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1 I ntroduction

In this paper the time varianceof employment is used to test whether more high skill ed
workersaccet simple jobs during recessons. Or more formally, whether the massof
the job complexity distribution at the lower job levels increases after an exogenous
shock which reduces the total supdy of jobs. If crowding ou is a temporary
phenomenonpnly the new workers will flow in below their skill | evel. Therefore the
analysis will also be done for this group separately.

Somereseachers have mistakenly concluded from the fad that some workers with a
highereducation accupy simplejobs, that crowding ou isthe main reasonfor the high
unemploymentatesof |ow skill ed workers. Schodingishowever animperfed measure
of true productivity. An acalemic degree is no gurantee for higher marginal
productivity and littl e formal schoding daes not imply that one lacks <ill s which are
highly valued in the labour market. Moreover, we shoud redize that job complexity
levels change over time, and that schoding can serve @& a compensation for aladk of
other skills.

A conventional wisdom is that when there is crowding ou, thereis no reed for extra
educatiorsince well trained workers would occupy simple jobs anyway. Thisview is
alsotypicdly based onastatic and mechanicd view of the labou market. If crowding
outisfor exampletheresult of seachfrictions, better schodingwill | ead to the opening
of more cmplex vacanciesandalso to more contadsandlower overal unemployment.
A final reason to worry abou crowding ou is that the burden of unemployment is
concentrate@mongst a particular group d low skill ed workers, which can lead to all
sortsof social problems. It is therefore important to na only look at changesin the
fraction of skilled workers at simple jobs butdso pay attention to the total stock of
simplejobs. When the relative anourt of skill ed workers at simple jobsincreases, bu
atthe same time more low skill ed workers (in absolute terms) find ajob, the pasition
of low skill ed workers has dill im proved. In ather words, when there ae no victimsit
does not make much sense to talk about crowding out.

From a welfare point of view, crowding ou can never be afirst best solution since
potentialproductivity isnot used. Inthe Netherlandsit i stherefore often argued that the
governmenshoud foll ow a"choking chimney pdicy". Theideabehind such apdlicy
is that when the government stimulatesthe aeaion d jobs at the top segment, workers
with surplus kill sonsimple jobswill | eave thase jobs and the unemployed low skill ed
workerscan fill upthe vacanciesthey leave behind. In this paper it isargued that such



apdicyisnotagoodidea First of al, it isunclea why therewould betoofew complex
jobs in equilibrium and secondly, | find little empirical evidence for crowding out.

The first goal of this paper is to buld a framework in which crowding ou at the
aggregatdevel is an equili brium outcome and the result of optimizing kehavior of
individual firms and workers at the micro level. | will assume that it takes sme time
before job seachers and firms with vacancies find ead aher. Crowding ou results
whenunemployed high skill ed workers temporary accet simple jobs. Aslongasthe
wageson those jobs are higher than the income when uremployed, they will accept
thosejobs because they can continue searching for complex vacancies anyway. In this
respectcrowding ou is atempaorary phenomenon. The main role of the employersin
this model is that they have to dedde how many vacancies to open. The eyuili brium
stockof vacacieswill depend ontherelevant amount of employed and uremployedjob
searchers and on the profitability of complex and simple jobs. Thusdti has the
longrun property that both the supdy and composition d jobs adjust to the suppdy and
compositionof workers. The model also allows for a different explanation d the
relativelyhigh uremployment ratefor low skill ed workers. Thisexplanationisbased on
differencesn adjustment costs. When the profitability of simple jobs becomes lower
than for complex jobs (e.g. becaise of skill biased techndogicd change),
unemploymentatesfor low skill ed workerswill be higher thanfor highskill ed workers
(becauseelatively more low skill ed workers occupy those simple jobs). This process
can takeplacewithou crowding ou (i.e. more high skill ed workers occupying smple
jobs).

Theseoond gal of this paper isto test for the empirica relevance of crowding ou in
the Netherlandsin the mid 90s. To avoid most of the pitfalls| discussed before, | will
comparedifferences of the job complexity distributions over the gycle for workers
within given educaion classs. The alvantage of this method ower simple aosstables
atapoint in time is that our model is not sensitive for the fad that educaionis an
imperfectmeasurefor true aility (aslongas unmeasured ability is constant over time).

The paper is organized as follows. Sedion 2 starts with an equilibrium search model
whichallowsfor crowding ou. Sedion 3describes our data andin sedion 41 will test
for the empiricd relevance of crowding ou in the Netherlands. Findly, sedion 5
concludes.



2 Theory

Onereasonfor the popdarity of crowding ou isthat the labour market is often treaed
asa dosed system. If thiswould betrue, crowding ou becomes avery plausible story.
Whenthereisafixed amourt of jobsandan excess sipgy of labour it islikely that high
skilledworkers who canna find ajob which matches their cgpabiliti es will accept jobs
belowtheir level at the aost of workers with intermediate skill s, whowill ontheir turn
accepfiow skill ed jobs. Finally, at the end d the line there ae the low skill ed workers
who become unemployed.

Fortunately the labour market is not a dosed system. The supdy and composition d
jobswill of course aljust after some time to the suppy and composition o the labour
force! That iswhy there ae morejobsin the US than in the Netherlands, why there ae
more skill ed jobs in Koreathan in Bangladesh and why most courtries with a good
educatiorsystem have more wmplex jobsin 1997than in 1957.Still, there are more
sophisticated explanations for crowding out to take placeiihat for some reason
the supply of jobs does not immediately adjust to the composition of the labour force,
becausef for example aedit or informationconstraints, andthat thereforetoolittl ejobs
arecreaed. Inthat caseit could happen that some workersfind jobs which match their
capabilitiesand ahersareforced to accept jobs below their skill | evel. In addition,itis
sometimesargued that when employers pay efficiency wages in the complex sedor,
sone high skill ed workers will become unemployed and could dedde to seach for
simple jobs. It is however a priori not clea why this would result in higher
unemploymentates for low skill ed workers. An additional requirement is that the
simplejobsedor shoud nd clea neither. Another reasonfor crowding ou could bethat
the probability of a bad simple job match is higher for low skill ed workers and that
employerstherefore statisticaly discriminate this group! An additional requirement
would then still be thathe simple job segment of the labou market does nat clea. In
this paper | will focusonseach frictions asthereasonfor crowding ou. When it takes
time for workers and vacancies to find ead ather, apossble strategy for high skill ed
workers is to temporary accept a simple god continue seaching for a complex job
which pays ahigher wage. The advantage of thisapproachisthat it isrelatively easy to
allow for onthe job search df the skill ed workers who accupy simple jobs. Moreover,
thereare hardly any ather models which al ow for an analysis which includes labour
market flows. The model implies that the processof crowding ou is temporary and
drivenby either variationin the suppy of highskill ed workers or shocksin therelative

! See for example Aigner and Cain (1977) for an exposure on statistical discrimination.



profitability of highskill ed jobs.? How important temporary crowding out isremainsan
empirical question, which | will also try to answer in section 3.

21 A simpleframework to analyze crowding out

Oneof thefirst models of job competition and crowding ou was developed by Thurow
(1975,1979. Inthismodel, the labou market isnot amarket of matching demand and
supplyfor various job skill s but one of matching trainable individuals with training
ladders.Moreover, the marginal product is associated with jobs rather than with
workers.Employers prefer skill ed workers (who require fewer training costs to read
a certain level of output) in this mod€&onsequently, the best jobs will goto the best
workersandthe worst jobs will goto theworst workers. In thisresped, the model does
not differ from traditional neo-classcd models of the labou market. Thurow also
assumethat wages are fixed. In bad times workers at the bad of job gleueswho have
the highest training costs will therefore not get ajob dfer. When the suppy of skill ed
workers increases, the skill ed workers will accet more simple jobs and the unskill ed
workersat the badk of the queue remain uremployed. Sincethisisapartial equili brium
model,the mmpasition d vacaicies does not adjust to compositional changes in the
labour force. This is a severe shortcoming of the model.

In this ®dion, an alternative model of crowding ou will be presented. In this model,
searcHrictionsinthelabou market prevent thesupdy of jobsto adjust instantaneously
tothesupdy of workers. Crowding ou inthismodel i san equili brium phenomenonand
occurs when higbkill ed workers temporary accet simplejobs. In ealier econamies,
complextasks could be performed by either a high skill ed worker or sufficiently many
low skilled workers. Currently, it seams more gpropriate to asume that certain
complextasks can ony be performed by Hgh skill ed workers. In particular if wethink
about:flying an airplane, teading students, managing a company, krain surgery, or
computerprogramming. For all those adivities there is a minimum amourt of skill s
necessaryo perform those tasks and more labour input can simply nat compensate for
a lack of skills®

2 Fora omparison d the dficiency wage and the seach model with and withou crowding od, see
Gautier and Pomp (1998).

% Othermoddls like Pissrides (1994 and the simulation model of den Butter and Gorter (1998asaume
that jobs are heterogeneous but workers are not.



Thereforejn ou model, complex vacancies can oy befill ed by high skill ed workers
while simple job vacancies can be fill ed by bdh high and low skill ed workers. Since
workerswill t ake any pasitionthat improvestheir current state, unempl oyed highskill ed
workersalso search for simple jobs and high skill ed workers employed in the simple
sectorcontinue seaching for complex jobs. Sometimes it is argued that high skill ed
workers will not accet simple jobs because of a negative signdlling effed, see
McCormick (1990. | abstrad from that here’. Workers andracancies mee acaording
to a as matching functionwhich isincreasing in the relevant amournt of seachers and
vacanciesAll of thisiscgpturedinfigure 1. The podsof unemployment (U) andsimple
employmen{S) consist of two types of workers, high skill ed (H) and low skill ed (L).
The poolof complex jobs (C) contains only high skill ed workers. The arows give the
possible flows between the different states.

Figure 1 Labour market flows

C

s

Assumé urthermore that complex jobs produceoutput y, whil esimplejobsoccupied by
alow skill ed worker produceoutput y,= ¢y, where 0<y<1andsimplejobsoccupied by
ahighskill ed worker produceoutput y, =y, O<p<l1/y Thus, the output at complex jobs
is job spedfic and aways higher than the output at simple jobs while high skill ed
workers either produce more or less on simibs than low skill ed workers. A priori

4 McCormickassumed that unemployed high skill ed workers have ahigher probabilit y to finda complex
job becaise they have more time to devote to search. Therefore the best workers will dedde to remain
unemployedather than accept asimplejob. Workerswith lesser skill s have however also incentivesto na
accepsimplejobs because accetingasimplejob gvesabad signal. In my model, | assume that employed
workersseach exadly as eff edive @ unemployed workers. Therefore there ae noincentives for thistype
of signalli ng. Of course aguments can be given for more dficient search by either unemployed workers
(moretime) or employed workers (better network) but the evidenceis onthisisaeis gill i nconclusive.
Moreover,one muld also imagine that the temporary acceptanceof ajob below one'slevel signals a strong
motivation to work.



we have noreasonsto set peither greder or smaller than 1. Argumentscan begiven for
both cases. One can onthe one hand imagine that high skill ed workers perform not
betteror even worse than low skill ed workers onsimplerepeaingadivities. University
professorsio nd have an absolute advantage & hamburger flipping over low skill ed
workers.On the other hand, there ae simple occupationswhere ahigher educaioncan
increasene'sproductivity. Think abou awaiter who spesks many languagesor anurse
with alot of medica knowledge. | will return to thisissue later. In thisversion d the
modell will nat expli citly model thewage process | will j ust assumethat wages suppat
efficientmohility. With this| mean that the quasi rents of complex jobs are higher than
of simple jobs and the quasi rents of a simple job are higher than the quasi rents
associatewith the state of unemployment.® Furthermore asumethat unemployed high
skilled workers and high skill ed workers employed at a simple job search equally
efficient.

Whenworkers know on forehand whether a vacancy requires a high a alow skill ed
worker, the rate at which simple jobs and unemployed workers meet is:

= <y by @

Wherexisa as matchingfunction,increasingin bah itsarguments and concave, v, is
the simple vacancy rate angrepresents low skill ed uremployment. The eguili brium
supplyof simple vacaiciesisonitsturn incressingin ouput, the productivity of high
skilledworkers on simple jobs, the anourt of relevant searchers (which influencesthe
rate at which a vacancy is filled ughd onthe ratio of high and low skill ed workers,
whichislessobviousbut | will returnto that isauelater. Theintuition behindthisisthat
theas=t value of asimple jobis likely to differ with the worker type (high and low
skilled) who cccupies the job becaise bath worker types have diff erent productiviti es
and qut probabilities. At the moment the firm opens the vacancy, it does not know
whichtype of worker will arrive & thevacancy first soit hasto form expedations based
on the aggregate ratio of unemployed low and high skilled wotkers.

® In Gautier (1998 and Gautier and Pomp (1998 explicit wages are derived by a Nash bargaining ower
the match surplus.

® Remembethat thereisa CRS productiontechnique andthereisfree atry of vacancies. Thisimplies
thatthe firm accepts both types of workers as long as there is a positive match surplus. If thereis dill a
surplus, a new vacancy will be opened.



The number of contads between complex jobs and workers is also an increasing
function of vacancies and relevant searchers and is given by:

X, = xc[‘)c+(yc+’(uh +esh)+)’(uh+esh)_] (2

Wherev, are mmplex vacancies (also increasingin expeded productivity and relevant
amountof job searchers), u,, is the unemployment rate forgh skill ed workersand e,
standdor the number of high skill ed workers occupying simplejobs but who cortinue
searchindor higher paying complex vacancies. All variables are expressed asfradion
of the labou force Note that | impli citly assume that employed and uremployed high
skilled workers search equally efficient for complex jobs.

Therates at which low and hgh skill ed uremployed workers findsimple jobsis given
by: p=xJ(u,+u,) andp;=xJ(u,+e). Given the properties of the matching techndogy,
p, and p, are increasing in vacancies and deaeasing in the number of job seekers.
Furthermore| will define the firingrates for smplejobsto be equal to s(y;) for low
skilled workers and s,,(Hy. ) for high skill ed workers and the firing rate for high skill ed
workers at complex jobise equal to s.(y.), where botls,'(y) ands/'(y,) < 0. There are
anumber of ressonswhy firingratesfor simple and complex jobscould differ. Themost
uncontroversiabneisthat complex jobsrequire more sunkinvestmentsin firm spedfic
humancapital which gves bath the firm and the worker more incentives to continue
theirrelation. But it could also bethe caethat the evolution d techndogy structurally
leads to net job creation of complex jobs and net job destruction of simple jobs.

We can now write down the 5 differential equations for the different worker states.

du,
—_— = Ss es - Psu 3
dt 1™ sl 1 ()
du
—* - S.€. T Sgly @s * Pc)”h (4)
dt
de
= psul B Sslesl (5)

dt
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In the stealy state, all those differential equations will of course be equal to zero and
theycan besolved for equili brium low and Hghskill ed employment and uremployment
ratesFirst nate that bath highandlow skill ed uremployment ratesaredeaeasingin the
hiring probability and increasing in the firing probabilities (both depend onthe job
specific productivity).

Theconventional wisdom isthat increased competition o highskill edworkersisalways
bad for low skilled workers. This view is however based on partial equili brium
argumentsvhereas we shoud be interested in the general equili brium eff eds of high
skilled workers looking for simple jobl Gautier (1998, | show that the small er the
outputratio of highandlow skill ed workers at simplejobs,,is, the more unemployed
low skill ed workers will be harmed by competing high skill ed workers. The intuition
behindthisresult isthefoll owing: Profit maximizingfirmswill open simple vacaicies
aslongasthe quasi rents of asimple vacaicy are positive. The quasi rents of avacancy
simply depend on the amouwrftrelevant searchers and the expeded ouput of afill ed
vacancy.As | increases, the expeded quesi rents of a vacancy will aso increese.
Consequentlymore vacancies will be opened (till the point where the quasi rents of
openingan additional vacaicy will be zeo again). Since enployers do nd know on
forehandwvhether they will med ahigh a alow skill ed worker, the low skill ed workers
will benefit as much from ahigh pas the high skill ed workers. When pisequal to ore,
employerswill prefer low skill ed workers on simple jobs becaise the high skill ed
workers have a probabilify, to qut and leave to the cmplex sedor. But there eists
avalue for p (>1) for which employers with simple vacancies are indiff erent between
alow and a high skill ed worker. Call thisvalue . When L=, the higher productivity
of the high skilled worker exadly compensates employers for his positive quit
probability. When p<p’, employers will prefer low skill ed workers on simple jobs and
simplevacancy supgy will therefore be deaeasing in u,/u,. When >, the oppaite
holds.
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Some authors have suggested that there is crowding ou because low skilled
unemploymentates are higher than highskill ed uremployment rates. Accordingto this
model this is not a very fertile approdetcause low skill ed uremployment rates will
alwaysbe higher than high skill ed uremployment rates, simply becaise unemployed
high skill ed workers have the same probabilit y to med asimple vacacy but also have
a positive probability to meet a complex vacancy.

It is also sometimes argued that changes in the unemployment rates of different skill
categoriexan gve us information oncrowding ou. If the fradion of workers with a
lowereducationat simplejobs deaeaseswhen uremployment rises, they conclude that
thereis crowding ou. However, there is many evidence of e.g. Pfannand Palm (1993
and Gautier et al. (1998 that firing rates for low skill ed workers increase much more
in bad times than the firing rates of high skill ed workers without the for crowding ou
necessaryequirement that more high skill ed workers occupy simple jobs. Oi (1962
gives a number of plausible reasons for this. When the sunk costs required to creae
simplejobs arelower than for complex jobs. We will exped firingratesfor low skill ed
workersto also be higher. In addition, the eali er mentioned explanation d skill biased
technological change can explain the observed differences in unemployment rates.

In our framework, low skilled uremployment can increase for a number of reasons.
Besidesthe above mentioned higher firing rates for low skill ed workers, low skill ed
unemploynent will also increase when the productivity of simple jobs falls and less
simple vacancies are openéabadh casesthereisno crowding ou. Thus, changesin
unemploymentates over time doalso na give us sufficient informationto distinguish
crowding ou from other theories of low skill ed uremployment. When low skill ed
unemploymenincreases because of crowding o, the origin of the shocks oftenliesin
the complex sedor. Crowding ou occurs when relatively many high skill ed workers
occupy simplgobs (de,/dt > de/dt). The source behind this process could be a fall in
the productivity (or profitability) of complex jobs which onits turn leads to more job
destruction(s, rises) and to a lower stock of complex vacacies (p, falls). When
crowding ou takes place pdicy makers shoud therefore focus on dstortions in the
complex sector.

In sedion 4 we will test with a matched firm-worker data set to what extent the
relatively high uremployment rates for low skill ed workers in the beginning d the
ninetieswere the result of crowding ou. But first we will describe our datain the next
section.
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3 Data

Forthis paper we have used the AVO (arbeidsvoorwaaden ortwikkeling) data over the
period 199295 from the department of Social Affairs. Thisis afirm worker data set.
The datawere mlleded from administrative records of a sample of firms by means of
astratified 2steps sample procedure. Inthefirst step asample of firmswasdrawn from
theministry'sown database (which isrougHy simil ar to the firm-statistics colleaed by
StatisticsNetherlands) whil e in the second step a sample of workers was drawn from
eachof thefirms. The number of workers drawn from aparticular firm depended onthe
size of the firm.

Each year (October), in thigst step a sample of firms (abou 2000 ger yea) isdrawn
from thepopuation d firmswith 1 @ more eanployees.” In the secondstep, asample
of workers (around 25,00@yea) isdrawn from therecords of firms ®lededinthefirst
step.The popuation d firmswas all ocated over anumber of strata (80in 1993, 280n
1994,and 312in 1995. The strata were based on combinations of sectors and size
classes.In particular the anount of firms with less than 10 employees was
underrepresented. This was corrected by reweighing.

The amourt of workers drawn depends on firm size (from firms with lessthan 10
employeesall workers were drawn, from the larger firms, the sampling probabili ty
decreasewith firm size) and whether the enployeehad a mlledive wage agreement
or nat. Finally, a distinction was made between employees who were present at both
samplemoments (stayers), workers who were only present at the first sample moment
(outflow) and workers who were only present at the second sample moment (inflow).
More than 75% of the workers were present at both sample moments. When workers
wereonly present at t-1 and nd at t (leavers), information was obtained onthe new
labourmarket state of the worker. The fradions of entering and leavingworkerswhich
weresampled in a particular period are cnsistent with the maao figures. We have
informationon 7job complexity levels (which vary by the required experience, the
complexityof the adivities and the anourt of supervisionrequired for the job) and 7
typesof educdion. In genera, thefirst three elucationlevelsare mnsidered to be low.
For a description of the job complexity and education levels | refer to the appendix.

" The sample was drawn from the firm register of the Department of Social Affairs which contains
roughly the same information on companies as "Statistiek van het ondernemingsbestand” of Statistics
Netherlands.



13

In the reweighing process every firm gets a weight equal to the inverse of the
probabilityto be sampled. All firmswithin ead o the strata have the same probabilit y
to be drawn and consequently receve the same weight. The "Statistiek van het
ondernemersbestad®94' of Statistics Netherlands was used for this procedure. For
the determination d the weights of the enployees, the Statistics Netherlands datistic:
"Banenvan werknemers' (jobs of workers) was used. Since diff erent worker types are
distinguishedvithinafirm (with or withou coll edivewage ayreement, and rew staying
andseparating workers), individual workers have diff erent probabiliti es to be seleded
in the sample. Asaresult it is possble that within astratum workers can have diff erent
weights.

Thedatawere wlleded bycivil servants (inspediedienst) of the Department of Social
Affairs. Information onwages, hous worked, days worked and a number of other
variables were collected from the waggninistration. Finally, it is useful to mention
thatthe resporse rates are very high. Job complexity levelswere for examplereported
for more than 99% of the workers.

Disadvantagesf the data ae that the sampling strategy is quite complex and that the
number ofstrata from which firms were drawn change over time. In addition, the data
containnoinformation on ouput, investment and profits. For more information onthe
data see Van den Berg et al. (1998).

4 M easuring the importance of crowding out
41  Testing crowding out with micro data

I will test for crowding ou by measuring changes over time in the fradion of high
skilled workers at simple jobs and used educdion as a proxy for worker skills. The
"true" skills of a worker depend howvever on educaion dus ssme observed and
unobservedcharaderistics. The identifying assumption is that these unolserved
charateristics are onstant over time but that crowding ou is nat. In order to clarify
this, it will be useful to introduce ashorthand ndation for the distribution d new
workerswith a given level of educaion owr the various job levels. We label this
distributionf(i), wherei stands for the level of education. Crowding ou impliesthat in
a bad yea more workers accept jobs below the level which correspondsto their skill s,
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i.e.f(i) in a bad year lies to the left of f(i) in a good yea.? On the other hand, if the
seeminglymperfed match betweenjoblevel andeducaional level isdueto unotserved
differencesbetween workers, then f(i) shoud not depend onthe state of the labor
market.Thus, the fradion o workers with ahigher educaionwho accupy simple jobs
andwho have unolserved charaderisticswhich do na makethem more productivethan
low skill ed workers(e.g. becausethey choasethewrongfield) isassumed to be mnstant
overthe gycle. Thiscould be arestrictive assumptionwhen people anticipate bad labour
marketcondti onsandtherefore choose studieswith higher job probabiliti es. However,
the time lags between the beginning d an educaion and the time one enters
employmentre solargethat we can reasonably rulethisoption ou. Also ndethat what
we observe ae ayuili brium outcomes. Crowding ou could be dther caused by
employersvho require more skill sfor given jobs when employment islow or becaise
more high skill ed workers arrive & low skill ed jobs. In this paper | will define the
following operational condition for crowding out to take place.

Condition 1
Crowdingout occurs when in periods of low employment, more high skill ed workers
occupy simple jobs

The next iswe is to find two yeas in ouw sample period in which employment
opportunitiegliffered. Table 2 showsthat in 1993unemployment rosestrongy andalso
few vacacieswere opened whilein 1995 uemployment fell and many vacancieswere
openedMoreover, the v/u ratio for aimost al educaion goups, andin particular for
thosewith orly elementary schod waslower in 1993thanin 1995.n what foll ows, we
will therefore consider 1993to be abad yea and 1995to be agood yea in terms of
employment opportunities.

4.2  Stylized Facts

In this edionwe will start with some key statistics onthe magnitude and compasition
of employment. The analysiswill be on bdh detail ed job complexity levels (f1-f7) and
lessdetail ed jobcomplexity levels: low (f1,f2), intermediatgf3-f5) andhigh(f6,f7). An
additional advantage of the last method is that the results are less vulnerable for

8 This can be viewed as a supdy approach. Van den Berg et al. followed a more demand aientated
approacho test whether firms upgraded their work forceduringrecessons. Their results are consistent with
the ones in this paper.
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measuremerrorsduetothe dways subjedivedefinition o jobcomplexity levelsand
thefad that | used dff erent samples. A disadvantageishowever that somedetail i slost.

We will now turn to some simple tests. Remember that if an increase in low skill ed
unemploymenistheresult of crowding ou, we exped that inthe shrinkingemployment
year1993,given thejoblevel, asmaller fradion d the workers has alower education.

We seein table 3 that both the workers with an intermediate and a higher educaion
occupiedrelatively more simple jobs in the high employment yea. Moreover, the
fractionof highskill ed workersat intermediatejobswas 10% pointshigher in 1995than
in 1993.1f the reduction d employment oppatunities for low skill ed workers was the
result of crowding out, we would expect the opposite.

We repeded this exercise for the stocks of one sampleto make sure that our resultsare
not driven by sample diff erences or the fad that the eonamy behaved fundamentally
differentin 1993thanin 1995.Table 4 gvestheresultsfor 199293 (employment was
lowerin 1992thanin 1993 andtable 5 gvestheresultsfor 199495 (employment was
lower in 1994. We have to be caeful with interpreting those results snce job
complexitylevelswereonly measured orce(in October t-1 for all theworkerswhowere
presentn periodt and in October t for the new workers). Hence the shifts are partly
drivenby changesin job complexity levels between inflow and ouflow. In general, we
would exped that job-leavers who are included in periodt-1 occupied more complex
jobsthan new workers whowere present in periodt. If we compare 1994with 1995(in
1994 employment was 3% lower than in 1995, we seethat only 0.5 % point more
workerswith an intermediate or higher educaion occupy simple jobs. This is an
upperboundon the aowding ou effed becaise the stocks of 1994 and 1995o0nly
differed by outflow (included in 1994andinflowy, (included in 1995. The tests for
1992and 1993 gve simil ar results. Again, we do nd find evidencefor a aowding ou
effect.

4.3  Ordered logit estimates
4.3.1 Estimatesfor low, intermediate and high complex jobs

Still, we can na ruleout that alabou market in aboam behavesfundamentally diff erent
from a labou market in a recesson. Female participation could dffer, the age
distributionof thelabour force muld dffer, and some sedors (likethe chemicd sedor)
are more vulnerable for cyclicd movements than ahers. Moreover, unions and
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employerorganizaionscould behavediff erently intight labour markets. Inthis dion
| try to corred for this by estimating the probabiliti es from an ordered | ogit for workers
with a cetain educaiontype and aher charaderisticsto be employed at different job
complexity levels.

Let f"beanindex of job complexity, which depends onavedor x of charaderistics,
such as occupation, education, sector, age, sex and tenure.

e

Wheree has alogistic distribution and the mean and variance of € are normalized to
zero and one. We do not obseri/ebut we do observe that

f=1  if 0 <f'<y,
=2 ifwsfiy,
/=3 if py<f <p,

1 i pef

Theprobabiliti esfor f=1...7,can be cdculated in the standard way. | will cdculatethose
probabilitiesbath for ahighandalow employment yea separately. If the probabiliti es
for "the average worker" with a cetain educdion type to be employed at a low
complexityjobare higher inthelow employment year, thiswould be evidenceinfavour
of crowding od. | will estimate our model for detailed (f1-f7) and rough (1-3) job
complexitylevels and with and without wage. On the one hand, the grosshouly wage
(including overtimepayments, profit shares etc.) is agoodmeasure of aworker's true
productivity but on the other hand we have to worry abou endogeneity isaues. It is
possiblethat wages are linked institutionall y to different job complexity levels. Table
10showshowever that thereis quite somewage dispersionwithin ead of thefirst 5job
complexity levels. The isaue of including a excluding wages is aso related to the
degree in whickerowding ou is a matter of substitution a not. When skill ed workers
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earnhigher wages at smplejobs, it partly refleds substitution. In the estimates which
include the wage effect we thus measure the pure crowding out’effect.

In table 6 the estimation results are printed for "rough' job complexity levels. All
variablesare highly significant. The probability to be employed at a wmplex job
increasesvith education, age, tenure, productivity (measured as houly wage), andis
alsohigher for workers at growing firms, males, creaive and managerial occupations,
andfor full time workers. Our results appea to be qualitatively invariant with resped
to in- or excluding hourly wages.

Fromastatistica point of view wehavetorejed the hypahesesthat low skill ed workers
were crowdedut in 1993.The 1995 dummy is negative and highly significant which
means thaitn the high employment yea, workers performed onaverage lesscomplex
tasks.If we transform the wefficients into probabiliti es, we dso seein table 7 that
differencesin job complexity levels for a given educaion are much larger between
males and females and part-time and fulltime workers than between different years.

In the previous gedfication | implicitly assumed that the effeds of the different
variables was the same for all jotmplexity levels. In table 8, probabiliti es based on
2x3 separate ordered logit estimates for 1993and 1995,and for ead o the diff erent
educationgroups to reat optimal flexibility, are presented. The transformation o
coefficientsinto probabiliti es is done over the average dharaderistics of the 1993
worker (for bath 1993and 1999. In this table | also included information for new
workersonly sinceit is likely that crowding ou would be cncentrated in this group.
Undercrowding aut we would exped a positive signin the diff erences between 1993
and1995at low job complexity levelsand anegative signat highjobcomplexity levels.
Thereis sme evidencethat moreworkerswith anintermediate educaionflewinat low
job complexity levelsin 1993and more high skill ed workers flew in at intermediate
jobs. If we consider thevhole sample however, we seeno evidencefor crowding od.
To the contrary, alarger fradion d the high skill ed workers occupied complex jobsin
the low employment year 1993.

° van den Berg et al. (1998) show that workers with more schooling than their direct colleagues at the
samgoblevel inthe samefirm do nd ean higher wages. They dotendto seled themselvesinto highwage
firms.
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4.3.2 Estimatesfor detailed job complexity levels

We now turn to a more detailed description d job complexity levels. Instead of
consideringonly 3joblevelswewill now distingush 7levels. For matters of cleaness
| decided to present the results in a graphicd form. Figures 2-8 show how for given
educatiorclasss, the distribution d job complexity levels changed between 1993and
1995.The probabiliti es are again based on adered logit estimates (diff erent ones for
1993-95wherethe 1995 pobabiliti es are obtained from the 1995coefficient estimates
andthe average 1993 poplation averages) with the same variables (excluding wages)
asintheprevious £dion.Recdl that wewould exped for all diff erent educaionclasses
to find more massat low complexity jobsin 1993thanin 1995 First of al we seefrom
all graphsthat only workerswith an elementary education accupysimplejobsat f1, bah
in 1993 and 1995, which suggests that in this segment there is no crowding out.

Figures2 and 3show that in the low employment yea thereis a shift in massfrom job
complexitylevel 3 to job complexity 2, which is consistent with crowding out. For
workerswith a higher secondary educaion and a university degree the shift isin the
oppaite diredion, which isinconsistent with crowding ou. For the other grougs, the
distributions overlap.

If we look at the distributions of the inflow of workers (figures 9-15), we see some
evidencehat crowding ou took dace Threeout of 7 educaion goups exhibit asmall

leftward shift in the low employment yea. Only the workers with a university degree
occupiedon average more cmmplex jobsin 1995than in 1993.We ca conclude thus
that only for the inflow of new workers there is wea evidence for crowding ou. In
1993, relatively many workers with a higher secondary educdion accupied job
complexitylevels2 and 3andrelatively few workersfrom thiseducationclassoccupied
job complexity level 4. For the workers with a lower secondary education and the
workerswith elementary schod only we see ashift from job complexity level 3to job
complexity level 2.

4.4 I nflow and outflow

In the previous edions we establi shed that in ayea of low employment, the fradion
of skill ed workers occupying simple jobs did na incresse. We did however find some
evidencehat during bed times, new skill ed workers were hired more frequently at low
skilledjobs. Thediff erencesaresmall however andcanna explainthedispropationally
large share of low skilled workers who are unemployed in recessons. The previous
sectionalso suggested that the firmswho use bad times to improve the quality of their
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workforcemainly dothisby firingrelatively underqualified workers. Inthis sdionwe
will collea more stylized fadsonthefiringand hiring kehaviour of firmsover diff erent
segments of the labour market.

For an uremployed job seacher at least 3 isales are relevant, the probability to get a
job, the expeded duation d the job and the net increase in wedth o the job. The
probabilityto get ajobis determined bythe relevant stock of competing job searchers
and total hirings. Table 11 shows that both hidndfiring rates are dways higher at
simplejobs. The gyclica behaviour of firing and hring rates for smple and complex
jobsisdifferent however. In bad times, relatively many workersarefired at smplejobs
andrelatively littl eworkersare hired at complex jobs. Thisis consistent with Pfannand
Palm's(1993 finding based onaggregate data. We dso seefor al jobtypesthat there
arelessjob to job movements in bad times, which is of course dready awell known
fact.

Thusthe fad that the stock of low skilled uremployed workers is relatively highin
recessionseamsto be mainly caused byincreased ouflow andto amuch lesser extent
to areduction d inflow. Note that both processes can take placewith and withou
crowdingout. Under the aowding ou hypahesis more high skill ed workers occupy
simplejobs resulting in either increased ouflow of low skill ed workers, deaeased
inflow or a combination d bath. On the other hand, lesslow skill ed workers can get
hiredand more low skill ed workers can get fired withou an increase of the fradion o
high skilled workers at simple jobs.

Conclusion

In this paper | presented a bare bone matching model in which low skilled
unemployment could rise relatively strongly due to either crowding oatderesse
in the profitability of smple jobs. For policy makers it is important to know how
importantcrowding ou adually isbecaiseit hasimpli cations for which labour market
segmeneananmic palicy shoddfocuson.In general, crowding ou resultswhen either
the suppy of high skill ed workers rises or the supdy of complex jobs falls and some
high skilled workers compete with low skilled workers for simple jobs.

The main empiricatjuestion was whether more high skill ed workers occupied simple
jobsinthebeginning d the ninetiesin the Netherlands. Thiswastested with a cmbined
firm/worker data set. It turns out that there is weak evidence that new workers (with
elementarysecondary and with vocational education) flow in at lesscomplex jobsin
badtimesthanin goodtimes (for new workerswith ahigher sscondary educaionthere
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is nosuch evidence). When we mnsider the entire stock of workerswe do nd findmore
massat low job complexity levels. Those two results imply that recessons are periods
of increassed ouflow for workers (both skilled and urskilled) at simple jobs.
Unempbyment increases dispropartionately for low skill ed workers becaise they are
concentratedn those simple jobs. This hypaheses was confirmed by dred testing.
From a theoreticd point of view it is not surprising that complex jobs remain open
longe since mmplex jobs typicdly require more sunk investments in firm spedfic
humancapital andtherefore both the employer andthe enployee daa wmplex job have
more incentives (than those at simple jobs) to continue their relation in bad times.

The message for palicy makers is that labour market padlicies which stimulate job
credion at the top segment of the labor market will be lesseffedive in reducing low
skilled unemployment than policies which focus directly at the bottom segment.
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Abstract®®

In this paper | show what the consequences for bath low and Hgh skill ed employment
ratesare when uremployed high skilled workers sach for both smple and complex
jobs and continue seaching for complex jobs when they happen to med a simple
vacancyfirst. Moreover, | use amatched firm-worker data set to investigate whether
morehighskill ed workersoccupysimplejobsduring bad timesas crowding ou theories
predict.Theresultsof the analysis s1ggest that thereisonly weg evidencefor crowding
out of intermediate skill ed workers by high skill ed workers in the beginning o the
ninetiesbut no evidencefor the aowding ou of low skill ed workers. Some evidenceis
givenfor the hypahesis that the high uremployment rates amonglow skill ed workers
are caused by the fad that firing costs for simple jobs (where relatively many low
skilled workers are employed) are lower than for complex jobs.

Keywords:crowding ou, low skilled uremployment, matching, bisinesscycle JEL
codes: J21, J23.

19 Theauthor would like to thank The Department of Social Affairsfor kindly letting me use the AVO
data,L. Borghans, G.J. van den Berg, A. de Grip, J.C. Van Ours, M. Pomp, and G. Ridder for useful
comments and discussions. Remaining errors are mine.
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Appendix A Job complexity and education levels
We have used the following classification of job complexity levels.

Low

f1 Verysimple adivitieswhich do nd change over time. No schodingisnecessary and
only limited experience. The activities are under direct supervision.

f2 Simple adivities which are in general repeaing. Some (lower) administrative or
technicalknowledge and experienceisrequired. In general the adiviti estake place
under direct supervision.

I nter mediate

f3 Lesssimple adivitieswhich do nd reped themselves continuowsly. Administrative
or tedhnicd knowledge is required and the adivities are partly withou dired
supervision.

f4 Moredifficult (nonrepeding) adiviti esfor which anintermediatelevel of educaion
is required. In general the activities take place without direct supervision.

f5 Activities within a cetain field which require a higher level of knowledge and
experience. The activities take place without direct supervision.

High
f6 Managing adivities of an analyticd, credive or contadua nature, which are
undertaken independently and require an academic or comparable level.

f7 Managersf intermediate compani esor comparabl e plants, departmentsetc whoal so
participatein dedsion making and managers of large wmpanies or comparable
plants or departments.

In this paper | merged f7 and f8 because of the few observations in f8.

We have used the following education scheme:

el/basis primary/elementary  Low

v.a/ mavo lower secondary

Ibo lower vocational

mao/havo,vwo  higher secondary Intermediate
mbo intermediate vocational

hbo higher vocational High

WO academic
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Tables
Table 1 Unemployment rates for different education classes
% Unemployed Share of labour force
primary 15 8
lower secondary (mavo, 1bo) 9 22
higher secondary, lower vocational 6 44
higher vocational 5 17
academic 6 8
total 7 100
Source EBB, Statistics Netherlands (1996)
Table 2 Labour market conditions in 1993 and 1995
1993 1995 1993/1995

Indicator
unemployment change 22.7 -6.7
employment change

persons -0.1 2.1

man year -0.5 2.1
new vacancies x 1000 383 526
filled vacancies x 1000 396 508
employment (priv. sector x 1000) 5754 5897
V/U ratio’s
elementary 0.002 0.030 0.067
lower secondary (mavo) 0.169 0.038 4.408
lower secondary (Ibo) 0.068 0.133 0.511
higher secondary 0.025 0.075 0.328
lower vocational 0.076 0.172 0.574
higher vocational 0.099 0.003 0.574
academic 0.035 0.075 0.465

Source EBB (Statistics Netherlands) and AVO
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Table 3 Allocation of workers with a certain education over different jobs for
93 and 95

job complexity level low intermediate high total

stock 1993 1995 1993 1995 1993 1995

education

low 27.0 278 727 721 04 01 100

intermediate 3.3 3.9 946 95.6 2.1 0.5 100

high 0.2 1.0 69.9 779 29.9 212 100

Tabled Allocationof workers with acertain education over different jobs based
on the 1992-1993 sample

job complexity level low intermediate high total

1993 1995 1993 1995 1993 1995

education

low 295 302 70.2 695 03 03 100

intermediate 3.7 4.0 94.3 94.1 2.0 1.9 100

high 02 03 70.6 71.0 29.2 288 100

2 Based on stocks.

Tableb5 Allocationof workers with acertain education over different jobs based
on the 1994-1995 sample
job complexity level low intermediate high total
1993 1995 1993 1995 1993 1995

education

low 29.9 304 70.1 69.5 0.1 0.1 100
intermediate 4.3 5.1 95.2 944 0.5 0.6 100
high 1.6 0.9 778 778 20.7 213 100

2 Based on stocks.
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Table 6 Estimation Results: Ordered Logit estimates with andwithout wages
1993/1995 (dependent variable is job complexity 1&vel)
variable coefficienf coefficient mean
intercept 5.37 (0.008) 4.79 (0.008)
intercept intermediate —3.20 (0.006) -4.39 (0.007)
year = 1995 —0.08 (0.002) -0.09 (0.002) 0.53
lower education —-4.96 (0.006) -4.72 (0.006) 0.21
intermediate education —2.94 (0.005) —-2.83 (0.006) 0.66
age (years) 0.04 (0.000) 0.03 (0.000) 35.80
female —-0.75 (0.003) -0.67 (0.002) 0.40
tenure (years) 0.01 (0.000) 0.004 (0.000) 7.53
gross hourly wage 0.03 (0.000) 31.11
shrinking firm —-0.11 (0.002) -0.06 (0.002) 0.28
growing firm 0.07 (0.002) 0.10 (0.002) 0.32
firm size 10-19 -0.31 (0.004) -0.37 (0.004) 0.09
20-49 -0.34 (0.003) -0.42 (0.003) 0.12
50-99 -0.42 (0.004) -0.55 (0.004) 0.09
100-199 —-0.40 (0.004) -0.47 (0.004) 0.08
200-499 -0.37 (0.004) -0.52 (0.003) 0.13
> =500 -0.50 (0.003) -0.66 (0.003) 0.33
part time -1.24 (0.003) -1.14 (0.003) 0.28
sector
agriculture/fishing —-0.42 (0.006) -0.36 (0.006) 0.02
construction 0.74 (0.004) 0.77 (0.004) 0.13
trade —-0.23 (0.003) -0.16 (0.003) 0.13
hospitality —-1.13 (0.005) —-1.04 (0.005) 0.11
transport/communication 0.64 (0.004) 0.61 (0.004) 0.06
financial 0.28 (0.004) 0.17 (0.004) 0.11
health 0.22 (0.003) 0.37 (0.003) 0.17
occupation
simple technical -0.18 (0.003) -0.18 (0.003) 0.29
administrative 0.99 (0.003) 0.91 (0.003) 0.15
computer 0.58 (0.008) 0.55 (0.009) 0.02
management 1.84 (0.005) 1.58 (0.005) 0.07
commercial 0.38 (0.004) 0.37 (0.004) 0.10
creative 1.67 (0.008) 1.75 (0.009) 0.01
log likelihood: —4010560.9 - 390061.6

@ Standard error in brackets, reference groups/states, year=93, higher education, male, firms which do not
change size, firms with 0-9 employees, full time, IT/manufacturing sector, non technical occupations,

P excluding gross hourly wage

¢including gross hourly wage
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Table 7 Simulatedprobaliliti es to be employed a a certain job complexty
level
job complexity level: low intermediate high
education:
low
—including wage (total sample) 21.7 78.2 0.0
-1993 20.9 79.0 0.0
-1995 225 77.5 0.0
—excluding wage (total sample) 24.8 75.2 0.1
-1993 24.8 75.1 0.0
-1995 26.3 73.6 0.0
- male 19.9 80.1 0.0
- female 34.4 65.6 0.0
— full-time 18.6 81.3 0.1
- part-time 44.2 55.8 0.0
intermediate
—including wage (total sample) 4.0 95.7 0.2
-1993 3.8 95.7 0.3
-1995 4.2 95.6 0.2
—excluding wage (total sample) 4.5 95.1 0.1
-1993 4.1 95.4 0.4
-1995 4.5 95.1 0.1
- male 3.2 96.2 0.6
- female 6.5 93.2 0.3
- full-time 3.0 96.4 0.6
- part-time 9.5 90.3 0.2
high
—including wage (total sample) 0.2 95.7 4.0
-1993 0.2 95.5 4.2
-1995 0.2 95.9 3.9
—excluding wage (total sample) 0.2 92.2 7.7
-1993 0.2 92.0 7.7
-1995 0.2 92.6 7.2
- male 0.2 90.0 9.9
- fewmale 0.4 94.9 4.7
— full-time 0.2 89.7 10.1
- part-time 0.6 96.2 3.2

® De probabilities are based on ordered logit estimates of table 6 evaluated at the mean characteristics of
the workforce.
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Table 8 Therelevance of crowding out, probabkiliti es based on adered logits
for different years and different education gratps

job complexity level: low intermediate high

all inflow all inflow all inflow
education:
low
1993 22.1 56.5 69.0 43.5 0.0 0.0
1995 245 61.1 75.4 38.9 0.0 0.0
difference: 6.8 -4.6 -6.4 4.6 0.0 0.0
intermediate
1993 0.5 7.0 98.4 92.9 0.1 0.0
1995 4.9 3.3 95.1 96.7 0.0 0.0
difference: -4.4 3.7 3.3 -3.8 0.1 0.0
high
1993 0.2 0.4 87.3 95.2 12.5 4.4
1995 0.5 0.7 81.9 96.0 17.6 3.3
difference: -0.3 -0.3 5.4 -0.8 -5.1 11

@ The estimates are excluding wages and the probabilities of both 1993 and 1995 are based on average
characteristics of the 1993 worker.
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Table 9 Crowding ou, different probabliliti es based on stocks of the 1995

samplé
job complexity level: low intermediate high

exclw inclw exclw incl.w exclw incl.w

education:
low
low emp year 1994 221 16.8 77.8 83.1 0.0 0.0
high emp year 1995 21.0 18.0 79.0 81.9 0.0 0.0
difference: 1.0 -1.2 -12 1.2 0.0 0.0
intermediate
low emp year1994 34 29 96.2 96.9 0.0 0.0
high emp year1995 3.4 3.2 96.3 96.6 0.3 0.1
difference: 0.0 -0.3 -0.1 0.0 -0.3 0.1
high
low emp year 1994 0.1 0.1 92.3 95.6 7.6 4.3
high emp year 1995 0.1 0.1 90.1 95.2 9.7 4.7
difference: 0.0 0.0 2.2 0.4 -21 -04

@ The probabilities of 1995 are based on average characteristics of the 1993 worker.

Table 10 Gross hourly wages (including extra time payments etc.)
<10 10-15 1520 20-25 25-30 30-35 35-40 >40 total

f1 146 428 334 4.1 1.8 1.2 1.1 09 100
f2 162 309 323 9.5 3.0 1.9 1.9 43 100
f3 1.2 10.7 270 266 11.7 4.1 5.7 13.1 100
f4 0.1 1.8 8.1 200 215 9.9 6.4 323 100
f5 0.0 0.5 1.6 5.0 14.2 13.2 11.9 525 100
f6 0.1 0.1 0.6 1.1 1.8 2.8 5.5 88.1 100
f7 0.0 0.0 0.0 0.3 0.0 0.0 0.2 99.5 100
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Table 11 Hiring and firing rates for different job complexity levels
firing hiring disability job to job
job complexity level:
low 1993 10.6 19.0 0.5 1.2
fl-1f2 1995 4.3 21.8 0.3 7.1
ratio 25 0.9 1.6 0.2
difference 6.3 -28 0.2 -6.5
intermediate 1993 7.1 8.8 0.3 1.0
f3-15 1995 2.7 11.5 0.2 5.2
ratio 2.6 0.8 15 0.2
difference 4.1 -27 0.1 -4.3
high 1993 4.9 54 0.0 0.3
f6 - 18 1995 1.5 15.0 0.1 5.3
ratio 3.3 0.4 0.0 0.1
difference 3.4 -9.6 -0.1 -5.0
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Shifts in job complexity distributions based on ordered logits for different
education groups
solid ( ) lines refer to 1995 and dashed (----) lines refer to 1994.
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Shifts in job complexity distributions for employment inflow based on ordered

logitsfor different education groups

solid ( ) lines refer to 1995 and dashed (----) lines refer to 1994.
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