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ABSTRACT
Impact of Employment and Training
Programs on Measured Unemployment
. by
Richard’S. Toikka

‘This paper develops an approach to estimating the effect of govermnent:
employment and trau«tn.ns programs- on measured unemployment. The theoretical
aspects of t:he metlwd draw heav:...y on earlier work on labor market flow
equilibrium. Previdus est.fmtes of t:he direct or statistical impact of-
gopernment programs on the uceaployment ré.te have not been baeed on a general
equilibrium model zad no attempt:'was made in these studies to ;onstrain t:he
- labor market to be iu 6quili‘brinm. . This paper describes a.n ’eﬁpirical pro—
cedure based on 2 M&rkov flow equllibrlum and then implements it with data
on yout:h. employment 3nd gzsdining programs. Models wlth both constant and
variable .t:_ransxtion probapilities are analyzed. The results are constrasted

‘with results of the glternative methodology used in previous studies.
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This paper develops an approach'to estimating the effect of goverament

employment and training programs on measured unemployment.. The theorxetical

aspects of the method draw heavily on earlier work omn labor market flow equi

librium by Holt (1969)3 and the applicatidn of Markov processes to model

. labor market behavior by Toikka (1976). Previous estimates of the direct -

b

b * .
or statistical impact of government programs on the unemployment rate have

been made by Cohen (1959), Small (1972), and Killingsworth andeillingsworth"z

-

(1978). fhe approach taken in this paper differs fromfthose earlier efforts .

in that it is based on 2 labor market in flow equi’ibrium which is modelled

o

by a2 Markov process.

In section I, a model of labor market equilibrium is presented. In
section II, it is shown how a government program may be introduced into the
labor market model and its impact on equilibrium unemployment assessed.. In

) Ry o
section III, 2 special case of the general model is analyzed in which the
equilibrium unemployment rate of non-participants in the program is inde—
. i

pendent of the size of the program. 1In s%ction'IV, the methods of the

H
!

earlier studies are compared with the method of this study. In section V,
the assumption of constant labor market transition probabilities is relaxed

and the impact of allowing hiring and labor force partiqipatidn rates to

£ .

respond to program-induced tightening of the labor is estimated.



I. LABOR MARKET EQUILIBRIUM

1

The three state labor market model used by Téikka (1576) and others to -
describe transitions among the states of employment, unemployment, and ou?
of the labqr force will be adapqed to iﬁcorporgte a goverﬁment prograﬁ or ‘
set of programs. The program(s) will be introduced as a fourth labor market
stafe. In’the official unemployment staci;tics, persons in the program will:
be counted as in one of the .other three labor market states (see Killings-
worth and KillingSwprth,,lQ]S). .Eowever, in modelling the impactlof'a
program, it is importantﬁihat participants be identified as being in the
program because fléws betwéen the program‘state~énd toe other states play
an important folé iﬁ detefminiqgﬁthe statistical iﬁpact of programs on
unemploymenf. : ‘ |

At any point in time,.the popdlation T is divided into four subf
- populations: G, W, U, and N, the number of per;ons in the program; employ-
ment, unemployment, and out of the labor forcé, r;;pecﬁively. Define a 4x4
Markov;matr;x Pt = {Pijt} with elé@ents Pij denoting the probability of moving
from sﬁate i to state j in period t. Define a 4xl1 state vector Ht-= {Hit}
with elements nit dehoting the exPécted fréétion of persouns in state i at

time t after the Markov process has operated for a long period of time.

The dynamics of the process can be described by the tramsition equation:

(1 O =T _, P

If P is stationary (Pt = P for all t), the'process ;;iroaches a stationary
. ' ) 4
state defined by: v

(2) IO=1°P

oy
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Equation (2; Qay be used tc describe a labor market in "flow equilibrium."
In flow equilibrium,'thefe is no tendency for any of the states ﬁo change
in size. Such a modél will be used fo estimate the imbatt of a program
whichvhés been in existence for sdﬁe time apd has a constant enrollment
with the anumber of new enrolleés equalling the number of terminations.

To model a program’s impact within such a framework, it is necessary
ﬁo relate the program's"ghar;cte;istics to the transition probabilities in
the Mafkov matrix. To ungerstaﬁd,how the program affects the labor market
equilibrium, it is instructive to begin with a labor market ;h equilibrium

without the program. The equilibrium condition is given by (2)

where 'F = .(HE HU HN 0) ' - -
P Per Prg Poy O ,
I
PUE PUU pUN 0 ) _P_ K _a_
Pm—: Pyu Pay 0 g ' 0
0 0 0 0 :

%* ' . .
and P is a 3x3 matrix which governs transitions among the states of employ-

7
ment and out of the labor force in the absence,of the program.



'C6) - fF = £5 = GP

II. INTRODUCING THE PROGRAM

Introducing the program into the labor market requires defining a set
of exit probabilities- (P ci’ 1 ™ E, U, N), a set of entrance probabilities

(P E, U N), and indicating how the elements (Pij = E, U, N;

Fig7 1 T
j = E, U, N) of the pre-program transit oa matrix‘? are affected by . the
program. .

:Iﬁ each individual spends‘l periods in the program then the aggregate

A .
transition probability for exits frcm the:prograﬁk(PGO) will bcl

(3) By = 1/%

Let Zi, i=E, U, N denote the”probability that a person who leaves the pro-

gram will enter state i. The three exit probabilities may then be written as:

Y .
"

(4) P.=P'z=--z—;1=-z,u,u.

The entrance probabilities may be derived from information about the
aggregate flow into the program and the diatribution of that flow by labor
market state occupied prior to entrance into the program: For a program
with-tqtal slots G,'and aggregate exit probability'PGo, the flow of termina-

tions in any period (ft) is

t°
() ffl = G Py

For a program in equilibrium, the flow out of the program (ft) equals the

flow in (FI); thus we may write

GO

If the fraction of the entrants coming from state i is denoted by Si, i=E,

A Y

s
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U, N, then the entrance probabilities for the three states are

(7 PiG- 1 "‘—i;i'E,U,N

If the probability of entering the program in any period from any state
. is independent of the probability of moving to any other state or remaining
in .hat state, then the introduction of the program scales down each of the
transition probabilities in the Markov matrix P which described the labor
market transitions without the program The scaling factor is the probability
of not entering the program. The new transition probabilities P, ij may be
‘1nterpreted as the probability of moving from state 1 to state j conditional

on not entering the program, i.e.

* .
(8) Py = Pij(l -P,) 1=E U, N; j=E U N

The full transition matrix for the labor market in equilibrium with the
ptogram.in place is

E E E . E

% G S * G S % GS G'S
A E2 ) Pepl - Tg) Pey@ - TEp) EL
U ' S U U
x G S £ . GS * G S G.S
. PUE(l T oL ) PUU(]' UR.O) PUN(l Tl ) UL
(9) P =
p* 1 -GS px 68 e, _esty gs¥ .
NE Ne XU NT NN NL Ne ~ /
£ . 2L -2 R R
T T T z

-

The equilibrium distribution of individuals across the four states is

obtained by solving

(10) I = I P

FRICwhere T = (W Ty M 7o)



and Hi is the éxpected fracti&n of the population in state i.
To illustrate how this approach méy be used to estimate the impact of

a program on a labor market, the following characteristics are assumed for

-

a program .

(2]
|

79,000

L = 6

'Z_ = ,6; 2 = . 2;Z =

S” = .2; S = .63
Prior to the-in:roductioq of the program, the labor market is assumed to be
in equilibrium with the set of monthly transition probabilities given in
Table 1. In Table 2, the aistribution of th; popu;ation before and after
the introduction of the program is reported. ;s can be seen in Table 2,
the employed, unempleyed, and not in the labor force groups all are reduced
as a result of the program. The impact of the program on the measured un-—
employment rate (i.e., unemployed as . a fraction of ﬁhe labor force) depends
importantly on how ﬁhe program pafticiﬁants are countad in the labor force
statistics. When the participants are counted as out-of-the-labor force or
enployed, the unemplbyment rate falls as ‘a result of program participation;
when tﬁe ;articipants are counted aé unemﬁloyed, the unemployment rate rises

-

as a result of the program.




Table 1

Transition Probabilities
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\ Table 2
\\' — ,
' Markov Distributions by Labor Force State
, ' . ' Unemployment
- Population Program Employment Unemploymént . Rate
Pre—-program . .
Distribution . 6962 0 3932 646 l4.1
Post-program 1
Distribution 6962 - 79 3896 637 14.0
13,82
15.5°

1. Program participants counted as out of the labor force
2. Program participants couﬁted as employed

3.7 Program participants counted as unemployed




III. SPECIAL CASE

v

There 13 a 8P$ﬁ}8l case of this model which has an interesting property;
namely, that the disgéibut;on of,non—particip&nts acrossA;he states of un=
employment, employment, and not in the labor force is leftRunaffected by cthe
presence or size of the program; That special case occurs vhen the dist;ibu-
tion of the entrants by priof l;bor market state is identical to the distri-
bution of terminees‘by subsequentfstaﬁe. In the notation of thé‘model; Si -
Zi; i= ﬁ, U, N. That is, the persons leaving the program on average return
to the same states they occupied prior to the program. In the appendix, it
is shown that in this special case, the model can be solved in two parts.
‘First, the program participants may be subtracted from the population and
assigned to the program. Then the non-participants (T-G in number) may be

~ distributed across labor.ma;ket states by applying the three state Markov
matrix which governs transi;ions in the absence of the program. A4s a resﬁlt
of this procedure, the distribution of non-participants across labor market
states will be id;;Zical to the distribution of all persons in the absence of
the prégram_sinée boéh dist;ibutions aretbased on P*. In this special case,
‘the parameters 2, Zi’ and Si no loqger affect the equilibrium Aistribution.

As an example, the impact of the following type of program is estimated:

~

G = 79,000 ; Zi = Si for i = E, U, N

The transition probébilities are those given in Table l. The equilibrium
distribution before and after the progfamJare given in Table 3. Observe
that the‘post;pfogram unemployemnt rate is identical to the pre-program
rate when non—parﬁicipants are counted as out of thé labor force. This

distribution of non-participants

[

result is implied ?y the fact that the

_zru
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Table 3. -'
. Distribution of the Population by T V
Labor Force State Before and After
K the Introduction of a Program -
- _ (in thousands) .
o ; . Program Employment -Unemployment "’Ugemplqyment
. ° .+ Population {G) - (E) ~ (U) Rate
Pre-program - . . - ‘ : )
. Disj;ributio_n_ - 6962 0 3932 646 14.1
Post-program _ - ' . ' 1 .
Distribution 6962 .79 - . 3887 639 14,17
o~ S 13.9%
.  1s.6°
)’ . ) . -_- ’
" Program E‘arti‘é:{pant status e
1. out-of-the-labor-force e

,_’) ) 2_. ) employed )

. 3. ‘unemployed - ' o o

REy )

a )
. 1 S5 -
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after the program is idéntical to. the distribution of the entire populataion:
prior to the program.. The identity between these two distributions will be
quite important in:contrésting the Markov equilbrium estimation with alter-

native procedures.

-

L

134
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iv. COMEARISON‘wITH PRIOR ESTIMATION TECHNIQUES_

Previous studies that report attempts to adjust the unemployment rate
for the statistical impact of employment and training prcgrams have been
made by Cohen (1959), Small (1972), and Killingsworth and Killingsworth |
(1978). They 11l use ‘a similar methodology, but its clearest statement
and justi ication is given in Killingsworth and Killingsworth (1978). The
approach is, in essence, to comstruct an estimate of what the unemploymenti_'
rate would.haye been inothe absence of the program and to compare the exist;
ing unemployment rate with that estimate of "what would have been " The
lestimated unemployment rate in the absence of the program is constructed
by assigning individunals to labor market state ({i.e., employed nnemployed

- ar not—inrtbe-labor force) according tc the following rules: (l) program
participants are assigned.to the state which they occupied prior to enter-
ing the provrmm, (2) program nonmparticipants ‘are assigned to the state- ‘
which they occupy with the program in place. Cchen and Small state that the
procedure assumes that in the absence of the program individuals occupy . the
same state that they did prior to entering the _program. Killingsworth and
Killingsworth emphasize that the assumption as stated by Cohen and Small is

. toc strong and that a weaker assumption that program participants occupy "on
average" the sanme staces that. they did prior to entering the program is suf-

LT

ficient for the procedure to give unbiased estimates.

-

In this statement of the es timation procedure ‘(which they call the :

1

~ AHEM prccecure), Killingswo*th and Killingsworth make it ‘clear. that only

_short—term direct impacts of the program are being estimated. Specifically,‘_

“

they state that the procedure ignores any induced effects resulting from

the reaction of the rest of the economy to program enrollment changes or
Q . .
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~ -

the reaction of the rest of the econmomy to any changes in the economic en-
vironment which accompany and are the consequence of such enrollﬁent,changes.

The authors claim that because "induced” effects are ignored, “the procedure

-

will understate any reductiom in the unemplcyment rate. -Their argument rests

on assertions about such induced ‘changes as increases in vacancy rates result-

o
S

ing from eﬁpleyed persons entering programs and increases in aggregate demand

>

resulting from program expenditures.

Alnumber of questions‘}dght be raised about the-apéro;riateness of this
mechodueven considering its limited purpcse. First, what implied-assumptiens
are being made about iabor market equilibrium before and after the program?
Second, how can the procedure ignore the impact of program terminations on
the labor market since ﬁo assumpriqn is made about whar states parricipants_
occupy when the&Iieeve ;he'proérem? Third, under what conditions will the
procedure give eg ungiased estimate of impact on equilibrigm unemployment.
for a suitably defined equilibrigr. |

:'Aépljipg the yarkoﬁnmedel_iﬁtrodﬁeed in secrions II.and III gives in-
_sights into éhe pr0perties of rhe AHEMiestimatioﬁ procedure. In particular,
-it may be shown that a set of restrictlons on -a Markov model exlst whlch are
. necessary and sufficient for the AHEM procedure to give mmbiased estimates
of the impact of a proéram oﬁ iebor market equilibrium.r These coﬁdicions

~

are the following: (1) intake into the program ievinaependent of the.labor

re

market state occupied prior to entering the program; (2) .enrollees who

leavezthefprogram-return on average to the same labor market states that - .
they occupied prior to entering'the program; and (3) tramnsition prbbabili—
ties governlng transitions between the three non—progra* states of employ—'

ment, unemployment, and not-zn—the—labor force for non—participants in the

-
P

program are not affected by the program and are constant through time.

15
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Assumption 2 1s a2 property of the-special case discussed'in section III.
Asgumption 3 has b&en maintained in all of the models discussed in sections
II and lll.m By imposing assumption 1 on the'model in section III, it is
possible to show that;assumptions 1-3 are sufficient for the AHEM procedure
‘to give pnhiased eidtimares.

The proof is based on a property of Markov models meeting assumptions
2 and 3 that only such wodels postess, namely, that ‘the equilibrium distri-

-. bution of non—particigants by labor market state with the program in place

is identical to thé distyibution of all persoms by labor market state with-

out the program in place; In the appendix, it is shown that assumptions 2
_and 3 are both necéssary and sufficient for- this property to- hold. The
proof in the appendix follows directly from thj;separability property in-
plied by.assumptioﬂ 2 (which is sufficient and necessary.for separability)
" which allows thé eqoilibrium conditions to be stated in terms of a three
state Markov process which does hot involve the program state and from the '
constancy of_the_cfansitiop probabilities-. The intuitive sense "of this
result is'that'a "ﬁonrparticipamt” cam‘ekpect the same labor market expe-—
riences after the intrOQuction cf the program as all individuals could
have. expected withOut the program-. The program does not change the’ labor
market experiences of nonrparticipants- |

The AHEM proc@dure creates a hypothetical distribution~of persons by

lahor“market state iu the absenice of the program by-summing two<£qupency

- -

' distributiohs. The diStribution of program participants by prior state
is added to the diétribution of nonrparticipants by current state with the

program in place. Thls may be expressed algebraically by

(11) nT = slG + HN(T.—G) :



. rate in the: absence of the program is biased upward in this case. The : i

v
| 15

\ 1

i

\ . :
vhere T is total population, G is the number of program participants, HN is
. . »\‘ ) .
a state vector for nonrparticipants with the program in.place, Sl is a state

vector for participants,\and II is a stateée vector for all persons ‘in the ab-
sence of the programe. (Each element of the state vector is the expected frac-
tion of its population in a particular state) .

It has already been shown ,that assumptions 2 and 3 are necessary and
sufficient for I = HN. Imposing this constraint on the AHEM equation'(ll)‘

implies that S_ =1 = HN. Conversely, when the equality Sl==H holds, it

1 .
follows that II = HN. The equality- Sl==H implies random sampling from the

population since the distribution of program participants by prior state is

identical to the distribution by state for all persomns. Therefore, 2ssump~—

- -

tions'l (random selection), 2, and 3 are necessary and sufficient for the
AHEM procedure to be unbiased. -

The AHEM procedure will give biased estimates of the change in Markov

‘equilibrium distribution produced: y/a‘program except in the case of random

. selection into the- program. The;direction of the bias can be seen in an

example, If a program draws in unemployed workers disprOportionately, then

“ -~ -

the distribution of program participantS;by'pre-program state will favor the

unemployed more than the equilibriumadistribution of non—participants. Thus,

A . ' . »

the AHEM procedure will produce'an”estimated'unemployment'rate“in“the ab-
sence of the program that exceeds the unemployment rate of nonrparticipants.

Since assumptions 2 and 3 imply that the equilibrium distribution of all

fn

persons in the - absence of the program is identical to- the distribution of

non—participants with “the program in place, the AHEM estimated unemployment

—

resulting estimate of program impact in reducing the unemployment rate‘
. o-
is therefore overstated. For programs-that draw in the non-unemployed

L)
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disproportionately, the reverse holds: the program impact is understated.
Since most employment andftrainfng programs favor the unemployed, the‘AHﬁM
procedure is more lihely to overstate impacts on the unemployment rate In a
world in which-assumptions 2 and“3 hold. L . . |

| This bias is not discussed by Killingsworth and Killinésworth as they

devote an appendix to discussing a different question, n:zmely, what is the

true statistical impact of employment and training programs. The question

examined here has been under what circumstances will the AHEM procedure give

an unbiased estimate of the true impact. It is true that the actual statis— .

tical impact of a program'on employment understates the total impact since
effects such as vacancy creation are ignored. (The same does not necessarily

hold for impacts on unemployment since the size of the labor force responds

to changes in vacancy rates). However, the AHEM procedure may overestimate

this statistical impact because its estimate of what the labor market would

be iike in the'absence.of the program may overstate’uuemployment."The ques-
tion of whether the AHEM'grocedure gives unbiased estimates islneyer directly -
addressed in Killingsworth and Killingsworth because the partial equilibrium
model that they use does not fix an equilibrium unemployment ratee. The AHEM
procedure allows the estimate of the unemployment'rate existing without the
program to differ from the unemploymcnt rate of nonrparticipants with the pro— -
gram.in place. A Markov - general equilibrium model constrains these two rates
to be equal and _therefore produces different estimates of program impact.

To. illustrate let us. use the example in section 111 witb the data in

‘Table 3. The Markov estimates of the post-program unemployment rate were

14. l 13. 9 .and 15. 6 ‘depending on whether the program participants were.

Q

wll Toxt Provided by ERIC

ERIC ~ | S )

counted as not-in-the labor force, employed or unemployed. These correspond

-

‘to impacts of 0, -0.2, and +1.5, respectively- "Starting with the post—program

v
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distribution data in Table 3, assuming that 60 percent of the enroliegs
.were unemployed prior tc entering the program, 20 percent were employed,

and the rest.were out of the labor force, and applying the AHEM procedure

to derive é“pre~program»distribution gives an estimatéd pre~program unem-—
ployment rate of 14.9 (compared to the equilivrium l4.1). Thus, the AHEM
estimated impacts are -.8, -1.0, And +0.7. The completé AHEM pre-program
distribution is compared with the Markov distfibutions in I;ble 4. As can
be seen in this example, the'potential bi#s in the AHEM procedure is large
even when only 60 pg;cent-of the énrol}ees were unemployed prior to entering

the program.

o
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Table 4

AHEM and Markov Estimates

Program Employment Unemployment Unemployment

Population (G) (E) (1) Rate
True.. |
Pre-program . - .
Distribution 6962 ‘ 0 - 3932 646 14.1
True )
Post=program ' . - 1
Distribution 6962 79 3887 - 637 14.1
. | | 13,92
_ L . ) i 15.63
AHEM - SN - ' K -
Estimate of ~ S
Pre~program . : o o ,
Distribution 6962 0 3903 686 14.9

1. Prégram particip§nts counted as out—of-the-labor force
LT 2.. Program parficipants couﬁteﬁ as employed

3. Program participants counted as unemployed

—
>
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V. VARIABLE TRANSITION PROBABILITIES

So far the onlylmarkov models examined have been those with comstant
transition probabilities. This is obviously an undesirable property since,
turnover rates are kmown to vary with demand and supply conditions in.the
lahor market. In this section program impacts will be estimated in the
oontext of a model iu-uhich transition probabilities respond to the state
of the labor mariket. The types of progra;s considered will be like those in
section III in the sense that the enrollees return on average to the states

that they occupied prior to entering the program. e relation between job

vacancies and transition probabilities will be borrowed from a monthly ¢

‘dynamic labor market model described by Snoith (1977). Smith’s modél relates

transition probahilities'for sixteen age, race, sex groups to seasonal dumary
variables, a time trend and the ratio of .the Conference Board’s*help wanted
index to aggregate unemployment. It was estimated using time series data on :
transition“probabilities estimated from the Current Population Survey. Un-

fortunately, there is no disaggregation of job’ vacancies in Smith s model.

This limitation makes it difficult to simulate programs that target jobs

+ for particular groups of workers. Also, there is no estimate of the total

N

-number of job vacancies since the model uses an indéx. However, in simula-

tionsqreported by Smith (1977) an estimatelof total job vacancies has been

- .

derived by assuming that the total number of job"vacaneies is 20,000 times

the value of the index. This gives ah estimate of about 2 milliom job

vacancies for the period 1967-1973.

The simulations reported here will utilize the separability property
of Markov models in which the pre— and post-program distribution of parti-
cipants by labor force state are idéntical (section IIL).: For programs

’ i ! -

I3

£y —~
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which return participant; on average to the same states that they occupied
prior to entering, the labor market equilibrium for persons outside of the
program may be derived\in&ependently of that for program participants.

To determine a baseline for the simulation average values of monthly
trangitjon proﬁabilities_for the period October 1976-September 1977 (fiscal
year 1977) were computed for each of sixteen demographic groups. These are

reported in Table 5. These transition probabilitiesrwere then used to deter-

mine a pre-program equilibrium distribution- of the population by labor force

state. These distributions for each population group are given in Téble 6.

- <

A simulation of the impacts of a set of programs similar to those authorized

in the Youth Employment Demonstration Projects Act of 1977 was carried out.
The results reported here extend those described in Toikka (1978). The
simulation assumed a net increase in the number of jobs or training slots of

. 220,600 which was distributed across eight demographic gioups as descriﬁed

in Table 7. On the assumptién that the transition probabiiities were cén—
staht; and the pfogfam drgw 30 percenﬁ of its enroiléés,from the employéd,‘
34 percént from the unemployed, andfthe~:est from out of the lagor force,-
’siﬁulatidns of,frogrgm impact.dn uneméloyment rates were carried out using
théTMarkOQImédel. Eétimates of these impacts were then'made using the AHEM

procedure. Both the Markov and AHEM program impact estimates are reﬁortéd‘

-

-

in Table 8.

The assumption of constant ‘transition probabilities was then relaxed

and the probabilities (Ptijg for the jt:h transition pfobability for the ith

group, in month t)'were allowed to deviate from their baseline 1977 value

-

according to the following relation . R , ~

* : o % %
2n Ptij = zn-Pij~+ Bij [2n(vtluc) - n(v /U )]

-~

IToxt Provided by ERI

) * *- , g . .
‘ ]ERj(jhere‘Pij, V , are 1977 fiscal year averages for the jth transition probability
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-Table 5
Averge Transition Probabilities
Fisc;{ 1977
WM WE NM
16=19 20-24  16-19 20-24  16-19 20-24
.0957 .0285  .1078 .0470 .1653 .0415"
.0436 .0292  .0326 .0198  .0715 .0502
.8607 .9423  .8596 . .9332  .7632 .9083
.1429 .1579 .1029 .0738 .0393 .1124
.0798 .0927  .0679 .0643  .0988 .1212
7773 7494 .8292 .8619  .8119 .7664
>.2932 23367  .2720 .2795 . .1640 . .1897
.2379 3.i153. .2797 2498 .3748 .1495
5480  .4483 .4707 = 4612 6608 °©

.4689

e

x

NF

16-19 20-24

.1568

.0583
.7849
0453
.0762

.8785.

| Wl444

.4348

«4208

.0589
.0347
. 9064
.0605
.0917
.8478
L1447

<3300

.5253

J



Table 6

Markov Equilibrium and Actual Values
for Employment and Unemployment in Fiscal 1977
(in thousands)

. Markov Equilibrium Actual

Sub-Group Population Employment Unemployment Unemployment Employment Unemployment Unemployment
: S8 . Rate Rate
W16-19 6959 385 679 14.9 3y 702 159
04 TR 632 616 B8 623 682 9.9
WE16-19 7017 B9 ST 16,6 3182 623 16.4
0% 835 S5 0 9.2 S8 S
W19 1204 39 171 W6 VLT N X

0-2 18 728 200 LS 0 w3

W9 L 8 142 B3 8 T 300
2024 W4T 666 19 20.3 655198 2.

W = white male

~ WF = white female

“. M = Nonwhite male
NF = Nonyzhite female

—

Yo A
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Table 7

Changes in Number of Job

or Training Positions

Fiscal 1977-78

v (thousands of person-years)
WM 3 NM - NF
16-19 20-24 16-19 20-24 16-19 20-24 16-19 20-24
CETa® Title 1 8.2  5.7. 11.8 = 8.0 3.1 _ 1.9 5.7 3.9
.. 'CETA Titles _ - , .
) "_Z»II & 'VI . . 8.8 o 8.4 7.7 7.6 5.7 4.5 3.9 4'»3‘.
" Job Corps 0.9 -0.1 0.L 0 2.0 -0.1 0.5 -b.1
. yETRY LT 267 1.8 15.1 1.8 12.1 0 1.5 “T12.4 1.5
yrepp* 0.5+ 0 0.6 0.1- 2.7 0.3 3.0 - 0.4
yccrr®. ., 3.2 0.1 0.9 0~ 2.9 0.1 0.8 0.1
~vdcc® © 8.1 0.6 ° 4.6 0.4 .. 7.1._ 0.5 3.9 0.4
- . 47.0 17.7  43.0 19.0_' 38.8 10.2 .-32.9 - 12.0
_ 1. Comprehensive Emﬁlpyment and ?raining Acﬁ —
2. Summer Program for Disadvantaged=fouth '
. 3. Youth Employment and Trainfng Progré@;;
" 4. Youth Incentive. Employment‘Pilot Projects »
5. Youth Comservation and- Community Improvement Program
6. Young Adult. Conservation Corps: ' B

48.3

50.9.
3.2
”16.'9.
60.9
7.6
8.1

25.6

220.6
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for the 1ith group) and the help wanted index, respectively. U is the prE:;

' prograﬁ equilibrium aggregate unemployment stock in fiscal 1977 (from Table

6). The parameter Sij ié taken from econometric estimates of the relationm’
between jtN transition probability for the ith group and the idgarithm of the

:fatio of the help wanted index to aggregate unempioyﬁent.- The help wanted in-

dex V_ is’ determined from a relation between the total stock o%_jqbs (J) and

the éggregate employmenmt stock (E) [J and E are measured in thousands]. - .

P

~Yt = K(Jt - Et)

1

vaére K is a scaling factor (K = .05). . The aggregéte‘uqemployment level is

)

determined as an. endogenous variable from the previous period'srstocks and
the transition probabilities.

)

L~ in performing the simulation, the labor ma?ket for non-program partici-
pants was'modellgd. All program job glots were assumed fo be filled immedi-
ately (since the timing:was of lesstinterest tﬁét the résultf%g equilibrium) .
The program particiﬁants were subtracted out from'thé population toﬁals for:
each group. Twenty percent of the participants were drawn from among the
employed,‘thirty—four from among the unemployedg and the rest from out of
the labor force. The job stock for the first period of‘thevsimulation w#s
then set equal to the sum of the 1977'fiscal year éstigated vacancies (Vf/Kj
plus 1977 fiscal year equilibrium aggregate employmeﬁt (from Table 6), plus

estimated new job vacancies assumed to be created by program participants

leaving jobs to eztar the program. The number of new job vacancies was

-aséumed to be 20 pgrceﬁt of the total stock of program‘jobs (the number of

- then run until a flow equiiibfiﬁm-was obtained for the noh—particib nt’s

. ) e
workers who left jobs to enter the program). The simulation program was

1Y

labor market. The resulting distributions for the sixteen groups witk the

implied uneﬁployment rates are reported in Table 9. Four unemployment rates

-



| | Markov Estinates .
(vith variable transition probabilities)
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Table §

‘Impact on Unemployment Rates3

Group 'Post-mrmgram Markov Equilibrium
.Program - Employment . Unemployment NILF! yg;%“ UR2 UR3 . DR AURl AuR2 AUR3 AUR4
W 16-19 '47 .3918 .o 638 235 14,0 13.9 149 14l : -.09 -1.0‘_ 0.0 -0 8
W18 68 S 0 80 80 83 &1 08 08 45 ]
B9 3L S 0 10 B L0 WD 06 -7 H4 AL
‘WF20-24. 19 | 5176 493 268 8.7 8.7 90 &7 0.5 0.5 0.2 .5
MW % Bl 69 306 285 B BT L0 Bl B8 L
W02 W0 736 | 184 253 20,0 19.8 20,9 19.9 L3 =L1 0.6 1.6
wiw B am 135 Be 30 36 WO L 08 DI H2 LT
NF 20-2 12 664 168 . 613 0.2 199 23 20,2 -0.1‘-'-0.4 0 0.1
1. Not in the Labor %orce.
2. [R1, UR2, UR3, are, unemployment rates measured with program participants counted as
" out=of=-the-labor force, employed and unemployed, respectively. UR4 is the unemploy- -
ment' rate measured vith program participants counted as in the official statistics for '
the distribution of particlpants by program type given in Table 10
3, Am1, AURZ, AUR3, and AUR4 are the differences between the post-program unempioymgnt
° rate (e.g, JR1) and the pre-program Markov equilibrium unemployment rate (in Table 8). -
U
- ELES:SE 0 F
. [ I} l’*‘/"ﬂ

o¢c



were computed. Three of them, UR1, URZ and .UR3, correspond to counting
program participants as out-of-the-labor force, employed or unemployed.
The fourth statistic, UR4, represents the unemployment,rate which would
resultzif program participants were counted as in the official statistics

and the mix of programs was that which obtained in the expansion of youth

-

programs which occurred in fiscal 1978. The.assumed distribution of parti-

Q

- employment rates were lower than the rates obtained in the simulation with

-

cipants for each program across demographic group is'provided in Table 73 5

and the assumptions regarding how the participant5s were classified are
reported in Table 10. ‘ ) . ’ .

"

As can be seen from a comparison of the data in\Table 9 with the data
in Table 8, allowing the transition probabilities to respond to changes in

labor market conditions has reduced the unemployment rates for all groups.

»Unemployment rates U2 and U4 in Tables 8 and 9 are computed under.the assump- -

e .

tions that program participants are counted as egplozed and counted as in the

official statistics, respeztively. The reductions in official unemployment -

lrates, reported in Table‘8 for transitiom probabilities constant, ranged from

, a reduction of 1l percentage point for non-white teenage males and females to

increases of 0.l percentage point for several groups (WM ‘16-19, WM 20-24, <
WF 16-19). With transition probabilities allowed to vary, equilibrium un-
constant probabilitiesvfor all groups. As reported in Table 9, the changes |
ranged'rrom reductions of ‘1.9 percentage points for non-white males 16-19

to O.S'percentage points for white females 16-19 and 20.24.
. \ ' ‘ '

'ln comparing the results in the two Tables 8 and 9, it appears that

reductions in unemployment rates (AU4) repcrted in Table 8 are concentrated
in too groups, non-white males and females aged 16-19. The direct effects.

on the other groups.are‘negligible, with some groups even experiencing

R
[ ]



Table ld'
Claésifi&ation'of'Participants :
. : | Programl . :
o L L
fercent _ |
. . ' . W Not-in—-the
T, ) ‘ Employed  Unemployed Labor Force
. FY 1977 o R
CETA Title I e 0
CETA Titles I & VI~ .° 100
" Job Corps ) I 7 o i o 106 | 1
sebY . | 100 | N |
| FY 19;8
CETA ricxe I I _so 50 ’
CETA Titles II & VI . \ 100
Job Corps H- . ‘ -100
YIEPP | 100
vacc - . 100

1

- . A
l. Program participants in public?or private jobs or receiving
training allowances or classified as employed except for Job Corps’
participants who are classified as out—of-the labor force; partic—
ipants in classroom training or receiving transition services are

classified as unzmployed.
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slight increases in measured unemplo}ment?" However, the figures in Table 9
reveal quite a different picture. While the two non-white teenage groups
" lead in.termsiof reductions, non—-white males aged 20=24 also experience
substantial gains.' Even the white groups which experienced no reductions in
unemployment from direct impacts seem to gain substantially from the indirect
.effects, with reported reductions ranging from 0.5 to 0.8 percentage points.
The~only group which does not appearlto benefit from the indirect effects
~"_is the older non-white women (20;24). They experience no‘change in unemploy-
ment rate from the direct impacts, chiefly because :of the small number of jobs
.targeted at this group (12 thousand) ~however, when the indirect effects are -
added in they still exPerience a reduction in unemployment rate of only O.l.
This situation is in sharp contrast to that for older non-white males who
gain markedly from the indirect efifects. Non—white males aged 20-24 expe-
rience a reduction in their unemployment ratefof only 0.l percentage points
from direct effectsh(Table 8), but when indireet effects are added, the
reduction jumps.to 1.6 percentage points. | |
This difference between the two older non-white groups-is partlfua
result of the fact that the employment situat is improzed for males more
than for females by indirect effects but alsc/a result of the fact that
female labor force participation rate increases"by;more than the male rate
does. For exampﬁe as a result of indirect effects, the employment to
©  population ratio increases for older non-white males from .617 to. .629
while the increase for females is: only from .458 to .462' the female labor

force partic-pation-rate increases from 57.35 to 57.9 while the_male rate

. increases slightly from 78.5 to 78.6.% ) o

W

.
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LI

VI. :suuuang AND CONCLUSION -

n

Inithis paper a Markov transition probability model has been applied to
estimate the direct and indirect impacts of emplovnent and training programs
on unemployment. Impacts are defined in terms of chanées in a Markov equi-

- 'librium. Such an equilibrium can be defined with and without the presence
of a pro;ram or set of programs. To introduce a program, a fourth Markov
state was defined in addition to the labor market states of employment, un-
employment, and not in the labor force states. Transition probabilities
into and out of.the“program stateﬁwere defined in terms‘of the distribution .-
of program enrollees bv labor market state prior to entering and after leav- |
ing the program and the average length of time spent in the program. The
general case of the Markov equilibrium was then derived.

A special case of the general model in which the distribution of non—

- participants was.independent of_the size or existence‘of the program was
shown to exist if enrollees return on average to the same states occupied.
before they entered the program. In this case,'the.resulting-equilibrium
distribution of non—participants was shown to be independent of the length
of time spent in the program and the pre-‘and post-program distribution of
enrollees by labor market state.

The Markov model results’were compared with an alternative estimation

" procedure used by previous investiéators called the AHEM procedure. The
AHEM procedure was. found to give unbiased estimates only wvhen selection
into the program was independent of labor market state occupied enrollees

. return on average to the same states occupied prior to entrance into the

pgogram, and transition probabilities are constant. The AHEM procedure was

- 36
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found t; ovefe;timate a program’s impac; if intake favored the unemployed
and trénsitioanrobabilities were constant. , - K

Finally, the iméacp,of allowing transition probabilities tb-?espond to
chaﬁging conditions in the labor market was investigated. The introduction
of a program tighténs the labor market by increasing jobvacancies as em-

ployers réplace program enrollees who had Jobs prior to entering the program

and the number of upemploYEd job seekers declines as the unemployed enter the

program.. Labor force participation and hiring rates were both expected to in-
crease as a result of program induced tightening-of the labor ﬁarket. These
impacts were estimated using a monthly econometric model.of the U.S. labor

market. Programs were found to have a greater effect in reducing unempldy-

‘ment rates when the transition probabilities were allowed ‘to change them when

'chey were held constant for all sixteen demaéraphic g}oups examined.

The programs'simulated were designed -to replicate the Department of

1

Labor youth pfograms introduced under the Youth Employment and Demonstration

Projects Act of 1977. With tramsition probabilities comstant, the estimated
impact on umemplcyment rates ranged from +0.1 to =1.0 percentage points while
with the probabiliteis variable, the 1mpacts ranged from -0.1 to -2.1. The

greatest éains were for non-white youth aged 16-19. When direct effects

alone were considered, the impact was concentrated among two groups: non-

white males and female teenagers. When indirect effects were also considered,

the impacts were more broadly diffused substantially ;ffecting all grghps but
non~white females aged 20-24. S

The Markov model'haé been found to be a useful fool in assessing ﬁrogram
impacts. Indirect impacts ¢€an be very simply assﬁssed under two é;;umptions:
(1) tramsition probabilities are constant and (2) enrolless rétu:n on average
to the same states occupieqipriqr to‘entering the program. Unlike thé AHEM

N\

\

A

’
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ptocedure, the MarROV'ﬁechod réquires no information on{the prior labor

‘ market state of progran enrollees when these two assumpﬁious are met.
By'using‘an econometric modei,*the assumption of const;nt transiéion prob-
abilitie;‘may be rélaxed and indirect program.éffecs on the labor market

investigated.
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Apben&ix
In this appendix it will be demonstrated :ﬁgt.under certain assumptions

the equilibrium conditions governing the distribution of non-participants

L

across states for the general four state model discussed in section II are
identical to those which hold in the 3 state model without the program in -

.place. First, let us re-write the equiliBrium.condition for the four state

a

model as it appears in section II, in matrix algebra with the vectors and

‘matrices~partitioned:
L ] . 1
(Al) n=(nl,n2)-(nl ,'nz)(i;-ri;'
1 |

where Hl = (IIE HU HN’

=1
|
* G

o
U

(I - z‘lnz RS)

(A2) Hl it + HZ =1

and I is a 3x3 identity matrix; i is a row vector of l's;-h is the length of
stay variable discussed in section II; P* is a 3x3 matrix of transitibn p;ohr
abilities that determine tr;nsitidhs in the abse;ce’of the program; R;ig'a
diagonal matrix witﬁ'the reciprocals of the elements of the étate vector Hl

on the diagonal
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s 0 o 2 0 o
" s=fo §U o z={0 2V o
0o sY o o 2§

and st and Z (1 = E, U, N), are the parameters that determine the discribution
of enrollees by pre- and post-program state as discussed in section II.

Expanding eduation (Al) we get : o3

I P, +10,P

N - l
(43) I= (H:Li =, P 11 + 1y Py | Iy Byp + 1, Ry0)

which implies the following equalities;

: * -1 -1
(43.1) M =T P, + 0, Py =0 P (I=& " I,RS) + LA 42

- - -1
(43.2) I, =T, 2 lnz RSL # I (1 - 27

Thg labor market for the three non-program states will have an equili-
brium that is independent of the progrém state if and only.if that equiliﬁrium
is tﬁe same as what it would be in the absence of the program. Without the
program, the equilibrium would be described by :

* * % )
(a4) I =IP /—\

-

_vhere T' = (I I I ; ~ :

' (a5) Ti' = 1

: S
If the dgétributicn of persons among the non—proéram states in the &4 state

model is identical to that for all persons in the 3 state model ;ithout the

program, if and only if

-
M dy
.. !
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@6 W o=sT 3 s>0 < - R

by deflnitlon of a state dlstrlbutlon. The-edding up conétraints-in the 3

St

state and 4 state model are consistent w1th one and only one value for. §,

. namely, § = l—HZ. Thls result follows from the 1dent1t1tes

- . .
S [ 1

(42) a4 -

“(as) | it =1

¢ ] ©

Substituting (A6)’ahd (AS5) seqﬁeﬂtially-into (A2) and solving for 8 gives
(A7) § = 1-I,

Substitutlng (A7) into (A6) we see that relation between the state ‘vectors

H and H must be:

@8 M= - 1%
' Necessaré aﬁd sufficient conditions for'Ehe-distribution of non-
barticipants in ﬁhe preeence ef the program to be identical eo the distribution
‘ pf ai; persons in tﬁé absence of the program are'equations (AB), (AA),’(Ai);
‘->, and (A2) The equatlons (Al) and (A4) state the COndithns for flow equilibrla,
equatlon A2) states the requlred addlng up constraint for the 4—state model'
equatlon CAB) Sives the requlred relatlon between the two state vectors Hl and
B H if* the dlstrlbutlons are to be 1dene1cal and the adding up constraln;s in )
both.models are-blndlng. EAN S :

Substituting (AB){and A% into zAB) [the expandeq_version_of (an)i,

gives the following transformed equa~ion for the sub-Erua.t:r:i.x.l'I:L

- .
: . . - s -

(A3.1%) m o=, (- z‘lriZRS) g nzzfliz
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.

Necessary and sufficient conditionms for (A3,l') giil now be'défived.

Expanding aﬁd"rearranging terms simplifies (A3.1") to
'- ' -l . _ : ° 2
(a9)  £7W, T, RS - £z =

- . - —~—

Since R is by-definitionrd'diagonal-matrix of reciprocals, it follows that
,Hl R=i; substituting this equéli;fjinto (49) -and e}iminating terms gives -

(A10) iS - iz = ¢ L

-

Since S and Z are diagonal matrices, S=Z is sufficient and necessary for

c

(Alo) - . e

These conditions are met only when the pre- and post-program distribu-—-

a

tion of ennglleéé-is identical (i.e., si=zi for all i). Put.less precisely,
the condition is that program enrollees return.dn average fo the same states
theyLOCcupied prior to the prbgram.‘ It f011§§; ffcﬁnthéisufficiency of the
.condition that all Markov models with S=Z and;éoﬁstant P* (assumptions 2 and

3 in the t;xt) will have an equilibriﬁm distribution of‘non-participants in
the presence of the program which is idemtical to the equilibrium distribuﬁion
of all persons in the absence of the pfogram. .It follows from the néceséity

* v
that in the class of Markov models with constant P only those. in which S=Z

N
Y

will produce the aquality of the tqo.distributions.c

1
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-Toikka (1979). o
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Footnotes

Alternatively, one can interpret 2 as the average length of time spent
in the program with Pgg constant for all. For large samples, the mean’
duration will approach 1/Pgg. A more complex model would zllow Pgg and
2 to vary by type of participant. Tke types of models we will ‘use in

simulation will in fact allow variation in tran51tion probabilities by

age, race, and sex.

-

o %* . - ' '
‘Alternatively, Pjscan be thought of as the aggregatiom of tramsition-

probabilities for participants and non—-participants. The fraction of
persons in state i who becme participants is Pjg, and the fractiom who
do not is (1-Pjg); the transition probabilty for non—part1c1pants is
PiJ and that for'participants is O.

* o
s Pij = Pig X0 + (l—Pi(.;) x Pij

= (1-PiG)Pij . &

For a detailed description of how those distributions were derived see

—

These rates-were computed by counting progtam participants as they would
be counted in the official statistics. Based on the figures in Table 7,

of 10 thousand non-white males aged 20-24, 1 thousand are counted as unem- -

ployed, while 9 thousand are counted as employed; the correspondinz allo-

cation for the 12 thousand non-white females is 10 thousand employed and -

2 thousand unemployed. The tendency for males to be in jobs programs

ence in.gains from direct effects of programs between the.two groups but
should not affect the relative experience of each group -in gaining from -
indirect effects since these result from non-program jobs. For example, ..
when all program participants are counted as employed as in the computa-
tion of U2, older non~white males experience a change of -1.7 percentage
points in their unemployment rate with indirect ecffects as compared with
-0.2 with only-direct effectss: the corresponding figures for females are

-0.4 and -0.3. . | o

‘

The remaining condition (A3. 2)'must hold if (A3.1') holds since with thér
distribution across.3 states given, the state element for the fourth .

.. state may be determined from an identity constraint (A2) which-is alweys
blndlng in a Markov model. . :

~

more frequently thar females contributes in a small degree to the differ-
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