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ABSTRACT: In this paper we mnsider the unemployment-vacancy relationship aaoss Itaian
regions and estimate it as a production frontier for recent yeas. We rely on recently released data
from the ISTAT Labour Survey and the ISAE series on labour scarcity. We extend upon existing
evidence, providing estimates of matching efficiency aaoss the Northern area ad examining the
performance of the labour markets within four main territorial areas (North-West, North-East, Centre
and Mezzgiorno) throughout 19924-20034.
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1. Introduction

In the last two decades, a very rich literature (both theoretical and empirical)
developed from the theory of matching proposed in Pissarides (1990). In this
literature, labou market transadions are suppased to be dharaderised by high costs
and co-ordination problems, originating difficulties in the matching between jobs
and workers and lringing abou the eistence in the same labou market of
unemployment and vacancies. Hence the interest of the framework for the Italian
labour market, well known for being charaderised by serious regional and skill
mismatch. (Brunello et al., 1999 Sestito, 1991bh. In this paper we @nsider the
unemployment-vacaicy relationship aaoss Italian regions and estimate it as a
production frontier for recent years. We examine data from 19924 to 20034,
measuring vacancies through the ISAE |abou scarcity indicator.

The matching function, re-parameterised as a Beveridge Curve, is modelled
and estimated as a production frontier. In empirical labour econamics the dficiency
of labour markets has often been analysed through matching functions. Furthermore,
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the interpretation d the matching function as a produwction function is quite
common, and some research has been devoted to un\eili ng the micro foundations of
this "bladk box” (Petrongolo and Pissarides, 200]). However, only recently the
matching function has been used for analysing matching efficiency with the tod's of
production frontier anaysis (after the seminal contribution d Warren, 1991, see
Ibourk et al., 2001 for France Fahr and Sunde, 2002,for Germany; IiImakunnes and
Pesola, 2003,for Finland).

The paper has the following structure. Sedion 2 considers the relationships
between matching functions and production frontiers, while the Italian empirical
literature on the Beveridge Curve is surveyed in Sedion 3. The empiricd
spedficaionis presented in Sedion 4.Data and results are ommented in Sedion 5.

Sedion 6contains sme @ncluding remarks.

2. Matching Functions and Production Frontiers

The matching function is based onthe ideathat the eistence of frictions on
the labour market implies that firms (jobs) and workers can match each ather only
with some delay (this acourt is largely based on the gproadh developed in
Pissarides, 1990. New matches between workers and jobs produce new hirings, a

processwhich can be described by the following function:

(1) Hit =h (Uit-1, Vit-1) et

wherei are the units defining the labour market (areas, industries, occupations, ...), t
is the time period, H are hirings, U the number of job-seekers (here proxied by the
unemployed) and V the number of vacancies. Higher levels of g;, usually defined in
the literature & the dficiency term, bring abou higher H;; levels, for given U;; and
Vi1 stocks. This term is influenced by the search intensity of firms and workers, by
the dfedivenessof seach channels, by the labou mismatch aaoss micro markets
defined owver aress, induwstries or skills. Obvioudly, it is extremely important to

ascertain whether g; varies acrosstime and categories.



Some interesting contributions have been appearing in the anpiricd anaysis
of the matching function, which exploit the deeg conceptual and analytical
resemblance between this function and the cmmmonly adopted production function.
Consider again equation (1). If the estimation d this function concentrates uponthe
term g, its evolution and its determinants, then the analysis can profit of the
methoddogies developed in the field o the stochastic production frontiers (seein
particular Kumbhakar and Lovell, 2000Q.

Stochastic production frontiers are based onthe assumption that the technicd
efficiency of a productive unit is measured by the distance between the inpu and
output mixes observed for the unit itself and the input and ouput mixes on the point
of the production frontier relevant for the observed unt. In the cae of the matching
function, consider Figure 1, where various mixes of U.; and V4.3, al of them cgpable
of producing the output He;, are aonsidered along an isoquant.

Figure 1 —The Matching Function as an |soquant
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Obvioudly, the U1 and V., combinations on the isoquant are efficient points.
For each value of Ui; on the isoquant they single out the minimum V¢, vaue

consistent with oltaining He, and conversely for each U, vaue. It will always be



possble to oltain Hy for Uy and V.1 values higher than those on the isoquant, bu
thiswill not be technicdly efficient. Then, bah pants B and C are inefficient, while
A istechnicdly efficient. Adopting the measure of technicd efficiency proposed in
Farrell (1957, that is the largest radia input contradion consistent with oltaining a
given ouput (in this case Hy), the technicd efficiency of C is OC'/OC, that of B is
OB’/OB and that of A is OA/OA. The latter, being fully efficient, has an efficiency
score gual to ore. On the other hand, the technicd efficiency of C is higher than
that of B, which is stuated further away from the isoquant.

The literature treaing matching functions within the frontier approad is dill
rather recent. The semina contribution is Warren (1991). Three much more recent
studies have been caried ou for European courtries. All these studies dare the
asuumption d a Cobb-Douglas functional form for the matching function. They
fundamentally differ for the data-sets utilised and the variables considered in the
explanation d inefficiency.

Ibourk et al. (2001) consider monthly data for the 22 French regions from
March 1990to February 1995.They include in the estimates (beside alinear trend),
arather considerable number of potential determinants for inefficiency. Their results
suggest the existence of wide regional differencesin efficiency and that on average a
dedine in efficiency occurs over the time period considered. The hypothesis of
constant returns to scde for the matching function is nat rejected. The potential
efficiency determinants considered in Ibourk et al. (2001) explain abou 30% of the
variability in efficiency (across both time and spa®). Interestingly, the decline
occurring in open-end contrads over the time period considered has apparently littl e
impad on hirings.

IImakunnas and Pesola (2003) consider annual data for the 14 Finnish regions
from 1988to 1997.They too include in the estimates a linear trend and alow for
some potential determinants of inefficiency. Among the latter of particular interest
are the arerage unemployment and vacancy rates of the neighbouing regions. The
authors believe that in this way allowance can be made for the spill over effeds
recantly highlighted by Burda and Profit (1996, Burgessand Profit (200J). Indedd,

the average unemployment and vacancy rates of the neighbauring regions enter



significantly and with the epeded signs in the estimates (the average
unemployment rate of the neighbouring regions has a negative impad on efficiency,
while the average vacancy rate has a positive impad).

The analysis by Fahr and Sunde (2002 is based upontwo dfferent sets of
German annua data, relating to the occupational as well as to the territorid
dimension d matching. In the first case 117 locd labour markets are mnsidered
from 1980to 1997.In the second case data are taken from 1980to 1995for 82
occupational groups. The results suggest that, bah across areas and occupations,
wide dficiency differentials exist. Furthermore, like in the studies surveyed above,

average efficiency seemsto decrease over time.

3. Vacancies and Unemployment in Italy. The Empirical Literature

In Italy there ae no dficial data on vacancies. However, there are two surveys
adlowing the empiricd appraisa of the relationship between vacancies and
unemployment, also ower a regiona dimension. The CSA (Centro d Stud
Aziendali, Florence) and the ISFOL, Rome, cary out a survey on the help-wanted
ads pulished in some important daily newspapers. Ancther data source relates to
the quarterly business sirvey carried ou by ISAE (formerly 1SCO) in
manufaduring. Among other things, firms are asked whether the scarcity of labour
prevents them from expanding their activity. Furthermore, urtil 1999 it was also
possble to utilise another (administrative) source: the data from the Ministry of
Labour (Ministero del Lavoro e della Previdenza Sociale) relating to the vacancy
notices posted by the firms carrying out some types of hirings (usualy firms only
posted these natices when they already had adually decided uponthe hiring).

Perhaps because of the dsence of official data on vacancies, na many studies
have examined in Italy the nature and evolution d the Beveridge Curve. Sestito
(1988 and Bragato (1990 utili se the ISFOL-CSA data on vacacies, and find a
significant relationship between unemployment and vacancies only in the presence
of a growing linear trend. Bragato (1990 also finds a significant Beveridge Curve
for the North and the Centre, bu not for the South. A significant diff erence between



the Southern labour market and the rest of the courtry also shows up in Sestito
(19919), where vacaicies are measured using the data from the ISAE survey. In this
case, however, there is no reed to include any linear trend in the estimates to find a
significant relationship between unemployment and vacancies. The analysis in Di
Monte (1992 is based on a similar econametric spedfication, bu utilises the
Ministry of Labour data onvacancies. The main dfference in the results obtained by
Di Monte relative to previous evidence is that a significant Beveridge Curve dso
shows up for the South.

More recent evidence is provided by Mocavini and Paliotta (2000, who
examine Beveridge Curve plots based onthe ISFOL-CSA data, and by Destefanis
and Fonseca (2004). Only in the latter study a dired comparison d the three
vacacy indicdors is carried ou, ohtaining, a least as far as the 199G are
concerned, substantially consistent results. The recent evidence is largely similar to
the previous one. A Beveridge Curve shows up aso in the 199G, with some outer
shift over this period. Also similarly to previous works, the Southern labour market
behaves somehow differently from the rest of the wurtry.

Findly there ae some studies that evaluate measures of labou market
mismatch withou procealing to the estimation d Beveridge Curves. Padoa-
Schioppa (1997 finds that mismatch worsens over the 198G. In that paper, the
ISAE indicator was used within a maaoemnamic rationing model. Sestito (19910
utili ses the ISFOL-CSA vacaicy measure to compute various mismatch indices for
the 19791990 period, for the whole wurtry as well asfor the threemain areas, also
finding that mismatch increases after the mid 198G

4. The Econometric Spedfication

Equation (1) can be utilised na only for measuring the distance of eat
observation from the isoquant, bu also to assess which factors determine the
efficiency of these observations. Consider the foll owing panel specificaion (withou

any lossof generaity, we assume aCobb-Douglas functional form):



(2) hy =0+ X 4B + & - Uy

hi; is the natural log of Hi; X1 iS the vedor containing the natural logs of U;.; and
Vi1, B isaparameter vedor; €; is a stochastic variable aumed to beiid. N (0, o¢?)
and independent from X1 and v,.. The latter is a stochastic non-negative variable
measuring technical inefficiency (the complement to ore of the Farrell definition d
technicd efficiency). It is customary to make some assumptions abou the variation
of the inefficiency terms through time. For instance the model proposed in Cornwell
et al. (1990 asumes that:

@ a-u, = o = +8,t+3,t°

This model can be easily estimated through a within procedure. Hence, if we define

&t = max { a i}, from the within estimates of this model one obtains the foll owing
|

measure of technical efficiency for observationi at timet :

AN

(4) TEx = exp {-ui} =exp{ a,- a,}

Through the terms &, + &, t + 8., t° this model nests the explanation d inefficiency

within the estimation d the production function. More can be done in this snse,
including in (2), beside the xj.1 vedor, a z; vedor of variables potentialy
determining the technical efficiency of observationi at time t. Usually this is dore
along the lines suggested in Kumbhakar et al. (1991), Battese and Coelli (1999: the
z variables are suppcsed to shift the mean of v,. However, these dtradive models
cannda be implemented here & they produce biased results in the presence of
heteroskedasticity, and the residuals of our estimates turn ou to be quite severely
heteroskedastic. The model propaosed in Reifschneider and Stevenson (199)) is not
much o help. The existence of heteroskedasticity makes it generally not possble to



compute the margina effects of the z variables on efficiency (Wang, 2002, which
would seriously impair our quantitative evaluation d the Treu Act eff ects.

The simple dynamic spedfication d (2) contrasts with the sometimes complex
dynamic structure of the relationship between vacancies and unemployment (seefor
instance the Beveridge Curves surveyed in Sedion 3. In order to faalitate the
empiricd search for an appropriate dynamic spedficaion, we re-parameterise the
matching function as a Beveridge Curve. This adso has the advantage of making our
estimates easier to compare with previous Itdian evidence In oder to re
parameterise the matching function as a Beveridge Curve we must assume cnstant
returns to scde for the matching function and the existence of a stealy state with
constant average rate of unemployment. It is commonly believed that these
asumptions are not particularly restrictive. Under the hypothesis of constant returns

to scde, equation (1) becomes:

(5) Hit/ U1 = h (Vi1 / Uiry) &

Initsturn, this function can be rewritten as;

(6) (Hit / Nit-1) [ (Lit-1/ Uita) - 1] = h[ (Viea/ Liea) / (Ui-r / Liea) ] €4

In a steady state with constant rate of unemployment, the hiring rate (Hi: / Ni.1) is
equal to s+ g, where sis the separation rate and g is the rate of growth in the labour
force, L. Hence eguation (6) becomes an inverse relationship between the
unemployment and the vacancy rates, the Beveridge Curve, whase pasition degpends
ons, g, and e;. The interpretation d the last term does not change vis-a-vis equation
(1); however empirical measures of efficiency will reflect the evolution nd only of
e, bu aso of sandg. Below, we keep thisin mind when interpreting our results.
Following customary praxis, a Cobb-Douglas functional form was initially
asumed for the Beveridge Curve. Actua estimation d the Curve suggested
however that dightly different functiona forms sometimes gave better results.

Because of the notorious presence of loops in the Beveridge Curve, we proceeded to



a caeful dynamic spedfication seach within an error correction mecdhanism, where
the log differences of the dependent variable depend nd only on current and lagged
log differences of other variables (as well as of the dependent variable itself), bu
also onlagged levels of the dependent variable and of other variables. For the sake
of clarity, we write below an equation amost identicd to the most succesdul

empiricd spedficaions obtained in estimation:

4 4 4
(7) Dui = Baluics + Bolia + BoViey + D BoyiCi+ D Bryi Ti + ) Brywi T2
i=1 i=1 i=1

wherei =1, 2, 3, 4stands for the territorial areg andt for the time period (quarter).
In (7) the log differences of the rate of unemployment are alinear function d their
own ore- and four-quarter lagged values, of the one-quarter lagged natural |og of the
rate of unemployment, of afunction o the vacancy rate taken at an urspecified lag,
and d a variable vedor standing for the potential determinants of matching
efficiency. Thisveaor will alwaysinclude, foll owing the suggestions from Cornwell
et a. (1990, a mnstant term, C, alinear trend term, T, and a quadratic trend term,
T2, for ead one of the four territorial areas considered.

5. The Estimates

The unemployment data are taken from the quarterly Labou Force Survey
from ISTAT (Indagine trimestrale sulle forze di lavoro). We utili se data only from
19924 onwards because of avery important change in surveying methods occurring
at this date, and rely on a recent release from ISTA which provides consistently
measured data. In order to measure vacancies we aopt a very recent release of the
ISAE indicator of labou scarcity. While the ISAE survey relates to manufacturing
only, it was found to perform very well in Destefanis and Fonseca (2004). We
consider data for the four main territorial areas of Italy: North-West, North-East,

2 The nature of the function and the order of the lag will be spedfied below.
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Centre and Mezzogiorno). As we want to compare our estimates with previous
evidence we onstrain the level of territorial disaggregation o our analysis.

In order to save space we report in the Appendix only the most significant
results. We find evidence largely favourable to the existence of a Beveridge Curve
in the 199G aaoss the main territorial aress. Notice however that a semi-log
spedficaionwas preferred by the data to the Cobb-Douglas (which gave in any case
very similar results). The hypothesis that the slope of the Curve is the same aross
regions canna be rejected.> However, huge differences sow up tetween the
Mezzogiorno and the rest of the @urtry. The Southern labou market turns out to be
much lessefficient than that of the other areas. In Figure 2 we depict throughou the
estimation period the dficiency scores for the four areas. The North-East turns out

to be dways onthe efficiency frontier, with the North-West as a dose second.

Figure 2 —The Evolution d Labou Market Efficiency
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Mezzogiorno. On the whale, efficiency decreases over the sample period.

7. Concluding Remarks

In this paper we the unemployment-vacancy relationship acrossltalian regions
and estimate it as a production frontier for recent years. We mainly rely on series
from the ISTAT Labour Survey and onthe ISAE data onlabour scarcity. We extend
upon existing evidence providing estimates of matching efficiency aaoss the
Northern area and examining the performance of the labour markets within four
main territorial areas (North-West, North-East, Centre and Mezzogiorno) throughou
19924-20034. We find largely favourable evidenceto the existence of a Beveridge
Curve in the 199G aaoss the main territorial aress. Huge efficiency differences
show up ketween the Mezzogiorno and the rest of the curtry.

In future work, we plan to get more robust evidence on these matters by
providing estimates of matching efficiency aaoss the 20 Itadian administrative
regions, and comparing unrestricted estimates of the matching function with
estimates of the function re-parameterised as a Beveridge Curve In this manner we
could shed light uponthe role of constant returns to scde and d long-run constancy

of separation rates in the measurement of matching efficiency.
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