table II,
line 5,
The estimated bias, HTE’ is presented in table II, line 6. The new, more appro-
Priate estimate of the impact of MDTA training on earnings is revealed by subtracting
the estimate of the bias due to omitting unemployment from the original estimate of the
‘impact of MDTA training, This result is Iep0ftéd in dollar terms in table II, line 7, and in
_ percentage terms on line 8. It is clear the MDTA program is considérably more effec~
tive than was indicated in prevmus wark smc:e theeffects-are all positive, ranging from

$100 to $245.

: An Alternative Method of Estimating the Effect of Training

Because of the numerous assumptions neeéssar’y to estimate the bias, a ﬁ%@re accu-
rate estimate of MDTA effectiveness could be achievc . by introducing an unemployment
varlable directly into the DOL data. As previously indicated, this can only be done by
using a proxy measure of unemployment, The proxy discussed above is based on quar-
terly earnings. It cannot be used with the Social Security data available to the Depart‘
ment of Labor because iny annual earnings are included in the D‘DT? ésgﬁather than
constructing a dummy variable based on observing reductions in quarterly earnings, a
process which provides a measure of the incidence of unemployment, it is possible to
use earnings in 1963 as a substitute,* Since it is likely that most of the variation in earn-
ings is due to fluctuations in duration of employment, it is even possible that the earnings-
variable more LIDEEIY measures the effect of actual unemployrnent tian does ‘the initial

unemployment proxy. ** . -

“¥To be sure that earnings in 1963 is not biased, it is necessary either to delete from
the sample those 1964 completers who entered the program in 1963 or to divide the
earnings of these individuals by the proportion of the year they were ot in the MDTA
prngram. These steps are needed since, for these individuals, earniags in~1963 will
éﬁé:ﬁdmately low. Failure to exclude these trainees would Iead to an underx-estimate
eir subsequent earnmgs biasirig upward the EStlmatES 'of the effect of training on

earnlng!,.

**However, the unemployrnent variable can detect individuals whose yearly earnings are
nearly constant but who are unemployed for part of Every year. This pattern may be
t‘ypu:al of a large number of low income individuals in the sample.
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Equation (7) is a modification of the re-specified model shown in equation (4). In
this formulation, earnings in 1963 is used as a proxy for unemplovment,

1952 _
@ A B.YY +YT+8Y 063 \ 7

5 Y yep — é’ + =< 5
1965 "0 "1 i= 1958
The difference between the estimated impact of MDTA trammg on future earnings ln
the Drlgmal model and in the above model is described in equation (8),

B.=¢ = Y - . = . ‘ (8)

It is a simple matter to determine this difference since both ¢ and ¥ can be estimated
directly using the DOL sample,
These estimates are shown in table 111, lines 2 and 3.

7 The foregoing discussion implies that if Y1963 is an adequate proxy for ﬁlgﬁg .
the bias measured by using the unemployment proxy based on quarterly earnings (B) and
the bias measured by using earnings in 1963 (B ) should be roughly equal Table I1I,
lines 3 and 4, presents this comparison,

The considerably higher estirﬁate of the bias using the unemployment variable
(U]_Qég) may indicate that Y 963 is not as sensitive a measure of unemployment as
g 1963 and the model based on equation (7) probably underestimates the effectiveness
of MDTA training, *

This possibility is supportedrby the fact that whe. UESS is introduced in equation (7)
(with T deleted) the estimated coefficient & remains-practically unchanged while the
coefficient associated with UESS is highly significant and equal to -$125,00. This indi-

cates that the effectiveness of training is underestimated by approximately $55.

The use of the unemployment proxies discussed above may not bhe SLIffIClEl‘lt to remove

all the bias due to omitting from the original models the factors associated with entering

*The higher estimate of B relative to El may be due, in part, to the use of a different
subsample in the estimation procedure, However, it is likely the use of identical sam-
ples would only accentuate this difference. See appendix B for a further discussion of
this point,

BlSE
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TABLE III

COMPARISON OF THE BIAS IN THE ESTIMATES
OF THE IMPACT OF MDTA TRAINING ON EARNINGS
CALCULATED USING ALTERNATIVE PROXIES
FOR UNEMPLOYMENT IN 1963

White
male_
1. Estimate of Bias Using Quarterly _
Earnings Dip Proxy (Table II, Line 6) =$240
2. Original Estimate of Impact of MDTA
Training on Earnings*
(c of Equation (3)) 247
3. New Estimate of the Impact of MDTA ‘
~ Training on Earnings )
Ay of Equatmn (7)) ' 409
4, Estlrnate of Bias Using Earnings in
1963 as Unemployment Proxy S
(c -v) : - 162

*This figure differs from Farber's calculation because individuals
with zero earnings in 1964 were excluded from Farber's contyol
group. This exclusion biased downward the estimate of the effec-
tiveness of MDTA training. (Estimates of ¢ and ¥y are currently
available for white males only, )




training. Both of the variables used detect the loss of earnings associated with involun-
tary unemployment which in turn closely relates to trouble finding or holding an adequate '
job. However, individuals who suffer an equal loss of earnings will not all suffer an
equal loss in their stock of human capital. A loss of earnings will also occur in cases .
of voluntary withdrawal from the labor force, temporary layoffs, or in cases in which
heavy overtime is followed by a return to a normal work week. These actions are usu-
ally not indicative of employment trouble, _ ‘

Importantly, voluntary withdrawal and temporary layoffs, from which an individual
returns to the same firm or at least the same occupation, may have a considerably IESS
depressing effect on future earnings than would involuntary unernployment after whlch an

individual must change firms and often t;hange occupations.,

In practical terms, an individual who changes jobs must, at the very least, ‘learn the
routine of his new firm and frequently learn to perform new tasks, He will not have the
benefits of Aséniarify and will have to prove himself to his employer in order to secure
wage increases or promotions. This loss of "firm-specific" training fmd experlence is

likely to be proportionally gzeater for low income individuals with few transi’erable sk;lls. ‘

The unemployment measure used in equation (4) does not dlStlnnglSh between indi-
viduals who changed jobs und thereby lost their specific training, and those who went
back to the same job. Because practically all MDTA trainees are involuntarily unem- -
plc:yéd and must change firms, while the control group very likely includes a far lower
proportion of similar individuals, the omission of a loss of job tenure variable proba-
bly biases downward the estimate of the impact of MDTA training on future earnings,

even after unemployment is taken into account.

The foregoing discussion can be illustrated graphically. The solid line in figure 3
represents the real time-path of earnings for the "average" individual who was unem-
ployed in 1963 and suffered a loss of "specific training"” human capital. The dotted line
represents the projected time path of earnings for this individual based-on equatlon (4).*
The vertical difference (d ) between actual earnings and projected earnings represents -
the bias due to omitting the loss of specific training from equation (4). The dashed lme

*The dotted line is equivalent to the solid line shown in figure 2.

26




Earnings (dollars)

Jan 5B

O

ERIC * -

Aruitoxt provided by Eic:

Fo

L
L.

S D I S S N

64 65 66

m\

w

@
o
-~
B

69

Time (years)
Each heavy dot represents a single data point. Note: No data is included between January 19¢.3 and December 1964,
FIG.3: ILLUSTRATION OF THE DIFFERENCE BETWEEN THE CAL™ 'LATION OF

THE IMPACT OF MDTA TRAINING BASED ON REGRESSION EQU/ . iON 4 AND -
REGRESSION EQUATION 9 WHICH INCLUDES LOSS OF JOB"1 ENURE

70



groups but comparatively smaller for whites than blacks.

is the earnings of the average trainee.* Assuming all trainees lose job tenure, the new

earnings projection is represented as the dash-dot line, The iﬁ‘lpact of MDTA training on

future earnings is © . As shown in the figure, 2 is gréatér than dl

Thus, a measure of the loss of job tenure should be 1ntrcduced into equatmn (4) in

addition to a measure of unemployment. The new formulation is presented in equation (9).

1962
-2 +B A+ 2, BV 4CT +duU +dL‘4953= = (9)

¥
t o 1 {=1957 Yi 1964 ° "01963

where LN = a measure of job tenure (longevity). ** The bias due to omitting both unem-

ployment and job tenure is shown in equation (10),

AL A ,
Bzzc:; CEUTD anl . _ _ (10)

U is precisely the regression coefficient indicated in equation (6) and QnT is the
coefficient obtained by re-estimating equation (6) after replacing U by LN as the de-
pendent variable. The size of bias B, can be calculated using the same methods used
to determine bias B, The results of these calculations are shown on table IV, The in-
terested reader is again referred to appendices B and C for a discussion of the method-
ology. '

TE size of the additional bias eliminated by including a proxy for the loss of job
tenure into the model already containing a proxy for unemployment is presented in
table IV, line 9. The added iﬁfluent;éj';'zf} the loss of job tenure is important for all
L 2

This may be due in part to the fact, noted earlier, that not all job changes lead to a
loss of human capital, Many individuals voluntarily change jobs to apply their skills for

a new employer at an increased salary, The present formulation does not efficiently
= :

~ *This dashed line is r:quwalent to the dashed line in figures 1 and 2.

**The loss of job tenure variable is based on detecting a change of employers between
two years., For further details see appendix D,

***The positive bias for black females and other anomolous results for this group are
probably a result of a different set of factors than those that affect other groups.
Possibly the key factor is the disproportionate occurrence of multiple job holders
in the black-female cohort, .
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TABLE 1V

) ESTIMATES OF THE BIAS IN CONTROL GROUP EARNINGS DUE TO
OMITTING UNEMPLOYMENT AND LOSS OF JOB TENURE FROM THE BASIC MODEL
‘ White ~  White Black Black
_male female _mmale female
1, Estimated change in earnings due to
MDTA training (based on Farber's
calculation) , .
a., $From table I, line 3) -$141 $79 $0 $180
- b,...%(From table II, line 2) -5% 3,3% 0% 10. 5%
2. Estimated impact of unemployment in )
1963 on earnings (coefficient éi‘o) -510 -424 -249 -290
3. Estimated differential probability of
being unemployed between controls and 7 7
trainces (Coefficient uT) 0.44 0.46 0.39 0.24
4. Estimated impact of loss of job tenure . 7 7
in 1963 on earnings (Coefficient cﬁ‘l) -99 -109 =169 110
5. Estimated differential probability of
losing job tenure between controls and 7 7 o
trainees (Coefficient ¢ n.p) 0.66 0.77 0. 64 0.75
6. Estimated Bias due to omitting unem-
ployment and Joss of job tenure _
a. upcd; : -224 ~195 -97 ~70
, . A 4 _ 108 i
b. ¢ Ny, dl 65 84 108 82
A , A . e ,
, Lon ¢ _, ) - ~20"
c. quD +en dl 289 279 05 12
7. Corrected Estimate of Change in Earn-
ings Due to MDTA Training ' .
a. $(Line la - Line 6¢) 148 358 205 168"
b. % v 5,2% 14.6% 8.5% 9. 8%
8. Estimated Bias due to gmitting unem- 7
ployment only (table II, line 6) . -240 -205 -119 =65
9. Change in bias due to including loss or
job tenure in addition to unemployment ‘
a. $(Line 6¢c - Line 8) 49 74 - 86 =77
b. % (Line 9a + Line 8) : -20. 4% ~36% -72,3% 118%
: 29

=20~




distingush between this type of voluntary job change and an involuntary job change which
is typically associated with decreased carnings. Thus, the higher the proportion of vol-
untary job changers in the sample, and the greater the difference in earning between
voluntary and involuntary job changers, the more likely it is that the job tenure coeffi-
cient will be positive. The impact of the loss of job tenure may be considerably under-
estimated because the distinction between voluntary and invcsluntéry job change is
omitted,

The Effect of Introducing a Four-Way Classification Df Unemployment and
Loss of Job Tenure

This possible bias could be greatly reduced, if not eliminated, by creating dummy
variables that indicate simultaneously whether or not an individual is unemp.oyed and
whether or not he loses job tenure, These variables would allow distinctions to be made
between those individuals who suffer involuntafy unernplcsyment and c:hange jobs with a
both groups would show a »'loss of Job tenure, prz;sumably the latter group will suffer
little unemployment. The variables would also 6istingui$h these individuals from those
who suffer temporary unemployment and return to their former jobs and those who
neither change jobs nor suffer unemployment. This four-way classification is described

in table V, A re-specified model including these dummy variables is shown in equa-

tion (11): , ¢
| 1962 ,
Y;:O+ﬁA+r%$]%§+wTH@+dTU+dMAd£U (11)

where

TU = temporary unemployment, U= 1, LN=0
JA = job advancement U=0, LN=1

IU = involuntary unemployment and loss of job tenure U= 1, LN=1

1l

Examination of table VI indicates that at least 25% of all job changers suffer no
unemployment. Contrary to expectations, white females are slightly more likely than
males to change jobs without suffering unemployment, Table VII shows that the relative

. difference in earnings between job changers who also suffer unemployment and those

| T -21-
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TABLE V

THE RELATION OF UNEMPLOYMENT AND LOSS
OF JOB TENURE TO LABOR MARKET ACTIVITY

Stable earnings Dip in earnlﬁgs
(No unémplayment) (Unemph::yment)
U=0 U=
1 I : _
No employer Steady employment Withdrawal from the
change with a single firm labor force or tem-
LN=20 (0) porary layoff
: (-)
I1I v
Employer Job advancernent Involuntary unem-~
change 5 (9 ployment and loss

LN=1 of job tenure

(=)*

The signs in parentheses indicate the expected influence on future earnings relative to
steady employment.

*Both withdrawal and involuntary unemployment lead to an earnings decline relative to

steady employment. The decline associated with mvohmtary unemployment is more
severe a priori.
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TABLE VI

: THE PROPORTION OF EACH COHORT IN EACH
OF THE FOUR UNEMPLOYMENT - LOSS OF JOB TENURE CATEGORIES
White White Black Black
Jnale female  -.male  female

1. Percent steadily empléyed 45,4 50.7 42,0 397

2. Percent unemployed without 21.5 126.6 . 22.7 36.8
loss of job tenure

3., Percent changed jobs without 8.3 8.0 9.1 5.8
unemployment

4, Percent changed jobs and unemployed 24.8 14.7 26.2 17.7

TABLE VII

THE AVERAGE IMPACT ON FUTURE EARNINGS OF UNEMPLOYMENT
OR LOSS OF JOB TENURE RELATIVE TO STEADY EMPLOYMENT
White White Black Black
_male female _malz female
5. Unemployment without loss of -$478 -$436 -$235 -$336
job tenure
6. Job change without unemployment -$ 32% -$138 -$142 =% 51*

7. Job change accompanied by e =3617 -$524 420 6159
unemployment ;

*Not significantly different from zero at the 10% level.




who do not is very substantial, This difference is particularly dramatic for white males.
These findings tend to confirm the hypothesis that the impact of the loss of job tenure on
the earning of trainecs 1s substantially underestimated by the model specified in equa-
tion (9). It strongly suggests that the most accurate appraisal of the MDTA program
would be obtained by using as controls only individuals known to have been unémployed

and to have changed jobs,

Summary and Conclusions

This study has clearly demonstrated that mis-specification of the basic model of in~
the subsequent annual earnings of all groups of participants except black females, Rather

than decreasing earnings by 5%, training increases earnings by 5%.

After David Farber's calculations were corrected for the estimated bias,
estimates of subsequent earning's of participants in the 1964 MDTA Institutional program
were Substantially higher than what they could have expected without training. If, in
addition to the correction for bias, individuals with zero earnings in 1964 are included in

the control group, the impact of MDTA training proves even more substantial,

Most importantly, this report has demonstrated that Social Sécurity data can be
used effectively to evaluate manpower training programs., An accurately specified
model. of income determination can be estimated with these data because the carnings
of an individual in a given race-sex-age cohort are an adequate measure of current
human capital and the proxy variables allowing a four-way classification of unemploy-

ment and job tenure provide adequate measures of subsequent changes in human capital.

Since unemployment and job tenure measures cannot be constructed from the data
sample currently available at the DOL, earnings in 'the:yéabr immediately before train-
ing must be substituted, Although this modification of the initial model leads to a sub-
stantial reduction in the bias, the impact of MDTA training may still be underestimated
by as much as 50% for white males. (Precise estimates of the remaining bias are not

available for other groups but it is likely that the differential is considerably smaller.)
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It would be highly desirable to base future evaluation of any manpower training pro-
gram on the 1% CWHS, However, the sample size is too small to produce the records of
a sufficient number of trainees and the cost of collecting additional data would probably
be prohibitive. An alternative that is comparatively easy to implement would be to pre-
select the control group from the 1% CWHS so that the proportion of individuals who fall
into each of the four unemployment-job tenure categories immediately before the initia-

tion of training is identical for controls and trainees. *

Use of this pmcedufe requifes kncwledge of the prcpc)rtignof trainees in each - .

the MDTA institutional program, it would be advantagéous, for future wc:z:k, to collect
this information for all programs as part of the Management Information System. Alter-
natively, it would be.possible to calculate it directly from a small >samp1é of trainee rec~-
ords from the CWHS. This procedure even if used orﬂy once would providé an excellent

this report against questionnaire data. It would also 'pr’oﬁde an opportunity for more
accurately examining the differences among alternative models.,.. =

Although substantial progress has been made in developing the methodology for
using Social Security data to analyze manpower programs, additional work may still
prove useful. A Study is being planned to determine the impact of local labor market
estimated coefficients in the various mcdels of income determmatmn, and the value of -~

improving the accuracy of the variables utilized in the models,

*This plccedure would requlre deletion from the sample of all individuals with earnings
above the taxable limit. Very few trainees, if any, would be included given the current
limit. Therefore, this inclusion will only tend to make the controls more similar to

trainees,
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Let equation (1) represent a "true"” standard regression model in matrix notation.
Y= XB+u (1)
Y = (Nx1) column vector of the dependent variable
X = (NxT) data matrix of the independent variable
B = (Tx1) column vector of regression coefficients
u = (Tx1) column vector of residuals
N = number of observations in the data
T = number of independent variables in the model
Assume equation (1) can be partitioned such that
X = (X1:X2)* Xl :(N:{Tl), X? :(NxTz) (2a)

-~ (B : '
bl ! 1 Ll . e 7 - =
B= ‘E; By (T x1), By:(Tyx1) (2b)

where Xl is the data matrix of variables used in equation (3) below
}{2 is the data matrix of omitted variables
then let equation (3) represent the estimated regression model

oA
Yf}i151+e | (3)

@1 = (}il'}{l)sl}il‘Y is the OLS estimator _for~ equ:%tion 7(3»)‘ » (4)

The bias in the vector of estimated coefficients relative to the "true" estimate is

estimated by the following manipulation:

Substituting equation (1) into equation (4):

o N 2 4 : i
By = (X,'X )X (XB+ u) | )

¥For further discussion see Theil, H., "Specification Errors and the Estimation of
Economic Relationship," Review of the International Statistical Institute, Vol. 25,
pp. 41-51, 1957. — —

35

A-1



Since the expected value of [5 is unaffected by the vector of residual (E(u) =0 by definition).
EB.) = (X.'X.) X 'XB 6

Substituting equations (2a) and (2b) into equation (5):
E’ .
5 (7

- " '-l ' (3 ) 4

P =
N Carrying out the matrix multiplication:
EB,) = (X, X )7L X B+ (X, X)X X, (8)
17 Y1 gt it R T s M EAR R A
and simplifying produces the final result
;A B =28 where Z=(X,'X,) "X 'X )
(B)) =B, = 2B, where Z=(X,'X,) "X,'X, ®)

or in terms of individual coefficients .

T-T
(10)

E(b,) - b, = . Z. b .
i i j=1 i7" T -+j

1
T hus, the bias in the ith estimated coeffidient is the sum of the ijth element of the
7 matrix (which is the OLS regression coecfficient of i on j) times the T+ith coeffi-

cient of the true model,

If there is only a single omifted variable as assumed in the main paper (T—Tfl)

E(bi) - bi = zch;T
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APPENDIX B

CALCULATION OF d - THE IMPACT OF
UNEMPLOYMENT ON EARNINGS

This appendix examines the rﬁeﬂmdz\lagy used to estimate coefficient d of equa-
tion (4) (page 8) in the main body of the paper. Equation (4) is reproduced below and
relabeled equation (1B).

Y =3a.+3 A - b, Y. +TT+dU .. (1B)
0T aigss Yl 1963

proxy does not :ujentzﬁr NIDTA trainees, SDnSEquenﬂy it is not p@sable to esumate d
directly. However, it is possible to estimate d indirectly using this new data set., The
omission of the variable (T) from equation (1B) will lead to a conservative estimate of
the coefficient of d . Because the new data do not encompass the precise set of years
covered by the DOL data, equation 1B must also be modified by estimating earnings in
1963 instead of 1964 and by using only two years of "pre-training”" earnings in the model

‘instead of five, The effect of these changes on the estimate of the influence of unemploy -

ment on earnings was examined with supplemental regressions and found to be unimportant..

The modified model is presented in equation (2B),

. 1%0 -
+a. A+ 2, b Y+dU (2B)
1963 r 1559 Yi 1961 |

Coefficient d above is equal to d of equation (1B), *

These coefficients (and all subsequent coefficients) were estimated using a-subset of
the sample. The subset included individuals who in 1959 were between the ages of 23 and
53, had earnings less than $4, 800 in each of the pre-training years and had earnings »
greater than $50 in at least one quarter each vear. The use of this subset greatly facili-
tated the preparatmn and interpretation of measures of difficulty in fmdmg or holdmg jobs

and Ehrmnatéd some possible sources of bias in these new variables,

’*Thls Tormulation was. also used to calculate dD and d 1 in equatioﬁ (10) by introducing

LN -into-equation (2B).

as well as U

1961° 1961

B-1
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Orley Ashenfelter's work indicated that the estimated impact of MDTA training on
white males is $150 higher if the subset described above is used in conjunction with the
model specified in equation (7) instead of using the entire sample and the identical model,
Most of this difference is probably attributable to the fact that a disproportionate number

sample because their earnings were greater than the taxable limit. The differential be- -
tween the sub-sample and full data set is probably smaller for other groups since fewer
individuals are excluded for that reason; still, with each cohort, individuals in the sub-
Sarhple more closely resemble trainees than do individuals in the full sample. Thus, it
would be reasonable to use the sub-sample as the comparison group and it is almost cer~
tainly true that the estimatz of ? using the subset produces a conservative estimate of
d based on the entire sample, It is the estimate of coefficient d that is reported in

table II, line 4, page 13.
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APPENDIX C
CALCULATION OF up - THE DIFFERENTIAL IN

THE PROBABILITY OF BEING UNEMPLOYED
~-BETWEEN TRAINEES AND CONTROLS

This appendix examines the methodology used to estimate coefficient un

tion (6) on page 12 and in ¢ nT* of equation (9), page 19 in the main body of the paper.

The former equation is reproduced below and relab®led equation 1C,

of equa-

1962
=u +u,A+ D ulY.+u T (1C)

1963 "0 " A i=1957 Yi i ' 1964
As with the estimation of ﬁdi the deteimination of ur. is made indirectly using the
subsample of the data available to the author and described in appendix B,
The estimation of coefficient U is based on expressing U in terms of simple

correlation coefficients and standard deviations, The relationship is presented in

equation (2C),

“Tuz Tz Sy (2C)

where:

= The simple correlation coefficient between the subscripted variables,

iy

S = The standard deviation of the subscripted variable, v

Z = The linear combination of a constant term, and the variables A, YSQ . YSD
in equation (1B) which maximize Ty ’

Fortunately, sufficient information is available to estimate upper and lower bounds

- for the magnitude of Uy with some confidence,

The linear combination which maximizes the correlation. between U and' Z is de-
termined by regressing U against the variables included in Z. Assuming that the re-
lationship is roughly equal for controls and trainees, the correlation coefficient (tyye7)

¥As discussed in thé text, the methodology for calculating 20 is identical to the pro-

cedure outlined for U in this appendix,
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specified in equation (2C) is equal to the square root of the coefficient of multiple corre-
lation associated with the regression presented in equation (1B).

Because both the unemployment and training variables can be treated as random vari-
ables with the probability p that the variable equals one (and, therefore, indicates either
unemployment or trainee status) and the probability 1-p that the variable equals zéro,
the simple correlation between the two variables and their standard deviations can be ex-
pressed in terms of these probabilities, Equation (3C) presents this relationship.

_PyyptPp Byt Pr (3C)

T ———
uT SU ST

where:

Py = Pysr=i * P+ Pyusr=0 * 1P

Si; \/pi- (1%’){) where i=T,U

P

y, = the conditional probability that U= 1 given T= 1,

Thus, the simple correlation between U and T is a function of only three parameters

EPT ’ pU/Tfl » and PU/T:D ) 8

The probability that an individual selected at random from the DOL sample is a
trainee is equal to the proportion of trainees in the sample. The proportion varies
slightly for different race-sex groups but, overall, it is approximately equal to 5/12
or .42 since there are 50, 000 trainees out of a total of 120,000 individuals in the sample.
Thus, (pT = 0,42) ., The probability that a trainee is unemployed is known from MDTA
statistics and very close to one. Thus, pU/Tfl =1, The probability of a control being
unemployed is calculated from the social-security data available to the author,
the information available. The:ef@re, an upper and lower bound for Lo was used in
equation (1C).

The lower bound of up can be determined by cgalculating the value of ., /T that
minimizes equation (1C) given the value of the other variables. The calculation of the
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upper bound for' QT -was based on the assumption T, =0%. Estimates of the param-" 7
- eters necessary to calculate- u,T' are presented in table C-I along with values of up de-
rived from those parameters, Similar information concerning the calculation of 2 np is

_provided intable C-IL, e

*There iséhgffinitéfupper bound to the value of uy since as I;ZT = 1,up—e, How-
ever, it i_s very unlikely that theyalue of Igyr is high enough so"that this value of U

© ... .exceeds t}he Xfalué of U when Ty equals zern, .
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TABLE C-I

ESTIMATES OF THE PARAMETERS USED TC) GALCULATE Up =

_THE DIFFERENTIAL PROBABILITY OF BEING UNEMPLOYED .
" BETWEEN TRAINEES AND GD ,TRC)LS . > .

White  White Black - Black
, - male . female . . male  female
1. Maximum correlation between:: .44 .90 .48 .56
- U and ZE(IUZ) R . ~ S
2, Prgbablht? that an individual* L4242 .42 - .42
is a trainee - (pT) o '
3. Prahablhty that a trainee* is 1.0 1.0 HlD -1 1.0,
unemployed in 1963 - (PU/T I) | . . : L |
4, Plfobability tl;aig ccnttol*» is .27 240 0280 ,32
| unemployed in 1963 ~ (pU /T=C!) ; , -
5. Probability that an individual is__ . 69 66 .70 .74
- unemployed = (p;) . ) - ' -
6. Standard deviation of the trainee .49 49 49 .49
probability - (S’f) (variable 2)
7. Standard deviation of the unemploy- .46 W47 .46 .44
ment probability (variable 5) - (SU) . '
8. Correlation between U and T - .57 .61 56 . .50
(ry) - | ' | ' .
9. Carrelati:on between Z and T that .46 .52 .63 kx
minimizes Up - LIZT) .
10. Lower bound of u..(r, g = Variable 9) .44 .46 39 .24
11, Upper bound of u,, (IZT =0) .53 .59 .52 .45

__s*Thls person is assurned to be randomly selected from the DOL sample.
*%*The minimum value of- IZT for black females is not a real number, The value of

ryg Wwas used as a proxy for Ty -

—. NOTE: The more conservative estimate of U (variable 1@) is used to calculate the bias,

C-4

19




" ,?‘N;

ESTIMATES OF THE PARA.METERS USED TD C‘.ALCULATE L rlT

TABLE C-II

THE DIFFERENTIAL PROBABILITY OF LOSING ]'C)B

TENURE BETWEEN.TRAINEES AND.CONTROLS..

Maximum correlation between

ll
gn and Z - (fgnz)
2, Probability that an individual*
trainee -~ (pT) ‘
3. Probability that a trainee*loses job
tenure in 1953 (an/T 1)
4. Probabiliw that a control* loses job .
: tenure in 1963 - (p_ o n/T= 0)
5. Probability that an 1nd1v1dual loses ij
tenure - (p, )
- : gn
6. Standard deviation of the trainee
probability - (St) (variable 2)
7. Standard deviation of the job tenure
probability (variable 5) - (S,2 11-)
'8, Correlation between ¢n and T -
FEETA G T
. *% 3
9. Esﬁlmate Bf En (I 7T = jSz)

White 7 White Black
_male female male -
22 .19 .23
.42 .42 .42 ;
1.0 1.0 1.0
19 .13 .20
.61 55 ;éz,‘
.49 .49 .49
.49 | .50 49
.68 77 .67
.66 .77 é}éé»‘

“*This person is assumed to be randomly selected from the DOL sample.

**The values of

ZT
caefﬁclent. Variations in Ty OVEr a realistic range is reasonably srnall Therefore

only a Smgle value for QnT is shown,
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APPENDIX D

THE DATA USED IN THIS STUDY

" The data used in this study were derived from a stratified random sample ofthe T

--- Continuous Work History-Sample (CWHS) of the Soclal Security Adrnmlstratlgn fcu: tlje
years 1959-1963." The CWHS is a set of longitudinal zemzds of the- earnmgs of c::ver

" 800,000 individuals, derived from quarterly employer repcrts for a“1% random sample )
of wa:‘kers covered by social SE«:HILW insurance (DASDI—II) “The initial sample used ‘

: here was drawn for a different study and while it included 10% of C';WHS -covered 1ndl- -

'v1duals aged 20-60, 1t mtentmnally over -represented age groups 17~ 19 and 61-65, A
number of steps were taken to reduce this 1n1tlal sarnple to the fmal farm used in ﬂllS '

study.

The first step in reducmg the 11111;131 éample was to sele::t only individual fEGOIdE 7
c:c:ntammg employer reports fo:r Each year covered by the. samrle. _ (Many mdlvlduals m
the 531‘1’11312 were out of the 1abor force or in erﬂplnyrnent uncove:red by OASDHI fcr Dne }
or more years, ) After this first reduction, the remaining recards were divided into t‘wo
job mobility groups: " individuals were considered mobile if e1ther the industry or (;ou;y:y
of major job was changed at some time during the period; ‘othérwise they were conéideredv
non-mobile. * The final step was to select only workers between the ages of 23 and 53 as’
of 1959, whose éarningé did not exceed the social Secuj:ity; taxable limit of $4800 in any

year.

These criteria were :111 mtemjed to Elimlnate IEEOIdS of 111d1v1duals who might be very -

different from manpower pIDgIarn enrollees. These steps also maximized the information
available for each individual, Since quarterly earnings are not reported after the yea::ly
total reaches $4800, the inclusion of individuals with earnings greater than $4800 would
have limited the applicability of the unerﬁploymeupmeasuze used ,u this study. . Similarly,
if individuals with no émployé;r record were included in the sample, the accuracy of the

, fﬁobilii;v measure would have been greati’y reduced. In additi@n this step decreased the

“Flndlvmluafs who held two ]obs in the same industry and county during a single year were
alsa counted as mobile, although they posslbly held bnth jobs slmultaneausly, ’



S

Finally, the prime age criterion was set to eliminate from the sample, young persons
who were attending school, and older individuals in part;;al or full retirement.

_ Table D-] presents information about the sarnpl iz of tiiedata gséd in this é;tu,dy_

The variables used in this study are defined in table D-II, In two cases the variables

deserve further comment, 4

Quarterly Unemployment

The quarterly unemployment measure is an estimate of the amount of time an indi-
vidual was not employed, It was constructed by detecting the dip in earnings that in most

cases accompanies unemployment, Thus, a person is considered to have experienced un-

employment in any quarter for which earnings were half the earnings of the highest quarter-

that year, In addition, a PEfSOI’l'\V""E’% considered to hav«& experienced unemployment in any
quarter in which his earnmgs ‘were below $300 because it was assumed that any individual

earning less than $25 a week could not have been fully employed The minimum eazmqgs

‘criterion was espemally des1gned toprovide a mechamsm for ehmmatmg part-time workers

particularly students, from the sample.

Loss of Job Tenure.

The loss of job tenure is measured by detecting a change;;ﬁ .major employer between

two years rather.than within a single year. (This latter measure could only be derived

from quarterly data not readily available at this time.) -In, order to show a change of
major employer between two years there must have been sufflr.:lent lcmgevny of ernploy-
ment for one firm to have pald the largest proportion of earnings in the first year and a.
different firm to have paid the largest proportion of earnings in the second year. In order
to satisfy t;.h']’:s‘c:riterion it is most likely that employment with the first firm will have ter-
minated roughly within the middle twelve months of the two-yeat period, Because other
variables, particularly earnings, are measured within a Smgle year, the longewty meas-
ures are closely correlated with variables in two different years, '
In addition, it is not possible unequivocally. to detect a job change without a change of
industry or county of major employer, since this measure cannot differentiate between an .
individual who changes from ore job to another while remaining in the same industry and

county, and an individual who holds the same two jobs simultaneously.

Table D-III describes, in detail, the characteristics of the individuals in the sample.

D-2
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TABLE D-I
SAMPLE SIZE BY SEX, RACE, AND .. °"
'MOBILITY GROUPS -

White White  Black Black
Male Female Male Female

L. - Total individuals in the mobile group ' P
~ meeting age and income criteria © 6385 5559 1773 - 851
2. Percent of the total mobile group - 45,2 38.2 12,2 5.8

~3. Total individuals in the non-mobile
group meeting age and income . _ _
criteria 2448 4832. o715 753
4, Percent of the total non-mobile group 28.3 85.0 8.2 8.6
5. Combined total meeting criteria 8833 10390 2488 1604

o - Mobile ~Non-Mobile
o - Growp © Growp .
. 6. Total | 53, 849 31,985
Y Total meeting age-income criteria 14, 568 ' 8,748
" 8. Percent of total ; - ..27.0. : 27.4
9 Total failed age criterion : 23,794 .. . 7,981
10. Percent of total - ' 44,2 | 25, 2

11, Total failed income criterion but - . _
passed age criterion 15,486 ] © . 15,256

12, Percent of total- 28.8 el 47,8
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TABLE D-II . S
DESCRIPTION OF VARIABLES USED IN THIS STUDY

1. Years covered in the data: 1= 1959, 2 = 1960, ..., 5 = 1963,
2, " Age as of 1959; 3=123,4=28, ...,9=53
(There are no individuals aged 24-27, 29-32, etc. in the sample. ) L
3. Sex: 0= rnaie’, 1 = female, '
4, Race: O = le.ite, 1 = non-white. T
5. YUi - earnings in year i ($100's)
6. QUi = number of quarters unemplovéd in year i (earnings dip measure)
A person is considered to EKPEI‘lED.Eé a spell of unemployment in quarter j
of year i if the.earnings in quarter j are either less than half the earnings
of the highnst paid quarter or less than $30D . :
7. —LNl - loss of job tenure dummy (job c:hange dumrny)
A pEISOll is cansniered to have lost job ‘tenure if he changed Emplayers hetween
year i and year i+l.
8. DQUI - quarterly earnings dummy, year i
This variable indicatzs if an individual's earnings re::nrd Satlsleecﬂ any of the
quarterly unemployment criteria listed for vamable 6 (QUl) In that case
DQUl 1. Dﬂlemlse DQUi=0, - i - .




TABLE DIl ™~

AVERAGE CHARACTERISTICS OF THE SAVPLE
BY RACESEX-MOBILITY GROUP

Whitemale . " - * Whitefemgle - - | Blackmale : * Black-female
Both Mol TQ'DTIE Both  Mobile nﬁ'ﬁ“b“ﬂe Bt Moble ”;b"" Both  Mobile Nﬁb”,
| aroups... grnup grnup - Groups .. group - Qmﬁp':" .g_rgu'ps - group - o gmups gmup e
Averge g e Tme ms w0 [m% @y ws. B0 w1 B4 |08 w2 %
Average aarnings (dallars) : : e . e
Year 1953(Y1x100) 2031 67 759 | 203 1018 2919 1988 1818 210 | 1443 147 11
Year 1960(Y2x100) 405 208 19| 246 13 /4 | 20N 1873 2562 | 1626 1440 - 1836
Year 1960(Y3x100) 2095 2314 26T | /30 WM. 628 | N0 1934 2B | M0 1555 1987
Year 1962(Y4x100) 675 04 3N | 40 26 2063 | 231 2164 245 | 1813 . 1662 194
Year 1963(Y5x100) . 280 2641 3142 | B3 257 2754 | 436 206 7B | 18G5 iM43 200
Average quarters=unemployed o -
Year 1953(QU1) 1B 13 B8 118 148 81118 .48 821 20 147
Year 196010U2) - M9 13 50 % 1@ gl s 6| 160 18 10
Year.1961(QU3) (AR Wi T2 8 14 B8 140 ¢ B3| 152 1M 9
© - Year 1962(QU4) |16 10 69 88 114 .- 8D 106 1M 81| 145 162 1.26
Percant experiencing income g _ T
dip greater than 15 percent ! , A
Year-1958(YU1) ' 109 227 14 [128 118 67 | 183 21 63 14[1 188 8.7
b Year 1960(YU2) 166 205 64 1151 A0 94 (181 224 14 |66 205 109
. Year 1961(YU3) (13812 63 127 180 53 |14 175 86 | 143 1998 19
Perzent unemplayed _ .
Year 1961(DQU3) 463 830 28 N3 5§ 84 1489 - 515 215 |545 634 446
‘Year 1962(DQU4) 48 504 282 |35 500 64 |43 B2 49 (536 615 N
Income distribution 1959 _ | '
§ 051600 25 344 167 | 358 447 245 |35 425 218 |53 666 489
£160063200 12 40 BB {434 BY - 48 |413 459 507 (349 289 45
$3200-54800 - 2_-_3!3 238 44 |05 163 4 |62 16 76 (6B 43 - 96
Percent changad job 7 i Ty
Year- 1959{LN1) : 367 R0 0 | /I 46802 0 (30 53202 0 (247 455(3) 0
Year 1960(LN2) 467 64700 0 |58 ‘a8 0 (432 60701 0 127 4851 0
Year 1961(LNJ) 3 ol 0 |27 4213 . 0 |32 4953 - ¢ |235 4424 0
,’\ ' Year 1962(LN4) #2 4501) 0 |23 41904 0 |8 4780) 0 |83 4892 0
Distribution of fast job changa '
- Between states ‘ 7 -
* Beiween industry(MB1! . 138 972 ¢ .056 054 0 06 4903 0 0% 067¢4) 0
Within industry{MB2} 4299403 0 023 0418 0 08z @6 0 02 0. 0
Within states between counties ' : o - _
i Between industry(MB3) J13 1844 0o O a4 -0 00 424) D 017 463 0
- “Within industry(MB4) 03 0d6l6) 0 | .42 07 0 033 o180 0 028 0838 0
Within counties _ . - N
Between industry(MB5) 204 2840 0 207 Al 0 28 ) o 78 3% 0
Within industry(MB6) 092 a%6B 0 A0 20712 o a2 a2 o0 J89 3561 0
Percent with three ar more job changes ¥ :
- {MB3) - 46 M 0 |15 22 0 |%8 %I 0 |137 B "0
- Percent experiencing no |ﬂb changg : : :
1958-1963 1 .| 465 R7 469

Nme Numﬁers in parenrheses Indicate rank urder

gruup



