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o : -~ AN _ECONOMETRIC MODEL FOR THE EVALUATION OF MANPOWER PROGkAMS

,Befhéfd Rostkérl‘

Ihe Rand Corporation, Santa Monica, California

INTRODUCTION

The decade of the 1960s witnessed a sharﬁ increase in the use of
benefit-cost analysis to examine questions of human capital formation
and to evaluate specific manpower programs. In general, the evaluation
of manpower programs is costly and time consuming because contrdl groups
are established and all subjects are traced through the program and A

. follow—up period. This paper suggests a method for the evaluation of

manpower programs by means of a standard national control group and a
simple econometric model. 1In addition, it illustrates how this proce-

dure was used to evaluate the performance of employment counselors in
the State of California.2

BENEFIT-COST ANALYSIS AND CONTROL GROUPS -

Calculation of the benefit derived from a human capital investment
project requires one to subtract from the earnings of program partici-
pants the earnings they would have received if they had not been in
the program. In general, the opportunity cost of such an investment
program is the largest single costitem.3 Establishment of a control
group is a generally accepted means of estimating the appropriate costs

to charge against the program.

The author wishes to acknowledge the advice and criticism of his
colleagues William P, Butz, David H. Greenberg, and Gus Haggstrom.

The Rand Paper Series - , ; S : . 2See F. W. Blackwell et al., Performance Rewards for Services to

: . e . . ‘ % 7 . Ay xS z 58 Job A ke
e . . . f.. the Employclle Poor: A Proposed Incentiwe Pau Sustem for Job Agents,
. Corporation as a service to its professional staff. ; | h P : .
_Il’_?’pgrs ere éiseljfsdtgyfa;rc}':ﬁt:t?t?\e ex’ghange of ideas among those who share the : , R-1028-HRD, The Rand Corporation, Santa Nomica, June 1972.

eir pur; 3 : . :
authouBs r%search interests; Papers are not reports prepared lnhfurl’flllmen: :;
Rand’s contracts or grants. Views expressed in a Paper are the author’s own,
 are not necessarily shared by Rand or its research sponsors.

3For example, Schultz has estimated that wages forgone while stu-
dents are in high school account for three-fourths of the total cost
of their education. See Theodore W. Schultz, The Feonorie Value F
Pduecaticr, Columbia University Press, New York, 1963, p. 28.
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There aré two major and.related issges in the construc;ion of a
coﬁtrol grOup: “First, since a contro1 :epresents a statist;cal probiim,
what statistical procedures will be ﬂsed? Second, what data Pase will |
be’used? The traditiomal methodology requires a matched control groupf
A common a@proach is to use "no-shows" or similar peopieywho are known
to the agency but who do not apply for the specific treatment progr:m.
The self selection of those people implies that they are in fact di f »1
ferent from the treatment population. An alternative to the t?aditiana
procedufe is a national panel. This would‘require‘collecting data on
an untreated group of'individuals who may not havg characteristics
identical tb those of the treatment group and using regrgssionftec:—
niques to allow for differences. Haggstrom has shéwn that the cio ce
of technique ?‘epends upon the size of the group in relation to the ‘
treatment popuiation, as well as upon the estimated diﬁferegce in mean
‘regponse of the two groups in the absence of the treatment.

Aside frix the difficulty of formulating a control group, colleit-
ing information from control group members is expensive. For examp ﬁ,
Borus and Buntz surveyed numerous evaluative ‘studies of manpower pro
grams and found an average cost per control group respondent of between
$60 and $70, with a range of cont:ol group followfup responses-fro?

33 to 92 percent. The average response rate was about 60 percent.

In addition, the establishment of unique control groups to evaluate1 :
single manpower programs requires that the evaluation cannot take place
until all foliow—up {nformation is collected and processed, sometimes
at a delay of several yéars. A national control group would spread
the cost over many i{ndividual manpower programs and could provide for

{nterim program evaluations at the time of placemeng, befo:efthe full

follow—up period.

Lous Haggstrom, A Comparison of Alternative Methods for Estimating

roatnont Bifects, The Rand Corporation, P-5067, August 1973. — = =

2Michaé1 Borus and Charles G. Buntz, "problems and Issues in the

Evaluation of Manpower Programs," Industrial aﬂd,Labor‘RbZat$0ﬁs Review,

vol. 25, No. 2, January 1972, p. 239.

e

THE CALIFORNIA JOB AGENT PROGRAM

~The technique of a national cbntrql group was used to evaluate
job agents in California., In 1968 the California Legislature created

the Department of Human RéSOurce Deve1opment and the position of job

agent. Job agents are special employment counselors who work with the

. disadvantaged and unemployed population. The legislation also provided

that job agents be paid on an incentive basis, when performance measures

were developed. The Rand Corporation was asked to help in determining

appropriate measures of performance reward and to design an incentive
pay system.

THE MODEL OF CLIENT INCOME GAIN

The principle upon which the incentive plan’was based 1s that re-

wards should depend upon improvements in clicfits"' earnings brought about

through services provided by job agents. This is consistent with the

objectives of most manpower programs, which have tried to increase the
future income stream of program participants by reducﬁngbthe time. they
are unemployed or by increasing their post-unemployment wages or job
stability. ‘

The net pecuniary benefits attributed to the job agent from income
gain by an individual client can be estimated as: .

T=Y-% (L)

where the client's estimated net income gain (benefit)

the client's actual money income in period T

> 4 A
it

the client's predicted money income in period T,

inferred from the behavior of people in the -
national control group.

To calculate the net benefit from participating in the program with
Eq. (1), it is necessary to define a common period over which to mea-
sure and predict money income--that is, periodT.l : ‘

The detérmination and treatmentwaf‘én appropriate berefit period

45 an important step in any evaluative study. Ideally, one would like |
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One way a program can increase a client 5 earned inceme 1s to reduce

" his unemployment below what hP would have expected had he not received

program services. Slmllarly, net beneflts from the program will be

increased if his wage rate and number of days worked can be increased.

The appropriate period over whlch to measure a client s income is equal '
.to his predicted duration of remaining unemployment had he not partici-

pated in the program, plus & predetermined follow-up period. Therefore:

T=P+R . , V: (2)~

where benefit pefiod

"

predetermined post-unemployment tollow—-up period

0y WO
]

]

predicted duration of remaining unemployment, had
the client neot joined the program.

~ ~ o S

R = 6h(a - DUy/3.1

It follows, then, that'calculation of the client's income gain requires
estimation of DU = f(¥X) and the prediction of fU for the client,

Furthermore, since earned income is not receivéd during periods of
unemp loyment, '

Al A,
= WR « DW - | : (3)

to measure the discounted (present value) stream of net earmings that
occur for participation in the program over the working life of the
client, Practically, it is possible to measure post-program earnings
over only short periods of time-~-traditionally one or two years. The
net effects of participation have been measured either in terms of

rates of return, which require assumptions about the discount rate and
the future stream ¢f earnings for clients and members of the control
group, or in terms of earnings over a simple, undiscounted payback per-

iod,  In this paper, a client's income gain w1ll be based on net earn~
ings during a predetermined period.

If the days the client has already been unemployed, A, are equal
to zero,\then R = : is the predicted duration of unemployment
If A is positive, then R is the estimated value of E(DU - A/DU > A)
Furthermore, since this is equal to; oh(A - U) /o, where U = E(DU a?
VAR(DU) , h(K) = E(Z - K/Z > K) and & ~ N(0, 1). Therefore R can be
estimated by ch(A — DU) /6 where 62 is the residual mean square result-
ing from the regre~51on of DU on f (X)

where

-5~

| ﬁi = predicted wage rate in follow?up period,'P, if the
client had not Joined the program
predicted days ‘worked in the follow-up: period if

P

the client had mot joined the progpam.

= d oW = £. (X)
Therefore, it is also necessary to estimate WR = f. (X) an

The expected behavior of a program cl

he control group.
r of a similar person ‘in t ‘
e group members and estimating

ient can be inferred from ‘the

This requires
actu

modeling the economic behavior of control

ajor
the model using appropriate statistical techniques. The three ma]

t derived from the program are

ed the net’ benef1
factors that determin and number of days worked

the duration of unemployment and the wage rate

n E

~ .

i i : iables in
variables in a simultaneous system. . A discussion of the var

this system appears in the following section.

(a) DU= flcm, X,)

' B ).
(b) DW = £,(WR, X))
(c) WR = f3(DU, DW, X,)
where | py = days unemployed

pWw = days worked in period P
WR = wage rate in period P
‘= gets of exogenous variables—-personal

X., X,5 X
v ? characteristics, prev1ous work history,

'and education.

re of the model requires that consistent esti-

del be obtained by two-stage

‘The simultaneous natu

mates~of the structural parameters of the mo

and prediction of'g\ls

= f X
lAlthough direct EStimation of Y & tep of predicting WR and.

possible, carrying through the 1ntermediate‘s
4 allows for 1nter1m program evaluation. B



least squares (ZSLS) regression. Equatlon set (4) can be estimated -
. for people similar to program clients by using appropriate national
conLrol,group data.’

Equation (1) is a standard way of calculating the net benefit de~
rrved from a manpower program. It is unique only in that Y is statis—
tically obtained from a national control group rather than from a
control group specially constructed for the individual program. The
full follow-up period must pass before actual post—-program income, Y,
is reported and the client's income gain can be calculated. However,
program decisions cannot wait several years until all information has
been received, One of the advantages of using a national control group
is that an estimate of client income gain can be,calculated when a

cllent is first placed on a job. For example, at time of placement,

more information is known than vhen the client first joined the program—-

‘the duration of wmemployment and training and the wage rate and ocecupa~ -

tion at time of placement. Therefore:

>

T=Y-Y (5)
where T = client's‘estimated interim income gain
¥ = revised projection of money income in period T
Y = initial projection of expected money income in
period T
and
=DW - WR [k ~ R] « WR (8
where WR = wage rate at time of placement
- R = duration of unemployment and training (total
unproductive time) after joining the program
DW = revised projection of days worked in the follow—
‘_ up period;’ L ' '

6Q 1W1th the techniques of indirect 1east squares

. a, + ay WR* + g X2

e i e

-7~

For example, if only the number of days of unemployment was reduced as
a result of a client's participation in the program, his interim income
gain would be [R - RJWR. If the program was responsible only for an
increase in the wage rate at placement, the client's interim income

~ /\ \
gain would be [DW ¢ WR] -~ [DW * WR].

THE ECONOMIC MODEL

The three major factors necessary to calculate client income gain

are the expected duration of unemployment and the expected number of
days worked and wage rate in the .follow-up period. TEquation set (4) »‘
shows these factors as functions of exogenous and endogenous variables.
Table 1 presente the individual variables and their hypothesized signs.
The exogenous factors listed are generally included in job applications
and on statistical profile reports of program participants,

Equation (4a) is suggesred by the model of job search and unemploy--
ment developed by Mortensen.l From his theoretical formulatinn
Mortensen has shown that the higher an individual's acceptance or
reservation wage the longer he is likely to be unemployed, other things
being equal. Mortensen also concludes that the greater the individnal's
skill, the greater the number of available job opportunities and the
shorter the period he can expect to be out of work. If the clients
.wage at placement can be taken as a.reasonable surrogate for hls reser-
vation wage, and his wage on his last job can be taken as'a measure of
his productivity, the former should be positively related to duration

of unemployment and the latter negatively related.2

where WR* is the reduced form forecast. Therefore,

DW = a5 + a; WR + B X
where Xé is the revised vector of client characteristics containing
information on the occupation at time of placement.

1

See Dale T. Mortensen, "Job Search, the Duration of Unsmployment,
and the Phillips Curve," American Economie Review, Vol. 60, No. 5,
December 1970, pp. 848-850, ,

Jbzd, In the Mortensen model thekduration of unemployment is shown
to be a function of the distribution of all relative wage offers, the
maximum acceptance or reservation wage. These factors also define the
wage the individual can expect to receive after placement., If the ex~
pected and actual placement wages are equal and if the distribution



Table 1
EQUATION SET {4)

, Equation
_ ~ (43) _(4b) (4c)
Variables DU = £, DW= £, WR= £,
Endogenous variables ) c
DU , o
DW ' v : -
Exogenous variables (X) : X1 Xé X,
Family characteristics ‘
Marital status (married) - +
Size - - +
Personal characteristics ’
Sex (male) , - + +
Race (white) S + +
Handicapped B + -
Education L - + +
Vocational training - +
Age - + +
Veteran - ‘ _ - +
" Welfare : + - -
Work history, previous year
Wage rate - + +
Number of days worked - + +
Number of days unemployed + - -
Other factors
Union membership - -+
Occupation (blue collar) + + +
Private transportation - - -
Physical location (rural) -+ -
Regional location (west) - Lo +

Although skill levels and the placement wage rate should be promi—

_nent in determining the duration of unemnloyment other characteristics -

are alse important' famlly characteristics, personal,characteristics,

and maximum wage offer are given, the expected duration of unemployment

~can be defined without information on the reservation wage rate. -

Mortensen suggests that employment opportunities and the maximum wage
offer are functions of the characteristics of the person searching the .

- job market. In particular, the duration of unemployment is a decreas-
~ing functlon of skill ‘ : : , o

-9~

previous work history; and such other factors as'location. ’Family

‘factors should be important in determining the effort an unemploYed R

individual expends looking for work. Certainly, being unemployed can
be an unpleasant experience. However, it becomes more than that when
other people depend upon the client's joh for their well-being. There-
fore, one might expect that married people and people who have large

- families would try harder to search the labor market and should experi- ,

ence shorter periods of unemployment.

The personal characteristics of the individual should also'be impor-
tant in determining how well he searches and how receptive future em-
ployers are likely to be. For example, there is some evidence that the
labor market discriminates against females and minorities. The handi-
capped, the high school dropout, and welfare recipients are also likely
to have difficultj in fivding employment. ‘However, people who have

;‘special training and people who have'access to private transportation

are likely to experience shorter periods of unemployment.

In general, yesterday's economic behavior ehould_be an important
predictor of tomorrow's behavior. People with stroné,work histories,
as measured by number of previous days unemployed, number of days
worked, and wage rate, are likely to have shorter periods of unemploy~

ment. Previous work history alse acts as a proxy for other factors

not explicitly included in the analysis. . For example, it is likely

that the job-related consequences of drug addiction are reflected in
the previous work history of the addict. The model indicates that the
economic behavior of an addict would probably be poorer than that of
a nonaddict.

Occupation and union membership, urban location, and regional loca-
tion also influence the length of time an individual can expect to be
unemployed. . For example, union members and people living in urban
areas should have an advantage in their search of the job market.
| In sum, equation (4a) shows that the duration of unemploymeht is
a function of the wage rate the individual receives upon placement and
a set of characteristics that helps to define him and his employment
opportunities. 1In effect,'equation (4a) approximates,the reduced form

of Mortensen's model.
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EquatiOn (4b)’sugge5ts that thejlabbr‘supplied in;the-posté :

~unemployment period depends upon the personal-characteristics of the

" individual as well as on the prevailing wage rate. Economi¢ literature

is replete’with discussions of the shape of the labor supply curve that
suggest the effect of wage change on labor supplied isfindeterninate

" and depends on tne‘size of the income and substitution effects.” ’Many

of the exogenous factors that are important in determining the‘duration
of unemployment are also important in determining the number of days I

the individual is likely to work in the year following placement. For

~ example; a person with a large family may feel the need for a larger

income than a single person and therefore work more days. :
Seversl factors included in equation (4a) are excluded in equation
(4b). Vocational training should be’helpfulyin a person’s finding
employment and even in determining the wage he is likely to receive,
It is not included in equation (4b) since once someone is working his
previous training should not affect his job stability. Similarly, |
union membership and previous occupation are probablyvnet important

in deteriining job stability.

Equation (4c) implies that the wage rate in the post-unemployment

period 1s related to the number of days for which an employer is-will—k

ing to hire the client, the length of job search (duration of unemploy-
ment), and the client's personal characteristics. For example, Kasper
found that the‘average asking price of labor decreased‘over—the dura-
tion of unemployment.2 This is consistent with a declining marginal
utility of leisure and a deteriorating household asset position aver

time and implies a negative relationship between the wage rate at place~

ment and the duration of unemployment. Furthermore, there may be a
negative relationship between number of days worked and the wage rate
in the follow-up period. In certain types,of seasonal work such as
construction, employers pay premium wageseto'compensete werkers for
the loss of income when short-term jobs are ended; B

Por a review of supply curve theory see Richard Perlman, Labor

Theory, John Wiley & Sons, Inc,, New York, 1969, Pp. 3~28.

2Hirschel Kasper; “The Asking Price of Labor and the Duration of

o Empiggment," Revmew oj‘Economtas and Stattsttcs, Vol 49, May 1967,
P . , o ,

‘ ;11_

The characteristics of the individual, his work history, and his
location are likely to determine the wage rate he will receive after
placement. In general, factors that are negatively associated with
duration of unemployment and positively associated with job stability
will have a positive‘sign in this equation. Some factors excluded
from equation (4b), such as unilon membership and vocationalttraining,

re expected to be positively assoclated witn higher wages and are in-
cluded in equation (4c). Family characteristics, however, are excluded

from this eguation; such factors as family size are not expected to

~ affect wage rates. Similarly, although the actessibility of private

transportation may be important in determining the duration of unemploy-

ment, it should not affect the hourly wage rate after placement.

A NATTONAL CONTROL GROUP: THE INCOME DYNAMICS PANEL
The calculation of either the initial or revised expected money in-

cone requires the estimation of equation set (4). This sectibn examineS’
a set of survey data that can be used as a national control group and
the data base upon which the model was estimated. The results of
estimating the model are presented in the ‘fext section. A national
‘control group, should be randomly .drawn from a population similar to

that of participents‘in'the‘program, and measures of economic behavior
must be traceable over t4ime. The Income Dynamics Panel (IbP) of the
University of Michigan's Survey Research Center appears to pravide an
appropriate data source.’

‘The Income Dynamics Panel contains a representative cross-section
of the United States as well as a supplemental sample of families known
to have low incemes._ Between 1968 and 1970 the representative cross-
section sample netted 2,574 cases, and the suppiemental sample netted

1, 891 cases. These interviews were designed to collect information

" that explained short-term changes in the economic status of individuals

and families.

lFor a complete discussion of this survey, see James N. Morgan and

James D. Smith, A Panel Study of Income Dynamics, Vols. I-III, Insti— o

tute for Social Research, Survey Research Center, University of
Michigan, Ann Arbor, 1969. "
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" The IDP members inteiviewad in the springs of'1968, 1960, and 1970
supplied information that portrayed their employment‘experience in. 1967,
1968, and 1969. Sincekmcat manpower programs are reserved for indivi-

duals who are both unemployed‘and disadvantaged, the model was esti-

- mated using a subsample of IDP members who met the definition of dis-

advantaged used by the California Department of Human Resource Develop—
ment and had some unemployment in 1968. As a result vnumber of days
unemployed in 1968, number of days worked in‘1969, and 1969 wage rate
were the endogenous variables‘DU, DW, and WR. Factors that reflected
previous employment experience--number of days worked in 1967, number
of days unemployed, occupation, wage rate, and money income~wweré

treated as exoganous'personal characteristic,variables.

STATISTICAL RESULTS: . AN EXAMINAIION OF THE LABOR MARKET BEHAVIOR
OF THE DISADVANTAGED UNEMPLOYED

This section presents the regression results obtained by fitting

: the Income Dynamics Panel data to the model presented in equation set

(4). Since the equations in set (4) are.simultaneously determined,
ordinary least squares may produce inconsistent estimates éé structurai
parameters, Therefore, equation set (4) was estimated using two-stage
least squares, Table 2 presents the reducéd form. estimates and Table
3 presents the 2SLS estimates. In both tables, triple asterisks indi-
cate binary variables where zero equals "o" and one equals "yes."
Double asterlsks indicate variables are statistically significantl at
the 5 percent probability level. ‘ ,
The reduced form equations express each endogenous variable as av
function of the exogenous or predetermined variables.2 In effect, the
reduced form estimates of the coefficients account for not only the

direct effect of the exogenous variables on a particular endogenous

‘ variable but ‘also their indirect effect through the other endogenous

variables in the system. The 2SLS estimates allow one to distinguish

lSee P, J. Dhrymes, "Alternative Asymptotic Tests of Significance
and Related Aspects of 2SLS and 2SLS Estimated Parameters," Revzew qf :
Economzc Studzes, Vol. 36 (2), No.k106, PP. 213-226.

For a derivation of the reduced form see E. Malinvaud, Statzstzcal

 Methods of Econometrics, Rand McNally and Co., Chicago, 1966 p. 499,

TR
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Table 2

REDUCED FORM REGRESSION ESTIMATES

~ L Depeadent Variables
1968 1969 1969

Days Unemployed Days Worked Wage Rate(¢/Hr)
(oU) on (R
Explanatory Variables Coef T Coef T Coef T
 Family size | “4.15 -2.2777 3,46 1.33  -.89 -.18
*kk . . : e de ki
: £.1.3 :
Male B33 -1 -5L38 2,200 -17.58 -.d0
» : hk : .
Physically handicapped . -21.39 ~2. 41 10.81 .86 -80.14 -3.37 "
Vocational training 34.11  3.78° "  -8.02 -.63 83.64  3.46
* k% ’ E 3.3 . k%
Welfare 9.63 .84  -50.57 ~3.12° -83.80 -2.75
*&k % :
Wnite L -33.94 -1.96" 94.48 3.85 -69.46 -1.50
Spanish surnamé*** -3.62 -.32 -19.84 -1.24 -13.14 -.4%
vk . t 1.3
Veteran . - . -15.25 -1.717% 19006 3.08° " -18.96 -.79
: ** B .
Number of cayxe in family -13.91 -2.29 .90 .10 3.02 .19
. *k
Age ’ ) . : 2-17 " ‘3058 -030 _.34 _.93 —.58
' kkdk . . ) *% i o
nigh-school dropout 29.30 2.08 10,90 .55**. -6.57 ‘ —,17**
Age x high-school dropout -.32  ~.66 -1.3% -1,91 3,01 2.28
) [ 1] . 3.1
1967 income .01 3.39 -.004 -.85 04 4.80
L Rk : ek ¢t
**% -
1967 wage rate -16.79 -3.67 8,59 1.32  -26.44 ~2.16**
1967 daya unemployed ~ .06 .88 -.05 ~-,52 43 2.28
Recent long-term wmenmploy- - : '
Labor wnton -15.00 -1.20  -6,79 -4l 116.27 3.3
3.1 : .
1967 blue collar i -20.87 -1.72"" -20.84 -L21  78.61 2.42
*
1969 blue collar ©-9.88 -1.11  BL75 6.6 -L.78 -.08
Rural srea’ 24,99 3.20" -27.49 -2 48 ~5.63  -.27
' : b 3
Western States 26.12 -2.77"% 30.76 2.30™" -36.66 -1.46
Intercept 173.8 9.4 99.64 3.80  181.3  3.67
stendard error - 45,48 o 64,59 12157 |
F-statistic - 9,32 LR
R | 8T L .53

Degrees of freedom | 163 o _le3 . 163

* Significamt at the 05 probabilicy level.
gy Binary varinbles, 1 w yes, LR ~no.
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' TWO-STAGE LEAST SQUARES REGRESSION ESTIMATES

Dependent Variables

~T1968 1969 1969
- Days Unemplovyed Days Worked Wage Rate .(¢/Hr)
| . ~(o0) oW ; Ry
Explanatory Varisbles Coef T. Coef T Coef T
Endogenous ' '
1968 days unemployed - =1.29 —1.77**
1969 days worked o ~1.16 -1.68""
1969 wage rate 26 271" -.06  -.89
Exogenous ' ' )
%
Family size -3.91 -1.72""  3.60 1.49
*kk *k ! 5.1,
kkk . 8.1
Male ~3.70 -.18  -50.44 -2.16"" -81.86 -1.43
Physically handicapped | -.27  =,02°  2.00 - .15  -90.69 -3.04""
hkik
Vocational training 12.07 .86 - | 118.86  3.34°
kK Kk Rk , *k
Welfare 31.72  1.89" " =57.35 -3.68" -128.83 -3.05
*kk . .
White ~15.64 -.73 °  90.21 3.82°"  3.45 .05
(.33 '
Spanish surname -.16 -.01 -15.38 -1,28 -46,12- . -1.09
Akk . '
Veteran -10.25 ~-.94 8,97 3.227
Number of cars in famlly  -14.71 ~1.94 "
*%k
A.ge 2-42 . 3'18 -.18 "’.22 1.64 076
) *kk *% )
‘High-school dropout 31,04 1.76°° 14.20 .74 45.03 .81
. *h
Age x high-school dropout -1.12 -1.71 -1.32. -1.95** .88 242
1967 income | | 05  4.44""
» A o . )
1967 daye worked -19 2,947 18 2.6 —.67 -2.43""
. : ok :
1967 wage rate -9.82 -2.33 -39.25 -2.32™
1967 days wemployed  -.05 -.52  -.04 =.37 46 201"
Recent long-term unemploy- . "k o L
ment** 17.51  1.66 -7.21  -.61 8.82 .33
R 11 : .
Labor union ~45.64 -2.37"" 88.32  2.36°"
. R 1.1, *k : i
1967 blue collar ~41.59 -2.46"" R |
hhk ) : : C
1969 blus collar' -9.41 -.84  83.26 6.76" 82.59 1.38
AkR o Kk Rk
" ‘Rural area ; - - 26,47  2.68 -31.01 -2,98 ~3.32 . -,12
. kkk ' ) : : L
 Westemn states' ~16.46 -1.31  25.68 1.99"" -30,26 -1.03
 Intercept 1126.00  4.85 107, ao. 4,38 517.0  3.34

**“:"ﬂtfltant st the .05 prcbability leVel.
Ptuur) variablc, 1 - yes,

kY

0 - no
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between the direct and indirect effetts. In other words, the 2SLS
coefficient of a variable is estimated By holding all other ekogenoﬁs
and all endogenous variables conmstant « The reduced form estimates-
assume only that all other exogenous fé;‘c:tors are constant.

The 2SLS estimates of equation (4a) are consistent with the hypo-
theses based  on Mortensen's model' of job search. There is a positive
and significant relationship between the duration of unemployment. and
the wage rate the individUalfreceives after placement. A higher wage
rate implies a higher reservation wage and results in a longer period
of unéemployment. Furthermore, there is a significant and negative
relationship between the person's skill as measured by his previous
This may indi-
cate that highly skilled people have better job opportunities and are

wage rate and the period of time he remains‘unemployed.

thus able to secure employment in a shorter period of time.

' Other factors that are significant and associated with reduced
periods of unemployﬁent are large family size, being marriled, having
access to private transportation, having had stable work in the pre-~
vious period being a member of a union, and having been previously

employed in a blue collar occupation. Factors significantly associated

with increased duration of unemployment are being a welfare client,

having a recent period of long-term hnemployment; andiliving in a rural
area. i o

Of particular note is 'the significent relationship between age and
high school status (dropout). The estimates indicate that among the

disadvantaged unemployed, high school graduates below the age of 28

‘have less unemployment than do high school dropouts. However, the

graduate's advantage decreases with age. For example, at age 20 a
dropout can expect 9 days more wmemployment than a graduate. However,
at age 30 the dropout can expect 3 days Zéss uheﬁployment than the
graduate, The estimates appear to indicate that among the disadvan-

taged unemployed a high school diploma does not improve an individual's

economic situation. 1In fact, since féw high school graduates are in

this group, the observed graduates’ére likely to be low achievers and
may not be able to perform even as well as most dropouts. The

deteriqration of performance of graduates with age seems to support
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this point.li FUrthermore; the types‘of'occupationsrin which these
people are likely to flnd employment generally do not place a premium
on formal education.

The 2SLS estimate of equation (4b) 1ndicates that the wage rate is
not significantly related to number of days worked in the post-—
: unemployment period The income and substitution effects nay have
balanced out. In general the significant variables presented in Table
3 are consistent with their hypothesized signs. Significant factors
positively assoclated with number of days worked in the year following
placement are bteing married, being white, being a veteran, the numberb
of days worked in the period before unemployment, finding employment
in a blue collar job, and living in the western United States. Signi-
ficant factors negatively related to number of days worked in the per-
iod following placement are being a welfare client and living in a
rural area. Being a male is also significantly associated with reduced
work. This is inconsistent with the original hypothesis. Among the
disadvantaged unemployed; women  appear to be more able to find jobs
that provide stable employment, Occupation is another important factor
in determining economic behavior. Among the‘disadvantaged, blue collar
workers tend to have less unemployment and work more days after place-
ment than other workers. This probably reflects the fact that the
disadvantaged are relegated to the most menial of white collar jobs.

The'esrimates for equation (4c) indicate that the two endogenous
variables, number of days unemployed and nunber of days worked, are .
'_signifiaant and, as expected, negatively associated with the post-
unemployment wage rate, - This is consistent with a decrease in the
reservation wage as the individual'’s marginal utility of leisure_andl
~household asset positionvdecrease over the period of umemployment.
,‘Furthernore, the_results are consistent with employers paying a pre-

¥mium wage for short—term employment positions.‘ The results also

Alexander found that among low-income workers, specific firm ex-
perience was more important in determining income than was age. It may
- also be that among the low~income (disadvantaged) workers, specific :

firm experience is also more important than a high school diploma. See’

 Arthur J. Alexander, Income, Experience, and the Structure of the Inter-

nal Labor Market, P-4756, The Rand Corporation, Santa Monlca, 1972
P 18
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in&icate that although being handicarped was not’siénificant'in deter-
minlng unemployment or job stablllty, it is an important facter in
determining the wage rate. The hanolcapped appear to earn substantlally
less than the nonhandicapped_ Conversely, although vocational train-
ing did not help people find employment more quickly, it is a signifi-
cant positive factor in determining the wage rate a person will receive. -
Likewise, union members earn Significantly more than nonmembers. Wel-
fare status is'significant, as it has been in all equations. ﬁeing a
welfare client has been associated with longer periods of unemployment,
shorter work periods, and lower wages.

Previous work history is a significant factor in equation (4c).
However, the negatlve sign on the variables for number of days worked

and wage rate in 1967 does not represent the full effect that these

'variables have on the wage rate in the post-unemployment period. The

© 1967 income variable is, in effect, the interaction variable between

these two factors. The net effect of having worked more or earned more
in the period before umemployment is to increase the expected wage rate
after placement. However, the result for the 1967 unempioyment is not
so easily explained. This factor is significant but not consistent

with the expected sign.

A WORD OF CAUTION

- The model and estimates described above are consistent with general
principlee of oenefit—cost‘analysis and use standard econometric tech-
niques and a carefully constructed data base. However, the statistical
model may still be misspecified, and many important exogenous variables
may still be m1331ng from the analysis. There are two major concerns
in this area.

.First, fitting IDF data to the above mo&el required several assump-
tions about the‘timing of the periods of employment and unemployment.
Unemployment in 1968 was assumed to occur im -a single period at the.

end of the year., Clearly, this may overstate duraticn of the initial

~ period of unemployment. The first period of unemployment was also

assumed to end on the last day of 1968, and any unemployment occurring

in 1969 was assumed to occur after some period of employment. This



power programs,

a program, Forvexample, by observing the behavior of péople sinilar
to Program clients in the control group, it is possible to infer the

: dﬁring a standard folldw~up period was to be estimated.‘fThey would Be ‘ 6

Thesefassumptions were ﬁecessary‘if the employmen;zsituation

unnecessary 1f the time of'unemploymént was known.

client population. For example, the control group is‘¢omposed of a : .‘;

representative cross-section of the,disadvantaged unemployed in the
United States, However, if the client population is composed of people
with unique characteristicg or special handicaps, the control group

would not adequately reflect the client population‘in this important
dimension, Although variables that refiéct'previous,work bhistory im-

3ain, and the ﬁsefulness of this technique as ga policy tool.

SUMMARY AND CONCLUSIONS

" The evaluation of any manpower program is difficult, éostly, and

time—cnnsuming, largely because one must set up unique control groups

each time one takes an evaluative study. But a single national control

group, the IPD, could be a standard in the evaluation of numerous man-

Control groups are norms against which to meéasure the results of

SHEOEIRY

client's behavior had he not been in thefprogram; The IDP data fitted

in the program. In addition, the techniqueS'aIIOW'interim program

W S

evaluation at the time a client is placed, thereby eliminating the _
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