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5. CONCLUSIONS

In this paper a still exploratory attempt was made to estimate the effect
of labor market conditions on the probability that an unemployed worker
withdraws from the labor force. This effect is found to be strong, at least
for a substantial fraction of the unemployed. Moreover, this effects seems to
increase during the course of the spell. The interpretation offered is that the
unemployed worker is learning about his/her labor market opportunities as
the spell progresses.

The effect of some personal characteristics on the probability of withdrawal
was also found to be very strong. While age, race and marital status have
an effect broadly consistent with empirical evidence from other areas of
labor economics, education shows a positive effect for men and a negative
one for women, a result that is not easily interpretable.

Entering the unemployment spell from employment strongly reduces the
probability of subsequent withdrawal. When the sample was selected on the
basis of such previous experience, the discouraged worker effect was found
to virtually disappear for previously employed individuals, while remaining
very strong for those who entered from out of the labor force.
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c) Selecting on previous state

In order to allow for a full interaction between the previous state dummy
with all the other coeficients, the model is reestimated selecting on previous
state. Only the logarithmic specification is tested here, with and without
the interaction term (table 4.3). The results are relative to the male sub-
sample only. The effect of this type of selection is quite substantial. The
convexity of the age pattern is increased for previously employed individ-
uals, and greatly reduced for those previously out of the labor force (this
difference now closely reproduces the one found between men and women,
discussed before). The effect of education is positive only for the previously
employed, while the race effect totally disappears for this subgroup. Re-
cepiency of Ul benefits has almost no effect for previous non-participants
(the effect actually should be zero, since they are not eligible for UI: the
residual effect could be caused by measurement errors). The duration effect
disappears for previously employed individuals: we saw in table 3.1 that for
this group the average time to withdrawal was substantially longer than for
the other group. These individuals show relatively fewer very short spells,
which account for most of the negative duration dependence. '

Another significant impact of this selection is on the unemployment rate

variable. Its effect almost totally disappears for previously employed in-
dividuals, while it is still very strong for the other subgroup. Hence, the
discouraged worker effect seems limited to a subset of the unemployed,
those who already have shown a lower labor force attachment.
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The second specification tested contains an additional interaction term be-
tween duration and the unemployment rate variable. The estimation results
are shown in table 4.2. To motivate this extension of the model, it is useful
to give some structural interpretation to the use of the unemployment rate
variable. Unemployment rate represents a proxy for the impact of labor
market conditions on the job prospects of the unemployed. In “informal”
search theoretic terms, the unemployment rate could proxy for the rate of
arrival of job offers (whict depends as well on personal characteristics). An
unemployed worker withdraws from the labor force when the discounted
expected utility of search falls below that of staying out of the labor force:
the rate of arrival of offers and is crucial in determining the direction of
this inequality.

Allowing only for a direct, contemporaneous effect of the unemployment
rate on the probability of withdrawal, independent of duration, is equiva-
lent to assuming that the rate of arrival of wage offers is known to the un-
employed from the start of the spell. This might overlook some important
feature of the job search process. It probably takes time to the unemployed
worker to build up an estimate of his/her job market possibilities. A test of
this “learning” hypothesis can be performed by allowing for an interaction
term between duration and the unemployment rate. The testable implica-
tion is that the effect of the interaction term is positive, at the same time
reducing in size the main effect (when only the latter is specified, it rep-
resents an average effect over the spell). The logarithmic model shown in
table 4.2 confirms this prediction. The estimates from the quadratic model
offers a mixed picture (positive for men, negative for women) but they are
in general scarcely reliable, due to the high collinearity between the two
duration terms and the interaction term.

The sign and significance level of all the remaining coefficients is not sub-
stantially altered by the introduction on the interaction term.
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hazard is almost entirely beyond the empirically relevant range: in fact by
the 50th weeks almost 95 percent of the unemployment spells that end up
in withdrawal are completed. One could then argue that the logarithmic
specification is a more parsimonious representation of the duration pattern.

A general comment is necessary on the significance of a negative sign on
the duration term. It is a well known result in the duration analysis lit-
erature that a such negative sign is not necessarily an indication of true
negative duration dependence (i.e. of the fact that the probability of with-
drawal decreases with elapsed time in unemployment). This result could
be also due to the presence of unobservable heterogeneity. Take an extreme
example. There are two types of individuals, one with low probability of
transition, the other with high probability, and this component is not ob-
servable. The high probability type tends to leave first, leaving a sample
which is more and more disproportionately composed of low probability
individuals. When estimation is performed on the aggregate sample, this
changing composition shows up biastng the duration terms toward negative
values.

the data
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b) Estimation results with alternative duration
specifications.

A baseline model is estimated with two alternative specifications for the
duration term, quadratic and logarithmic. The results are shown in table
4.1 . The size and significance of the estimated coefficients prove to be fairly
robust across the two specifications. The unemployment rate variable shows
a positive effect, for both genders, confirming the existence of a discouraged
worker effect. The size of the effect is such that a one percent increase in
unemployment, ceterts paribus, would cause about a 5 percent increase in
the probability of withdrawal among men, 4 percent among women.

Blacks are about 25 percent more likely to withdraw from the labor force
than non-blacks, other things being equal. For men, education and marital
status do not seem to have any discernible effect: for women one additional
year of education reduces the probability of withdrawal by 3 percent, while
being married increases it by 10 percent. Receipt of unemployment insur-
ance benefits reduces the probability of leaving the labor force by more
than 40 percent for men, 50 for women. This result matches with the
negative effect traditionally found for Ul recepiency on the probability of
reemployment. It should be stressed that in the current specification of the
hazard the fact of being previously employed (which usually is a condition
for Ul eligibility) is already controlled for by the “previous state” variable:
hence that of Ul benefits is a net effect. Being previously employed by
itself reduces the probability of withdrawal by two and a half times: this
very strong effect motivates the separate estimation conducted in c) below,
where the sample is selected on previous state.

The duration term shows a negative sign in the logarithmic specification,
and a convex pattern in the quadratic, with a minimum around 50 weeks.
A plot of the two hazards for the male subsample is shown in fig. 4.1. While
it is not possible to formally discriminate between the two models with a
likelihood ratio test, since they are non-nested ?, an heuristic argument can
be formulated by inspecting the plot. The rising portion of the quadratic

2The likelihood ratio test is able to discriminate between the quadratic and the linear, or
Gompertz, specifications, since they are nested. The Gompertz is in effect rejected by

T 28
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for this group the replacement rate in not defined. Since spell duration
is expressed in weeks, monthly values of the dummy variable have been
imputed to each week in the month. This introduces some “noise” in the
data, but the alternative solution (aggregating duration data using months
as a unit of measurement) would have been even more problematic, since
a substantial proportion of spells are less than four weeks long. The same
imputation procedure has been used for the local unemployment rate. Sea-
sonally unadjusted monthly figures at the State level have been utilized for
this variable.
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of withdrawal, suggesting the presence of “lagged occurrence dependence”:
those that enter unemployment from non-participation have a much higher
probability of interrupting their search efforts than those that previously
held a job. Paraphrasing Heckman and Borjas (1981), non-participation
seems to cause future non-participation.

This results has also an alternative (and more plausible) interpretation, in
terms of unobserved heterngeneity: some individuals have a lower labor
force attachment than others, and this unobservable component is strongly
correlated with previous labor market experience. The order of causal-
ity here is different: it is not the previous experience which permanently
“scars” the individual, causing subsequent withdrawal, but is the hetero-
geneity component which “causes” both previous labor force state and fu-
ture transition behavior. In the models estimated in b) below, previous
state is controlled for with a dummy variable. In the following section,
instead, the model is reestimated selecting on previous state.

Time-varying covariates

The motivation for one of the time-varying covariates has been discussed in
section 3: in order to control for the abnormal number of transitions that
take place at the wave-to-wave seams, a dummy variable is utilized, which
takes a value of one on the last week of each reference period, zero at any
other time. The estimated coefficient of this variable always shows a very
strong positive “effect”, which merely reflects the existence of the measure-
ment error. The estimated coefficient is always around 2.5, indicating that
at the seam the probability of transition is three and a half times higher
than in all remaining weeks.

Recipiency of unemployment insurance benefits has been introduced in the
conditional hazard function as a dummy variable, equal to one if benefits
were received during the month, zero otherwise. The choice of a dummy,
instead of the more common replacement rate, is motivated by the fact that
a fraction of unemployed in the sample were not previously employed, and

25



pronounced for men that it is for women. The interpretation could be that
for women, since they are already disproportionately represented among
secondary workers, the fact of being at the extremes of the age distribution
has a less strong effect on the probability of discouragement than it has for
men.

Race is expressed as a dummy variable, equal to one for blacks, zero oth-
erwise: the effect on withdrawal is generally positive, reflecting the scarcer
labor market opportunities that blacks on average face. Marital status
(equal to one if married with spouse present, zero otherwise) rarely shows
a significant effect for men, although the sign is always ;egative.. On the
contrary, for women being married has a positive and significant effect on
the probability of withdrawal. This is broadly consistent with the empirical
evidence on the effect of marital status on the labor supply of women.

Education is expressed in years of schooling completed. Together with mar-
ital status, education is the variable that shows the most relevant difference
between the two genders. While for men the effect of education is positive
but almost never significant !, withdrawal is less likely for more educated
women: the interpretation could be that for women education is a better
proxy for labor force attachement than it is for men.

One additional time-invariant explanatory variable is introduced in some
of the specifications of the conditional hazard function: a dummy variable
that takes a value of one if the individual was previously (i-e. in the spell
immediately before the current one) employed, zero if s/he was out of the
labor force. The motivation for such inclusion is two-fold. On one hand, the
purpose is to test the Markovian assumption frequently made in labor force
studies, according to which future states depend on the past only through
the present state. The estimated coefficient of such “previous state” vari-
able shows a very strong and significant negative effect on the probability

' The model of table 4.1 was reestimated substituting education as a continuous variable
with two dummies, one representing attained college degree and the other high school
diploma. For the male subsample, the estimated coefficients (standard errors) were 0.23
(0.13) for college and -0.92 (0.089) for high school. Among women they were both negative
and significant (respectively -0.27 (0.10) and -0.11 (0.058)
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4. ESTIMATION RESULTS

In this section estimation results are presented for several parametric spec-
ifications of the UO hazard. All the estimates presented here are obtained
from a sample containing only one spell per individual, the first non left
censored spell observed. While some individuals appears with only one spell
in the sample, others (almost 50%) have multiple spells. The rationale for
the above selection is the following. In the parametric hazard specification
used here, no attempt is made to control for the effect of unobservable het-
- erogeneity on the probability of transition. If such unobservable component
is significant and (as it is likely the case) is correlated across spells for the
same individual, utilizing all the observed spells implies oversampling the
“unobserved type” with multiple spells. The alternative could be that of
weighting the data, a solution not pursued here.

a) Variables selection criteria and interpretation
Time-invariant covariates

A common set of explanatory variables is introduced in all specifications
to control for the effect of observable characteristics on the probability of
labor force withdrawal: this set includes age, education, race, marital status
and residence in a metropolitan area. These variables are treated as time-
invariant, in the sense that they are given the value they assume at the
onset of the spell. '

Age squared is introduced in the hazard together with age to control for non
linearities in the age effect. Individuals over 64 and below 17 are selected
out of the sample in order to exclude demographic groups with idiosyncratic
labor force experience. Despite such restriction, the age effect maintains
a “convex” pattern, with a minimum around age 35-40 (see table 4.1 and
4.2). This suggests that the “employers think too young or too old” listed
by the CPS (and also SIPP) questionnaire as a reason for not looking for
work, is a relevant cause of discouragement, holding constant labor market
conditions. It is interesting to notice how such convex pattern is more

23
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Fig.2 KAPLAN-MEIER ESTIMATES OF THE SURVIVOR FUNCTION:
UO spells, male sample
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The sample survivor function

The sample survivor function is a useful representation of the duration
pattern of the data. In fig. 1 the Kaplan-Meier or product limit estimator
of the survivor function is reported for the sample of non left censored
unemployment spells, with no selection on destination state (i.e. UO and
UE spells are pooled together). The dashed lines represent a 95% confidence
interval, computed according to Greenwood’s formula (see Kalbfleish and
Prentice, 1980). By the 26th week (traditionally used as a cutoff point to
indicate long-term unemployment) only about 15 per cent of men are still
unemployed, and 10% of women.

Fig. 2 contains estimates of the sample survivor function for UO spells only,
based on to two different assumptions. The upper estimate represents the
product limit estimate computed according to the competing risks specifi-
cation: spells ending in employment are considered as right censored. The
lower estimate is computed excluding UE spells. The large proportion of
UE spells causes the two estimates to diverge dramatically, especially for
men. The upper estimate assumes that the two causes of “death” are in-
dependent, while the lower assumes an extreme form of dependence: the
unemployed who end up getting a job were never at risk of dropping out of
the labor force, one risk excludes the other.

One distinctive feature of these estimated survivor functions is the ex-
tremely irregular shape, with sharp “steps” at regular intervals. These
“steps” would correspond to spikes in the hazard function. Such irregular-
ities reveal a measurement problem with spell data obtained from SIPP,
that has been defined as the “seam-transition” problem. Possibly due to
recall bias, interviewees tend to place the start date of spells in the first
week of the each reference period. As a consequence, an abnormal number
of transitions are observed at the seam between two waves. This produces
“heaping” in the frequency distribution of spell duration, at values that are
multiples of the length of the reference period. This is what is observed in
fig. 2 around the 18th, 34th and 52nd week. The consequence of heaping
is also visible in fig.3, which reports a plot of the log-log survivor function:
linearity (Weibull distribution) holds between the “steps”, but not overall.
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Table 3.4 BREAKDOWN OF UNEMPLOYMENT SPELLS BY PREVIOUS AND
DESTINATION STATE - FEMALE SUBSAMPLE

(A)
DESTINATION STATE
ROW PCT
COL PCT |EMPLOYED OUT OF  RIGHT ROW
L.F.  CENSORED TOTAL
PREVIOUS STATE ¢ ‘ . R
l 69.2 l 19.8 l 11.0 l 2375
EMPLOYED 52.7 13.3 50.1 3.1
i 25.8 i 67.9 i 6.344] 3986
OUT OF L.F. 30 76.8 7.8 55.6
i 55.3 j 3.3 i 1.4 AI 806
LEFT CENSORED 4.3 9.9 201 1.2
COLUN 3117 3527 523 7167
TOTAL  43.5 49.2 7.3 100.0
(8)
DESTINATION STATE
" ROW PCT
COL PCT |EMPLOYED OUT OF  RIGHT ROW
L.F.  CENSORED TOTAL
PREVIOUS STATE + + + +
I 68.7 l 22.7 I 8.6 ' 1301
EMPLOYED 59.4 2201 52.3 42.6
| 34.8 59.3 | 5.8 i 1751
OuT OF L.F. 40.6 77,9 7.7 57.4
COLUMN 1504 1334 214 3052
TOTAL 9.3 437 7.0  100.0
(c)
DESTINATION STATE
ROW PCT
COL PCT |EMPLOYED OUT OF ROW
L.F. YOTAL
PREVIOUS STATE + ' R
l 75.2 l 24.8 | .1189
EMPLOYED 59.4 22.1 41.9
i 37.0 i 63.0 | 1649
OuT OF L.F. 0.6 779 8.1
COLUMN 1504 1334 2838
TOTAL 830 47.0 1000
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Table 3.3 BREAKDOWN OF UNEMPLOYMENT SPELLS BY PREVIOQUS AND
DESTINATION STATE - MALE SUBSAMPLE

(A)

DESTINATION STATE
ROW PCY

COL PCT |EMPLOYED OUT OF  RIGHT ROW
L.F.  CENSORED TOTAL
PREVIOUS STATE H ' ' '
77.0 10.0 13.0 I 4260
EMPLOYED 683 18.9 70.8 54.4
' 30.2 l 62.0 7.8 i 2426
OUT OF L.F. 15.3 66.9 24.2 31.0
6s.8 I 27.9 | 3.4 I 1149
LEFT CENSORED 16.4 14.2 5.0 14.7
COLUMN 4804 2249 782 7835
TOTAL  61.3 28.7 10.0  100.0
(8)
DESTINATION STATE
ROW PCT
COL PCT |EMPLOYED OUT OF  RIGHT ROW
L.F.  CENSORED TOTAL
PREVIOUS STATE H ' ' '
78.5 | 11.7 9.7 2104
EMPLOYED 80.2 32.5 73.5 67.9
41.0 | 81.6 7.5 I 993
OUT OF L.F. 19.8 67.5 26.5 32
coLam © 2059 758 | 279 . 3097
TOTAL  66.5 24.5 9.0 100.0
(C)
DESTINATION STATE
ROW PCT
COL PCT |EMPLOYED OUT OF ROW
L.F. TOTAL
PREVIOUS STATE + + -
, 87.0 l 13.0 1899
EMPLOYED 80.2 32.5 67.4
| 44.3 I 55.7 | 919
OUT OF L.F. 19.8 87.5 32.6
COLUWN 2039 759 2818
TOTAL  73.1 26.9  100.0
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Tables 3.3 and 3.4 contain a breakdown of spells on the basis of the previous
and destination spell. Panels (a) contain data for the entire sample, while
(b) and (c) are again restricted to the first non left-censored spell for each
individual. In panel (c) the counts are relative to completed spells only.
From the row margin of panel {(c) we obtain that 73 per cent of completed
unemployment spells end up in employment for men, vs. 53 per cent for
women. This result bears a close resemblance to that obtained by Clark and
Summers using CPS gross flows (Clark and Summers, 1979). This fact is
particularly interesting, since CPS flows data derive from monthly discrete
observations, while SIPP spell data are based on continuous measurement
(moreover, the reference period is quite different in terms of the overall

state of the economy).

16



Table 3.2 AVERAGE DURATION OF UNEMPLOYMENT SPELLS - FEMALE SUBSAMPLE

(b) first spell only ) (o) all spelis

subpopulation mean std dev cases subpopulation mean  std dev coses
right censored spelis 20.3 19.9 214 for entire population 9.3 12.0 7167
17-24 18.5 17.3 74
a9e nonzbiock 17.1 17.4 57 right censored speiis 18.9 18.0 512
block 23.0 16.5 17 age 17-24 18.8 18.4 193
non black 18.0 19.3 148
age 25-64 21.3 21.1 140 block 21.2 15.5 47
non block 21.1 22.2 116
' . . 4 age 25-64 19.0 12.7 319
black 2.3 139 2 non black 18,3  18.1 263
black 22.0 15.3 56
left censored spells 16.5 15.9 806
age 17-24 14.5 15.0 292
non black 14.1 14.9 230
black 18.0 15.5 62
age 25-64 17.7 18.2 514
non black 17.7 16.4 420
completed spelis, ue 9.9 10.6 1504 black 17.8  15.2 94
age .‘.Z?::o‘cu gg gg g;g completed spelis, ue 9.1 9.8 2671
black 11.9 $.7 4 age 17-24 8.4 8.9 1077
non biack 8.1 8.6 958
age 25-64 10.4 1.4 926 black 10.9 109 19
non black 10.0 10.5 824
age 25-64 9.5  10.4 1594
black 13.8 1.9 102 non black 9.3 9.7 1388
completed speils, uo = 8.4 10.7 1334 black 1.3 14.3 199
a9e :Z;Z:lock g:; g:g ;gg completed spelis, uo 6.1 9.5 3178
black 8.86 12.7 116 oge 17-24 5.6 8.8 1123
non black 5.6 8.0 788
age 25-64 9.1 1.3 836 © black 6.1 10.3 337
non black 8.7 10.7 678 g
black 10.5 13.5 158 age 25-64 6.3 © 9.9 205
non black 6.3 9.5 1554
black 8.1 10.8 499
(d) first speil only
(c) olt speits
to  employed 9.9 10.8 1504 to  employed 9.8 10.6 317
:::: ::f'°¥'? ( ‘g~; 10.4 894 from employed 8.9 9.6 1643
of 1.f. . 10.9 é10 from out of I.f. 9.4 10.3 1028
to out of 't 8.4 10.7 1334 from left censored 14.2 13.5 448
from empioyed 13.0 12.8 295 to  out of I.f, 7.3 10.9 3527
from out of i.f. 7.1 9.6 1039 from .mp‘oy.d 12.1% 12.8 470
from out of 1.1, 5.0 8.% 2708
to ”;l‘v:':p.ozzzwnd ’?’g-g ;g.g f;; from left censored 17.9 15.8 349
from out of 1.1, 21.8 19.7 102 to right censored 19.9 19.2 523
from employed 17.0 18.3 262
from out of .1, 20.9 17.4 250
from left censored 64.9 23.7 11
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Table 3.1 AVERAGE DURATION OF UNEMPLOYMENT SPELLS - MALE SUBSAMPLE

(a) atl epeiis (b) first spell only
subpopulation mean std dev cases subpopuiation mecn sotd dev caves
for entire popuiation 11.4 14.8 7835 for entire population 12.3 14.6 3097
right censored spelis 19.5 20.2 743 right censored spelis 25.9 24.1 279

age 17-24 19.2 19.5 293 age 17-24 23.9 23.3 - 88
non black 17.0 17.1 225 . non block - 21.4  19.3 (-1
black 26.5 24.7 68 black 30.9 3.8 23
age 25-64 19.7 20.7 450 age 25-64 26.8 24.5 191
non block 18.2 18.7 37 non block 25.7 24.0 192
black 28.8 27.3 79 black 3t1.2 28.0 39
left censored speils 20.4 20.9 1149
aoge 17-24 16.7 17.7 467
non black 15.1 15.0 370
black 22.6 24.95 97
oge 25-64 22.9 22.6 682
non black 21,9 . 21.6 569
black 28.0 26.3 113
completed spelia, ue 9.5 11.1 4014 compieted spells, ue 11.4 12.2 2059
age 17-24 9.7 10.5 1628 age 17-24 10.7 10.7 821
non bilack 9.2 9.5 1468 non black 10.2 10.0 742
black 14.8 18.3 160 black i5.5 15.5 79
age 25-64 9.4 11.4 2388 age 25-64 11.9 13.1 1238
non black 9.4 1.3 2134 aon block 11.7 12.8 1120
black 9.6 12.2 252 black 13.8 19.1 118
compieted spells, uo 8.7 10.7 1929 completed spells, uo 10.5 13.4 759
age 17-24 6.1 9.8 993 age 17-24 8.7 11.7 397
non black 5.8 9.1 738 non block 8.1 11.2. 287
black 7.0 10.8 255 bicck 10.4 42.7 110
age 25-64 7.3 11.7 936 age 25-64 12.3 14,9 % 362
non black 7.5 11.9 729 non black 12.0 14.8 297
black 6.4 11.2 207 biack 14.1 15.1 69
(c) all spells
(d) tirst spetl only
to employed 10.8 12.1 4804
from employed 9.1 10.8 3281 to employed 1.4 12.2 20%9
fromout of 1.f.  11.5 11.9 733 from employed 1.4 12.3 1632
from left censored 16.9 15.0 790 from out of 1.f. .3 n.z 407
to out of i.f. 8.9 13.9 2249
trom employed 12.% 13.58 425 to out of 1.1, 10.5 13.4 759
from out of 1.1, S0 9.1 1504 from employed 15.0 149 247
from ieft censored 22.0 21.6 320 from out of 1.1, 8.3 1121 512
to - i .4 4, )
° f:ozh:,p|§;:;°',d ?;_5 %9_; ;gi to right censored 25.9 24.1 279
fromout of |.1. 25.2 22.0 189 from employed 33 B3 %
from left censored 77.5 31.4 39 from out of 1.7, 23.7  20.3
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of length bias: ( i.e. spells that are in progress at a particular point in
time have higher mean duration that those observed over a period of time).
The figures reported for censored spells represent averages of their observed
portions only: nevertheless, these average incomplete durations are between
two and three times longer than the average duration of completed spells.
Spells that are both right and left censored have been considered as left
censored (their number is relatively small, 37 for men and 11 for women):
most of these spells belong to individuals who left the sample before the end
of the survey. Their average duration is in fact 77 and 64 weeks respectively,
while the total sampling frame is 140 weeks.

The overall pattern of duration across genders and age and racial groups
confirm the qualitative results obtained in the past from other data sets.
The novelty here is that spells are broken down by “destination state”, i.e.
the labor force state entered when the unemployment spell ends. Blacks,
men and mature individuals tend to have longer spells than their counter-
parts, and this pattern is more pronounced for UE spells than for UO spells.
UO spells are relatively more frequent for blacks, women and young people,
i.e. for groups with traditionally a lower degree of labor market attache-
ment. Completed UE spells are longer than UO spells, a result common to
all groups. '

The lower panels of tables 3.1 and 3.2 contain a breakdown of mean du-
rations according to destination state and “previous state” (i.e. the labor
force state from which the individual entered unemployment). The previ-
ous state has a relatively scarce impact on the duration of UE spells, while
for UO spells, previous employment produces an average duration between
two and three times longer than previous non-participation. These results,
paired with those reported in the following two tables, suggest that previous
state is an important predictor of the outcome of an unemployment spell,
especially when analyzing UO spells. These results suggest also that the
Markovian assumption widely used in labor market studies (the future de-
pends on the past only through the present state) is grossly inappropriate,
at least when population heterogeneity is not controlled for.



i) length of the spell in state i;
ii) a censoring indicator;

iii) destination state j or k, when the spell is completed within the sampling
frame;

iv) previous state j or k, when the spell begins after the start date of the
sample;

v) the serial order of the spell since the start of the survey;
vi) the calendar week of start;

'vi) a vector of covariates, which can be either fixed (i.e. at the value they
had at the onset of the spell) or time-varying (in which case the entire,
usually monthly, time path of the variable was recorded).

A total of about 15,000 unemployment spells were obtained. Tables 3.1 to
3.4 contain descriptive statistics on the subsamples of men aged 17 to 64
(7835 unemployment spells) and women of the same age group (7167 spells).
Table 3.1 reports average durations (expressed in weeks) of unemployment
spells for the male subsample. Table 3.2 reports the same results for women.
In the upper panels of these tables the spells are broken down according
to their censoring status (rigth censored, left censored,'completed ending
in employment (UE) and completed ending in non-participation (U0) ),
and then according to age group and race. In panel (a) all the observed
spells are utilized, while panel (b) represents a restricted sample, containing
only the first non left censored spell for each individual ever observed to
be unemployed over the sampling frame. Purpose of this restriction is
to to avoid oversampling of individuals with multiple spells (discussion of
this issue is deferred to section 4 below). Durations are uniformly higher
when only one spell per individual in considered, as expected, since, over
a fixed time frame, repeated spells are on average associated with shorter
durations.

Average durations of right and left censored spells clearly show the effect

12



3. THE DATA

The Survey of Income and Program Participation (SIPP) is a longitudinal
survey designed primarily to collect information on income and transfers
recipiency from various government sources. It contains also detailed in-
formation on labor force status, wage and other characteristics relevant to
labor market studies.

The survey is organized according to the following design. Starting with
1983, and in every year thereafter, a probability sample of the US non-
institutional population is selected: each sample is called a “panel”. A
panel is interviewed every four months for a period of about three years
(32 months). Each interview is defined as a “wave”. Within each wave,
interviews are conducted according to a staggered design: one fourth of the
sample is interviewed every month. Each such fraction is called a “rotation
group”. The data utilized in this study are drawn from the 1984 panel, first
interviewed in October 1983. The data cover the period from June 1983 to
March 1986 (first 8 waves). The initial sample size of the 1984 panel was
of 20,000 households.

Labor force status variables is recorded for each single week in the reference
period (i.e. the 17 or 18 weeks preceding the interview). From the raw data
I constructed weekly labor force histories, where in each week individuals
are classified as having a job, looking for work (or on layoff from a job),
or, residually, as out of the labor force. After selecting out children (aged
15 or less) and those individuals that were not present in the survey for
at least three subsequent interviews, a sample of size 35,300 was obtained.
Of these, 16,200 were continuosly employed during the entire time on the
survey, 9,500 were continuosly out of the labor force. The remaining 9,600
changed labor force status at least once during the survey period, or were
continuously unemployed.

The weekly labor force histories were then utilized to construct spell dura-
tion data. For each spell of employment, unemployment or non participa-
tion, a number of items were computed: '

11



the population of spells. The reason is intuitively clear. While individuals
that enter the state at each instant after the start date represent flows,
individuals with a spell in progress at the onset of the survey represent a
stock. Such stock is formed by the “survivors” of all the preceding cohorts
~of entrants (flows), and has, in general, a different composition from the
“typical” flow (even assuming time stationarity). Spells sampled at a par-
ticular moment in time are defined as length biased since the probability
of being sampled is proportional to their length *. The only case where
flows and stock have the same composition is when the distribution of spell
lengths is exponential (i.e. the hazard exibits no duration dependence) and
the population is homogeneous, conditions which are unlikely to be met in
most situations arising ir the social sciences.

Under certain conditions, the solution of the initial conditions problem can
be that of excluding left censored spells from the estimation, which is equiv-
alent to “sampling the flows”. Heckman and Singer (1984) have shown that,
in a time homogeneous environment with no unobservable heterogeneity,
using only spells that begin after the start date of the sample gives ineffi-
cient but consistent parameter estimates. This is the solution adopted in
this paper. Excluding left censored spells here has the additional advantage
of being able to observe, for all cases, the labor force state the individuals
occupies before the current unemployment spell. The loss of efficiency is
not really an issue, given the size of the remaining sample.

' A tangible example of length bias is offered in table 3.1 below
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where the last exponential term represents the survivor function for a spell
of type ik.

When right censored, a spell of type ¢ enters the likelihood in the following
way:

Si(t) = exp|- /0’ hij(u) du] exp[—-/: ha(u)du]  (13)

Here the rationale for the competing risks model is even more intuitive: a
spell for which the destination state is not observed is potentially of both
type ¢ and k. '

It can be noted, however, that the log likelihood factors into transition
spectfic components: the parameters of the h;; hazard can be estimated by
maximizing only the following log likelihood function:

t;

Ly = 3 [6log his(ts) ~ [ hij(u)du] (14)
1 spells 0 '

where 6 is equal to zero if the spell is right censored or if the spell terminates

in state k, and equal to one otherwise. The summation runs over all spells

of type 1.

The initial condition (left censoring) problem-

Most of the duration analysis literature assumes that the origin date of
each sampled spell coincides with the start date of the sample, i.e. there
are no left censored spells. However, this condition is not met by most of
the longitudinal survey sampling schemes, including SIPP.

Left censored spells do not have the same distribution as spells that start
after the beginning of the sample, since they are not a random sample from



recently developed to handle the difficulties created by the presence of unob-
served heterogeneity in duration models. One method is to assume that the
unobserved heterogeneity component in drawn from a (flexible) parametric
distribution (such as gamma or log-normal). Heckman and Singer (1984)
demonstrate that an incorrect assumption about the parametric form of
the distribution of the unobserved heterogenéity component can lead to
grossly incorrect inference about duration dependence, as well as about the
effect of other covariates. The two authors strongly recommend the use of
non-parametric methods. Although some progress has been made to design
such methods, they are still in their infancy, especially with respect to mod-
els with time-varying covariates and with a competing risks specification.
For this reason no attempt is made in this paper to explicitly control for
unobserved heterogeneity. '

The competing risks model

The results illustrated in the first paragraph of this section apply only to a
two-state model, or to an higher dimensional model if transitions from state
i are possible to only one of the remaining states. The latter restriction is
not plausible in the context of three-state model of labor force dynamics,
where an unemployed person can be considered at risk of both getting a job
and dropping out of the labor force. This is the rationale for the application
of the competing risks model, developed by the biostatistics literature to
take into account the possibility of multiple causes of death (see Kalbfleish
and Prentice, 1980). In this model, an observed transition to state j ( i.e.
a completed spell of type ij) represents at the same time a right censored
spell of type ik, since the individual was also at risk of transiting to state
k.

The density of (completed) spells of type ij is then

Fi(t) = his(t) exp| = [ h(uw)du] exp[~ [ ha(u)du] (12

8



estimated parameters becomes obviously problematic, since they represent
“net effects” of the explanatory variables on the hazard.

The parametric functional form utilized in this work is of the proportional
hazard function class, with a flexible Box-Cox specification of duration
dependence (see Flinn and Heckman, 1982a).

g~ 1 thei — 1

h,‘j(t) = exp{'X(T+t)ﬂ;,- + "/1,‘_-,‘*-A—' +
. 155

where 7 represents calendar time, X() is a vector of (possibly) time varying
explanatory and control variables, t represents the duration of the spell, g;;,
~i; and A;; are transition specific parameters to be estimated by maximum
likelihood procedure.

The above specification has some very convenient properties. Exponenti-
ation guarantees non-negativity of the estimated hazard. The log of the
likelihood function is separable in the transition specific hazard functions,
so each parameter vector | B;;, Vij » Aij | can be estimated using type 1 spells
only. The Box-Cox specification of the duration term encompasses a variety
of duration dependence forms frequently found in the literature: restrict-
ing Ay;; = 0 and 72; = O produces a Weibull, or logarithmic specification;
Auj = 1 and 7,; = O produces a Gompertz specification. Restricting the
Ai;’s to be integers, produces a quadratic specification. The most common
forms of duration dependence employed are the logarithmic (Weibull) and
the quadratic: estimation results for these specifications are reported in the
following section.

The issue of unobserved heterogeneity

The issue of the potential impact of unobserved heterogeneity on the esti-
mation needs to be briefly addressed. A number of techniques have been

7



The conditional hazard function

By analogy with conventional regression models, in econometric duration
analysis it is common to consider conditional duration distributions, or
equivalently conditional hazard functions, where the conditioning is with
respect to observed (z(t)) and unobserved (6(t)) variables.

The conditional hazard can be defined as:

P(t<T<t+At|T>tz(t) o))
At

hi(t | =(t) 0(1) = Jim (10)

Duration models have many advantages with respect with traditional re-
gression techniques. One reason is that regression techniques are unable
to deal with censored observations (spells which are not completely ob-
served because they are in progress either at the beginning or at the end
on the sampling period). Moreover, hazard models allow one to control for
explanatory variables thet are not fixed during the spell, while the inde-
pendent variables in a regression can assume only a single value for each
observation.

Once a parametric functional form is assumed for the conditional hazard
function, its parameters can be estimated by maximum likelihood, utilizing
spell duration data. The likelihood function is formed in the following way:
right censored spells would contribute only the survivor function to the
likelihood, since the only information they convey is that the spell is at
least t periods long. Completed spells enter the likelihood with the entire
right hand side of (6). Discussion of left censoring in deferred to the end of
this section.

The main problem with the estimation of duration models is that usually
the economic theory does not produce a “structural” functional form for the
dependence of the hazard function on observed and unobservable variables.
The common practice in duration analysis is to use a reduced form speci-
fication for the hazard. The behavioral interpretation of the reduced form

,é



this case h(t)=h, a constant, and T above is an exponential random variable.
If dh(t)/dt < 0 at t =, there is said to exist negative duration dependence
at ¢,. One of the most widely used duration distribution is the the Wesbull,
with hazard function

ht) = qA(at)'\'l . ' (7

which exhibits monotonically negative duration dependence if A < 1, pos-
itive if A > 1, and collapses to an exponential in case of equality. Other
distributions, e.g. the lognormal, allow for non-monotomc duration depen-
dence

A useful method to evaluate non-parametrically some of the feature of the
hazard is to estimate the sample survivor function via the Kaplan-Meier or
product limit estimator:

s = I 1-%) (8)

jlij<l nJ

where d; is the number of items which fail at ¢ and n, is the number who
survives up to at least time ¢.

A non-parametric check for the adequacy of the Weibull distribution is
obtained by plotting log(~— log(S(t))) against log(t). Given the Weibull
survivor function :

S(t) = expi~(at)] (9

clearly log(—log(S(t))) = A(logt + loga). The plot should give approxi-
mately a straight line, the slope of which provides a rough estimate of .
An example of such plot is presented in figure 3 in the next section.



_ o P <T<t+At|T>1t)  fi(t)
hi(t) = Jim, At T Si(t)

(2)
where

Si(t) =1 - F(t)
is defined as survivor function. Since

_ dlog S;(t) _ f,‘(t) »

- = h |
integrating, we obtain
t _ [t dlog Si(u) '
/O hi(v)du = /0 gn = ~log 5(t) (4)
from which P
t
S5i(t) = exp[—/ hi(w) du ] (5)
0

is derived.

The latter result is of fundamentai importance: (5) together with (2) allow
the complete characterization of the density function in terms of the hazard
function:

fi(t) = h,-(t)exp{~/: hi(u) du] (6)

Duration dependence is said to exist if dh(t)/dt # 0. The only duration
density with no duration dependence is the exponential distribution. For

)



2. DURATION MODELS

Hazard models have many advantages compared with traditional regression
techniques when dealing with duration data (i.e. when investigating the
relationship between the outcome of a process that takes place over time
and a set of explanatory variables, some of which might vary during the
process). One reason is that regression techniques are unable to deal with
censored observations (spells which are not completely observed because
they are in progress either at the beginning or at the end on the sampling
period). Moreover, the hazard model utilized in this study allows one to
control for explanatory variables thet are not fixed during the spell, while
the independent variables in a regression can assume only a single value for
each observation. The unemployment rate, which is crucial in testing the
discouraged worker hypothesis, is one example of a variable that can vary
over the course of the spell.

A detailed discussion of econometric duration analysis is beyond the scope |
of this paper. This section sets out the essential ideas needed in the rest
of ‘the paper. For an exhaustive survey of standard survival analysis the
reader is referred to Kalbfleisch and Prentice (1980), and, for applications
to socioeconomic phenomena, to Heckman and Singer (1984).

The hazard function .

Let T be a continuous random variable representing duration in state i.
The probability density function of T is:

. P(t<T<t+Al)
A= fm g

(1)

The hazard function h;(t) specifies the instantaneous rate of escape from
i at time t, conditional upon survival to t. It is defined as:

-3



procyclical movement of the labor force participation rate (Mincer, 1965).
The discouraged worker hypothesis has been extensively tested in the 1960’s
using aggregate data, both cross-sectional (Bowen and Fineg'an, 1969) and
time-series (Tella, 1965). This paper extends such previous work by utiliz-
ing individual-level spell duration data. The advantage of using individual-
level data over aggregate data is by now widely recognized. The use of
spell duration data (coupled with that of hazard rate analysis) allows one
to look at the dynamic aspect of the discouraged worker effect, i.e., whether
the labor market conditions affect the rate at which individuals drop out
of the labor force. If one were interested in how labor market conditions
affect the probability that an individual is found out of the labor force,
then cross-sectional data and discrete-choice econometric techniques would
be appropriate. However, the dynamic dimension of the problem is likely
to be the more relevant from a labor policy point of view.

The plan of the paper is as follows. Section 2 briefly presents the use of
duration models applied to transitions in the labor market. The discussion
touches upon the issue of initial conditions (left censoring) and on the use
of the competing risks model to allow for a three-state transition process.
Section 3 describes the Survey of Income and Program Participation (SIPP)
from which the sample used in the empirical estimation has been drawn.
Summary statistics are presented on average duration of unemployment
spells, together with non-parametric estimates of the survivor function for
these spells. In section 4 estimation results are presented for a variety of
parametric hazard models for the UO transition. Section 5 summarizes the
results.



1. INTRODUCTION

Evidence accumulated over the last two decades has shown the dynamic
character of the U.S. labor market, where large flows of individuals move
each month between employment, unemployment and non-participation
(Marston, 1976). However, most of the empirical and theoretical work
on labor market dynamics has focused on two of these flows. On-the-job
search and matching models analyze the job-to-job transition. The unem-
ployment search model, and the related empirical work on the duration of
unemployment, focuses almost exclusively on the stationary “single risk”
situation, where job search is carried on until an acceptable wage offer is
received, and a transition to employment occurs. This ignores the fact that
a substantial proportion of unemployment spells, especially among women,
are reported as terminating in withdrawal from the labor force (Clark and
Summers, 1979).

The purpose of this paper is to formulate and estimate a microdynamic
reduced form model for the transition between unemployment and non-
participation (hereafter UO transition). The main objective is to empir-
ically determine the strength of the relationship between the probability
of withdrawal from the labor force and local labor market conditions (as
imperfectly proxied by the local aggregate unemployment rate), holding
constant a vector of personal characteristics, and to examine whether this
empirical relationship is robust across different model specifications.

The tools utilized to perform such analysis are those recently developed by
the econometric literature on duration data (hazard models). Moreover,
this paper exploits an entirely new data set, the Survey of Income and
Program Participation (SIPP), which contains weekly information on the
labor force status of a large sample of individuals for a period as long as
36 months.

The results of the analysis show a positive and significant relationship be-
tween the unemployment rate and the probability of withdrawal from the
labor force. This result is consistent with the discouraged worker effect
hypothesis, the familiar explanation in labor economics for the observed



A previous version of this paper was presented at the XIII meeting
of the Eastern Economic Association, Washington, D.C., March 3-7, 1987,
and at the Labor Economics Workshop of the University of Wisconsin-
Madison. I wish to thank Martin David, Hank Griffs and Jim Walker
for helpful comments and suggestions: the responsiblity for any
remaining error . is entirely mine. The empirical work contained in
this paper greatly benefited from the use of the data and computing
resources made available to me by the SIPP ACCESS project, supported
by NSF grant #8411785.



Dept. of Economics
1180 Observatory Dr.
Madison, WI 53706

May 16, 1988

Dan Kasprzyk
Population Division &
Bureau of the Census

Dear Dan:

please find enclosed the revised copy of my paper. Sorry for the delay.
Things get hectic around here at the end of the semester.

57— 587

Sincerely

Q0edb

Alberto Martini

Enclosure: paper



THE DISCOURAGED WORKER EFFECT:
A REAPPRAISAL USING SPELL DURATION DATA

Alberto Martini
Department of Economics
University of Wisconsin-Madison
1180 Observatory Drive
Madison, WI 53706

June 1987

A previous version of this paper was presented at the XIII meeting of the
Eastern Economic Association, Washington, D.C., March 5-7, 1987, and at
the Labor Economics Workshop of the University of Wisconsin-Madison.
1 wish to thank Martin David, Hank Griffis and Jim Walker for helpful
comments and suggestions: the responsibility for any remaining error is
entirely mine. The empirical work contained in this paper greatly benefited
from the use of the data and computing resources made available to me by
the SIPP ACCESS project, supported by NSF grant # 8411785.



ot T v Preliminary
. 2 Not for quotation
’ : . or citation

THE WEALTH OF THE AGED AND NONAGED, 1984

by
Daniel B. Radner

Social Security Administration

March 1987

Prepared for
NBER Conference on Income and Wealth
Conference on the Measurement of Saving, Investment, and Wealth

Baltimore, Maryland, March 27-28, 1987



The Wealth of the Aged and Nonaged, 1984%*

I. Introduction

This paper presents estimates of wealth for 1984 from the
Survey of Income and Program Participation (SIPP) and discusses
wealth data requirements for the analysis of economic status.
We are interested in the economic resources available to
households other than the very wealthy, and our particular
focus is on age groups. The degree of concentration of wealth
and/or power, the question that wealth data traditionally have
been used to address will not be discussed. Wé are interested
in the economic resources available to households other than
the very wealthy, and our particular focus is oﬁ age groupé.

In this paper we have a short time horizon. We are not
directly concerned with life cycle issues of saving and
accumulation, but with the amounts of resources available to
units of different ages at a particular time. One question
that is important to examine is how many of the aged have
"substantial" wealth that could be used in special
circumstances --e.g., to help pay for high medical expenses to
offset income loss. Detailed age groups are examined because
the broad aged and nonaged groups often used are not
homogeneous. For example, it is useful to distinguish between
the "young o0ld" (e.g., age 65-74) and the "old old" (e.g., age
75 and over).

Two types of estimates from wealth data are of interest to
us. The first is wealth at a particular time. This includes

amounts of wealth, the distribution of wealth, and the



concerns about the data. Thus, a household survey that did not
do a good job of capturing the upper tail of the wealth
distribution could be of use to us.

Several specific implications of our perspective for the
characteristics of the wealth data needed are discussed below.
First,'we need a data source that covers the entire wealth
distribution (or the entire distribution except for the upper
tail). Thus, data sources such as estate tax returns that are
confined to the upper tail are not appropriate for our purpose.
Second, wealth data are needed for all age groups of the
population. This follows from the fact that we want to examine
and compare both the aged and nonaged. This requirement means
that data sources that are confined to particular agé groups
(e.g., the Social Security Administration's Retirement History
Study) are not appropriate. Third, it is necessary that
éeveral types of information other than wealth be available for
the unit. Information on income is of crucial importance, and
information on socioeconomic characteristics (e.g., unit size,
sex and marital status of the unit head) is very important.
Data from estate tax returns are inappropriate for this reason
also. Fourth, the wealth data should be available for units
other than persons. Families and unrelated individuals (often
called family units) or households are acceptable units.

Fifth, the data need to be comprehensive enough so that a

reasonable definition of net worth can be formed. Although



both sides of the comparison if possible. Because aggregate
amounts of some asset types are highly concentrated in the
upper tail (e.g., corporate stock), a subétantial adjustment to
the control aggregate is necessary if the upper tail is not
included. Perhaps such an adjustment could be performed using
a better estimate of aggregates held by the upper tail (e.g..,
from estate tax multiplier estimates). 2/ Of course,
comparisonskof aggregates are only partial tests of'the
accuracy of the estimates. Even if the aggregates were
correct, the estimated distribution could be very inaccurate.

In discussing how useful the data are for our purpose, one
issue is the general accuracy of the wealth data that are
available. Although wealth data obtained in household surveys
often have been criticized as inaccurate, the problems with
accuracy probably are worst in the upper tail of the
distribution. We suspect that comparisons that exclude the
upper tail would be more favorabie to survey wealth data, at
least for some types of assets. But the data for the remainder
of the distribution also have problems; item nonresponse rates
can be substantial and answers given can be inaccurate. 3/ On
the other hand, more inaccuracy in the data is acceptable for
our purpose than is acceptable for the measurement of
inequality or the change in inequality. 4/

Our perspective is as a user of public use microdata
files. Amounts in such files are often top-coded to prevent
disclosure. Also, the amounts are restricted by the size of
amounts that could be coded in the survey. Fortunately, such
problems are far less important if the upper tail of the

distribution is excluded from the analysis.



the highest constant consumption path (Nordhaus 1973, Irvine
1980, Beach 1981).

Comparing differént age groups using the annuity approach
has been criticized on the grounds that the method does not
take into account the likelihood that the incomes of young
units will rise and that those units ordinarily will be able to
increase their wealth as they age (Projector and Weiss 1969).
Some researchers have tried to take this into account
essentially by estimating future earnings (Nordhaus 1973,
Taussig 1973, Irvine 1980).

Some researchers have combined income and wealth by
converting income flows into stocks of wealth and adding that
wealth to oﬁher types of wealth. For example, in looking at
the aged} Hurd and Shoven (1982) capitalized.several sources of
income and added those values to estimates of wealth. Also,
for limited purposes some researchers have taken a simpler
approach to combining income and wealth and summed current
income and liquid assets (David 1959, Steuerle and McClung
1977), or income and net worth (Steuerle and McClung 1977).

Radner and Vaughan (1984, 1987), in looking at a short
time horizom, did not combine income and wealth. They
considered income and wealth jointly as a two-dimensional
classification and examined such characteristics of the joint
distribution as the percentage of each age group that had

relatively low wealth and relatively low income.
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estimates shown here, includes home equity, Qéhicle equity,
business equity, financial assets, real éstate, and IRA and
Keogh accounts, minus debts. The value of household durables,
equities in pension plans, and the cash value of life insurance
are not included in the estimates.

The 1983 Survey of Consumer Finances (SCF) obtained
information on wealth, income, and socioeconomic
characteristics (Avery et al. 1984a, 1984b; AVery and
Elliehausen 1986). The survey contained two portions, a
multistage probability sample and a high-income frame.
Estimates are shown here for the probability sample alone and
for the probability sample plus the high-income frame. The
estimates shown here for the probébility sample are based on
information for about 3,700 family units, while the estimates
that include the high frame are based on about 4,100 family
units. The high-income supplement was obtained by drawing
about 5,000 family units from tax information. Interviews were
completed with 438 of those family units (9 percent). Net
worth, as defined in the estimates including the high
supplement, includes home equity, real estate, business equity,
financial assets, and retirement assets (which includes IRA's,
Keogh accounts, the cash-value of life insurance, and employer-
sponsored thrift, profit-sharing, and tax-deferred savings
plans), minus debts. The net worth concept used for the
estimates that do not include the high-frame excludes the cash
value of life insurance and at least some business equity.

Both definitions exclude automobile equity, the value of
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attitudes about retirement in September 1979 (Cartwright and
Friedland 1985). Personal interviews were completed with about
3,600 households. The sample was a multistage area probability
sample; there was no oversampling of the upper part of the
distribution. Estimates were presented for units that differ
from those presented for other surveys--the units are similar
to Census families and unrelated individuals except that family
members age 18 or older in general are considered to be
separate units. Estimates are presented for about 4,300 of
these "family units." In these estimates, net wealth includes
home equity, personal property, vehicle equity, business
equity, liquid and investment assets, and the imputed value of
employer-based pensions, IRA's, Keogh plans, and annuities.

The Greenwood "“synthetic" estimates were made using data
from income tax returns, estate tax returns, and a household
survey (Greenwood 1983a). The basic microdata file used was
constructed by statistically matching survey information from
the Current Population Survey and income tax returns from the
1973 Individual Income Tax Model. Corporate stock, debt
instruments, and real estate held were estimated primarily by
capitalizing amounts from income tax return data. ‘Then net
wealth was estimated by regression from a sample of 1972 estate
tax returns, using the capitalized éorporatevstock, debt
instrument, and real estate amounts. The regression parameters
were used to assign an amount of net wealth to each family unit
in the basic file. Net wealth, as used in these estimates, is

a more comprehensive definition than used in most surveys.
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seven different data sources described; it should be noted that
"the definitions of "wealth" used are not strictly comparable.
Also, the wealth-~holding units are not comparable in all cases.
The 55-64 age group is used as the base for these relative
means. Six of the estimates are from household‘surveys, while
the other two (Greenwood and Wolff) are "synthetic" estimates.

The different estimates of relative means do not appear to
be very similar. The 55-64 age group has the highest mean for
three estimates (SIPP, ISDP, SFCC), although the SFCC might
show a peak at an older age if more age detail were available.
The two SCF estimates peak in aged age groups, while the
Pension Commission estimate peaks in the 45-54 age group. The
two synthetic estimates peak in the aged age group.

The ranges of relative means for specific age groups are
quite broad. For the 65 and over age group, the range is from
0.73 to 1.24. The range for the 45-54 age group is from 0.68
to 1.04, and the range for the 35-44 age group is from 0.42 to
0.83. Even if we confine the comparison to SIPP, SCF, ISDP,
and SFCC (data sources for which relative medians are available
in table 2), differences are still substantial, although
smaller. Thg ranges then are 0.75 to 1.24 for the 65 and over
group, 0.68 to 0.96 for the 45-54 group, and 0.42 to 0.61 for
the 35-44 group.

When we examine relative medians (table 2), we findAthat
the differences are quite a bit smaller. Those estimates are
available only for SIPP, SCF, ISDP, and SFCC. In every case
the peak is in the 55-64 age.group. The ranges are
substantially smaller than for relative means; 0.75 to 0.82 for

the 65 and over group, 0.76 to 0.83 for the 45-54 group, and
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passbook savings accounts, money market deposit accounts,
certificates of deposit, interest earning;checking (e.g., NOW)
accounts, money market funds, U.S. government securities,
municipal or corporate bonds, stocks and mutual fund shares,
U.S. savings bonds, IRA and Keogh accounts, regular checking
accounts, mortgages held fof sale of real estate, amount due
from sale of business or property, other interest earning
assets, and other financial assets.

Unsecured debt includes credit card and store bills,
doctor, dentist, hospital, and nursing home bills, loans from.
financial institﬁtions and individuals, and educational loans.
It should be noted that, although the valué of household
durables is not included in wealth, debt incurred to purchase
those items is included in unsecured debt.

It is useful to comment on the accuracy of the wealth data
contained in the 1984 SIPP. Mosﬁvof the information about
accuracy that does exist is in the form of comparisons between
SIPP aggregates and control aggregates. At this time we do not
have comparisons that exclude the upper tail of the wealth
distribution. The Bureau of the Census has compared aggregates
from the 1984 SIPP with Federal Reserve Board balance sheet
data (U.S. Bureau of the Census 1986b, table D-3). These
comparisons show that home equity is overstated in SIPP by 30
percent, and that vehicle equity is overstated by 43 percent.
On the other hand, equity in business and rental property and
financial assets are understated by about 25 percent.

Unsecured debt is underestimated by about 35 percent. Although
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The sensitivity of the age-wealth relationship to the
definition of wealth used is shown in tables 5 and 6. Table 5
shows medians and table 6 shows relative medians. When we look
at net worth, the medians for the aged groups are in a range of
roughly $10,000, from $54,600 for the 75 and over age group to
$65,800 for the 65-69 age group. There is a decline as age
increases within the.aged group. The aged medians are similar
to the median for the 45-54 age group, and beiow the median for
the 55-64 group. These relationships are evident in table 6,
which shows relative medians. Z/ 8/

When vehicle equity is excluded from net worth, the median
falls by relatively small amounts (by $2,300 to $6,300). The
youngest age group now has a median of zero, and the peak is
still in the 55-64 age group ($66,600). Relative medians rise
very slightly for the aged groups, and fall substantially for
the youngest groups. When home equity is also excluded from
net worth, there is a much larger impact. However,that impact
differs widely among the age groups. The youngest group shows
no change and the 25-34 group shows a decline of onl? $3,900.
In contrast, the 55-64 group shows a fall 6f $51,100. All age
groups under 55 now have medians under $10,000, while all age
groups are under $20,000. The peak is now in the 65-69 group
at $16,200. The relationship as age rises is not smooth, with
an increase through the 55-64 grdup followed by small increases
and decreases. Relative medians rose substantially for most
aged groups, and fell substantially for groups under 55. It

should be noted that mean amounts for this definition (not
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Median Net Worth by Net Worth Quintile

Median net worth by age and net worth quintile (within age
group) is shown in table 7 and relative médians within those
quintiles are shown in table 8. Median net worth is very low
in the bottom gquintile for all age groups, rangiﬁg from minus
$1,200 in the under 25 group to $2,400 in the 55-64 group.
Medians for the second quintile are alsb not very high; the
median for each age group is below $36,000. 1In every case
except one, the median for the second quintile is less than one
half the overall median for the age group. The one exception
is the 65-69 age group, in which the ratio of the two medians
is slightly over one half. In contrast, the top quintile shows
medians above $150,000 for all age groups 35 and over.

Within each quintile the age pattern isvrdughly similar--
low amounts at the young ages, a peak in the 55-64 group, and
declines among the aged groups. It is interesting to note
that, for each of the top four quintiles, median net worth
declines within the aged group as age rises. The decline
between the 65-69 and 75 and over age groups is 27 percent for
the second quintile, 17 percent for the third quintile, 15
percent for the fourth quintile, and 19 percent for the top
guintile. The decline is about 35 percent for the bottom
gquintile, but the amounts are very small in that group. An
examination of the relative medians shows that, for all groups
under 55 relative medians rise as net worth increases. The
pattern is not as strong for the aged groups, where the top

three quintiles show similar " relative medians. For the 70-74
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is highest in the 25-54 age groups (78-81) and falls to 38
percent in the 65 and over group.

Financial assets are held by more than 90 percent of all
groups age 35 and over. The percentages of the middle 60
percent holding selected components of financial assets are
shown in table 10. Savings accounts are held by roughly two-
thirds of all households, with relatively little variation
among age groups. Money market accounts are more prevalent
among the aged (23 percent) than among the nonaged, as are
certificates of deposit (38 percent for the aged). Interest
earning checking accounts show less variation among age groups,
with the aged showing a slightly higher percentage (29 percent)
than the nonaged. Stocks and mutual funds are most prevalent
in the 35-64 age groups (21-22 percent), but the aged
percentage is not much lower (17 percent). U.S. savings bonds
are also most prevalent in the 35-64 age groups (19-20
percent); twelve percent of the aged hold such bonds. The 55-
64 age group shows the highest percentage with an IRA (40
percent), while ohly 6 percent of the aged have an IRA.

Mean amounts of the various asset types are shown for the
middle 60 percent in table 11. These means are for all
households in the middle 60 percent of the age group, not just
for those with the specific asset type. We can see that, for
each age group, mean amounts of vehicle equity, business
equity, and real estate are all quite low--below $7,000. The
sum of these three asset types minus unsecured debt is below

$11,000 for each age group. Thus, in an absolute sense, these
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about double counting of income and assets; such conéerns are
important in an analytical use of the data. Thus, in the
estimates we will use income including asset income and wealth
including income-producing assets.

The income classifications used require some explanation.
The income definition is total household money income for the
four-month period preceding the interview. These amounts are
then adjusted for household size using an equivalence scale
based on the scale implicit in the U.S. poverty lines. 9/
Then, within each age group, households are separated into
quintile groups based on the size of their adjusted total money
income. There is a presumption that, within each age éroup,
households in higher income quintiles are "better off" than
those in lower quintiles. We will examine the wealth of
households in these different income quintiles. Although all
age groups will be examined, there will be more emphasis on the
aged than the nonaged.

Median Amounts

Table 13 shows median net worth by adjusted income
quintile and age. Median net worth is low for the bottom
income quintile for each age group. The peak ($20,500) occurs
in the 55-64 age group. For the under 35 age groups, median
net worth is low for all income groups. The second and third
income quintiles also show peaks in the 55-64 age group, but
the 70-74 age group has the highest median in the fourth income
quintile and the 65-69 age group has the highest median in the

top quintile. This table shows that aged households with low
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quintile. The percentage with unsecured debt shows a
relatively small increase as income rises, with a range from 32
to 45 percent.

| The percentage with financial assets exhibits a strong
increase as income riseé, with most of the increase occurring
between the first and third quintiles. Table 16 shows the
percentage of aged households holding selected financial
assets. The percentage holding each of these assets rises
sharply as income rises. Savings accounts are held by 39
percent of the bottom quintile and 76 percent of the top
quintile. Savings accounts are the only financial asset shown
here that is held by a substantial ptoportion’of the ‘bottom
inéome quintile. The percentages held by the bottom and top
quintiles respectively are 6 and 47 for money market accounts,
12 and 55 for certificates of deposit, 10 and 53 for interest
earning checking accounts, 2 and 51 for stocks and mutual
funds, 2 and 21 for U.S. savings bonds, and 1 and 21 for IRA's.
The second income quintile holds primarily savings accounts and
certificates of deposit. U.S. savings bonds and IRA's are not
very prevalent, even among households in the top income
quintile.

Table 17 shows mean amounts of specific assets for the
aged, by adjusted income quintile. It should be noted that the
estimates in this table suffer from the problems associated
with estimating the upper tail of the wealth distribution.
Aside from home equity, the bottom income quintile has small
amounts of all other asset types. The second and third income
quintile have substantial amounts ($10,000 or more) only of

home equity and financial assets. The fourth and fifth
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financial assets less than median annualized income. For the
youngest age groups the ratios are quite small; the ratios are
below 0.25 in all quintiles under age 45. 'he ratios exceed
1.00 for the higher income aged groups. However, the bottom
quintile for each aged éroup shows a low ratio, and the ratios
for the second quintile are only in the 0.37 - 0.53 range. The
top quintile in the aged groups has ratios just above or below
2.00.

A third way of examining the age-wealth- income
relationship is By looking at the distribution of households by
their ratio of wealth to income. Here we will use the ratio of
financial assets to income. Those distributions by age are
shown in table 21. Only 2 percent of the youngest age group
-had financial assets exceeding annualized income, and only 5
percent had financial assets that were more than one half of
income. For that age group, 26 percent had no financial assets
and 55 percent had a positive ratio less than 0.10. The
percentages for the aged are quite different than for the
young, but do not differ much within the aged group. For that
group as a whole, 25 percent had ratios under 0.10 (including
zero) and 48 percent had ratios of at least 1.00. One third of
the group had ratios of 2.00 or more.

Table 22 shows the estimates for the 65 and over group by
adjusted income gquintile. Not surprisingly, the percentages
differ greatly by income quintile. For the bottom quintile, 53

percent had either zero
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very low in the bottom quintile in each age group.

An examination of the middle 60 percent of the net wofth
distribution in each age group shows that; except for the under
25 group, home equity is by far the most important asset for
each age group. Home eéuity accounts for 57 percent of the net
worth of the aged, while financial assets account for 34
percent.

When wealth is examined for income quintiles (based on
income adjusted for household size) within age groups, we find
that median net worth is low for the bottom income quintile for
each age group. Median financial assets is low for the bottom
three quintiles in every age group. For the bottom income
quintile in the aged group, home equity constitutes 73 percent
of net worth and financial assets account for 15 percent. For
the top income quintile of the aged group home equity accounts
for only 30 percent, with financial assets accounting for 51
percent of net worth.

Ratios of median financial assets to median annualized
income are below 1.00 for all income quintiles in each nonaged
group. The ratio exceeds 1.00 for higher income aged
households. _More than 80 percent of households in the under 25
age group have financiél assets that are less than 10 percent of
their annualized income. For the aged, the corresponding
figure is 25 percent. For the aged, that percentage ranges
from 53 percent for the bottom income quintile to only 7 percent

in the top income quintile.
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estimates were made to augment the survey data that have
recently become available. For some purposes, a combination of

survey and synthetic (or estate tax multiplier) estimates might

be the most useful.
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Table 1 - Sources
SIPP: U.S. Bureau of the Census 1986b, table 3

SCF: excluding high frame: Avery et al. 1984b, table 7

including high frame: Avery et al. 1986, table 2
ISDP: Radner and Vaughan 1984, table 2
SFCC: Projector an@ Weiss 1966, table A8
Pension Commission: Cartwright and Friedland 1985, table 2
Greenwood: Greenwood 1983b, table 2

Wolff: Wolff 1983, table 5
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Table 2 - Sources
SIPP: U.S. Bureau of the Census 1986b, table 5

SCF: excluding high frame: Avery et al. 1984b, table 7

including high frame: Avery et al. 1986, table 2
ISDP: Radner and Vaughan 1984, table 2

SFCC: Projector and Weiss 1966, table 8
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mean net worth by age, 1984

Thousands of dollars

Relative values

Age of Head Median Mean Median Mean
Under 25¢ccececcesses 2.3 7.3 .03 .06
p X 2k 1/ SR 8.4 25.1 .12 .22
35=bbeesesssvecceess 35.8 63.5 .49 .55
45=5b¢ctecsonsnsenes 6.7 100.7 .78 .87
55=644cnesssscencsas  12.5 115.9 1.00 1.00
65 and OVeresscscecs 59.7 91.1 .82 .79
65=Thesersoneasens  62.5 99.8 .86 .86
6569 cscceccscs 65.8 107.6 91 .93
70=74eeeesesaces 59.9 90.9 .83 .78
75 and over....... 54.6 78.7 .75 .68
All ageSeeeeecessess 32.7 69.9 .45 .60

Source: Preliminary tabulation from the 1984 SIPP, Wave 4.
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Table 8.--Relative median net worth by age and net worth quintile, 1984 2

Quintile b

Age of Head : 1 2 3 | 4 5
Under 25.0.---..-00-. --50 -Ol -03 _.05 ‘008
25‘34-...-.-...-.0.0- —.21 005 -12 ,020 '27
35-440-'cno-ooo'oo-o- .02 .32 049 057 -62
45-5400000000.0000000 -23 066 078 182 085
55“64--0-.000-..--0.0 1.00 1.00 1.00 1.00 1-00
65 and overc.ceceenss .32 .75 .82 .83 .82
65-740c-ooooo-oonoo 033 082 '86 087 086
65‘69..0-00-0.-0-. 044 092 -91 -92 ogl
70‘74.1..-.0.-.-0 -22 069 '83 -82 081

75 and oversescosss .29 .67 .75 .78 74
All ageSescesssrranas 0 .22 .45 .60 .68

a/ Relative medians are defined within each quintile, using age
55-64 as the base.

b/ Defined within each age group.

Source: Derived from table 7.
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Table l4.--Median financial assets by adjusted income quintile and age, 1984 2

(thousands of dollars)

Quintiie

Age of Head 1 2 3 4 5
Under 25¢sceccoscsss 0 .l .3 .6 1.4
25-34.ciiiiiiicnnan 0 .3 .8 1.7 5.2
35mbhurrennnanrannnn 1 .8 2.1 4.3 12.8
45-54. cieneeininanns 0 1.7 3.9 7.9 24.7
55=64ccecicccccncsas .1 4.0 10.0 18.2 - 46.0
65 and over.eceecces 4 3.2 15.0 24.2 63.3
65=74cccscecnccnne .1 4.0 12.4 25.5 63.9
6569 veeensnnss 2 5.6 10.2 31.0 68.0
70-74e0cececenss .1 3.0 12.5 26.0 60.7

75 and over....... 6 2.7 13.0 30.0 62.7
All ageScsoscecoccce 0 1.0 2.5 4.8 16.8

a/ 1Income quintiles are based on income adjusted for household size and
are defined within age groups.

Source: Preliminary tabulation from the 1984 SIPP, Wave 4.
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Table 20.--Ratio of median financial assets to median annualized income, by adjusted
income quintile and age, 1984 & :

Quintile

Age of Head 1 2 3 4 3 Total
Under 25¢cceececsces 0 | .01 .02 .03 .04 .02
25=34.iieeecrcnnnns 0 .02 .04 .06 '.12 .04
35=b4.ccciiinncnnnns .01 .04 .07 .11 .23 .08
45=54. cieuiiencnnness O .08 .13 .18 .39 .13
55=64cceccscnccnccns .02 .28 .43 .54 .78 42
65 and over..scescss .08 .41 1.22 1.32 1.90 .87
65=74eceeeenconnae .02 .43 .89 1.28 1.79 .82
65-69.ccccccoces .03 .53 .66 1.38 1.79 .82
70-74eeiveaennss .02 .37 1.01 1.48 1.89 .86

75 and over....... .13 42 i.30 1.99 2.19 .99
All ageS.eecsescccne 0 .07 12 .16 .33 .12

a/ 1Income quintiles are based on income adjusted for household size and are
defined within age groups.

Source: Preliminary tabulation from the 1984 SIPP, Wave 4.
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It should be noted that the file used in this paper is a
preliminary file. Estimates from the final file would be
expected to be slightly different, eépecially for business
equity and vehicle equity, and thus for net worth. One
household with extremely high net worth is omitted from

the estimates shown in this paper.

The inclusion of other asset types in net worth also can
affect the age-wealth relationship. The 1979 ISDP
contained an estimate of the value of consumer durables.
Unpublished tabulations from that file showed that moving
from a definition of net worth that excluded consumer
durables to one that included consumer durables produced
small increases in the relative medians for age groups
under age 45 and a small decrease in the relative median

for the 65-74 age group.

In a recent paper, Wolff (1985) examined mean wealth by
age group for alternative broad definitions of wealth.
The most comprehensive definition included pension and

social security wealth and human capital.
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1. INTRODUCTION

According to the familiar decomposition, the response of the labor force
participation rate (LFPR) to a demand-induced decrease in employment
consists of two components, the the discouraged worker effect (DWE) and
the added worker effect (AWE). According to the DWE hypothesis, a dete-
rioration in employment opportunities causes a fraction of the unemployed
to stop looking for work: they would then be classified as out of the la-
bor force by official statistics. At the same time, increased labor force
participation is likely to occur among those belonging to households where
another member has become unemployed. In this case the demand-induced
increase in unemployment triggers further increases, due to new labor force
entrants.

Earlier studies, well represented by Tella (1965), could only identify the
net effect on the size of the labor force: the D WE seemed to dominate. with
the effect of smoothing the impact of the business cycle on the measured
unemployment rate and causing the labor force participation rate to move
procyclically. These empirical findings had an important impact on public
policy discussions: attempts were made, in the US as well as in other
countries, to adjust the measure of potential output in order to account for
the “hidden unemployment”, and to adapt the survey instruments in order
to reflect the existence of discouraged workers.

Tella’s approach consisted mainly of fitting an equation of the form:
(L/P),t = ay + G.]L]g - a'_}T

where (L/P), is the labor force participation rate of subgroup i, U is
the aggregate unemployment rate and 7 is a time trend, intended to repre-
sent the gradual change in attitude toward work within certain subgroups,
married women for example. A negative estimated value for a; was inter-
preted as an indication of the existence and prevalence of the DWE. This
empirical work mainly utilized aggregate time-series data on the level of
the LFPR and the unemployment rate: no attention was yet given (most
likely because of lack of reliable data) to the flows within the labor market.



Interest in the dynamic aspects of the labor market increased in the
1970’s, stimulated by the growing body of theoretical work on job search
and by the increased reliability of CPS gross flow data. Economists came
to view unemployment as a dynamic phenomenon: instability of employ-
ment, brevity of unemployment spells, flows into and out of unemployment
have been central themes of the empirical work done during this period (see
for example Marston, 1976 and Clark and Summers, 1979). Two findings
emerging from this body of literature are particularly relevant for studying
the DWE. First, almost half of all unemployment spells end with the unem-
ployed person leaving the labor force. Clark and Summers report that in
1974 about 40 percent of spells end in withdrawal among men, 60 percent
among women: these figures are remarkably similar to those shown in ta-
.ble 2.1 below and relative to the period 1983-85. A second issue, especially
stressed by Clark and Summers, has to do with the problematic nature
of the distinction between unemployment and non-participation. Many
observed transitions possibly arise from inconsistent reporting of quite con-
sistent behavior. Repeated spells of unemployment separated only by brief
periods outside the labor force are not infrequent. The issue of measure-
ment error has to be kept in mind when designing and evaluating empirical
tests on the DWE.

On the theoretical side. the large amount of research done during the
1970°s in modelling search behavior of the unemployed only marginally
touched upon the issue of discouragement, and labor force withdrawal in
general, despite the empirical relevance of the flow between unemployment
and non-participation. The reason for this scarcity of analytical work has
to be found in some of the methodological features of job search models.
Most of this theoretical work is centered on the use of dynamic optimization
techniques, which. in order to vield some kind of testable implications,
usually require stringent assumptions of stationarity. These assumptions
are acceptable in the context of a two state model of employment and
unemployment, where it is assumed that unemployed workers keep looking
for work until an acceptable wage offer is received. In the standard two-state
model, the probability of reemployment is made to depend parametrically
on the rate of arrival and on the distribution of wage offers. If stationarity



is assumed (i.e. nothing changes in the environment, so the stochastic
process that generates wage offers is “driving the model”) the model has
the reservation wage property: there exists a unique value of the reservation
wage that makes the individual indifferent between accepting an offer and
continuing to search. Any received offer above this reservation wage will
cause a transition to employment.

Transitions between unemployment and non-participation cannot be
easily accomodated within this framework. Allowing for the possibility
of withdrawal greatly complicates the standard search model, and to date
there are very few fully developed three-state models where reemployment
and withdrawal are modelled simultaneously using dynamic optimization
techniques. In the few examples of three-state models (Toikka, 1976, or
Flinn and Heckman, 1982b) withdrawal from the labor force is assumed
to be uniquely caused by changes in the value of non-market time, where
new values arrive according to a stochastic process analogous to that which
generates new wage offers. This approach, however, does not capture the
essence of the DWE, i.e. the hypothesis that labor market conditions have
a measurable impact on search behavior and intentions of the unemployed.

To these theoretical difficulties, we have to add the fact that empirical
tests of the DWE, and of three-state models in general, impose very strin-
gent data requirements: in particular, transitions between unemployment
and non-participation have to be recorded. This requirement is not met
by most of the longitudinal surveys. The Survey of Income and Program
Participation, which is utilized in this study, is one notable exception.

The focus of this paper is mainly empirical: it formulates and estimates
a microdynamic reduced form model of unemployment/non-participation
transition. The main objective is to empirically determine the strength of
the relationship between the probability withdrawal from the labor force
and local labor market conditions (as imperfectly proxied by the local ag-
gregate unemployment rate). holding constant a vector of personal char-
acteristics, and to examine whether this empirical relationship is robust
across different model specifications.



Such an empirical test is performed by estimating the hazard function
for the transition between unemployment and non-participation (a brief
account of hazard functions is given in section 3). Hazard models have many
advantages compared with traditional regression techniques when dealing
with duration data (i.e. when investigating the relationship between the
outcome of a process that takes place over time and a set of explanatory
variables, some of which might vary during the process). One reason is
that regression techniques are unable to deal with censored observations
(spells which are not completely observed because they are in progress
either at the beginning or at the end on the sampling period). Moreover,
the hazard model utilized in this study allows one to control for explanatory
variables thet are not fixed during the spell, while the independent variables
in a regression can assume only a single Value for each observation. The
unemployment rate, which is crucial in testmg the DWE, is one example of
a variable that can vary over the course of the spell.

The plan of the paper is as follows. Section 2 describes the Survey of In-
come and Program Participation (SIPP) from which the sample used in the
empirical estimation has been drawn. SIPP contains weekly information on
labor force status of each individual, who is classified as either employed,
looking for work or not looking for work. From this information continuous
labor force histories can be constructed over the time period covered by the
survey. Section 3 briefly presents the use of hazard modeling techniques
applied to transitions in the labor market. The discussion touches upon
the issue of initial conditions (left censoring) and on the use of the compei-
ing risks model to allow for a three-state transition process. In section 4
estimation results are presented for a variety of model specifications. The
DWE hypothesis (a positive effect of the level of the unemployment rate
on the probability that the workers will stop searching) is tested. A model
where the effect of labor market conditions interacts with the duration of
the spells is also discussed and estimated. Section 5 summarizes the results.



2. THE DATA

The Survey of Income and Program Participation (SIPP) is a longi-
tudinal survey designed primarily to collect information on income and
transfers recipiency from various government sources. It contains also de-
tailed information on labor force status and on individual and household
characteristics relevant to labor market studies.

The survey is organized according to the following scheme. Starting
with 1983, and in every year thereafter, a probability sample of the US
non-institutional population is selected: each sample is called a “panel”. A
panel is reinterviewed every four months for a period of about three years
(32 months). Each interview is defined as a “wave”. Within each wave,
interviews are conducted according to a staggered design: one fourth of the
sample is interviewed every month. Each such fraction is called a “rotation
group”. The data utilized in this study are drawn from the 84 panel, first
interviewed in October 1983. The data presently available cover the period
from June 1983 to March 1986. The initial sample size of the 84 panel was
of 20,000 households.

Labor force status variables are collected with reference to each single
week in the reference period (i.e. the 17 or 18 weeks preceding the inter-
view). From the raw data I constructed weekly labor force histories, where
in each week individuals are classified as having a job, looking for work (or
on layoff from a job), or, residually, as out of the labor force. Not all the
information contained in the questionnaire has been utilized. For example,
those individuals who classify themselves as having a job are also asked
whether they have been absent from work without pay: in case of afferma-
tive answer, they are asked whether the reason was layoff or something else.
This information has not been utilized in constructing the work histories,
since the “reason for being absent” question is not asked for specific weeks,
but generally for the entire reference period. These individuals were then
classified as continuously emploved, even if they were out of work for short
periods.

The weekly labor force histories were then utilized to construct spell



" duration data. For each spell of employment, unemployment or non partic-
ipation, a number of items were recorded: duration, calendar time of start,
previous and subsequent spell type, whether it was completed within the
sampling frame or censored, and the serial order of the spell. These data
were augmented with a vector of characteristics pertaining to the individ-
ual, either fixed (i.e. at the value they had at the onset of the spell) or
time-varying (in which case the entire, usually monthly, time path on the
variable was recorded). Among the latter the local unemployment rate was
also included.

After selecting out children (aged 15 or less) and those individuals that
were not present in the survey for at least three subsequent interviews, a
sample of size 35.300 was obtained. Of these, 16,200 were continuosly em-
ployed during the entire time on the survey, 9,500 were continuosly out of
the labor force, while only 25 were continuously unemployed. The remain-
ing 9,600 changed labor force status at least once during the survey period.
Out of the latter subsample, 17,535 unemployment spells were obtained, of
which 8,915 belonged to women. Only one unemployment spell per person
was actually used in estimation, in order to avoid oversampling of individ-
uals with multiple spells (a discussion of this issue is in section 4 below).
In addition, individuals older than 64 or younger than 17 were eliminated.
This left with a sample of 4492 unemployment spells for women and 4002
for men.

Table 2.1 contains means for some of the demographic characteristics of
the individuals in this last sample, together with some descriptive statistics
on their unemployment spells. The reported average durations of right
and left censored spells clearly show the effect of the so-called length bias:
spells that are in progress at a particular point in time have higher mean
duration that those observed over a period of time. This is due to the
fact that spells in progress at a particular time have a probability of being
sampled proportional to their length. The figures reported for censored
spells represent averages of their observed portions only: nevertheless, these
average incomplete durations are between two and three times longer than
the average duration of completed spells. Notice that spells that are both
right and left censored have been excluded from these computations (since

6



their length is just equal to the length of the sampling frame).

The lower part of table 2.1 contains a breakdown of spells on the basis
of the previous and destination spell. The simple breakdown by destination
spell (first two lines) bears a close resemblance to the results obtained using
CPS gross flows (Clark and Summers, 1979). This fact is particularly in-
teresting, since CPS flows data derive from monthly discrete observations,
while SIPP spell data are based on continuous measurement. The remain-
ing four lines in the table represent a breakdown by previous spell of those
unemployment spells that end up, respectively, in employment and non-
participation. These figures suggest that, especially for men, previous spell
is a fairly good predictor of subsequent spell.

S |



WHITE MEN BLACK MEN WHITE WOMEN BLACK WOMEN
AGE 29.7 28.5 30.1 30.6
EDUCAT ION 12.1 10.7 12.2 10.5
% MARRIED 40.8 45,2 44.6 43.6
% BLACKS 14.1 15.6
N.OF SPELLS 1.81 1.51 1.64 1.70
AVERAGE SPELLS DURATION )
RIGHT CENS.SPELLS
MEAN DURATION 14.9 18.1 13.6 16.3
LEFT CENS.SPELLS
MEAN DURAT ION 14.1 17.3 13.9 14.8
COMPL.SPELLS (ENDING
IN EMPL'NT) M. DURATION 7.46 5.90 7.13 6.75
COMPL.SPELLS (ENDING .
IN OLF) M. DURATION 3.88 4.02 3.88 3.27
BREAKDOWN OF UNEMPLOYMENT SPELLS BY PREVIOUS AND SUBSEQUENT SPELL TYPE
% OF TYPE U->E 64.6 54 .1 48.1 24.2
% OF TYPE U->0 35.4 45.9 51.9 75.8
100.0 100.0 100.0 100.0
% OF TYPE E->U->E 82.4 82.3 62.6 58.8
% OF TYPE 0->U->E 17.6 17.7 37.4 41.2
100.0 100.0 100.0 100.0
% OF TYPE E->U->0 16.5 10.1 13.3 6.9
% OF TYPE 0—>U->0 83.5 89.9 86.7 93.1
100.0 100.0 100.0 100.0



Another type of descriptive device that can be utilized when dealing
with duration data is the application of life-table actuarial methods, they
consists in a non-parametric description of the duration pattern of the data.
Since these methods are widely used in demography, the terminology used
here is that of mortality tables. The data are broken down into duration
intervals (of arbitrary length), then for each interval the number of indi-
viduals exposed to the risk of “dying” is estimated as:

ri=n; — ¢;/2

where n; is the number of individuals entering the interval and ¢; the
number censored in the interval. It is assumed that censored observations
occur randomly (from a uniform distribution) in the interval. The condi-
tional probability that the individual “dies” in the interval, given that he
enters the interval, is computed as

g = di/r;

where d; is the number dying in the interval. From these quantities
the empirical hazard function can be computed: it expresses the instan-
tancous probability of dying conditional upon survival. It constitutes the
non-parametric equivalent of a parametric hazard function estimated with-
out covariates (i.e. with a constant and the duration terms alone). The
empirical hazard function is computed according to the formula:

d;

1
o= —————
h,‘ ry — d,/2

where h, is the length of interval 7. In table 2.2 the duration pattern for
the male unemplovment spells is reported. Only one spell per individual
is utilized. Left censored spells are excluded and spells that end up in
emplovment are considered as right censored (a motivation for these choices
is given in the next section).
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The empirical hazard reported in table 2.2 is plotted in fig 2.1. The
overall tendency of the hazard is declining over time: huge spikes, however,
are easily noticeable at regular intervals. Such spikes reveal a measuremet
error problem with spell data obtained from SIPP, that has been defined
as the “seam-transition” problem. Possibly due to recall bias, interviewees
tend to place the start date of spells in the first week of the reference
period. As a consequence, an abnormal number of transitions are observed
at the seam between two waves. When individuals report themselves in an
identical labor force state for one (or more) entire wave, and then declare
a change at the start of the following one, this produces spikes in the
frequency distribution of spell duration (and in the hazard), at values that
are muitiples of the length of the reference period. This is what is observed
in fig 2.1 , especially around the 18th, 34th and 52nd week. Such spikes,
however, are only the most visible consequence of this phenomenon: the
entire frequency distribution of durations is affected, also at values not
multiples of the reference period.

In this non-parametric framework, a more “legible” hazard function can
be obtained by changing the interval length in such a way that each interval
corresponds to a wave (i.e. 17 weeks): the effect is that of “smoothing” the
empirical distribution of the variable affected by the measurement error.
The result of this operation is shown in fig 2.2 . However, the degree of
arbitrariness implicit in this kind of procedure is evident.

When parametric estimation is performed, this type of correction is not '
feasible. The solution adopted in this paper is that of including among
the time-varying explanatory variables a dummy variable, that assumes a
value of one for the final week of each reference period, when the “risk” of
transition is (abnormally) high.
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3. PARAMETRIC HAZARD MODELS

A detailed discussion of hazard functions estimation techniques is be-
yond the scope of this paper. For an exhaustive survey of survival analysis
the reader is referred to Kalbfleisch and Prentice (1980), and, for applica-
tions to socioeconomic phenomena, to Heckman and Singer (1984). The
issues immediately relevant for the type of estimation performed are here
briefly presented and discussed.

" The estimation methods described in this section assume the availability
of the following information for each observed spell (a three-state model is
considered here):

i) length of spell in state i.

ii) destination state j or k, when the spell is completed within the sam-
pling frame.

iii) previous state j or k, when the spell begins after the start date of
the sample.

iv) serial order of the spell .

v) a vector of covariates, which can be fixed or vary over the spell.

a) The hazard function

Let T be a continuous random variable representing duration in state i.
The probability density function of T is:

. P(t<T<t+A1)
f(t) = Jlim N (1)

The hazard function h;(t) specifies the instantaneous rate of escape
from i at time t, conditional upon survival to t. It is defined as:
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. P T< At | T ;
o) = g BT AL - S0

where
Si(t) =1 - F(t)
is defined as survivor function. Since

_ dlog Si(t) _ fi(t)

dt Si(t)
integrating, we obtain
t t d o{
[ () = [ dlog Si(v) _ _ 1og si(t) (4)
0 0 du

from which

Si(t) = e.\:p[——/: hi(u)du] (5)

is derived.

The latter result is of fundamental importance: (5) together with (2)
allow the complete characterization of the density function in terms of the
hazard function:

1

£(0) = hit)esp — [ hi(u)du] (6)

U

Once a parametric functional form is assumed for the hazard function,
its parameters can be estimated by maximum likelihood. The likelihood
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function would be formed in the following way: right censored spells would
contribute only the survivor function to the likelihood, since the only infor-
mation they convey is that the spell is at least ¢ periods long. Completed
spells enter the likelihood with the entire right hand side of (6): discussion
of left censoring in deferred to d) below.

The results obtained so far apply only to a two-state model, or to an
higher dimensional model if transitions from state ¢ are possible to only
one of the remaining states. The latter restriction is not plausible in the
context of three-state model of labor force dynamics, where an unemployed
person would be considered at risk of both getting a job and dropping out
of the labor force. This is the rationale for the application of the competing
risks model.

b) The competing risks model

The biostatistics literature has developed a set of techniques to take
into account the possibility of multiple outcomes, or competing risks, in
the analysis of duration data (see Kalbfleish and Prentice, 1980). In this
model, an observed transition to state j ( i.e. a completed spell of type
i7) represents at the same time a right censored spell of type ik, since the
individual was also at risk of transiting to state k.

The density of (completed) spells of type 17 is then

(1) = hy(t) exp:—/ot hij(u)du; expi-/ot hig(u)du]  (7)

where the last exponential term represents the survivor function for a
spell of type k. :

When right censored, a spell of type ¢ enters the likelihood in the fol-
lowing way:
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Si(t) = exp{—fot hij(u) du] exp[—/ot hae() du) (8)

Here the rationale for the competing risks model is even more intuitive:
a spell for which the destination state is not observed is potentially of both
type 17 and 1.

It can be noted, however, that the log likelihood factors into transition
specific components: the parameters of the h;; hazard can be estimated by
maximizing only the following log likelihood function:

3

Li = Y [6log hy(t;) — /Oh hij(v) du] (9)

t spella

where 6 is equal to zero if the spell is right censored or if the spell
terminates in state k, and equal to one otherwise. The summation runs
over all spells of type 1.

c) Reduced form hazard function

Since the “true” functional form of the duration model is here unknown
(i.e. is not produced by a structural economic model) a reduced form
approach is adopted, as is actually done in most of the literature concerned
with duration of unemployment. This approach consists of specifying a
parametric form for the conditional hazard function, where the conditioning
is with respect to observable variables. This allows one to estimate the
impact of key economic variables on the duration of unemployment and on
the probability of transiting to a different labor force state.



The functional form utilized in this work is of the proportional hazard
function class, with a flexible Box-Cox specification of duration dependence
(see Flinn and Heckman, 1982a).

i — 1 e -

hij(t) = exp [ X(7+8) Bij + M= —— + Mj———
1] ij

| (10)

where 7 represents calendar time, X() is a vector of (possibly) time
varying explanatory and control variables, ¢ represents the duration of the
spell, Bi;. i; and Ay are transition specific parameters to be estimated by
maximum likelihood procedure.

The above specification has some very convenient properties. Exponen-
tiation guarantees non-negativity of the estimated hazard. The log of the
likelihood function is separable in the transition specific hazard functions,
so each parameter vector | 8, ¥i; , Ai; | can be estimated using type 1 spells
only. The Box-Cox specification of the duration term encompasses a variety
of duration dependence forms frequently found in the literature: restrict-
ing Ay;;; = Oand ~2; = O produces a Weibull, or logarithmic specification;
An; = 1 and q2; = 0 produces a Gompertz specification. Restricting the
Aij’s to be integers, produces a quadratic specification. The most common
forms of duration dependence employed are the logarithmic (Weibull) and
the quadratic: estimation results for these specifications are reported in
the following section. Attempts to fit more general specifications failed to
converge to a stable solution.

d) The initial condition (left censoring) problem

Most of the duration analysis literature assumes that the origin date of
each sampled spell coincides with the start date of the sample, i.e. there
are no left censored spells. However, this condition is not met by most of
the longitudinal survey sampling schemes, including SIPP.
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Left censored spells do not have the same distribution as spells that start
after the beginning of the sample, since they are not a random sample from
the population of spells. The reason is intuitively clear. While individuals
that enter the state at each instant after the start date represent flows,
individuals with a spell in progress at the onset of the survey represent a
stock. Such stock is formed by the “survivors” of all the preceding cohorts
of entrants (flows), and has, in general, a different composition from the
“typical” flow (even assuming time stationarity). Spells sampled at a par-
ticular moment in time are defined as length biased, since the probability of
being sampled is proportional to their length. A tangible example of length
bias was shown in table 2.1. The only case where flows and stock have the
same composition is when the distribution of spell lengths is exponential
(i.e. the hazard exibits no duration dependence) and the population is ho-
mogencous. The assumption of exponentiality is usually contradicted by
the data. Moreover, it is very unlikely that heterogeneity can be entirely
controlled for by conditioning on observable variables.

Under certain conditions, the solution of the initial conditions prob-
lem can be that of eéxcluding left censored spells from the analysis, which
is equivalent to “sampling the flows”. Heckman and Singer (1984) have
shown that. in a time homogeneous environment with no unobservable het-
erogeneity, using only spells that begin after the start date of the sample
gives inefficient but consistent parameter estimates. Excluding left censored
spells is not, however, the general solution to the initial condition prob-
lem. This is particularly true in the presence of the “mover-stayer” type
of (unobservable) heterogeneity. Take as an example non-participation or »
employment: a large fraction of individuals never “move out” of their labor
force state for very long periods of time, while a smaller fraction show short
and repeated spells. These very different probabilities of transition cannot
be explained by observable characteristics alone. When the length of the
sampling frame is relatively short, as in SIPP, excluding left censored spells
has the consequence of selecting out almost the totality of such “stayers”.

On the other hand, for this “stayers-type” spells, in absence of other in-
formation, it is very difficult to construct a likelihood function (unless spell
lengths are assumed to have an exponential distribution, i.e. no duration
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dependence). Presample values of covariates are typically not available, at
least not with the same detail and precision of sample vidlues. Even if the
entire history could be recovered from the start of each spell, incorporating
spells in progress at the onset of the survey would still require correcting
for length bias (and such correction often entails formidable computational
problems).

When dealing with unemployment spells only, the above problem is less
severe. The proportion of those that could be defined as “stayers” among
the unemployed is very limited. For example, in the sample selected from
SIPP there are only 25 cases where the individual is in the same spell of
unemployment at the start and at the end of the survey. The concept of
“stayers” itself is somehow misused when referred to unemployment: no
matter how long the spell, unemployment is a temporary, unstable situa-
tion.

The solution adopted here is that of excluding left censored spells from
estimation: the loss of efficiency is not really an issue, given the size of the
remaining sample.



4. TESTING THE DWE: EMPIRICAL RESULTS AND
INTERPRETATION

In this section estimation results are presented for several specifications
of the transition function between unemployment and non-participation
(hereafter UO transition). All the results presented here are obtained from
a sample that contains only one spell per individual, and specifically the
first non-left censored spell observed. While some individuals appears with
only one such spell in the sample, others have multiple spells. The rationale
for the above selection is the following. In the parametric hazard specifica-
tion used here, no attempt is made to control for the effect of unobservable
heterogeneity on the probability of transition. If such unobservable compo-
nent is significant and (as it is likely the case) is correlated across spells for
the same individual, utilizing all the observed spells implies oversampling
the “unobserved type” of individual with multiple spells. Another solution
could be that of reweighting the spells, in such a way to give less weight to
multiple spells. This solution is not pursued here.

a) Variables selection criteria and interpretation
Time-invariant covariates

A common set of explanatory variables is introduced in all specifications
to control for the effect of observable characteristics on the probability of
labor force withdrawal: this set includes age, education, race, marital status
and residence in a metropolitan area. These variables are treated as time-
invariant. in the sense that they are given the value they assume at the
onset of the spell. Descriptive statistics were presented in table 2.1 .

Age squared is introduced in the hazard together with age to control for
non linearities in the age effect. It should also be noticed that individuals
over 64 and below 17 are selected out of the sample in order to exclude de-
mographic groups with idiosyncratic labor force experience. Despite such
restriction, the age effect maintains a “convex” pattern, with a minimum
around age 35-40 (see table 4.1 and 4.2). This suggests that the “employers
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think too young or too old ” listed by the CPS (and also SIPP) question-
naire as a reason for not looking for work, is indeed a relevant cause of
discouragement, holding constant labor market conditions. It is interesting
to notice how such convex pattern is more pronounced for men that it is
for women. The interpretation could be that for women, since they are
already disproportionately represented among secondary workers, the fact
of being at the extremes of the age distribution has a less strong effect on
the probability of discouragement than it has for men.

Race is expressed as a dummy variable, equal to one for blacks, zero oth-
erwise: the effect on withdrawal is generally positive, reflecting the scarcer
labor market opportunities that blacks on average face. Marital status
(equal to one if married with spouse present, zero otherwise) rarely shows
a significant effect for men, although the sign is always negative. On the
contrary, for women being married has a positive and significant effect on
the probability of withdrawal. This is broadly consistent with the empirical
evidence on the effect of marital status on the labor supply of women.

Education is expressed in years of schooling completed. Together with
marital status, education is the variable that shows the most relevant dif-
ference between the two genders. While for men the effect of education is
positive but almost never significant (1), withdrawal is less likely for more
educated women: the interpretation could be that for women education is
a better proxy for labor force attachement than it is for men.

One additional time-invariant explanatory variable is introduced in some
of the specifications of the conditional hazard function: a dummy variable
that takes a value of one if the individual was previously (i.e. in the spell
immediately before the current one) employed, zero if s/he was out of the
labor force. The motivation for such inclusion is two-fold. On one hand, the
purpose is to test the Markovian assumption frequently made in labor force
studies, according to which future states depend on the past only through
the present state. The estimated coefficient of such “previous spell” vari-
able shows a very strong and significant negative effect on the probability
of withdrawal, suggesting the presence of “lagged occurrence dependence”:
those that enter unemployment from non-participation have a much higher
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probability of interrupting their search efforts than those that previously
held a job. Paraphrasing Heckman and Borjas (1981), non-participation
seems to cause future non-participation. '

According to an alternative interpretation, this result could be due to
unobservable heterogeneity: some individuals have a lower labor force at-
tachment than others, and this unobservable component is strongly corre-
lated with previous labor market experience. The order of causality here is
different: it is not the previous experience which permanently “scars” the
individual, causing subsequent withdrawal, but is the heterogeneity compo-
nent that causes both previous occupancy and future transition behavior.
in the models estimated in b) below, previous spell is controlled for with
a dummy variable. In ¢) instead, one specification is reestimated selecting
on previous spell, in order to gain some additional insight on this issue.

Time-varying covariates

The motivation for one of the time-varying covariates has been dis-
cussed in section 2 above: in order to control for the abnormal number of
transitions that take place at the wave-to-wave secams, a dummy variable
is utilized, which takes a value of one on the last week of each reference
period, zero at any other time. The estimated coefficient of this variable
always shows a very strong positive “effect”, which merely reflects the exis-
tence of the measurement error. The estimated coefficient is always around
2.5, indicating that at the seam the probability of transition is three and a
~ half times higher than in all remaining weeks. This matches with the spikes
in the empirical hazard of fig. 2.1 .

Recipiency of unemployment insurance benefits has been introduced in
the conditional hazard function as a dummy variable, equal to one if benefits
were received during the month, zero otherwise. The choice of a dummy,
instead of the more common replacement rate, is motivated by the fact
that a large proportion of unemployed in the sample were not previously
emploved, and for this group the replacement rate in not defined. Since spell
duration is expressed in weeks, monthly values of the dummy variable have
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been imputed to each week in the month. This introduces some “noise”
in the data, but the alternative solution (aggregating duration data using
months as a unit of measurement) would have been even more problematic,
since a substantial proportion of spells are less than four weeks long.

The same imputation procedure has been used for the local unemploy-
ment rate. Seasonally unadjusted monthly figures at the State level have
been utilized for this variable, whose estimated coefficient is of central im-
portance in testing the D WE.

Discussion of the results relative to the latter variable, as well as to the
duration terms, is postponed to the following paragraphs.

b) Estimation results with alternative duration
specifications.

A basecline model is estimated with two alternative specifications for
the duration term, quadratic and logarithmic. The results are shown in
table 4.1 . The size and significance of the estimated coefficients prove
to be fairly robust across the two specifications. The unemployment rate
variable shows a positive effect, with both genders, confirming the existence
of a discouraged worker effect. The size of the effect is such that a one
percent increase in unemployment, ceteris paribus, would cause about a 5
percent increase in the probability of withdrawal among men, 4 percent
among women.

Blacks are about 25 percent more likely to withdraw from the labor force
than non-blacks. other things being equal. For men, education and marital
status do not seem to have any discernible effect: for women one additional
year of education reduces the probability of withdrawal by 3 percent, while
being married increases it by 10 percent. Receipt of unemployment insur-
ance benefits reduces the probability of leaving the labor force by more
than 40 percent for men, 50 for women. This result matches with the
negative effect traditionally found for Ul recepiency on the probability of
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reemployment. It should be stressed that in the current specification of the
hazard the fact of being previously employed (which usually is a condition
for Ul eligibility) is already controlled for by the “previous spell” variable:
hence that of Ul benefits is a net effect. Being previously employed by
itself reduces the probability of withdrawal by two and a half times: this
very strong effect motivates the separate estimation conducted in c) below,
where the sample is selected on previous spell. '

The duration term shows a negative sign in the logarithmic specifica-
tion, and a convex pattern in the quadratic, with a minimum around 50
weeks. A plot of the two hazards for the male subsample is shown in fig.
4.1. While it is not possible to formally discriminate between the two mod-
els with a likelihood ratio test, since they are non-nested (2), an heuristic
argument can be formulated by inspecting the plot. The rising portion
of the quadratic hazard is almost entirely beyond the empirically relevant
range: in fact by the 50th weeks almost 97 percent of the unemployment
spells that end up in withdrawal are completed (see table 2.2). One could
then argue that the logarithmic specification is a more parsimonious rep-
resentation of the duration pattern. Moreover, the empirical hazards of fig
2.1 and 2.2 do not show any significant rising portion.

A general comment is necessary on the significance of a negative sign
on the duration term. It is a well known result in the duration analysis
literature that a such negative sign is not necessarily an indication of true
negative duration dependence (i.e. of the fact that the probability of with-
drawal decreases with elapsed time in unemployment). This result could
be also due to the presence of unobservable heterogeneity. Take an extreme
example. There are two types of individuals, one with low probability of
transition, the other with high probability, and this component is not ob-
servable. The high probability type tends to leave first, leaving a sample
which is more and more disproportionately composed of low probability
individuals. When estimation is performed on the aggregate sample, this
changing composition shows up biasing the duration terms toward negative
values.
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The second specification tested contains an additional interaction term
between duration and the unemployment rate variable. The estimation
results are shown in table 4.2.

To motivate this extension of the model, it is necessary to give some
structural interpretation to the use of the unemployment rate variable. Un-
employment rate represents a proxy for the impact of labor market condi-
tions on the job prospects of the unemployed. In search theoretic terms, the
unemployment rate could proxy for the rate of arrival of job offers (which
depends as well on personal characteristics). An unemployed worker with-
draws from the labor force when the discounted expected utility from search
falls below that from staying out of the labor force: the rate of arrival of
job offers is crucial in determining the direction of this inequality.

Allowing only for a direct, contemporaneous effect of the unemploy-
ment rate on the probability of withdrawal, independent of duration, is
equivalent to assuming that the rate of arrival of wage offers is known to
the unemployed from the start of the spell. This might overlook some im-
portant feature of the job search process. It is reasonable to assume that
it takes some time to the unemployed worker to build up an estimate of
his/her job market possibilities. A test of this “learning” hypothesis can
be performed by allowing for an interaction term between duration and
the unemployment rate. The testable implication of this model is that the
effect of the interaction term is positive, at the same time reducing in size
the main effect (when only the latter is specified, it represents an average
effect over the spell). The logarithmic model shown in table 4.2 confirmes
this prediction. The estimates from the quadratic model offers a mixed pic-
ture (positive for men, negative for women) but they are in general scarcely
reliable, due to the high collinearity between the two duration terms and
the interaction term.

The sign and significance level of all the remaining coefficients is not
substantially altered by the introduction on the interaction term.
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c) Selecting on previous spell

Another variation of the main model is obtained by selecting on the pre-
vious spell variable, in order to evaluate its impact on the other coefficients.
Only the logarithmic specification is tested here, with and without the in-
teraction term (table 4.3). The results are relative to the male subsample.
The effect of this type of selection is quite substantial. The convexity of the
age pattern is increased for previously employed individuals, and greatly
reduced for those previously out of the labor force (this difference is analo-
gous to the one between men and women, discussed before). The effect of
education is positive only for the previously employed, while the race effect
totally disappears for this subgroup. Recepiency of Ul benefits has almost
no effect for previous non-participants (the effect should be zero, since they
are not eligible for Ul: the residual effect could be caused by measurement
errors).

However, the most significant impact of this selection is on the unem-
ployment rate variable. Its effect almost totally disappears for previously
employed individuals, while it is still very strong for the other subgroup.
Hence, the DWE seems limited to a subset of the unemployed, those who
already have a lower labor force attachment.
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5. CONCLUSIONS

In this paper a still exploratory attempt was made to estimate the effect
of labor market conditions on the probability that an unemployed worker
withdraws from the labor force. This effect is found to be strong, at least
for a substantial fraction of the unemployed. Moreover, this effects seems to
increase during the course of the spell. The interpretation offered is that the
unemployed worker is learning about his/her labor market opportunities as
the spell progresses.

The effect of some personal characteristics on the probability of with-
drawal was also found to be very strong. While age, race and marital status
have an effect broadly consistent with empirical evidence from other areas
of labor economics, education shows a positive effect for men and a negative
one for women, a result that is not easily interpretable.

Entering the unemployment spell from employment strongly reduces the
probability of subsequent withdrawal. When the sample was selected on the
basis of such previous experience, the discouraged worker effect was found
to virtually disappear for previously employed individuals, while remaining
very strong for those who entered from out of the labor force.

32



ﬁ»-j,

NOTES

(1).

In an attempt to get some understanding of this puzzling result, the model
of table 4.1 was reestimated substituting education as a continuous vari-
able with two dummies, one representing attained college degree and the
other high school diploma. For the male subsample, the estimated coeffi-
cients (standard errors) were 0.23 (0.13) for college and -0.92 (0.089) for
high school. Among women they were both negative and significant (re-
spectively -0.27 (0.10) and -0.11 (0.058).

(2).

The likelihood ratio test is able to discriminate between the quadratic and
the linear, or Gompertz, specifications, since they are nested. The results
reported are sufficient to reject the Gompertz, since the estimated coeffi-
cient on the duration squared term is always significantly different from
zZero.
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