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1. Introduction

In this paper, we put to test the impact of thedpean Structural Funds on the
economies of the 20 Italian administrative regionge focus on the impact of these
Funds on productivity and factor accumulation. Tisisa topic with a considerable
policy interest. In recent years there has beeawedylpolicy debate (not only in Italy,
but also in the rest of Euroge)n the role of public investment programmes. Theds
are, especially after the introduction of “Agend@®@”, the main instrument used by the
European Community to sustain development in tle@sawith economic problems.
Moreover, since the inception of the EMU, the ia&trin studies concerned with the
economic performance of European regions has ceradity increased. In this respect,
the Iltalian case appears to be particularly intergslitaly is characterised by marked
regional heterogeneity. As is well known, the Megipend® regions of ltaly have
consistently lagged behind the rest of the coumtrjerms of per capita income and
economic performance (Allen and Stevenson, 1974ndPn, 1993; Paci and Saba,
1998).

The main element of novelty in the present work-asigs the existing literature
(Boldrin and Canova, 2001; Garcia—Solanes and Mwlares, 2002a, 2002b; Aiello
and Pupo, 2007) resides in the fact that the eoapiranalysis is carried out by
considering separately four sectors (agricultunergy and manufacturing, construction,
services). Furthermore, a non-parametric approBBE(VP, see Kerstens and Vanden
Eeckaut, 1999; Destefanis and Storti, 2002; Desi®fa2003) is used for the
measurement of technical efficiency: By relying thiese efficiency measures, some

Malmquist productivity index numbers are calculatest three periods broadly

! See for instance Ministero dell'Economia (20@E)well as Boldrin and Canova (2001) and the

references there provided. A classic reference iehlB(1986). The main topics of the debate are
effectively summed up in Tondl (2004).

2 These regions are Abruzzo, Molise, Campania, iRudBasilicata, Calabria, Sicilia and
Sardegna.



corresponding to the programming periods of theciiral Funds (1989-93, 1994-99,
2000-06)% The index numbers are computed separately foR@hkalian administrative
regions and the four above named sectors. Thendata regression techniques are
adopted in order to establish whether the Funde mafluenced factor accumulation
and productivity changes. In this phase of our ysislwe rely (for the first time in the
literature, to the best of our knowledge) on Sturtatt Funds data from the Spesa Statale
Regionalizzata (Ministero del’Economia e dellednaze, various years).

The remainder of the paper is organised as follo&sction 2 presents the
institutional set-up of the Funds, describing tHe @bjectives, the different types of
Funds and their evolution across the years 198®;280th special emphasis on ltaly.
Section 3 provides a survey of the empirical liiera existing on the argument. Section
4 illustrates the empirical procedures and the,datale the results of the empirical
analysis are shown and commented in Section 5i0Be@tconcludes and sets out some

implications for future research.

2. European Structural Funds: the Institutional Set-up

It does not seem feasible to progress to a clogegration of the EU countries
without fostering an ever greater economic andad@ahesion among them. Yet, there
remain even today some very deep economic andl grapa (both across countries and
regions) that undermine unity and cohesion of thehl Even in the former 15-country
Union, the GDP per capita of the richest areas (blam Paris) was ten to twelve times
higher than that of the poorest regions of Greedeastugal. In the face of these gaps,
the creation of a monetary and economic union reguan ever greater effort toward

convergence, lest the weakest areas to be pernhanmatrginalised. Indeed, the

3 Inclusion of more recent data in the study isdbied by the limited availability of regional

accounting data.



monetary union leaves little leeway for countrydevmonetary (exchange-rate
adjustments are no longer possible) as well asalfipolicy. The importance of
economic and social cohesion is only made greatehd forthcoming enlargement of
the EU to ten new countries from Central, Easterd Southern Europe. Hence the
necessity of assessing the expediency and effeetsgeof the development policies
enacted through the Structural Funds.

As is well known, there is a variety of differenbgrammes that are gathered under
the label of Structural Funds.

1) the European Regional Development Fund (ERDiegted in 1975 with the aim of
reducing regional imbalances in the EU. It targle¢sless developed regions and mainly
finances projects involving investments in physicapital (private and public), support
to small and medium firms, R&D;

2) the European Social Fund (ESF), created in 1@86the aim the aim of promoting
the training and the educational attainment ofiéfveur force, as well as other forms of
active labour market policies;

3) the European Agricultural Guidance and Guarahteed (EAGGF), dating back to
1962 and a part of the Common Agricultural Polityims to accelerate the adjustment
of agricultural structures and to contribute to dlewelopment of rural areas;

4) the Financial Instrument for Fisheries Guidar{€#~G), created in 1994 and
replacing a number of precedent smaller prograngaeserning the fishing industry.

In the rest of the paper we will not deal with thegpact of the FIFG, given its very
specific nature. Also, we will not consider anotlmportant instrument of the EU’s
development policy: the Cohesion Fund. This fumdated in 1993 after the Maastricht
Treaty, supports particular projects of memberestghot regions) with a GDP per
capita lower than 90% of the EU mean. Since Italgsdnot satisfy this criterion, it is

not a beneficiary of the Cohesion Fund, which cquosetly is not relevant to the



present paper.

The institution of Agenda 2000 taking place in 1@@®responds to thé"4eform in
the Funds system. Thé' teform of the Structural Funds occurred in 198éwidver,
the real turning point in the EU development polieyne in 1988, after the entry in the
EU of Spain and Portugal (taking place in 1986).e Th988 reform has been
characterised by the following elements:

1) the doubling of financial resources from 1989.892;

2) a closer dialogue between the European Commissiol the regional and national
administrations, through the presentation of dgualent plans;

3) the definition of the five basic Objectives withwhich the various Funds must
interact.

Originally, these Objectives were the following:

Objective 1: Economic and structural adaptation of less depeglaregions; it includes
all regions with GDP per capita lower than 75% lod EU average in the last three
years. In Italy it includes Abruzzo (until 1996)0Nse (until 2006), Campania, Puglia,
Basilicata, Calabria, Sicilia and Sardegna,;

Objective 2: Economic recovery of regions affected by indastcrisis (as defined by
three eligibility criteria). In Italy it includesrpvinces (NUTS3 areas) in Abruzzo,
Emilia Romagna, Friuli Venezia Giulia, Lazio, Ligay Lombardia, Marche, Piemonte,
Toscana, Trentino Alto Adige, Umbria, Valle d’Aoga/eneto;

Objective 3: Fighting long-term unemployment. The territoriatget of this Objective
(as well as of the following one) covers the whiblé;

Objective 4: Facilitating the adaptation of workers to indigtchanges and to changes
in the production systems;

Objective 5. Speeding up the adjustment of industrial strestu©Objective 5a covers

the whole EU, while the territorial target of Olfjge 5b (focusing on marginalised



areas) is constituted by areas with high sharegot@dtural employment, low level of
agricultural income, low population density anddagnificant depopulation trend.

In the 3 Reform of the Fund system, taking place in 1988, thanges are much
less radical than in 1988. The most important risehre:
1) financial resources are still doubled;
2) some changes in the Objectives, aiming to partim closer touch with the problem
of unemployment:
- the new Objective 3 includes the functions ofrier Objectives 3 e 4 in the aim of
facilitating the introduction in the labour market persons otherwise risking to be
marginalised,;
- the new Objective 4 must guarantee (through t8€)Ehe adaptation of workers to
industrial transformations and to the evolutiornha production systems;
- Objective 5b also includes the aid to modernigsatnd restructuring of the fishing
industry, through the institution of the FIFG.

The 4" Reform (implemented through the so-callagenda 200p follows three
main axes:
1) financial resources for the 2000- 2006 periagdraaintained to the level of the 1994-
99 period, equal to the 0.46% of the EU’s GDP;
2) greater effectiveness of the Funds is seardivedgh:
- a greater concentration of aid (Objectives ang Bonstead of 6);
- a clearer sharing of responsibilities between @arion and member states;
- the strengthening of the procedures of contralnimoring and evaluation;
3) the partial extension of the Fund system tgprspective member states.

The main features of the distribution across peviadd regions of the Funds can be
understood by observing the three figures belowe ®hder of presentation of the

regions is detailed in the Appendix. Roughly, wegeed southwards as we go from left
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Fig. 2.1 — The ERDF, disbursed funds, by Italiegion in
euro per inhabitant (1995 prices). Periods 19891994-99, 2000-06.
SOURCE: our elaborations on Istat and MEjpdsa Statale Regionalizzatkata.
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Fig. 2.2 — The ESF, disbursed funds, bydtaliegion in

euro per inhabitant (1995 prices). Periods 1989t994-99, 2000-06.
SOURCE: our elaborations on Istat and MEpé¢sa Statale Regionalizzatkata.
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Fig. 2.3 — The EAGGF, disbursed funds, by Italiegion in
euro per inhabitant (1995 prices). Periods 1989t994-99, 2000-06.
SOURCE: our elaborations on Istat and MEpé¢sa Statale Regionalizzatkata.
Funds per inhabitant are much higher in the Mezwogi regions, especially as far
as the ERDF is concerned. However, notice that ewdnn the Mezzogiorno there is
considerable variability. Particularly high valus® obtained for Molise and Basilicata.
It is also instructive to consider the Funds inmerof percentage of the regional

GDP. As can be gathered from Table 1, Funds arallysa trifling share of regional

GDP, again reaching higher values in the Mezzogiamd in the smaller regions.

ERDF 1989-93 ERDF 1994-99 ERDF 2000-06
PIEMONTE 0,14% 0,21% 0,29%
V. D'AOSTA 0,00% 0,38% 0,30%
LOMBARDIA 0,00% 0,02% 0,02%
TAA 0,00% 0,09% 0,05%
VENETO 0,09% 0,15% 0,08%
FRIULI 0,00% 0,15% 0,10%
LIGURIA 0,00% 0,33% 0,24%
EMILIA ROMAG. 0,00% 0,02% 0,04%
TOSCANA 0,00% 0,31% 0,08%
UMBRIA 0,00% 0,54% 0,97%
MARCHE 0,00% 0,27% 0,33%
LAZIO 0,00% 0,05% 0,13%
ABRUZZO 0,94% 0,53% 0,29%
MOLISE 2,63% 2,95% 1,19%
CAMPANIA 1,19% 0,70% 0,94%

PUGLIA 0,79% 0,86% 0,74%



BASILICATA 3,27% 3,16% 2,09%

CALABRIA 1,98% 1,25% 1,62%

SICILIA 1,20% 0,45% 1,12%
SARDEGNA 2,23% 1,31% 1,85%

ESF 1989-93 ESF 1994-99 ESF 2000-06

PIEMONTE 0,06% 0,19% 0,16%
V. D'AOSTA 0,09% 0,37% 0,44%
LOMBARDIA 0,00% 0,05% 0,15%

TAA 0,04% 0,27% 0,25%
VENETO 0,02% 0,11% 0,14%
FRIULI 0,00% 0,17% 0,27%
LIGURIA 0,10% 0,19% 0,13%
EMILIA ROMAG. 0,02% 0,21% 0,19%

TOSCANA 0,08% 0,13% 0,12%
UMBRIA 0,22% 0,24% 0,28%
MARCHE 0,12% 0,08% 0,14%
LAZIO 0,03% 0,09% 0,05%
ABRUZZO 0,39% 0,25% 0,19%
MOLISE 1,10% 1,08% 0,24%
CAMPANIA 0,15% 0,10% 0,23%

PUGLIA 0,40% 0,45% 0,13%
BASILICATA 2,30% 2,12% 1,09%

CALABRIA 0,53% 0,43% 0,21%

SICILIA 0,57% 0,51% 0,40%
SARDEGNA 0,98% 0,64% 0,46%

EAGGF 1989-93 EAGGF 1994-99 EAGGF 2000-06

PIEMONTE 0,01% 0,06% 0,01%
V. D'AOSTA 0,00% 0,06% 0,03%
LOMBARDIA 0,00% 0,01% 0,01%

TAA 0,23% 0,20% 0,08%
VENETO 0,07% 0,05% 0,02%
FRIULI 0,00% 0,06% 0,02%
LIGURIA 0,06% 0,04% 0,01%
EMILIA ROMAG. 0,04% 0,04% 0,01%
TOSCANA 0,10% 0,07% 0,02%
UMBRIA 0,44% 0,52% 0,97%
MARCHE 0,20% 0,20% 0,24%
LAZIO 0,05% 0,03% 0,02%
ABRUZZO 0,36% 0,45% 0,04%
MOLISE 1,13% 1,82% 0,60%
CAMPANIA 0,21% 0,23% 0,21%
PUGLIA 0,28% 0,21% 0,47%
BASILICATA 1,23% 1,38% 1,69%

CALABRIA 0,44% 0,36% 1,29%

SICILIA 0,24% 0,31% 0,40%
SARDEGNA 0,54% 0,81% 0,75%

Tab. 2.1 — The European Structural Funds, digiesits by Italian region, as a
share of regional GDP. Periods 1989-93, 1994-900A15.
SOURCE: our elaborations on Istat and MEjpdsa Statale Regionalizzatkata.
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3. An Overview of the Empirical Literature

The main work on the economic impact of Structlahds is the study carried out
on European regions data by Boldrin and Canoval(R0they look for three kinds of
evidence. First they want to ascertain whetherorggidifferences in income per capita,
labour productivity and total factor productivityeaincreasing or decreasing over time
(they consider the period from 1980 to 1996). Boldand Canova compute for this
purpose measures ffconvergenceg-convergence and apply non-parametric tests to
see whether the empirical distribution of theseiades changes over time. The
evidence found convinces Boldrin and Canova thgiorel disparities do not much
move in either sense. Italy is however a partialepkion in the sense that Southern
regions have somewhat lagged behind other regrotigiperiod under scrutiny.

Boldrin and Canova proceed then to assess whickhareain factors affecting the
evolution of these inequalities. In their view, iégional differences in labour
productivity and income per capita are mainly dniviey differences in total factor
productivity, this is favourable evidence for thehvergence view” of the neo-classical
approach to growth (and the rationale for intewagl transfers is consequently
weakened). On the other hand, the view, often spedsby the European Commission,
that there is a built-in tendency for economic oegi to drift apart is validated if
regional differences in labour productivity andante per capita are mainly driven by
differences in factor endowments and the exist@f¢ecreasing returns. Their reading
of the evidence, mainly based on a descriptiveyarsabf capital-labour ratios, labour
productivity, income per capita and total factooguctivity, is that the elements
claimed to be the source of agglomeration effents growing inequality do not help

explaining differences in growth rates. On the othand, regional differences in
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income per capita can be accounted by a combinatiotihree factors: total factor
productivity, rate of employment and share of agtice on GDP.

Boldrin and Canova finally consider the direct impaf Structural Funds on
regional differences in productivity. Still mainhglying on non-parametric tests, they
compare the changes over time for the empiricafibigion of regional productivities,
and find that recipient and non-recipient regioehdve much in the same manner.
Their conclusion is that there is no sign of a airenpact of Structural Funds on
productivity. Accordingly, they maintain that there little economic rationale for
regional policies fostering growth through transfef public resources. These policies
could then be rationalised in terms of redistribeifpractices, motivated by the nature of
the political equilibria on which the EU is built.

Boldrin and Canova’s paper is well constructed draight-provoking. It certainly
provides evidence to the effect thatlagye effects of the Structural Funds are likely to
exist. In some respects, however, their analysioisentirely convincing. In particular,
the analysis of the elements that determine regidifferences in labour productivity
and income per capita would gain from further ernwke for instance, no measurement
of returns to scale is attempted. Also, the asseissof the direct impact of Structural
Funds relies too much on an empirical instrumemé @ssessment of changes in the
empirical distributions of productivities) which rog@ot simultaneously allow for the
action of different (and possibly contrasting) tast

An empirical approach allowing to assess the impafctStructural Funds on
productivity along with the eventual impact of atliactors is the estimation of Barro-
type regressions testing explicitly whetH&iconvergence is a function of Structural
Funds. This approach is utilised in the works bydza-Solanes and Maria-Dolores
(2002a, 2002b). Garcia—Solanes and Maria-Dolor@82@) focus on EU member states

as well as regions. In the first case, the datadecthe two programming periods 1989-
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93 and 1994-99, while in the second case the a@saiaps in 1996 for reasons of data
availability. The authors perform in both casesyaatnic 3-convergence test in an
equation with fixed effects allowing each country kegion to converge to an
idiosyncratic steady-state. Crucially, they includetheir Barro-type regressions the
amounts of Funds distributed to countries or regioaring the two programming
periods. They take into account an aggregate measfir Structural Funds per
inhabitant, as well as measures of ERDF, ESF an@®&A Funds per inhabitant. Their
results indicate that the inclusion of Funds in tbgressions increases the estimated
speed of convergence and has a significant impattesteady-state growth implied by
the equation. These effects are stronger for thentcp (as opposed to the region)
regressions.

In a refinement of the analysis Garcia—Solaneshaia-Dolores (2002b) allow for
the fact that Funds are not randomly distributeds®: regions, implying the possible
existence of a selection bias in the above estsnateey do so by nesting tHg
convergence test within the switching model appnd@st proposed in Quandt (1972)
and Goldfeld and Quandt (1972). They find that,nea#owing for this possible bias,
the Funds have a positive impact on growth.

Aiello and Pupo (2007) focus on the territorialeets of EU spending from 1996 to
2007. An important feature of their work, vis-a-pi®vious studies, is that they use data
on actually spentrather tharaccredited funds Their empirical analysis is based on
panel estimates of an expanded neoclassical growttel where Structural Funds are
included among the variables that explain the cayerece across lItalian regions. Using
various dynamic panel estimators, Aiello and Pupd that the Funds, although having
a stronger impact in the South compared to the r€dwdrth, have not significantly
contributed to regional convergence in lItaly.

In our paper, the Garcia—Solanes and Maria-Dokstngdies are very much taken as a
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benchmark. There are however some important difte® First, we use sectoral data, in
order to better understand the way in which thedBumpact on different industries.
Second, also in the aim of providing useful poliegications, we analyse separately the
effects of Funds on factor accumulation and onvHr&tions in total factor productivity.
Furthermore, we split the latter in technical ch@ngariations in pure technical
efficiency, variations in scale efficiency throutie calculation of Malmquist indexes
of productivity (Fare et al., 1994; 1997; Ray ares[) 1997; Balk, 2001). The channels
trough which the Funds can affect the variation®ial factor productivity are then also

assessed in separation.

4. The Empirical Framework

In principle, Structural Funds have a twofold eamimmimpact. First, these transfers
increase income in the benefited regions, produaikgeynesian (or demand) effect on
output and employment. This impact is likely todbert-lived. However, the transfers
may also increase the productive capacity of tiheg®ns, which is actually their main
aim (European Commission, 2000; p. 155). The laitepact can be gauged by
assessing the relationship between the Funds atdr faccumulation, as well as
variations in total factor productivity. We conside this section how the latter can be

measured. A short presentation of the data-setvisl

4.1) The Malmquist Index
It is well known that the calculation of Malmgutoductivity index numbers across
two sub-periods yields estimates for the variationwtal factor productivity as well as

in their components: technical change, variationgure technical efficiency, variations
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in scale efficiency. Yet, when the production teabgy presents non-constant returns
to scale, there is no consensus in the literatoreaw scale effects should be allowed
for. Here we follow the approach suggested in B&B01). The variations of total
factor productivity are measured against a consttntns to scale benchmark, which is
the only way to obtain a productivity index respagtsome basic index properties
Then, technical change is evaluated as the shifthef true production frontier
(eventually showing non-constant returns to scaMjile the variation of technical
efficiency is decomposed in the variation of puwrehnical efficiency (with respect to
the true frontier) and the variation of scale e#ficy. The latter is measured keeping
technology constant, that is evaluating variationshe scale efficiency obtained for
different input values on the same production fienisee on this Balk, 2001).
Formally, in order to simplify our analysis, let assume a single-output production
process. Denote then by B ,y1), the following output-oriented distance function:
(4.1) D(x ,W)=inf { & (x;, W6 [T

Similarly, define
(4.2) 2% Wy=inf{ & (x, W& JO5}

where ©5™° is a benchmark constant-returns to scale techgalefined along the ray
corresponding to optimal production scale. The Mpalist index measuring variations
in total factor productivity in the intervalAt=[t,t+1] admits the following
decomposition:

(4.3) M+1=DTEXTCxDSE

where

D t+1(x LAY t+1)

(4.4) DTE =" i)

4 The single-output assumption does not imply aogslof generality since an analogous

decomposition holds for the multi-output case @akk, 2001).
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is the (relative) variation in pure technical efficcy, and measures the extent to which

any observation gets closer to the frontier frora pariod to the other.

Dt(xt+1 ayt+1 ) < Dt(xt ’yt ) 1/2
4.5) TC= + +
( ) [ Dt 1(Xt+1’yt+1) Dt 1(Xt Y )]

measures technological change, that is the shithénfrontier, measured across two
periods as the geometric mean of the frontier shoftcurring at either data points.

Finally

A X1y Yia) | D' K Yeor) A (X Yoo D (% Y ) .

N - - 2
A (X, Y. ) D'(X..Y,) A%,y )ID™(X,,Y, )

(4.6) DSE =

is the (relative) variation in scale efficiency. (E&ssion (4.6) can be perhaps best
appraised through the graphical example providelign 4.1. As usual, we consider a

one-input one-output technology.

Qa
C(t+1)

o

o
Q

F(t+1)

>
X

Figure 4.1. The measure of the variations in sedficiency

F(t) denotes the true frontier at time t and Q¢f virtual CRS frontier (providing the

optimal scale for any observation at time t). Fftafd C(t+1) are the same concepts at
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time t+1. Considering observation 1 in t and tHie trelative variations of scale

efficiency as measured by Balk (2001) are givethieyfollowing formula:

E 1/2 % 1/2
_| oD OB
DSE=| 2=~ ==
(4-7) OA X %
OB oD

Now, if one assumes that labour and the stock géiphl capital are the only inputs,
it is possible to write down the following expressi(a similar approach was used in
Kumar and Russell, 2002):

(4.8) DOUTPN = M1 x DKAPN x RES

The relative variation of output per labour unRQUTPN is decomposed into the
relative variation of TFP (as measured My::1), a component linked to the relative
variation of the stock of capital per labour uritK(APN), and a residual component
(RES). Hence it is possible to write:

(4.9) DOUTPN = DTE x TC x DSE x DKAPN x RES

where DTE, TC and DSE are measured along the above suggested linese&sipn
(4.9) allows one to consider jointly the impact ttve relative variations in output per
labour unit of (the relative variations in) the ckaof capital per labour unit and of the
components of TFP relative variations. The impd@&touctural Funds on each of these
elements can then be assessed through regressiomngees. Obviously, we still have
to find out appropriate measures for tBFE, TC and DSE components of the
Malmquist index. Below we consider for this purposeme developments in the

quantitative analysis of production.

4.2) The FDH-VP Approach
The so-called non-parametric approach to the ciading analysis of production

provides empirical counterparts of (4.1) and (4vithout supposing the existence of a
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functional relationship between inputs and outpuBgginning with the seminal
contribution of Farrell (1957), this approach igdigo build the frontier of a production
set (which satisfies only a limited number of riesive assumptions which are specified
a priori). The frontier is supported by some of theserved producers, which are
defined efficient.

Non-parametric methods are divided between thaseirtipose upon the production
set the hypothesis of convexity (usually gatheredeun the label of Data Envelopment
Analysis, or DEA) and those that do not need tesueption (the Free Disposal Hull -
FDH - approach proposed in Depriesal, 1984, Tulkens, 1993). In the latter case, the
only property imposed on the production set isrgjronput and output disposability,
while in DEA the additional hypothesis of convexisymade. More formally, in FDH,
for a given set of producek® , the reference s&t( Yo ) is characterised, in terms of an
observation i, by the following postulate:

(4.10)( Xi, Yi) observed, Ki +a,Yi-b)OY(Yo), ab=0

wherea andb are vectors of free disposal of input and outpegpectively. In other
words, due to the possibility of free input andpaatdisposability, the reference set
includes all the producers which are using the samenore inputs and which are
producing the same or less output in relation teeolation.

Let us take as an example Fig. 4.2, where we arsidering a technology with one
input (X) and one output (Y). The input-output gatorrespond with a cross-section of
producers examined at a given point in time. Begimvith observation B, we define
every observation located at its right and/or belb\i.e. with more input and same
output, or with less output and same input; or @léle more input and less output, as F)

as dominated by B.
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Figure 4.2. The FDH Technology

In the FDH approach, this comparison is carriedfoutevery observation, and the
observations dominated by other producers are derei inefficient. Those units
which are not dominated by any other observatia @nsidered instead efficient
producers, belonging to the frontier of the refeeeget.

The adoption of FDH allows us to leave behind tigpathesis of convexity of the
production set typical of DEA. This means that frantier obtained through FDH is
likely to fit more closely the data than the oneaited through DEA, if the reference
set is characterised (at least locally) by theterise of non-convexitiesAlso, as the
frontier of the reference set is made up of acgualtisting units (rather than by a
convex hull), FDH will be less sensitive to the g@ece in the reference set of outliers
(or of erroneously measured values) than DEA. Mmexisely, the piece of frontier
influenced by the presence of the outlier will beafler with FDH than with DEA. One

problem with traditional FDH is that some obsermasi may be efficient because they

> It has been observed (Mundlak al, 1999; Mundlak, 2000) that in cross-country (00Ss-

region) productivity comparisons one must rely enp@ical aggregate production frontiers obtained
from unobservable micro frontiers. In this casegewlthe available technology includes more than one
technique, a modification of the environment fatgdproducers may lead to changes in technique (as
well as to changes in the output-input mix for aegi technique), and the hypothesis of convexity may
not be respected for the observable aggregate giodurontiers.



19

are located in an area of the production set wiiesee are no other observations with
which they can be compareefficiency by defaullt This problem is particularly
relevant when small data-sets (like ours) are u3edavoid this problem, we use a
refinement of the FDH, the FDH-VP (variable-paraendtDH) proposed by Kerstens
and Vanden-Eeckaut (1999). This approach imposeg stoucture on the production
set: each observation is compared not only to dahgraobservation but also to their
smaller or larger proportional replicas. In thippawe use an output-orienfefIDH-
VP approach to calculate tieTE, TC andDSEcomponents of the Malmquist index of

productivity.

4.3) The Data

In order to compute technical efficiency measuras ghen, Malmquist productivity
index numbers, we rely on a baseline productionwsttt value added as output and
number of labour units and stock of private capétalinputs. Regional data for these
variables are considered for four industries: adfice, energy and manufacturing,
construction, services. The latter cannot be gplimarket and non-market services
because the allocation of these services to diffeiredustries considerably changed
with the new SEC95 national accounting (see fotaimse Collesi, 2000). Consistent
pre- and post-SEC95 series for value added and euailabour units were generously
provided by Roberto Basile of ISAE, Rome. Series foe capital stock were
constructed following the procedure followed in Pawd Pusceddu (2000).

In order to examine the employment performance tafiah regions, it seems
appropriate to focus on the employment rate (moeeigely, the relationship between

labour units and resident population), both for ¢inéire regional economy and for the

6 We do not claim any hard theoretical ground fus tchoice. However, if we take an input

orientation, in a two- or three input space the wmmly adopted Debreu-Farrell measure of efficiency
may not measure technical efficiency (in the sefd€oopmans, 1951) exhaustively. See on this Lovell
(1993).
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four sectors under examination. This measure & &fected than the unemployment
rate by discouraged-worker effect, and it is easyaiculate both at the sectoral and the
aggregate level. The resident population seriesre@@nstructed using the procedures
suggested in Monterastelli and Golinelli (1990).

Series for the Structural Funds were taken from #egies Spesa statale
regionalizzataof the Ministero del’Economia e delle Finanze. Heeies were deflated
using a regional GDP deflator and divided by thgiaeal number of inhabitants. It
must be stressed that these series relate to therasndisbursed by the various regions,
as taken from th&pesa Statale Regionalizzabore precisely, these data are directly
available from 1994 onwards. From 1989 to 1993r&lied on the Funds accredited to
the various regions by the EU (sourdeflussi finanziari ItalidUE - Ragioneria
Generale dello Stato, Ministero dellEconomia elaldfinanze, various years), and
corrected that amount using information on payntata from the EU. This marks a
distinctive change with respect to the analysi€appola and Destefanis (2007), where
we simply used the Fun@&creditedto the various regions by the EU. It is well known
that regions were not able in some instances tbudie these amounts within the
prescribed dates. In this sense there is a poligraerious measurement error with the
former Structural Fund data we used. On the othadhrelying on th&onti Pubblici
Territoriali, as done Aiello and Pupo (2007), would considgragstrict the sample of

analysis (no such data are available before 1996).

5. Structural Funds, Productivity and Factor Accumulation across the Italian
Regions
Some contributions (Kittelsen, 1999; Simar and Wfils 2000) highlight the

possibility that non-parametric frontier methodsynman into small-sample problems
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for sample sizes close or smaller than 100 obsensat Accordingly, FDH-VP is

applied not on single years but on four sub-sampaghly corresponding to cyclical
phases of the Italian economy: 1982-87, 1988-93413 and 2000-06. The basic
assumption behind this procedure is that the statéechnology does not change
appreciably within any one of these sub-samples $hb-sample means for the
technical efficiency scores are then used to compubss-period Malmquist indices,
which turn out to be almost exactly contemporanewitk the Funds programming
periods (1989-93, 1994-99, 2000-06).

As explained in Kerstens and Vanden-Eeckaut (199®) in Destefanis (2003),
FDH-VP can also be used to produce a measure okldmicity of scale of the
production frontier. This measure is used herertwvide a quantitative assessment of
the argument developed in Boldrin and Canova (2@01he effect that the elements
claimed to be the source of agglomeration effecis growing regional inequality
(above all, the existence of increasing returng)nat very important. Let us first turn to
the results concerning the existence of increasgtigrns, which according to Boldrin
and Canova (2001) are paramount among the elenctiised to be the source of
growing regional disparities. Regional cross-peneans for the elasticities of scales
computed through FDH-VP are reported in Table Afom their perusal it clearly
appears that energy and manufacturing is the owlystry where increasing returns can
be said to pervasive. Even there, however, theynatevery strong. This evidence
clearly supports Boldrin and Canova’s claim acaogdio which no strong divergence
phenomena are taking place among European regitias.at least some tendency to
convergence is at work among Italian regions is ajgparent from Table A.2. There we
compare the standard errors across the sub-sampudes consideration for (the natural
logs of) value added per labour unit and capitatlstper labour unit revealing the

existence of some convergence between the econoifrties Italian regions (apparently
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driven by what happens in services). This evidehoejever, obviously does not clarify
what kind of convergence process is going on, ahdt\s the role of regional policies
in it.

Once obtained some measuresdiE, TC, and DSE(as well as foDOUPTNand
DKAPN), the impact of the Funds on them is assesseddhroegression analysis. As
is well known (see for instance Blundell and Cd3ias, 2000), the crucial element in
impact evaluation is the specification of the cewfatctual hypothesis, that is what
would have been done by the target areas in thenabsof intervention. The
fundamental problems in this respect are the odittariable bias (linked to the
difficulty of measuring the effects of interventiseparately from other factors) and the
selection bias (linked to the fact that Funds as&iduted not randomly but on the basis
of some criteria, possibly impairing the comparidogiween target and non-target
areas).

We deal with these problems by estimating the Vaithg fixed-effect regression:

(5.1)Ax; =a; +0; SOUTH +a, PERIOD_2 +03 PERIOD_3 +a, PERIOD_2*SOUTH +

+ 05 PERIOD_3*SOUTH 4 Xi.1 + 07j FUNDS;; + g Z;

wherei=1,... 20 refers to the regiort=1,2, 3 to the periodi=1,2, 3 to the Fund types
(EAGGF, ERDF, ESF)Ax;; are the (percentage) variations in the variablentarest;

PERIOD 2 is a dummy variable equal to 1 in the sdcperiod (1994-1999);
PERIOD_3 is a dummy variable equal to 1 in thedtiperiod (2000-2006); SOUTH is a
dummy variable equal to O for the non-Mezzogiorregions and to 1 for the
Mezzogiorno regions; PERIOD_n*SOUTH are interactiterms. Through these

variables we can take into account systematic réiffees across time and regions and

! Values forDOUPTN and DKAPN are obtained as percentage variations over thesanmiple

means of the relevant variable.
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deal, at least to some extent, with both omittedaisée- and selection bias (basically,

Funds are given to the Mezzogiorno regions). Noi&t these variables can also

account, at least to a first approximation, forshare of European Structural Funds that
cannot be allocated to any single region.

The adoption of a fixed-effect approach, as suggest Wooldridge (2002) for
purposes of policy evaluation, also aims to coutttese problems. Through thg.ix

variablé we allow for the dynamic structure inherent to tle¢a. Since phenomena of

catching-up are usually believed to show up inifitant and negative coefficients of
Xijt.1, omission of this variable could potentially leanl geriously biased estimates.

Furthermore, this variable also allows to mitigéie omitted variable- and selection bias
problems: the disbursement of funds is at leastyplarked to the past situation. Having
the (current) dependent variable in differences @asdagged counterpart in levels
among the regressors does not imply a specificatioblem, provided that due account
is taken of any non-stationarity in means of tha&iable. In (5.1) this is obtained
through dummie®ERIOD_2e PERIOD_ 3’

FUNDS; are the various funds (ERDF, ESF, EAGGF), incluieithe equation as in
natural logs (adding a unit constant to deal wilses in which funds were equal to
zerd”). In this manner the; coefficients can be interpreted as an elasti¥ifg.include
all the three Funds together in (5.1) with a vievatoid spurious results.

Finally, the z variable stands for the capital account expenetujof national
origin) accruing to a given region. Capital accowxpenditures are deemed of

paramount importance as a stimulus to regional troW is also well known (Viesti

8 For technical progress, the lagged values ofstiage of the state of technology have been

approxmated by a Tornqvist index of total factonghuctivity.

From the appropriate unit root tests, whose tesalle available upon request, no evidence
emerges against the hypothesis of stationarithe@fégression residuals.

Regressions were also carried out by taking étie between the Fund values and their sample
means without much change in the results. In futuogk we aim to consider in greater detail the
modelling of variables including zero values.
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and Prota, 2008, 2013) that their amount has cerditly changed in the period under
analysis, mostly decreasing. Hence, omitting tlasable (as we did in Coppola and
Destefanis, 2007), is a potential source of mis§pation.

In Table A.3 we show the main evidence relatinghi® direct impact of Structural
Funds on the our variables of interest: the comptsnef labour productivity change,
the employment rate and a measure of variatiortstal factor productivity obtained
through a Tornqvist indeX. The latter is included among the variables of igetin
order to cross-check our evidence about the commisrad total factor productivity. If
we find that these components are influenced byoditlye Funds, we should trace back
this influence to the Torngvist index (unless thenponents are affected with opposite
signs).

The reported coefficients in Table A.3 are thgs from (5.1), and the t-ratios are
based upon variance-covariance matrices correctedirfknown autocorrelation and
heteroskedasticity (obtained through the Newey-Westedure). We also report the
estimated coefficients fax. Beside results for the four sectors, we also predsome
regression evidence relating to rates of changegional GDP’s and capital stocks per
labour unit, as well as in regional GDP’s per cajdenoted as DOUTPC). The results
can be summed up as follows.

First of all, it should be noted that z, the cdp#ecount expenditures, turn out to
have a vary flimsy role in our regressions. Subsatiy we present estimates of (5.1)
with andwithoutz (as the latter estimates may somewhat gairficiezfcy. Secondly, it
should be noted that, reassuringly, we find sonm@sistency between the Torngvist
index and changes in total productivity changesamputed from the Malmquist index.

By and large, our evidence implies that the Furatsdweak, but significant, impact

on total total factor productivity change, but nspive effect on capital accumulation

1 This index is calculated using the value addeapleyment and capital stock data, assuming

constant return to scale and a labour share ofubetual to 0.3.
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and employment. The power of our estimates, howewvert very high, being likely to
be affected by the relatively small size of our pnTechnical change is positively
and significantly affected in Agriculture, EnergyManufacturing, and in Construction;
slightly less in Services. A similar pattern applie scale efficiency, while technical
efficiency only has a strong positive reaction iengces. Often the Funds have a
negative impact on capital accumulation. The emplayt rate, on the other hand, is
virtually unaffected by the Funds.

Different kinds of Structural Funds are found tovdnavidely different influences,
with the European Social Fund arguably wielding @teongest impact. This is
vindicated by the positive impact of the ESF on D®WUl and DOUTPC. The ERDF,
generally endowed with very little significance,shsome positive impact on capital
growth in Services and in the aggregate econonstjndily from the other Funds.
Indeed, the EAGGF and the ESF often impact nedatian capital growth.
Interestingly, the ESF also tends to negativelecffemployment growth (not very
significantly), and the EAGGF negatively affectsrtwally all the variables in
Construction. An obvious consequence of this figdia that analyses based upon
aggregate measures of the Structural Funds, oltaisi@ sum or a product of the three
components, should be considered with caution.

More generally, the size of the impact of the Fursdsot very large but is in line
with the results obtained by Garcia-Solanes andaviaolores (2002a, 2002b) as well
as Aiello and Pupo (2007). Obvious caveats to theselts concern the probable
presence of measurement errors in the Funds vesia®h the other hand the diagnostic

tests (available upon request) are generally satisfy.
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6. Concluding Remarks

In this paper we consider the impact of the Europ&ructural Funds on
convergence across Italian regions across the thages of the Funds concerning the
1989-2006 period. We focus on the impacEohds on productivity and employment in
the Italian regions, considering separately the dsuneffects on four sectors
(agriculture, manufacturing, construction, servjagsthe regional economies. We use a
non-parametric FDH-VP approach in order to caleustme Malmquist productivity
index numbers.

Our evidence implies that the Funds had a weak,shyificant, impact on total
factor productivity change, but virtually no effe@h particular, a positive one) on
capital accumulation and employment. Different kirod Structural Funds are -found to
have widely different influences, with the Europ&ortial Fund, arguably, wielding the
strongest impact. The lack of a strong impact afidsuon the productivity of Energy
and Manufacturing may help explaining why BoldrimdaCanova (2001) do not find
significant results for the regional economies ad&r®d as a whole. However, we also
believe that our empirical procedure allows a betiatment of the omitted variable
and selection problems inherent to policy evalumatio

In future work, we plan to extend our dataset taerecent years. Also, developing
upon Arcelus and Arocena (2000), we want to attemmtifferent approach to the
decomposition of productivity changes, consisteithwhe computation of annual
measures. This is going to increase the power ofestimates and to allow a more
classic dynamic specification of our regressionspuxzling feature of our estimates
which we also want to focus upon in future workhe weak role of (national) capital
account expenditure. Arguably, finer expendituassifications should be considered.

Furthermore, if one takes the view that growthha Mezzogiorno is constrained by
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the scarce availability of some local public gooslsch as physical, but also social,
infrastructures? one should both control for regional differencesttiese factors, and
ascertain whether their accumulation has beenenflad by Structural Funds. An
important attempt along the first of these resedireds has already been provided by
Ederveen et al. (2006): we believe that pursuintp lmd them in the future is a high

priority for the correct assessment of the Strattbunds' impact.

12 Evidence in favour of this view is provided byAbunto et al. (2004).
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APPENDI X

The 20 administrative regions: order of presentation and territorial partition

NORTH: CENTRE: MEZZOGIORNO:

1) Piemonte 9) Toscana 13) Abruzzo

2) Valle d'Aosta 10) Umbria 14) Molise

3) Lombardia 11) Marche 15) Campania

4) Trentino Alto Adige 12) Lazio 16) Puglia

5) Veneto 17) Basilicata

6) Friuli Venezia Giulia 18) Calabria

7) Liguria 19) Sicilia

8) Emilia Romagna 20) Sardegna
TABLE A.1- Regional measuresfor the Elagticity of Scale
Regiont Agriculture Energy & Construction Services

Manufacturing

Piemont 0,84 1,03 0,92 1,01
Valle d’Aost: 1,20 1,10 1,07 1,00
Lombardit 0,81 0,99 0,90 1,00
Trentino A A 0,80 1,10 1,04 1,00
Venet 0,80 1,00 0,91 1,01
Friuli vV G 0,80 1,08 0,99 1,00
Liguria 1,03 1,05 0,93 1,01
Emilia Romagn 0,80 1,08 0,90 1,00
[Toscani 0,80 1,05 0,93 1,01
Umbria 1,09 1,08 1,08 1,01
Marche 0,82 1,01 1,00 1,01
Lazic 0,80 1,03 0,90 1,00
Abruzz 0,93 1,08 0,90 1,01
Molise 1,20 1,10 1,10 1,01
Campanii 0,80 1,07 0,90 1,01
Puglia 0,80 1,04 0,90 1,00
Basilicate 0,89 1,10 1,06 1,00
Calabria 0,80 1,10 0,94 1,01
Sicilia 0,80 1,08 0,90 1,01
Sardegn 0,80 1,10 1,04 1,00
Media 0,88 1,06 0,97 1,01
*The elasticity of scale measures the percentage iseredn output due toanit percentag
increas of all inputs. Values greaténan (equal to, less than) one indicate the presehmcreasin
(constant, decreasing) returns to scale. elasticity of scale wasalculate(
using the formula suggested in Farsund(1996): the radtween theatural logs of, respectivel
input- and output-oriented technical efficiency scores.

TABLE A.2- 0 - Convergence: Value Added per Labour Unit

Period Agriculture Energy & Construction Services Total
Manufacturing

1982-87 0,39 0,12 0,12 0,11 0,15

1988-93 0,43 0,13 0,19 0,11 0,14

1994-99 0,42 0,12 0,16 0,09 0,11

2000-06 0,39 0,12 0,21 0,08 0,10




32

TABLE A.3a — The Impact of Structural Fundsspecification with 3"
ERDF ESF EAGGF z
Coeff.| T-ratio|] Coeff.] T-ratio] Coeff.| T-ratio| Coeff.| T-ratio
Agriculture
DOUTPN 0.01 0.44 0.04 0.73 0.08 186/ 031 249
DTE 0.02 1.09 0.00 0.09 0.02 0.53] -0.02| -0.32
TC -0.00 -0.15 0.03 2.28 0.01 0.98/ 0.03| 0.76
DSE -0.04 -3.59 0.07 2.14 -0.03 -0.86] 0.04| 0.51
DKAPN -0.03 -2.27 -0.04 -1.27 0.01 0.74)] 0.00| 0.94
Dtfp 0.02 0.79 0.05 0.97 0.07 158 030] 2.35
DER -0.01 -0.50 -0.02 -0.51 -0.04 -1.70| -0.01| -0.11
Energy & Manufacturing
DOUTPN 0.00 0.44 0.06 3.92 -0.01 -1.13] 0.03] 1.08
DTE 0.00 0.76 -0.01 -0.51 -0.00 -0.16] 0.02| 0.70
TC 0.00 0.42 0.01 2.07 0.00 0.71] -0.01| -0.71
DSE 0.00 0.53 0.01 1.09 -0.00 -0.10| -0.06| -2.26
DKAPN -0.02 -1.65 0.01 0.34 -0.04 -2.66] -0.03| -0.45
Dtfp 0.01 1.21 0.05 2.84 0.01 0.91] 0.05| 0.99
DER 0.00 0.00 -0.02 -0.15 0.00 0.09] 0.02| 0.42
Construction
DOUTPN -0.03 -1.70 0.06 1.58 -0.05 2.24| -001| -0.19
DTE -0.00 -0.24 -0.01 -0.48 -0.03 -1.33] -011] -1.97
TC 0.00 0.35 0.02 2.22 -0.02 -2.26] 0.03] 1.50
DSE -0.01 -0.66 0.04 1.77 -0.05 -1.49| -0.10] -1.82
DKAPN -0.02 -1.36 0.00 0.15 -0.01 -0.77] -011] -1.79
Dtfp -0.02 -1.34 0.05 1.42 -0.04 -1.87] 0.02] 0.23
DER 0.01 0.50 -0.02 -1.31 0.02 117 0.00] 0.01
Services
DOUTPN 0.00 0.15 0.02 211 -0.01 -1.45]  0.01] 0.30
DTE -0.01 -2.75 0.02 5.59 -0.01 -0.73] 0.02] 0.40
TC 0.01 1.62 0.00 0.07 0.01 2.03] -001] -141
DSE -0.00 -0.10 -0.01 -1.53 0.00 0.25| 0.01] 0.36
DKAPN 0.02 2.36 -0.02 -1.32 0.00 0.16)] 0.07| 1.46
Dtfp -0.01 -1.38 0.04 3.62 -0.01 -1.37] -0.02] -0.58
DER 0.00 0.10 -0.00 -0.68 -0.00 -0.38] -0.01| -0.60
Total

DOUTPN -0.00 -0.47 0.03 3.60 -0.01 -1.26] 0.01] 0.50
DKAPN 0.02 1.97 -0.02 -1.26 -0.00 -0.00 0.04] 1.15
Dtfp -0.01 -1.38 0.04 3.62 -0.01 -1.37] -0.02] -0.58
DER 0.00 0.03 -0.01 -1.79 -0.00 -0.72| -0.01| -0.89
DOUTPC -0.00 -0.15 0.02 3.33 -0.01 -1.90| 0.00] 0.13

T This impact, to be interpreted as the elasticityhef dependent variable vis-a-vis a given Fund, is
measured by coefficients; in (5.1).
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TABLE A.3b — The Impact of Structural Fundsspecification without;2

ERDF ESF EAGGF
Coefficient| T-ratio| Coefficient]| T-ratio| Coefficient] T-ratio
Agriculture
DOUTPN 0.02 0.51 0.00 0.07 0.11 2.06
DTE 0.02 1.10 0.01 0.18 0.01 0.46
TC -0.00 -0.10 0.03 2.37 0.01 1.14
DSE -0.04 -3.49 0.06 2.15 -0.03 -0.78
DKAPN -0.03 -2.28 -0.05 -1.38 0.02 0.76
Dtfp 0.03 0.75 0.02 0.30 0.10 1.77
DER -0.01 -0.52 -0.02 -0.55 -0.04 -1.66
Energy & Manufacturing
DOUTPN 0.00 0.53 0.06 3.90 -0.01 -0.82
DTE 0.01 0.87 -0.01 -0.90 0.00 0.04
TC 0.00 0.36 0.01 2.02 0.00 0.56
DSE 0.00 0.57 0.02 2.47 -0.01 -0.89
DKAPN -0.02 -1.60 0.01 0.53 -0.05 -2.86
Dtfp 0.01 1.51 0.04 2.67 0.02 1.18
DER 0.00 0.02 -0.02 -1.37 0.00 0.21
Construction
DOUTPN -0.03 -1.72 0.06 1.63 -0.05 2.17
DTE -0.01 -0.41 -0.00 -0.01 -0.04 -1.79
TC 0.00 0.46 0.02 2.14 -0.02 -1.94
DSE -0.01 -0.64 0.06 1.99 -0.06 -1.61
DKAPN -0.02 -1.27 0.02 0.70 -0.03 -1.34
Dtfp -0.02 -1.35 0.05 1.37 -0.04 -1.74
DER 0.01 0.50 -0.02 -1.35 0.02 1.18
Services
DOUTPN 0.00 0.18 0.02 2.13 -0.01 -1.39
DTE -0.01 -2.54 0.02 5.16 -0.01 -0.63
TC 0.01 1.56 0.00 0.44 0.01 1.73
DSE -0.00 -0.08 -0.01 -1.86 0.00 0.39
DKAPN 0.02 2.04 -0.03 -1.89 0.01 0.56
Dtfp -0.01 -1.11 0.03 2.84 -0.02 -1.86
DER 0.00 0.08 -0.00 -0.49 -0.00 -0.54
Total

DOUTPN -0.00 -0.45 0.03 3.66 -0.01 -1.72
DKAPN 0.02 1.79 -0.03 -1.96 0.00 0.42
Dtfp -0.01 -1.38 0.04 4.06 -0.01 -1.68
DER -0.00 -0.00 -0.01 -1.70 -0.00 -0.91
DOUTPC -0.00 -0.15 0.02 3.43 -0.01 -1.87




