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ABSTRACT

Unemployment Duration: Competing and Defective Risks

This paper examines the determinants of unemployment duration in a competing risks
framework with two destination states, namely, inactivity and employment. The major
innovation is our recognition of defective risks. We first use a polynomial hazard function to
test for the presence of two-sources of defective risks: search involving a random process of
unlucky draws that yields a non-proper duration distribution; and a split-population model in
which the decision by some individuals not to consider certain destination states produces a
defective distribution. Having established the primacy of the latter model, we refine it using a
more flexible piecewise-constant baseline hazard function. This specification broadly
confirms our earlier findings but offers a more convincing explanation for positive and zero
transition rates out of unemployment. Although we do not reject the null of proportionality,
abandoning the proportionality assumption does not materially alter our conclusions.
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[. Introduction

This paper oconddas a modd of unemployment durdion in which exit from
unemployment can result from finding a job or becoming inactive, two dedtindtions that
have been shown to be behaviordly didinct sates (Hinn and Heckman, 1983). Use of a
competing risks framework, while not yet commonplace in the durdion literaure, is
becoming more familiar (see, for example Han and Hausmaen, 1990, Meyer, 1990,
Falick, 1991; Naendranathan and Stewart, 1993). What is dtogether less familiar is the
notion exploited here tha risks may be 'defective’ in the sense that certain detination
dates may not be conddeed by unemployed individuds whose obsarved and
unobserved characterigics may anyway rule them out as candidates for employment. The
notion that unemployed individuds may be permanently trgoped in joblessness is
explored theoreticdly in Blanchard and Diamond (1994), Ljunggvis and Sargent (1998),
and Ridder and van den Berg (2001).

We would argue that the idea that risks are defective is likdy to be especidly
rdlevant to high unemployment/long jobless duration Europeen labor markets in generd
and to ther more slerotic component markets such as Portugd — the subject of this
empiricd  inquiry — in paticular where unemployment may come to represent a near
pathologicd end state! (In other nations, where unemployment may be less entrenched,
the notion of defective risks might gill usefully be deployed to andyze trangtions into
catan types of employment, such as openrended employment versus fixedterm
contracts or ful-time versus pat-time work) If certan dedinaion daes are not viable,
the standard problems associated with aggregating over a number of exit modes will only
be compounded. Specificdly, as we shdl show, there will be a bias in favor of negdive
duration dependence and one will tend to underpredict the probability of not changing
Sate.

In this paper, we will condder two didinct datisticd duration modes that lend
themsdves to infinite durations, and thus to a defective risk. Our favored modd is a o
cdled 'gilit-populetion modd' in which some individuds do not contemplate (or are
excduded from) certan labor markets options and thereby come to conditute different
populations from those tha do. In this case the probability of moving from one state to
another is zero from the outst. In particular, we will dlow the proportion of dayers to be



influenced by obsarved heterogenety. This type of modd, which genedizes the more
conventiond mover-sayer model dlowing for regressors to influence the probability of
beng a dayer, was fird goplied by Schmidt and Witte (1989) to the recidivism
phenomenon in caimind behavior. To our knowledge the only labor gpplications are by
Yameguchi (1992), Pudney and Thomes (1995), and Mekersson (1999), each of which
has a narrower focus than the present paper.? Yamaguchi condders the implications of
permanent employment in Jgoan for labor market trangtions. Pudney and Thomas
investigate movements from unemployment to specific industry sectors  Mekersson
dudies the return to employment of a sample of Swedish dissbled workers, disinguishing
between three competing exits from unemployment: regular employment, shdtered
employment, and inectivity.

But before congdeing the bascs of our split-popuaion modd, however, it is
important to point out that the presence of defective risks is quite compatible with other
datidicad duraion modds In the second type of modd conddered here, we smply
recognize that some gspecifications of the laient hazard (section 1l below) can deliver
defective laent didributions — see, for example, Hinn and Heckman's (1982) use of a
polynomid hazard function in a competing risks framework. Esimaion of this type of
mode does not present mgor difficulties. In other words, there is nothing anomaous
about defective didributions and they may emege naurdly in optimizing modds
(Heckman and Singer, 1985). As a case in point, Jovanovic (1979) derives an infinite
horizon worker-firm matching modd with a defective (inverseGaussan) job tenure
digribution.

(Figure 1 near here)

The point is made in Fgure 1. Pand (a) of the figure presents the dengty function
from a (cubic) polynomid hazard function in time. The area under the function is shown
to be less then 1; impliatly, the last teem in the polynomid is negaive. As a result, the
hazard function crosses the time axis in pand (b) and, equivdently, a that same duration
interval the survivd function in pand (C) does not converge to zero but ingead assumes
and mantans indefinitdly theresfter some condant podtive vaue (i.e. the integrated
hazard is not divergent). This posshility might wdl characterize a Studion in which, as a
resllt of chance, some portion of individuds searching for work ae unlucky in their



draws, that is they fal to draw from the finite segment of the duration digribution.
Expressed another way, esch individud has a nonzero probability of ending up in a
(latent) spdl which lagts forever. The rdevance of this posshility is dealy an empiricd
issue. We will tentetively labd this modd as a'non-proper digtribution modd .

Non-proper (or defective) didributions are not the sole source of infinite duraions
because there are other gpproaches admitting of defective risks. For example, consder
the deerminants of the age a which women give hirth to ther firg child. The problem is
tha one may be sampling from two diginct subpopulations, one of which is made-up of
infertile couples who will have ‘infinite durations’ This very scenaio is andyzed
formdly by Heckman and Waker (1990). The geneadization of this mover-sayer modd
to more than one exit date is farly ample We argue that some unemployed individuds
will conscioudy rule out the option of labor market withdrawd. At the same time, there
will dso be unemployed workers who, by virtue of ther past choices or current <Kill
endowments, will be unable to secure employment. Such individuds can be termed
unemployables

(Figure 2 near here)

The basc dements of our Split-population modd are presented informaly in the
2x2 marix of FHgure 2. The horizontd axis denotes the population of employables and
unemployables, denoted by E and E, respectivdy. Employsbles are those individuds
who may trangtion from uremployment (U) to employment (E), and whom we therefore
tem U-E movers Unemployables are those persons who will never trangtion from
unemployment to employment, and are referred to as U-E stayers. On the verticd axis is
given the populaion of those who ather consder or rule out the option of labor market
withdrawdl, respectivdy | and 1. They will be termed U-1 moversand U-l Stayers. (By
andogy with the biodatidicd literaure, E and | may dso be temed employment and
inectivity susceptibles, while E and T can be sdd to represent the population of
employment and inactivity immunes.)

Those individuds in the fird cdl of the figure may find employment or instead
sect inactivity; in ether case they represent movers U-E and U-I movers. Those in the
second, bottom-left odl will  ultimatdy find employment but by definition never enter
inactivity; in this sense they are repectivdy U-E movers and U-l1 dayers. The U-E



hazard function to be edimaed is corrected edimated across these two cdls or
populaions. As for the third, top-right cdl this comprisss U-E dayers (or employment
immunes), and U-l movers (or inactivity susceptibles), who will ultimatdy move into that
dedtingtion date. The inactivity hazard function is properly edimated over the firg and
third cdls Fndly, the fouth cdl is made up of the longterm unemployed, or more
accurately the permanently unemployed who ae U-E and U-I dayers (or employment
immunes and inactivity immunes). In other words for individuds to day in the
unemployment date forever requires that they are defective in two respects, both in terms
of the trangtion from unemployment into employment and dso the unemployment to
inactivity trangdtion. Clearly, if the latent hezards are independent, the probebility of
never leaving the unemployment spdl is just the product of the probability of being a U-
E gayer with the probability of being aU-I stayer.

In the present paper, we will seek to test for the presence of defective risks such
as might result from a random process of unlucky draws and defective risks produced by
two very different populations To effect this comparison, we will fird deploy a smple
fourth order polynomiad basdine hezard function. The bads of the tet of the unlucky
draws scerario is based amply on the digribution parameters. The bass of the test of the
iit-population modd is a spedificaion that uses the same polynomia basdine hazard
but which dlows the regressors to affect the populaion of stayers and not smply the
escgpe rates from unemployment of employment and inactivity movers. In both cases a
correction for unobserved individud heterogendty is provided. The split-population
modd is then further refined to dlow of a more flexible basdine hazard function in the
form of a (13-segment) piecewise condant hazard. Findly, snce we have no guidance as
to proportiondity or otherwise, we dso edimate a discrete change specification for the
impact of the regressors.

The plan of the paper is as follows. Section Il introduces the Portuguese data set
and offers a modicum of detall on tha country's labor market. Section 1l offers a formad
presentation of the methodology. Detalled presentation of our findings is provided in
sction V. A summay drawing together the threeds of the preceding arguments
concludes.



[l. Data

Our data ae taken from the naiondly representative Portuguese quarterly employment
surveys (Inquérito ao Emprego), conducted by the Nationd Inditute of Statigics (INE)
(Ingtituto Nacional de Edatistica). The sample period is 1992(2) —1997(4), the darting
date being dictated by changes in survey design after the first quarter of 1992.

The quately survey has a quas-longitudind cgpacity. One sxth of the sample
rotates out each quarter, dlowing us to track trangtions out of employment for up to five
quarters. Trangtion rates are obtained by identifying those unemployed individuds in the
aurvey, and ther eapsed durdtion in a given quarter, who move out of employment over
the subsequent quarter. The dedtination dates of previoudy unemployed individuds can
adso be identified. For present purposes we shdl distinguish between the two dedtination
sates of employment and inactivity.>  We note in passing that that the employment survey
is dmilar to other labor force surveys in providing a sngpshot of the stock of unemployed
a two moments in time in this case sepaated by a quater. Familialy, remaning
duration of unemployment of those who do not trangtion out of unemployment has to be
inferred. Regised dapsed unemployment durdtion is top-coded for individuds with 98
months of unemployment or more, though this is a very smdl propotion of the sample
(amounting to less than 1 percent).

Each survey provides information on the length of the current unemployment
el in months and the unemployment benefit datus of the worker. It is dso possble to
track time to exhaudion of benefits Although we do not exploit the latter information
here, indead using access to  unemployment benefits (both unemployment  insurance
proper and meanstested unemployment assstance), note that the sevendement Sructure
of the our age regressor is dedgned exactly to mimic the stepped increases in benefit
entittement with age. To dl intents and purposes, the replacement rae is fixed in Portugd
(a 65 percent). Nether it nor the duration of unemployment insurance benefits, which is
exdusively age determined, changed over the sample period.*

In addition to access to bendfits and age, the employment survey contans
information on a number of other varidbles tha may be expected dso to shift the basdine
hazard up or down. Those sdected in the present paper ae level of schooling, marita



daus, tenure on the job, whether the individud is a new entrat, and the reason for job
loss leading to the unemployment event. The locd unemployment rate, derived from a
source other than the employment survey, was dso dlowed to shift the basdine hazard
function(s).

Since we wish to account for defective risks, each of the above arguments specific
to the individud (namdy, age, recapt of bendfits schooling, tenure on the lagt job, and
maritd daus) plus the unemployment rate were used to edimate the plit-populaion
regresson equations. The generd point is that we are interested in consdering the factors
that affect the probability of beng a long-term survivor. Age is expected to be criticd in
this regard, and is now expressed in continuous form rather than as a grouped varidble.
Unemployment  benefits and the locd unemployment rate are dso of especid interest: the
former because it is the key policy variable, and the later because it is expected to inform
on discouragement.

The sole redrictions placed on the data were that the individua be unemployed at
the time of the quaterly survey, mae, aged between 16 and 64 years and resdent in
manland Portugd. Given the posshility of sample dtrition, we dso ensured that
individuals appearing in contiguous surveys with the same identifier were in fect the
same individud. The sample dze is 9451 individuds. Destriptive datidics are provided
in Appendix Teble 1.

Over the course of the sample period, the Portuguese unemployment rate rose by
dmog twothirds (from 4.1 percent in 1992 to 6.7 percent in 1997). The mean (dlgpsed)
duraion of unemployment increesad continuoudy (from 122 months to 165 months)
and, not surprisngly, the didribution of unemployment changed farly profoundly. In
particular, the share of longterm unemployment (12 months or more) rose by dmos 74
percent (from 24.9 to 43.3 percent). Note tha the proportion of workers covered by the
unemployment benefit sysem has changed little snce 1993, and dso that the maximum
duration of benefits and the replacement rate rules were unchanged over the entire sample
period.

Snce 1997 the unemployment rate has improved materidly and currently
goproximates the U.S. vaue. Nevethdess, the scde of the long-teem  unemployment
problem persss Moreover, Portugd continues to be regarded as the exemplar of a



Leatic labor market, with the highet levd of employment protection in OECD
countries (see OECD, 1999). Furthemore, it has continued to be dogged by what has
been termed a “"sagnant pool” of unemployment (Blanchard and Portugd, 2001, p. 187),
with lows flows in and out and (the cordlay) long unemployment duration (See dso
Bover, Garcia-Pereq, and Portugd, 2000). This, then, is the backdrop to the present
empiricd inquiry.

[11. Methodology
Two simple hazard models

A critical concept in daidica andyss of a duraion phenomenon is the hazard function.
In the dudy of unemployment duration, the hazard function gives the indantaneous
probability of exiting unemployment a t, given tha the individud <Sayed unemployed
until t

PGET<t+DXT3t) _ f(f) _ f(t)
Dt 1- F(t) S(t)’

h(t) = lim @

where f(t) is the probability densty function, F(t) is the digribution function, S(t) is the
aurvivd function. A useful function isthe integrated hazard function

L(t) = Qhwydu . v
which rdaes to the survivor function Smply by

St)y=e"" . €]

In this paper we condder two flexible forms for the hazard function. The fird is a

fourth order polynomid hazard function
h(t) =a, +a,t +a,t*> +at®+a t*. a,30 @

Without further redrictions, the polynomia hazard function may lead to an integrated
hazard function that converges to a finite vaue as t goes to ¥, ad thus to a defective



digribution. This will happen if the lagt (in our case the fourth) order term is negaive
The second is a piecewise-congant hazard function

ie" if 0ft<g
|
ie? if c £t<c,

fes if ¢ £t<
h(t) = | RS e

|-

i

-

felm if ¢ £t
where the time axis is divided into K intervds by points ¢, & ..., ck.1 ° For the
piecewise-condtant modd, a non-proper didribution is precluded snce the hazard rate is
positive for the last (openrended) intervdl.
A two-destination model
In this paper we shdl dso diginguish between two exit modes out of unemployment:
employment and inactivity. Thus we define causespecific hazard functions to
degtination j

PEET <t+DtT 3 t|J = j)

h' = 1= 2
i(®) gtg]o Ot =1 ©
which yidd the aggregate hazard function
8
h(t)=a h; . ™
j=1
and the survivor function
2
St =0S'(), ©
=1

where S/(t) = &', and L/ (1) = g h; (u)du.

The modd has a conventiona competing risks interpretation. In this framework, a
latent duraion (Tj)) unemployment ataches to each exit mode. We only observe the
minimum of each laent varidble If risks are assumed to be independent, with continuous



duration, this modd smplifies to two segparde dnglecause hazard modds (but see
below).®

Proportional hazards specification
A common way to accommodae the presence of observed individud is to specify a
proportiond hazards modd

h, (& X) = hy, (t) €. )

where hoj(t) denotes the basdine gpecific hazard function, that is the hazard function
corresponding to null vaues for the covariates x . In this case, the covariates affect the

dh(x)

hezard function proportiondly (i.e =b,h(x)). An implication of this assumption

k
is that impadt of the covariates does not change (in rdative terms) with the progresson of
the spdl of unemployment. We shdl return to the discusson and test of this redriction
below.

Discrete duration model
Our information on dagpsed durdtion of unemployment is grouped into monthly intervas
(while trangtions can 0ldy be identified over a fixed intervd of 3 months). Let M=m

denote the occurrence of an exit in a given month [ct_l,ct), where mis the redization of a
discrete random unemployment  duration varigble M (1,...,K). The probability thet an

event occurs in the nf" interval (i.e. that an exit occurs over the course of the 3month
window), and that such an exit is to dedination r, will be given (neglecting, for the sske

of parsmony, the t and x indexes) by

S .-S

fr‘rr1 :Msm-3 = hr;sm-S- (10)
Sm—S

The functions f, and (1- S;) provide a convenient characterization of the

probability dendty and the cumulaive functions associated with the margind digtribution
for each laent duraion, T, in tems of the specific hazard function h,. A censored
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obsarvation (e a sdl of unemployment that is dill in progress dfter the 3month
2

window) occurs with probability S, = () S),, which is smply the product of the two
j=1

gpecific 'survivor' functions.

Observation over a fixed interval

Apat from the discrete nature of the unemployment duration data, we need to pay
dtention to the type of sampling plan being used in order to avoid the length bias
sampling problems induced by stock sampling (Hinn, 1986). Recdl tha in our sample
the sock of unemployed individuds is obsarved over a fixed intervd of 3 months. In
other words, a the time of the fird survey the dgosed duraion of unemployment is
recorded. Three months later, the labor datus of the same individud is observed,
providing us with information on whether he or she had left unemployment and, if s, the
dedtingtion dtate (employment or inadivity). With this sample plan, we need to condition
on eagpsed durdtion a the time of the firg interview in order to recover the entrant
dengty function (Lancegter, 1990, p. 183). The likdihood contribution for a dngle
individud is given by

rn

: (11)

>CC

1 2 650 - S
L(q|t1x)—?o Oems>n “ P!O E
Tml ]le Sm3 U bTmZ eSmSUb

where q is a vector of parameters that include regresson coefficients and basdine hazard

paameters, and d;is an indicator that assumes the vaue 1 if the individud exits to

destination j during the n" interval, and O othewise The indicator d,, = édmj identifies
j=1

completed duretions, so thet, 1- d, equas 1 for a censored observation. Notice that, after
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condtioning on having survived until mt, the S, ; term cancds out for completed

duretions The contribution to the likdihood function from a censored observaion is
amply the product, conditiond surviving up to m3, of the two specific surviva terms

<
(O S),), that is, the probahility of not exiting to ether employment or inactivity.

j=1
Unobserved Individual Heterogeneity
We dso atempt to accommodate the presence of unobserved individud heterogeneity by

asuming, as convetiond, a multiplicative error term associated with each specific
hazard function

. _ X bj
h,(t;x) =hy; () e ;. (12
We further assume that the erors v are gamma disributed with mean 1 and variance
s ? and are uncorrelated.”

We proceed by redefining the spedific “survivor” function usng the wdl-known

Us?

result for gamma mixtures S} =(1+s L) (see Lancaster, 1990, p.66). After this

transformeation, the likelihood function is derived asfor (11) above

. . dd,,
bt 2 6aes?ll YU qas?U Y200 o € ragziy st Ol

Las?ltix =0 Oesitne) “ k) T4 VAT eI gl (13
[ g sy e garsiLh) YTy

Folit-population model

Up to this point we have assumed that dl dedtination dates are vidble ex ante. In other
words, even though we dlow for the posshility of infinite duraion via a non-proper
digribution (for given paamees of the polynomid hazard function), untl now we
neglected the existence of dayers. That is we have assumed that with respect to
trangtions to both employment and inectivity dl individuds were (potentid) movers. We
now have to account for the posshility that certain or dl choices may be ruled out. This
goproach has been used in the econometric literature in the context a 'split-populaion’
framework for asingle risk (Schmidt and Witte, 1989).2



In the context of a grouped duration modd, a dSraightforward way to incorporate
the posshility of defective risks is to redefine the specfic “survivd” function as
Sm 1- P +P] n, Where Pj is the proportion of movers associated with destingtion j.
Thus, the 'survivel' probebility is given by the proportion of | dayers, (1- P;), who do not
exit into destinetion j with probability 1, plus, the proportion of movers, Pj, multiplied by
the corresponding probability of trangtioninto j at m, S/,.

Teking B as additiond unknown paramelers to be esimated, the new
paamaerization of the spedfic “survivor” function can be employed in a likdihood
function identicdl to (11). In order to guarantee that P; lies between O and 1, we employ
the logit reparameterizetion for P, =exp(m)/1+exp(m). This use of a logt link
function is inconsequentid in terms of finding evidence of dayers snce it does not
preclude the possibility of P; being as closeto 1 (or zero) as needed.

A naurd extenson of this modd is to dlow B to depend on a set of regressors z,
leeding to an extended logit link function P, =exp(m, +2'g;)/1+exp(m +2'g;)(see
Yameguchi, 1992). That is we can again use the dructure of equetion (11) to specify the
likdlihood function

o d-dy
s 2éP(sh,-sh)u"fl s 2 é1-p+ps)
yi

| 5 2 ,
18 08 S 100 Ereagy -

I

L@It,j,%) =i

where g now represats the vectors b;,m;,g;, and the basdine hazard parameters. A
censored observetion results from the interplay of being an U-E dayer (namdy, 1-P1),
beng an U-I stayer (- P2), being an U-E mover ad not exiting to E (P.S;,), and being
an U-l mover and not exiting to | (P,S?). The probability of observing an incomplete
duration will be given by the product of the probabilities of not exiting to employment
(beng an U-E gdayer plus beng a survivor U-E mover) and not exiting to inectivity
(being an U-I gayer plus being asurvivor U-1 move).

Solit population and unobserved individual heterogeneity
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In order to account for both defective risks and gamma heterogeneity, we employ the

2
-1/sj

trandformation S}, =1- P, + P, (1+s °L1) In short, inserting this definition irto

equation (1) we define the following likelihood function

I 4 i \-Lls? i \-1/s? ‘dw_u
Las?Itin =10 623((”3"2”‘”) sy Ik %
et 21§ (1 F’,-+F?(1+SJ-2L‘m.3)-U5') H b

d

1 2\ il
Lo 2 €l pep@esiiyi]ul
100 ¢ )Ll
e 8- B rR@vs Ly 9 T

(15)

In this case, there are two sources of unobserved heterogenaity competing with
esch other to account for unforeseen factors. On one hand, there is a distinction between
movers and dayers, in tem of both employment and inactivity. On the other hand,
conditiond on beng a mover, there is an eror term in the specific hazard function that

accounts for omitted variables.

FHndly, we note that the ML routine from the econometric package TSP (Time
Saries Processor) was employed to obtain the maximum likedihood estimaes In each
case, garting vaues from a smple sngle risk specification were used

V. Findings

Results of fitting the badc competing risks modd, assuming a fourth order polynomid
hazard function are provided in the fird two columns of Table 1. The fird point to note is
that there is no evidence that the duration margind didributions are defective. Thus, for
trangtions into employment, the coefficient estimate of the quartic term is (daidicdly)
gregter than zero, 0 that the integrated hazard converges to infinity as t goes to infinity.
For trandtions into inectivity, the quartic coeffident edimate dthough negative is not
datidicdly different from zero. Indeed, for this dedtingtion dae the linear, quadratic, and
cubic teems ae uniformly inggnificantly different from zero, only the congant term
being datidicdly ggnificat a conventiond levels The basdine hazard functions for
employment and inactivity are presented in panes (8) and (b) of Figure 3. Both functions
ae wel behaved. The employment hazard is decreesng over a large portion of the



14

rdlevant range (the data are top-coded a 99 months). For its part, the inactivity hazard
never approaches zero over the rdevant range. Furthermore, one would not regect the null
hypothess of congtant (exponentid) hazard function for this dedination State (chisquare
(4) = 358; p = 0.466).

(Table 1 and Figure 3 near here)

Continuing with the basc modd, it is dear tha there are differences in the
regresson coefficient edimates across dedtination daes The notable exception is the
effect of access to unemployment benefits, the effect of which is in each case to reduce
trangtions rates out of unemployment by gpproximatdy 43 percent. Older workers have
markedly lower trangtion rates into employment then ther younger counterparts, while
younger workers have noticegbly lower trangtions into inactivity. Familialy, being
maried increeses excagpe raes into employment, dthough the negative effect on
inactivity trangtions is not datidicdly dSgnificant. Labor market entrants exhibit reduced
flows into employment vis-&vis the reference category — those that are unemployed for
reesons of individud dismissal or voluntary exit — and correspondingly higher flows into
inactivity. Not surprisngly, among ther more experienced counterparts, those who
entered unemployment following the termination of a fixed-term contract have noticegbly
higher excape rates into employment. Somewhat surprisngly, however, there is a dear
indication that higher unemployment decreases trangtions into inactivity — and its impeact
on employment trangtions is muted — which would sugget tha there is no
discouragement  effect from labor maket dack, or tha there is an offseting income
effect. Equdly, there ae no dgns tha workers entering unemployment by resson of a
mess layoff subsequently return to employment a higher rates then do individud
Separations.

Reaults of implementing the parameric correction for unobserved individud
heterogeneity are shown in the third and fourth columns of Table 1. Note that athough
the sgma coefficient edimates are well determined, the correction does not yidd any
subgtantive changes on the earlier results. But there is clear suggestion of higher (error)
vaiance in the case of employment trangtions and, more generdly, the regresson
coefficent edimates increase in adsolute magnitude as wdl as in ther imprecison. The
coefficent estimates for the polynomid hezard functions again fal to indicate that the
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margind duration didribution is defective for dther the employment or the inectivity
trangtions.

We take this evidence as suggeding that, within this type of specificaion, latent
infinite durations are not present in the data In other words, an individud does not face a
non-zero probability of drawing an infinite duretion. At this point, we therefore end our
discusson of nontproper digributions and in what follows focus our dtention on the
iit-population (or mover-dayer) dternative characterization. This, of course, does not
preclude the use of a polynomid hazard function. It just hgppens that the edimation
results gppear to suggest that defective risks are present via the heterogenety of the
underlying sub-populations in our sample. The nature of this heterogendty is smply the
diginction between the sub-populaion of individuds who would dways ultimaey
trangtion to a given destination sate, and those would never make that trangtion.

The glit-population modd is presented in the lagt two columns of Table 1, agan
asuming a polynomid spedfication for the didribution function and correcting
parametricdly for unobserved individua heterogeneity. There is drong evidence of
defective risks Beginning with employment trangtions, three variables — age, access to
unemployment  benefits and schooling — increase the probability of being a U-E Stayer
(or  employment-immune), while maritd daus Sgnificantly reduces tha probability.
With the exception of the perverse schooling effect, these results seem sengble We shdl
have occason to revist the schooling result below.

The edimated proportion of U-E dayers (or non-employables) depends very
heavily upon age. Thus, for the populaion of 35 year-olds (i.e. the mean age) possessing
average vaues of the other characterisics, 53 percent of unemployment benefit
recipients are employment immunes or dayers, as compared with just 1.3 percent of
nonrecipients. But for the population of 50 year-old unemployment benefit recipients no
less than 482 percent fal to secure acceptable job offers, and the corresponding
proportion for nonrecipients  rises to 18.3 percent. (The basis of these cdculations are as
folows. The m coefficient edimate, or condant term, informs us that on average exp
4301/(1 + exp 4.301) or 98.7 percent of the unemployed populaion are employables, so
that 1.3 percent are employment immunes. For unemployment bendfit recipients exp
(4301 — 1424)/[(1 + exp (4.301 — 1.424)) or 94.7 percent are employables, and thus 5.3
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percent are employment immunes. Introducing age, snce 35 years is the mean age, the
proportions of immunes or employment Stayers among recipients and nonrecipients are
unchanged a 1.3 percent and 53 percent respectivdly. The proportion of employables
among the 50 year old populaion for nonrecipients is exp (4.301 — 15(.187))/(1 + exp
(4301 — 15(.187)), yidding the 18.3 percent immune vaue for recipients the cdculation
for employables is exp (4301 — 1424 — 15(187))/(1 + (4.301-1424 — 15(.187)), thus
yidding the immune proportion of 48.2 percant.)

It gopears that the man effect of age on trangtions from unemployment into
employment works through the increase in the proportion of U-E dayers (or employment
immunes) rather than through a reduction in the hazard rae of the employment mover
populdion. As can be seen in the penultimae coumn of Teble 1, the coefficient
edimaes for dl but the highet age caegory ae now daidicdly inggnificant.
Neverthdess, the impact of recapt of unemployment benefits retains its explanatory
power after accounting for the presence of employment immunes or Sayers. This
uggeds that there are two mechaniams a work. On one hand, recept of unemployment
benefits increases quite dzably the number of individuds who will never generate an
acceptable job offer (that is, increases the number of U-E stayers). On the other hand, one
also obtains the more conventiona result that access to unemployment benefits decreases
trangtions into employment; that is, it reduces hazard rates anong U-E movers.

Tuming findly to trangtions from unemployment to inactivity (U-), shown in the
find column of Table 1, it is dear that we are indeed largdy sampling from a population
tha will never trangtion into inedtivity, compriang U-1 dayers or inactivity immunes
This is indicated by the low vaue of the congant term, which implies that no less than
482 pecent of the unemployed population will never condder inactivity. Of the
vaidbles expected to influence the proportion of inactive immunes, only schooling is
datidticdly ggnificant and it operates to prevent flows from unemploymet into
inactivity. There is evidently a larger portion of individuds among more highly educated
groups thet never congder the inactivity option.

If one were to sample 35 year-olds possessng (other) average characteristics for
the continuous vaiables and who are assgned reference vaues for the binary varidbles,
ome 342 pecent of this group would be U-l1 dayers (or inectivity immunes). This
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proportion is decreesing in age it is about 44.6 percent for workers aged 20 years, and
fdlsto 25.2 percent for workers aged 50 years.

In generd, the coefficients contained in the find column of Table 1 are esimated
with less precison then before In pat, this result reflects the combingion of a
compardivdy smdl number of unemployed individuds entering inectivity (n = 305, or
3.2 percent) with a heavily parameterized specification.

(Table 2 near here)

In Table 2 we report pardld results from fitting a 13-segment piecewise-congtant
basdine hazard function (rather than a fourth order polynomial) to the duration data
Thus, the fird two columns of the table give results for the basc competing risk
soecification; the next two columns supplement this specfication with a control  for
ganma unobserved individud heterogeneity; and the last two columns present the full
defective risks spedification in which the probability of obsarving infinite duraions (or
individuas with zero trangtion rates — tha is, dayers) is dlowed to be influenced by sx
regressors.

The fird point to be made is tha likdihood ratio tets cannot be used to
differentiacie between the specifications in Tables 1 and 2 because the modds are not
nested. Neverthdess, the piecewise-exponertid modd provides a more flexible
representation of the basdine hazard function. We should dso note the hazard rate for the
find segment of the piecewise-congant — the term that goes from the last knot point to
infinity — is drictly pogdtive, implying tha the didribution is proper. Tha is the
integrated hazard function converges to infinty as t goes to infinity. In other words,
unlike the polynomid gpecficaion, by condruction the piecewise-exponentid function
does not dlow individuds to draw infinite duraions (the dengty probability function has
no mass point a infinite duration). Long-term (infinite) survivors are possble soldy
through the presence of Sayers.

The regresson coefficient esimates for the basc modd in the firsd two columns
ae remakably dose to the corresponding edimates from the polynomid specification in
Table 1, dthough the postive effect of mass layoffs on the employment hazard is now
detidicdly dgnificant. But some differences emerge with the correction for unobserved
individud heterogendty in the next two columns Not only ae etimaes of the error
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terms higher compared with the polynomid specification for both the employment and
inactivity equations, but the regression coefficient etimaes change makedy and ae
mogtly higher in absolute terms. To take just one example, access to benefits is now
associated with a downward deflection of both hazards of aound 64 percent (as
compared with 50 percent or less).

Turning to the last two columns of Table 2, however, we find that the regresson
coefficient esimates for the hazard function(s) ae now much doser to the polynomid.
The mgor differences between the two concern the regresson coefficients for the gplit-
population equeion. In paticular, the age and scthooling coefficient edimates for
employment are less Szesble than before in absolute magnitude. Both outcomes seem
sndble As fa as the sthooling vaidble is concerned, this is no longer datidicaly
ggnificant; that is we no longer obtan the troublesome rexult that those with higher
levds of sthooling are more likdy to be U-E dtayers. As far as age is concerned, we
would surmise that the use of a more flexible basdine hazard goes some way to
‘correcting for' the inverse associdion between age and schooling level that appears to
exaggerate the effect of age on the proportion of U-E dSayers in the polynomid
specification. In any event, the edimated population of unemployables is much higher
than before 23.1 percent (9.1 percent) for 35 year-old unemployment benefit recipients
(nonrecipients), and 51.8 percent (27 percent) for 50 year-old recipients (nonrecipients).

The litpopulation results for inactivity resemble those obtaned for the
coreponding  polynomid  specification in Table 1 Spedficdly, the etimaed
proportions of U-I dayers ae now: 37 pecent (28.7 percent) for 35 year-dd
unemployment benefit recipients (nonrecipients) and 26.7 percent (19.9 percent) for 50-
year-old recipients (nonrecipients).

The edimated eror variances are 4ill much higher for the piecewise-congant
goecification vis-&vis the polynomid counterpart. It appears that the gamma variance
edimate is paticulaly sengtive to the manner in which the upper tal of the didribution
of unemployment duration is modded. Overdl, the results for the piecewise condant
vaiant of the glit-population modd seem to be more convindng then for the
polynomid, we shdl use the former edimates to further address the critica role of age
and unemployment bendfits in affecting hazard rates and defective risks and to illudrate
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the bias towad negative duration dependence that arises from choice of an ingppropriate
population.

But before proceeding, we need briefly to consder the assumption of
proportiondity. In Appendix Table 2, we re-edimae the olit-population modd for both
the poynomid and piecewise-condant specifications assuming a discrete bregk in the
effect of the regressors on hazard rates after 6 months of unemployment. The choice of 6
months is essatidly arbitrary, though it does of course coincide with the onset of one
conventiond  definition of long-term unemployment. In reading this table note that the
edimates given in the second, fourth, sixth and eighth columns refer to the change in the
corresponding  coefficient edimate in the preceding column. Among other things, it can
be seen tha dlowing for a discrete change in covaiate effect cdls into question the
proportiondity assumption with respect to some covaiaes but not the notion of
defective risks. But, as a practicd mater, we do not rgect the null hypothess of no
discrete change for dl the regression coefficients — chi-square (30) is 36.04 (p = 0.208)
for the polynomid gpedficaion and 3234 (p=0.356) for the piecewise-exponentid
specification. Perhaps the most noticegble effect of dlowing for a discrete change in
regresson coefficients is to strengthen the negative effect of age for longer durations on
the employment hezad for both gpedifications of the duration of unemployment
digribution. Note, too, tha use of a flexible basdine paraneter leads to the sgma
paameter converging to zero in the cese of trandtions to inactivity, implying thet
unobsarved individua heterogenety is not present among this population of U-I movers.

(Fgures 4 though 7 near here)

The cudd role of unemployment beefits in retading trandgtions out of
unemployment is now addressed in more detall. Hazard functions by dedination deae are
chated in Fgures 4 and 5. The edimaes are agan basad on the defective risks modd
contained the two find columns of Table 2. Note that the hazards in Figures 4 and 5 ae
unconditional, and use average vaues of the varidbles in ther condruction; that is, they
adso reflect the presence of dayers on trangtion rates. Since the hazard functions depicted
in the figures reflect the representation of a sub-populaion of individuds evindng zero
ecape rates, the effect will be to drive down the hazard rates and produce a tendency
towards negaive duration dependency because the sample will be made up with an
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increesngly proportion of dayers with the passage of time. This effect dso implies that
the hazard functions will no longer be proportiond to each other, even though they retan
the proportiondity property among movers

For the employment cause specific hazard function, there is a tendency for escape
rates to fdl with jobless duration for both recipients and nonrecipients dike. The decline
for nonrecipients is farly shap over the fird 12 to 18 months of the jobless e, after
which point the dedine is modest, with a dight uptick after the twenty-fifth month. For
recipients, the decline is both more muted and shorter lived. (Figure 7 mekes the purdy
technica point that, if there were no U-lI dayers, the employment cause-specific hazard
function for non-recipients would indicate a rise in excape rates a little after tweve
months into the jobless spdl. Although not presented graphicdly, the same result obtains
for unemployment benefit recipients).

Trangtions into inactivity in Fgure 5 display a quite differet patern. For both
nonrecipients and recipients the hazard rises and then fdls pesking & aound 12 months
for the former and 18 months for the latter. As before, escape rates into inactivity are
uniformly higher for nonrecipients than recipients While we have no cogent explanation
for the shape of the hazard function, there is no red indication that trangtions into
inactivity are an end-date redized after fruitless search for employment. Having sad
that, as can be seen from Fgure 6, the proportion of trangtions into inectivity does
increese  noticesbly during the iniid 12 months of unemployment. In this regard,
differences between recipients and non-recipients are muted, both functions pesking a a
little under 30 percent after 18 months.

(Figures 8 and 9 near here)

Aggregate survivd functions and causespecific 'survivd' functions for the two
dedtingtion dates are given in Figures 8 and 9, respectively. Both are computed from the
last two columns of Table 2. That is the aggregate survivd function is smply obtained

by the multiplication of the specific 'survivor' functions given by ASL above. In short, the
survivor rates are determined by both movers and dayers. From Figure 8 it can be seen
that edimated median joblessness duration is around 6 months for nonrecipients and over

16 months for recipients, and that defective risks gpply. The aggregate survivor function
in Figure 8 does not converge to zero. Raher, it converges to 0106 (0.021) for
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unemployment benefit recipients (nonrecipients). These vaues denote the proportions of
long-term unemployed.” They are Smply the product of the proportion of U-E stayers
and U-l sayers 0370 x 0287 in the case of recipients and 0.091 x 0.231 for
nonrecipients.  Conggent with the information provided earlier on the causespecific
hazard functions, the disaggregated functions in Table 9 make it clear that surviva rates
for activity are much higher then for employment, and in eech case higher for recipients
than nonrecipients.

(Figures 10 and 11 near here)

Our andyss has ds0 indicated that age is an important determinant of escape
rates out of unemployment. Figures 10 and 11 reconsder the associaion between age and
dettination date (see dso Table 3, bdow). The former figure indicates that the
proportion of U-E sayers — those who will never receive acceptable job offers — rises
with age and in the same manner for recipients and nonrecipients dike.  On the other
hand, the latter figure demondrates that the proportion of U-1 Stayers is decreasing in age.
Both effects are reinforcing in the unemployment duration of older workers.

(Table 3 near here)

Frdly, in Table 3 we provide some smulaions of the effect of unemployment
benefits and age on unemployment. First consder surviva rates in joblessness aggregated
over both dedtination sates.  As can be seen from the table, survival rates decline over the
jobless gpdl and incresse sharply in age and benefit recaipt. The dedine in surviva rates
with duration is more pronounced for nonrecipients than recipients, but age is more
important than access to bendfits in arregting the decline in surviva rates. Notice that the
this depressng effect of age on the intengty of trangtions out of unemployment is manly
driven by the increase in UE dayers with age and not by the decrease in the hazard rates
anong U-E movers. Smilaly, dthough the pettern of survivd raes & 3, 12, and 36
months points to grester persgence among recipients and older individuds, the increase
in survivd rates with age aways exceeds the corresponding incresse in surviva rates
with benefits. That being sad, the impact of benefit recaipt is profound; for example, a
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each of the three age groups.

The entries for defective risks (i.e. eather U-E or U-1 dayers) show that the
proportion of those who never get a job offer rises seadily with age and with benefit
receipt by age. Roughly 3 (8) percent of 20 year-od nonrecipients (recipients) will not
receive an acceptable job offer, rigng to 37 (63) percent in the case of ther 50 year-dd
counterparts. The proportions of those who will never trangtion into inactivity dedines
with age and berefit receipt in roughly equa proportion (see dso Figure 11).

The edimated median jobless duraion vaues — shown a the foot of the table —
while again confirming the important role of age and benefits in retarding trangtions out
of unemployment, make the point that destination Sate dso matters. We present two sets
of esimates of median duration. In one case, we admit — as is in practice the case — that
an individud can move into ether employment or inactivity. This is conddent with a
conventiond  interpretation and ddidicd  definition of unemployment duraion.  In the
other, we gmulate a Studion where the posshility of entering inactivity is precluded,
and compute the length of time it will now take to find employment if inactivity is rded
out, namedly, the time needed to find a job. It can be seen that under the latter exclusion,
duration would increase from 5 to 7 weeks for a 20 year-old non-recipient and from 11 to
14 weeks for his recipient counterpart. By the same token, duratiion would rise from 11
to 24 weeks for a 50-year-od non-recipient’ This type of smulation is straightforward in
the framework of an independent competing risks modd, where one can eadly compute
the duration for a given risk (or dedination) precluding some or dl the other risks. In this
case, if inectivity is not possble the duration of unemployment will be given smply by
the U-E specific 'surviva' function.

V. Conclusons

It is important to underscore the point that defective risks are compatible with a variety of
dructurd modds of unemployment. Thus, for example, the hiring modd of Blanchard
and Diamond (1994), in which would-be employees are ranked by employers on the basis
of thar jobless duraion, implies latent infinite durations because some workers will
never get hired. Defectiveness may dso aise if individuds rule out certan dedtinations.
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The obvious andogy here is the worker-firm maching modd of Jovanovic (1979), in
which some workers are 0 contented with their job match that they reman employed
forever, leading to a defective tenure didribution. In the present paper, we used the
organizing device of a polynomid didribution to effect a tet of two such sources of
defective risks (@ a modd of unlucky draws in which everyone is equdly likdy to end
up permanently jobless, and (b) a modd with separate populations of movers and Sayers
in which defectiveness is produced by the behavior of the latter. On this occeson, the
Fit-populaion modd won out.

Our golit-population modd  provides a compdling explanaion for European
dructurd unemployment and the interplay between inactivity and employment. It will be
recdled that for individuds to be condgned to the unemployment date forever requires
them to be defective in each of two trandtions namdy, from unemployment to
employment and from unemployment to inectivity. The permanently unemployed are
thus the product of two probabiliies Our smulaions confirmed that the product is
nontrivia, especidly when one considers subgroups of the population.

It is dso important to emphedze that the likdihood of confronting defective risks
increeses with the number of dedinations (i.e more daes than jus employment and
inactivity). This posshility consderably extends the reach of this kind of modd to a
vaidy of research quedions that involve durdtion andyss, and not soldy the study of
economies where long-teem unemployment is the dominant policy concern. But
asuredly, in the context of unemployment andyss, the more dramatic content of the
modd is likdy to obtan in drcumdances of protracted long-term unemployment. To
repeat, some individuds ether as a result of their past choices or current endowments
may be permanently jobless

The datidicd advantages of the gplit-population modd ae dso  worth
emphasizing. They are badcdly thregfold. In the first place, if defective risks are presant,
it is obvious that traditiond gpproaches will lead to incondgent edimates of the hazard
regresson coefficients. Indeed, it was shown that some regresson coefficient estimates —
for example, the age coefficients — changed dramaticdly after taking the presence of
dayers into account. In the second place, the shape of the basdine hazard function will be
misspecified, biasng the parameter edimates toward negative duration dependence
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because the rddive proportion of dayers increese with time. Findly, and no less
important, the modd dlows us to draghtforwardly identify factors (i.e the regression
covariates) tha influence the presence of dayers. These advantages are achieved a no
sgnificant cost because conventiona unemployment duration modds are specid cases of
this move-dayer treatment. Despite its heavy parameterization, the computaiond
burden of edimating the split-population modd was surprisngly light. Moreover, the
results obtained were plausible and obtained with fairly good precison.

Some other aspects of our andyss might dso be noted. The notion that
employment and inactivity are two very diginct behaviord dates was cearly vindicated
in this exercise. It was ds0 interedting to find that the proportion of U-l trangtions
increesed  ggnificantly over the course of the unemployment spdl. This result may well
suggest that discouragement effects are better identified by examining the proportion of
trangtions (a reative measure) rather than by looking to the shape of the specific hazard
function (an absolute measure). For its pat, the role of age is criticd; not just in retarding
excagoe raes from unemployment but dso in devaing the population of employment
immunes. The fact that large numbers of older workers are permanently unemployed — up
to 13.7 percent (5.2 percent) of 50 year-olds Ul recipients (nonrecipients) — is a worrying
finding of our andyss Further dudy of this issue is urgently required, usng sructurd
goproaches to invedigate whether it is a resarvation wage phenomenon or rather, as we
suspect, a function of the arivd rate of job offers. As far as unemployment benefits are
concaned, ther negaive effect in dowing trangtions out of unemployment and
increesng the proportion of longterm unemployed is massve. The effects of age and
access to bendfits in increesing the proportion of those who will never find work were
found to be renforcing. This conjunction would agppear to question the logic of making
maximum potentid duration of benefits 0 heavily dependent upon age (or previous
tenure, as is widdy the case in Europe). There is another issue for policy: if the costs of
unemployment are 0 dramaic for workers (in terms of jobless duration), and firms do
not interndize these cods, then a drong case can be made for the introduction of
experience raing as a partia offsat. Findly, we note that the familiar pro-supply effect of
maritd datus is confirmed in our andyss being maried increases (decreases) the
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employment (inactivity) hazard and reduces the proportion of both types of dayers (i.e
U-E and U-1 stayers).
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Endnotes

1 For an dterndive datidicd duration modd that diginguishes between short- and
long-term unemployment, see Portugd and Addison (1995).

2. Thus for example, none of these <Sudies accommodates the two sources of
defectiveness identified in the present pgper; neither Pudney and Thomas (1985) nor
Mekersson (1999) dlow the proportion of dayers to be influenced by obsarved
characterigics;, while Yamaguchi does not account for multiple dedinations and
unobserved individud heterogeneity .

3. For an adyds of job search methods used by unemployed workers that exploits the
wider aray of dedination daes contaned in the survey, see Addison and Portugd
(2000).

4. The maximum duration of unemployment insurance (Ul) bendfits is 10 months for
those aged less than 25 years, and rises in roughly 3month intervals for each incrementd
five years of age up to 30 months & 55 years Individuds need 18 months insured
employment during the two years prior to the unemployment event to qudify for Ul
benefits proper. Meanstested unemployment assstance is paid to those who have only 6
months insured employment and to Ul exhaustees For the former, the maximum duration
of these reduced bendfits is the same as due under Ul, for the latter it is one-half thet due
under UI; and in both cases this duration is again purdly age determined.

5. As noted earlier, we use month as the time cdendar unit. In specifying the basdine
hazard function, we used three initid intevds of 1 month length, seven subsequent
intervals of 3 months duration, then two intervals of 6 months, and a find, operrended
interva. That is, the knot pointsare 1, 2, 3, 6, 9, 12, 15, 18, 21, 24, 30, and 36.

6. The agpproach is rooted in the bioddtigtics literature, where the context of competing
riks is the presence of different diseases. In this setting, one can smulate the effect on
the expected life of an individud resulting from the diminaion of a dngle risk/diseese
(see Cox and Oakes, 1985; Kdbfleisch and Prentice, 1980).

7. Cockx (1997) presents a Smilar trestment of unobserved individud heterogeneity in
the context of competing risks.
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8. See d0 Pudney and Thomas (1995) for an extenson of the split-population modd to
multiple degtinaions and Mdler and Zhou (1996) for an exgoitation of duraion modds
with long-term survivors.

9. Note that the bottom-right cdl entry in Table 3 is undefined for 50 year-old recipients
for the smple reason that 63.2 percent of this group fail to receive acceptable job offers.
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Figure 1: lllustration of a Non-Proper Distribution
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Figure 3: Polynomial Hazard Function
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Note : Baseline hazard functiom obtained from Table 1, column 1.
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Note : Baseline hazard functiom obtained from Table 1, column 2.
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Figure 4: Cause-Specific Hazard Function - Employment

Figure 5: Cause-Specific Hazard Function - Inactivity

Unemployment Duration (months)

Note : Hazard function obtained from the specification in Table 2, column 5.
Hazard functions are unconditional, reflecting the presence of stayers.

Figure 6: Those Moving into Inactivity as a Proportion of all Transitions
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Note : Computed as the the ratio of the inactivity hazard function to the
aggregate hazard function (the sum of the two specific hazard functions).
Values obtained from the specification in Table 2, columns 5 and 6.

Note : Hazard function obtained from the specification in Table 2, column 6.
Hazard functions are unconditional, reflecting the presence of stayers.

Figure 7: Non-recipient Employment Hazard Function
with and without Defective Risks

Assuming Defective Risks are Absent

Unemployment Duration (months)

Note: Comparison of conditional (solely for U-E movers) and unconditional
(aggregating movers and stayers) hazard functions.
Values obtained from the specification in Table 2, column 5.




Figure 8: Aggregate Survival Functions by UB status.
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Note : Values obtained from the specification in Table 2, columns 5 and 6.
The aggregate survival function converges to the proportion of (simultaneously)
employment and inactivity stayers.

Figure 9: Specific "Survival" Functions by UB Status.
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Note : Values obtained from the specification in Table 2, columns 5 and 6.
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destination.
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Figure 10: Defective Risk into Employment by Age and UB Status

Figure 11: Defective Risk into Inactivity by Age and UB Status

Proportion Defective

Age (in years)

Note : Vertical axis gives the proportion of U-E stayers (non-employable) for individuals with mean
characteristics for the continous variables and reference category for the binary variables.
Simulation values are obtained from the split-population equation estimates in Table 2, column 5.
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Note : Vertical axis gives the proportion of U-I stayers (not considering inactivity) for individuals
with mean characteristics for the continous variables and reference category for the binary
variables.

Simulation values are obtained from the split-population equation estimates in Table 2, column 6.




Table 1: Two-Destination Polynomial Hazard Regression Models (n=9,451)

Transition to:

Transition to:

Transition to:

Variable Employment Inactivity Employment Inactivity Employment Inactivity
UB -0.576 -0.570 -0.633 -0.703 -0.571 -0.580
(0.067) (0.156) (0.087) (0.242) (0.105) (0.244)
AGE GROUP
25-29 0.025 -0.412 0.050 -0.535 0.072 -0.617
(0.080) (0.205) (0.091) (0.295) (0.098) (0.296)
30-34 -0.104 -0.823 -0.104 -1.105 -0.045 -1.154
(0.097) (0.292) (0.110) (0.402) (0.122) (0.438)
35-39 -0.247 -0.583 -0.258 -0.771 -0.138 -0.925
(0.119) (0.338) (0.137) (0.448) (0.154) (0.469)
40-44 -0.098 0.037 -0.068 0.100 0.153 -0.147
(0.118) (0.296) (0.133) (0.450) (0.160) (0.438)
45-49 -0.222 -0.076 -0.229 -0.139 -0.013 -0.327
(0.134) (0.326) (0.152) (0.478) (0.183) (0.469)
50-54 -0.421 0.276 -0.451 0.307 -0.112 0.034
(0.152) (0.298) (0.173) (0.466) (0.214) (0.475)
55+ -0.963 0.244 -1.038 0.151 -0.436 -0.098
(0.159) (0.293) (0.188) (0.455) (0.242) (0.451)
SCHOOLING 0.004 0.017 0.004 0.024 0.015 -0.051
0.008 (0.019) (0.009) (0.029) (0.010) (0.032)
TENURE -0.022 0.008 -0.025 0.015 -0.024 0.014
(0.005) (0.008) (0.006) (0.013) (0.008) (0.011)
MARRIED 0.307 -0.174 0.322 -0.445 0.197 -1.177
(0.078) (0.204) (0.092) (0.312) (0.107) (0.366)
FIRSTJOB -0.410 0.368 -0.460 0.688 -0.541 0.627
(0.093) (0.169) (0.111) (0.290) (0.123) (0.2712)
LAYOFF 0.008 -0.664 -0.013 -0.867 -0.071 -0.775
(0.090) (0.233) (0.102) (0.328) (0.114) (0.287)
END FIXED 0.171 -0.156 0.184 -0.291 0.176 -0.184
(0.062) (0.163) (0.072) (0.231) (0.079) (0.217)
UNEMPLOYMENT RATE -0.022 -0.155 -0.028 -0.282 -0.017 -0.344
(0.028) (0.058) (0.031) (0.095) (0.034) (0.103)
CONSTANT 0.121 0.017 0.126 0.019 0.132 0.034
(0.009) (0.004) (0.011) (0.008) (0.013) (0.014)
t/10 -0.080 0.007 -0.079 0.011 -0.083 0.022
(0.012) (0.008) (0.015) (0.022) (0.019) (0.037)
t2/100 0.030 -0.004 0.033 0.011 0.039 0.010
(0.006) (0.004) (0.008) (0.024) (0.012) (0.033)
t3/1,000 -0.005 0.001 -0.005 -0.005 -0.007 -0.005
(0.001) (0.001) (0.002) (0.007) (0.003) (0.010)
t4/100,000 0.0025 -0.0003 0.0029 0.0051 0.0038 0.0057
(0.0007) (0.0051) (0.0010) (0.0073) (0.0017) (0.0089)
Sigma 0.389 1.569 0.465 0.974
(0.154) (0.339) (0.164) (0.385)



Split-Population Equation

Mu

uB

AGE
SCHOOLING
TENURE

MARRIED

UNEMPLOYMENT RATE

Log-likelihood -5048.12

-5041.73

4301
(0.972)
-1.424
(0.504)
-0.187
(0.047)
-0.132
(0.057)
-0.022
(0.024)
1.890
(0.663)
-0575
(0.446)

-5019.93

0.653
(0.466)
-0.298
(0.666)
0.029
(0.030)
0.226
(0.081)
-0.028
(0.042)
4.900
(7.073)
0.170
(0.184)

Asymptotic standard errors in parentheses



Table 2: Two-Destination Piecewise-Constant Hazards Regression Models (n=9,451)

Transition to: Transition to: Transition to:
Variable Employment Inactivity Employment Inactivity Employment Inactivity
uUB -0.555 -0.511 -1.012 -1.011 -0.691 -0.685
(0.067) (0.165) (0.350) (0.350) (0.158) (0.365)
AGE GROUP
25-29 -0.008 -0.434 0.166 -0.477 0.235 -0.617
-(0.080) (0.217) (0.166) (0.425) (0.149) (0.387)
30-34 -0.141 -0.820 -0.119 -1.038 0.116 -1.404
(0.022) (0.306) (0.194) (0.470) (0.175) (0.567)
35-39 -0.238 0.550 -0.331 -0.611 0.046 -1.045
(0.119) (0.351) (0.240) (0.634) (0.206) (0.580)
40-44 -0.098 0.034 0.135 0.164 0.409 -0.155
(0.118) (0.312) (0.246) (0.686) (0.228) (0.597)
45-49 -0.246 -0.098 -0.254 -0.084 0.059 -0.434
(0.133) (0.339) (0.259) (0.700) (0.234) (0.617)
50-54 -0.416 0.280 -0.628 0.289 0.075 -0.180
(0.152) (0.314) (0.275) (0.746) (0.262) (0.668)
55+ -0.972 0.244 -1.445 -0.018 -0.363 -0.384
(0.159) (0.310) (0.283) (0.691) (0.258) (0.633)
SCHOOLING 0.008 0.021 0.003 0.023 0.016 -0.079
0.008 (0.020) (0.015) (0.045) (0.015) (0.045)
TENURE -0.023 0.008 -0.043 0.033 -0.029 0.025
(0.005) (0.009) (0.009) (0.021) (0.009) (0.017)
MARRIED 0.308 -0.194 0.379 -0.902 0.046 -1.299
(0.078) (0.214) (0.163) (0.504) (0.206) (0.488)
FIRSTJOB -0.415 0.360 -0.765 0.869 -0.654 0.735
(0.093) (0.182) (0.196) (0.580) (0.181) (0.428)
LAYOFF 0.022 -0.642 -0.128 -1.381 -0.163 -0.865
(0.090) (0.241) (0.164) (0.574) (0.152) (0.373)
END FIXED 0.185 -0.124 0.343 -0.366 0.155 -0.252
(0.062) (0.172) (0.136) (0.334) (0.115) (0.294)
UNEMPLOYMENT RATE -0.021 -0.137 -0.082 -0.356 -0.058 -0.427
(0.027) (0.061) (0.054) (0.160) (0.047) (0.152)
Sigma 0.979 2.800 0.823 1.724
(0.112) (0.357) (0.155) (0.451)
Split-Population Equation
Mu 2.270 0.910
(0.189) (0.690)
uB -1.069 -0.378
(0.284) (0.758)
AGE -0.085 0.032
(0.013) (0.034)
SCHOOLING -0.044 0.264
(0.029) (0.108)
TENURE -0.038 -0.017
(0.012) (0.042)
MARRIED 1415 2.011
(0.278) (1.340)
UNEMPLOYMENT RATE -0.118 0.209
(0.121) (0.218)
Log-likelihood -5118.72 -5102.62 -5058.17

Asymptotic standard errors in parentheses



Table 3: Simulations from the Split-Population Model

Age=20 Years

Age=35 Years

Age=50 Years

ul=0 ul=1 ul=0 ul=1 ul=0 ul=1

Survival Rate after:

3 months 0.629 0.792 0.672 0.841 0.790 0.920

12 months 0.257 0.466 0.321 0.574 0.474 0.723

36 months 0.050 0.140 0.092 0.250 0.218 0.435
Defective Risk:

Employment 0.029 0.081 0.094 0.231 0.371 0.632

Inactivity 0.390 0.483 0.287 0.370 0.173 0.234
Median Duration:

(in months)
two destinations 5 11 7 16 11 28
until employment 7 14 7 21 24 na

Note : The simulations are derived from Table 2, columns 5 and 6



Appendix Table 1: Definition of Variables and Sample Means by Unemployment Benefit Recipiency and Destination

Recipient Nonrecipient
Variable Unemployed Employed Inactive Unemployed Employed Inactive
DURATION 12.082 9.027 15.250 16.138 9.919 13.548
elapsed unemployment in months
AGE 42.456 36.048 43.875 31.184 29.457 30.158
age in years
SCHOOLING 5.765 5.912 5.312 7.089 7.104 7.743
years of schooling completed
TENURE 10.221 5.739 11.775 4.159 2.749 4.215
years of tenure on previous job
JOBS 3.431 3.958 3.250 2.419 3.011 1.892
number of previous jobs
MARRIED 0.754 0.636 0.734 0.338 0.369 0.278
=1 if married, O otherwise
FIRSTJOB 0.234 0.174 0.361
=1 if looking for first job, O otherwise
LAYOFF 0.316 0.227 0.203 0.093 0.082 0.046
=1 if job lost by reason of mass layoff, 0 otherwise
END FIXED 0.243 0.382 0.266 0.244 0.332 0.174
=1 if job lost through termination of a fixed-term contract, O otherwise
UNEMPLOYMENT RATE 6.648 6.570 6.684 6.557 6.498 6.388
quarterly unemployment rate
n 2770 330 64 4882 1164 241




Appendix Table 2: Hazard Regression Model with Discrete Change After 6 Months of Unemployment (n=9,451)

Polynomial Specification

Transition to Employment

Transition to Inactivity

Piecewise-Constant Specification

Transition to Employment

Transition to Inactivity

Variable Duration <=6 Change after Duration>6 Duration <=6 Change after Duration>6 Duration <=6 Change after Duration>6 Duration <=6 Change after Duration>6
uB 0577 0.261 -0.825 0.391 -0.700 0.340 -0.768 0.403
(0.107) (0.153) (0.406) (0.401) (0.145) (0.217) (0.503) (0.421)
AGE GROUP
25-29 0.119 -0.261 -0.597 0.199 0.201 -0.217 -0.640 0.390
(0.104) (0.170) (0.346) (0.487) (0.142) (0.255) (0.364) (0.550)
30-34 0.025 -0.378 -1.037 0.030 0.155 -0.390 -1.127 -0.052
(0.129) (0.214) (0.553) (0.660) (0.177) (0.299) (0.591) (0.741)
35-39 -0.078 -0.470 -0.388 -0.781 0.119 -0.370 <0511 -1.324
(0.163) (0.280) (0.583) (0.764) (0.290) (0.357) (0.617) (0.854)
40-44 0.164 0513 0.028 -0.295 0.520 -0.712 -0.125 -0.102
(0.162) (0.284) (0.639) (0.740) (0.243) (0.408) (0.671) (0.819)
45-49 0.062 -0.510 0.013 -0.619 0.324 -0.926 -0.281 -0.750
(0.190) (0.325) (0.677) (0.790) (0.263) (0.458) (0.765) (0.889)
50-54 0.043 -0.733 0.160 -0.279 0.445 -1.119 -0.263 -0.540
(0.236) (0.379) (0.734) (0.789) (0.331) (0.530) (0.773) (0.866)
55+ -0.207 -0.802 -0.526 0.493 0.144 -1.315 -0.912 0.527
(0.252) (0.441) (0.756) (0.812) (0.334) (0.557) (0.924) (0.918)
SCHOOLING 0.006 0.023 -0.035 -0.022 0.015 -0.004 -0.068 -0.025
(0.011) (0.019) (0.046) (0.052) (0.016) (0.026) (0.050) (0.058)
TENURE -0.026 0.022 0.012 -0.002 -0.028 0.015 -0.005 -0.005
(0.008) (0.012) (0.020) (0.022) (0.010) (0.015) (0.022) (0.024)
MARRIED 0.152 0.331 -1.404 0.870 -0.002 0.219 -0.753 0.865
(0.108) (0.197) (0.531) (0.556) (0.148) (0.252) (0.602) (0.601)
FIRSTJOB -0.476 0.067 0.485 0.210 -0.612 0.399 0.501 -0.071
(0.126) (0.191) (0.283) (0.445) (0.164) (0.280) (0.331) (0.512)
LAYOFF -0.121 0.198 -0.611 -0.245 -0.124 0.021 -0.549 -0.456
(0.138) (0.203) (0.518) (0.597) (0.169) (0.253) (0.527) (0.627)
END FIXED 0.097 0.207 -0.025 -0.275 0.161 -0.122 -0.056 -0.561
(0.080) (0.148) (0.276) (0.388) (0.111) (0.194) (0.303) (0.460)
UNEMPLOYMENT RATE -0.056 0.152 -0.532 0.437 -0.071 0.185 -0.446 0.465
(0.035) (0.066) (0.133) (0.158) (0.050) (0.095) (0.162) (0.170)

Sigma

Split-Population Equation

Mu

uB

AGE
SCHOOLING
TENURE
MARRIED

UNEMPLOYMENT RATE

Log-likelihood

0177
(0.427)

-5001.89

0410
(0.670)

0599
(0.162)

-5041.5

0*

Asymptotic standard errors in parentheses
* Gamma variance Parameter converged to 0.
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