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Labor Productivity and Labor Cost Dynamics 
in Italy: The Role of Wage Bargaining 

Abstract 

In this paper we present an empirical analysis of the Italian wage 
bargaining system through the period 1983-1998 far a panel of 134 
manufacturing sectors. In particular, we evaluate how centralized an d 
decentralized collective wage bargaining agreeements face aggregate 
and idiosyncratic shocks to labor productivity at different frequen­
cies of the cycle. Our results suggest that it is necessary to preserve 
both the levels of wage negotiations since they accomplish two differ­
ent tasks: while the contractual wage dynamics allows to take into 
account permanent shifts in labor productivity, mainly due to techo­
logical progress, the wage drift dynamics permits to take into account 
transitory changes in labor productivity, due to cyclical fl.uctuations in 
sectoral demand. However, because of the high heterogeneity in the 
sector-specific labor productivity dynamics, our results also suggest 
t ha t the decentralized level of wage negotiations needs t o be expanded. 
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l Introduction1 

A prominent opinion in the debate about the functioning of the Itaiian wage 
bargaining system states that wage bargaining decentralization Ieads to a 
reduction of Iabor compensation in those sectors or regions where Iabor pro­
ductivity is Iower than the nationai average and makes Iabor compensatiotl 
more sensitive to the changes in aggregate demand. At the same time, cen­
tralized wage bargaining is supposed to not allow a flexibie adjustment to 
the dynamics of Iabor productivity by Ieading to potentiai unempioyment.2 

Inline with this debate, the aim of this paper is to evaiuate the functioning 
of the Italian system of industriai reiations with respect to the nature of the 
productivity shocks. 

The underlying intuition is that an efficient wage bargaining system is a 
system where the wage dynamics is strongiy reiated to the Iabor productiv­
ity dynamics. Hence, a centraiized wage bargaining system is efficient if the 
Iabor productivity dynamics is homogeneous across sectors or regions (i.e. 
aggregate shocks are prevaient), whiie a decentraiized wage bargaining sys­
tern is efficient if there is a high degree of sectorai or regional heterogeneity 
in the Iabor productivity dynamics (i.e. idiosyncratic shocks are prevaient). 

In the case of Itaiy, centralized wage bargaining occurs at the industry 
Ievei whiie decentraiized wage bargaining occurs at the firm level. As a matter 
of fact, the current system of industriai reiations is organized according to a 
t.wo-stage wage set.ting process which is described as follows: at the first stage 
collective agreement.s negotiated by unions and empioyers representatives at 
the indust.ry Ievei establish minimum pay scaies, whiie at the second stage 
m1ions and ernpioyers negotiate at the company-Ievei for improvements on 
the minima Iaid down at the industry Ievel. 

To evaiuate the functioning of each wage bargaining Ievei with respect 
to the nature (aggregate or sector-specific) of the productivity shocks we 
estimate a dynarnic factor rnodel by using time-series data on labor cost and 
Iabor productivity for a Iarge cross-section of Italian manufacturing sectors. 
This statistica! model, recently used by Forni and Reichlin (1996, 1998, 1999), 
decomposes each variabie of interest into two orthogonal cornponents: one 

1 W e would like to thank Giuseppe Bertola, Mario Biagioli, Luigi Brighi, Salvatore 
Curatolo, Marcello D'Amato, Sergio Destefauis and Andrea Ginzburg for useful comments 
and criticisms. We also thank Mario Forni and Jorge Rodrigues for helpful suggestions 
and for supplying us with the program to estimate the dynamic factor mode!. Finally, we 
are greateful to Luigi Bidoia (Prometeia) for providing us with the dataset. The usual 
disclaimer applies. 

2See for example ASAP (1994), Brunetta et al. (1994), Prosperetti (1995), CNEL 
(1997), CESOS (1997,1998), Commissione Giugni (1998), Manghi (1998), Boeri (1999). 
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that is common across all the units of the analysis and one that is specific 
(i. e. idiosyncratic) to each of the different units. 3 

The main reason why we adopt this model is that, together with the use of 
a large panel of data representative of the Italian manufacturing industry, it 
allows ns to make inferences about some of main features of both centralized 
and decentralized collective bargaining in Italy. Our approach is especially 
relevant for a generai discussion about the functioning of the second level of 
wage negotiations: as a matter of fact, most of the recent empirical analyses 
abont the Italian system of decentralized wage bargaining have been so far 
only limited to specific areas or firms. 4 

In our framework, the decomposition in common and idiosyncratic com­
ponents is important since it allows us to identify the dynamics of the labor 
cost common component with the dynamics of the contractual wages and 
the dynamics of the labor cost idiosyncratic components with the dynamics 
of the wage drifts. 5 A t the same t ime, in the case of labor productivity, this 
decomposition allows us to estimate the contribution of both aggregate and 
idiosyncratic shocks to the labor productivity dynamics. 

Finally, contrary to static factor models, which are extensively used in the 
labor market literature, 6 the dynamic specification we use is crucial because 
it is able to model not only the different sectoral propagation mechanisms 
of the labor productivity shocks (e. g. the sectoral dynamic heterogeneity in 
the diffnsion of technological progress) but also important stylized facts like 
the staggering of collective bargaining agreements and the cross-industries 
interactions in wage determination. 

The remainder of the paper is organized as follows. In the next section we 
introdnce the main results of a simple two-stage theoretical model of wage 
bargaining: this model allows us to infer that common wage dynamics are 
related to common productivity dynamics while idiosyncratic wage dynamics 
are related to idiosyncratic productivity dynamics. Section 3 is devoted to 
the empirica! investigation of the relationships between wage and produc-

3 A factor mode! can be estimated both in a static and in a dynamic framework. In 
Appendix B we review the main features of static and dynamic factor models by showing 
the advantages of the latter with respect to the former. In Appendix B we also present an 
adapted version of the estimation procedure proposed by Forni and Reichlin (1999). 

40ne of the most recent analyses of local wage bargaining in Italy is Pini (2000). See 
also the references therein. 

5The contractual wages (retribuzioni contrattuali) are the wages which are set at the 
centra! wage bargaining leve! (i. e. the first level of wage negotiations). The wage drift 
n:presents instead the wage increases arising from firm-specific wage bargaining (i.e. the 
second level of wage negotiations). 

6 Applications of stati c factor models to the analysis of the labor market are in Blanchard 
and Katz (1992), Decressing and Fatas (1995) and Bentolilla and Jimeno (1995). 
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tivity dynamics: after a detailed description of the data we use, we firstly 
describe the dynamic structure of our statistica! model, then we present our 
results. The condusions follow in section 4. The appendices illustrate in 
details our theoretical model (Appendix A) and review the main differences 
between static and dynamic factor models by illustrating as well the estima­
tion procedure we adopt (Appendix B). 

2 A simple two-stage bargaining framework 

In this section we presents the main results of a simple two-stage bargaining 
model which reproduces the key features of the Italian wage bargaining sys­
tem. 7 W e refer to Appendix A for a detailed description of the model an d of 
its main assumptions. 

As we said before, the Italian wage bargaining system is characterized by 
two levels of wage negotiations: a centrai level, which occurs at the industry 
level, and a decentralized level, which occnrs at the firm level. The wages 
set at the centrai level are the contractual wages ( retribnzioni contrattuali), 
which act as tariff wages for decentralized wage negotiations.8 

Following the above specification, in our framework the wage of the i-th 
finn (i = l, ... , n) is de fin ed as follows: 

(I) 

where W c is the wage set a t the centrai level of wage negotiations an d W Di 
is the wage drift in the i-th finn, which arises from the decentralized level 
of wage negotiations and which represents the wage increases arising from 
firm-level bargaining. Since Wc acts as a tariff wage, Wi 2:: Wc. 

The reference bargaining model is a typical efficient bargaining model 
where firms and unions bargain over both wages and employment (McDonald 
and Solow, 1981). 

Wage negotiations are articulated as follows: at a first stage (i.e. cen­
tralized wage bargaining) unions and employers bargain at the industry level 
by setting a binding wage for the negotiations at the second stage, while at 

7The theoretical analysis of two-stage wage bargaining is relatively recent in the labor 
economics literature. The most prominent contributors in this field have been the Scandi­
navian economists (see for example Holden, 1989, Holmund and Skedinger, 1990, Holden, 
1998). Among the Italian contributors, Brunello (1994), Lucifora (1991), Lupi and Ordine 
(1993), Ordine (1996) and Mulino (2000) focused on the wage drift dynamics in Italy both 
from a theoretical and from and empirica] point of view. 

8See Erickson and !chino (1995) for an illustration of the typical wage structure of a 
worker belonging to the Italian private industry and for an indication of the levels at which 
the main wage components are bargained. 
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a second stage (i.e. decentralized wage bargaining) unions and employers 
bargain at the firm level by setting a wage which must be greater or equal 
to the wage set at the previous stage. The two bargaining levels are not 
reciprocally interrelated: the underlying assumption is that at the first stage 
the social partners do not take into account the results of the bargaining at 
the second stage. 9 

The optimal wage arising from decentralized (i.e. firm-level) wage nego­
tiations is: 

(2) 

According to expression (2), the wage set in the i-th firm is a weighted 
average between the firm-specific value added per worker (Q i) and the firm­
specific workers' alternative incarne (Ai). The relative weights are given by 
the union bargaining power (J.L) and the firm bargaining power (l- J.L). 10 

The optimal wage arising from centralized (i.e. industry-level) wage ne­
gotiations is: 

(3) 

According to expression (3), the wage set at the centrallevel is a weighted 
average between the average value added per worker within the industry (Q) 
and the unemployment benefits (B). The relative weights are still represented 
by the union bargaining power (J.L) and the firm bargaining power (1 - J.L). 

Finally, by plugging results (2) and (3) in definition (1), the wage drift of 
the i-th firm (W Di) results as follows: 

WD; = { 6 (Qi- Q)+ (1- J.L)<f>(Wt- B) 

where S = (l-J.L) (B- Wia) .11 
J.L 

ifh(Qi- Q) > s } . 
ot erwise 

(4) 

Expression ( 4) tells us t ha t the wage drift of the i-t h firm is a weighted 
average between the deviation of the firm-specific value added per worker 

9This typical open loop framework can be justifyied for example by the hypothesis of 
imperfect information between the social partners at the different negotiation levels: the 
local contractors have presumably more information about their own economie conditions 
than the centrai contractors. 

10In an efficient bargaining framework, Blanchfiower, Oswald and Sanfey (1996) show 
the existence of a correlation between wages and profit per employees. 

11Note that since S is negative (see Appendix A), the wage drift can be positive even 
in the case the firm-specific value added per worker (Q;) is less than the industry aver age 
value added per worker (Q), provided that their difference is greater than S. 
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from the industry average value added per worker, (Qi -Q), and an ex­
pression which depends on the rents that a worker can get outside the firm, 
( cp (vVt - B)). Once again, the relative weights are given respectively by the 
nnion bargaining power and the firm bargaining power. 

To sum up, according to this simple two-stage bargaining framework, 
at each of the two levels of wage negotiations there exists a distinct rela­
tionship between wage dynamics and productivity dynamics: as a matter 
of fact, while the wage set at the centrai stage depends on average labor 
productivity (Wc = Wc( Q,.), from (3)), the wage increases arising from 
the second stage of wage negotiations are related to the deviations of the 
firm-specific labor productivity from the industry average labor productivity 
(W Di= WDi((Qi- Q),.), from (4)). 

3 Dynamic factor models and wage bargain­
ing system 

In this section we present the empirica! analysis of the Italian wage bargaining 
system whose aim is to analyze the relationship between wage dynamics and 
productivity dynamics at the two different levels of wage bargaining. In 
other words, in line with the results of the previous theoretical model, we 
check whether the dynamics of the contractual wages is related to common 
productivity dynamics and whether the wage drift dynamics is related to 
idiosyncratic productivity dynamics. 

This analysis allows ns to give some insights about the optimality of the 
cnrrent degree of wage bargaining centralization with respect to the hetero­
geneity of the prodnctivity dynamics, the potential for an expansion of the 
decentralized wage bargaining level (i.e. the second stage of wage negotia­
tions) an d the role of the wage drift in the wage dynamics. 

3.1 Data and stylized facts 

We analyze labor prodnctivity and labor cost data in a sample of sectors 
belonging to the Italian private industry: we focus in particular on the man­
ufacturing industry (industria manifatturiera: 134 sectors) an d on the basic 
m et al in d nstry ( metalmeccanico: 53 sectors). The data are annual time seri es 
ranging from 1983 to 1998. Labor productivity is defined as nominai value 
added at market prices divided by the nmnber of workers while labor cost is 
the nominai labor cost per worker. 

The data were snpplied by Prometeia, which grouped in 173 sectors the 
data of the Centrale dei Bilanci survey. This survey collects balance-sheet 
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information from a sample of 40000 medium-large firms belonging to the 
Italian private industry. 

This dataset is particnlarly useful for onr analysis because, as recently 
pointed out by Corneo and Lucifora (1997), decentralized wage bargaining 
in Italy occnrs mainly in rnedium-large firrns of the manufacturing industry. 
Related to this, it is important to point out that, even if we use sectoral 
data instead of firm-level data, we will make generai inferences on firrn-level 
wage bargaining: the justification for this approach lies on the availability of 
highly disaggregateci sectoral data. 

Note also that we use the labor cost series instead of the series of the 
actual wages to rnake inferences on the functioning of the wage bargaining 
systern. The justification for this approach lies on the fact that the dynamics 
of labor compensation is the main determinant of the growth rate of labor 
cost, which is the variable we analyze. 12 

A brief look at onr data reveals that the labor productivity dynamics has 
been more heterogeneous t han the labor cost dynarnics (Figure l) 

20 

~ 
o u 15 
<ll 

"' o 10 
~ 

<ll 
.o 
E 5 
::J 
c 

LABOR PRODUCTIVITY 
35 

~ 3Q. 
o 
o 25 ,. 
<ll 

"' - 20 .. 
o 
àJ 15 

.o 
E 10 .. 

::J 
c 5 

o• o 

LABOR COST 

o 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.05 0.06 0.07 0.08 0.09 

50 

"' .8 40 
o 
<ll 

:::.. 30 
o 
<ll 20 
.o 
E 
::J 10 
c 

o­

average growth rates Basic metal industries average growth rates 

90 

~ 80 

~ 70 
<ll 60 c 

"' -50-
o 
~ 40 
<ll 
.o 30 

5 20 
c 10 .. 

o o 01 0.02 0.03 0.04 0.05 0.06 0.07 o 08 o 09 0.1 0.11 o 12 
o 
0.05 0.06 0.07 0.08 

average growth rates 
Manufacturing industries 

average growth rates 
0.09 

Figure l. Distribution of the growth rates of labor productivity and labor 
cost (average: 1983-1998). 

12See ISTAT, Costo del lavoro e retribuzioni nette su base contrattuale, Informazioni 
n.7, 1999. 
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As we c an see from Figme l, the dispersion of the average growth rates 
of labor productivity has been greater than the dispersion of the average 
growth rates of labor cost: this evidence is valid both for the manufactnring 
indnstry as a whole and for the basic metal industry. 

To s1m1 np, our data indicate that in the face of highly differentiated sec­
toral labor productivity dynamics there has been a relative campression of 
sectoral labor cost dynamics. Hence, under the assumption that an effident 
wage bargaining system is a system where the wage dynamics is related to the 
labor productivity dynamics, the data suggest the need to reorganize the cur­
rent syst.em of industriai relations in Italy. It is important to point. out. that. 
the way in which t.his reorganization must occur depends on the evaluation 
of the actnal functioning of bot.h the existing levels of wage negot.iations: this 
is the reason why in our empirica! investigation we will analyze separately 
the features of both centralized and decentralized collective agreements. 

3.2 The dynamic specification: institutional factors and 
data structure 

In the following we present in details the dynamic factor models we nse to 
analyze labor prodnctivity and labor cost fluctnations: we focus in partknlar 
on the model dynamic structure, that emerges both from institut.ional con­
siderations and from statistica! analysis (i.e. from the Akaike informat.ion 
criterio n analysis) .13 The detailed estimation procedure an d the compari­
son between the dynamic and the stat.k version of the model is present.ed in 
Appendix B. 

We consider the two following dynamic factor models: 

Qi,t 

Wi,t 

ai(L)qt + bi(L)qi,t 

ci(L)wt + di(L)wi,t 

(5) 

(6) 

where Qi,t aud Wi,t are respectively the growth rate of labor productivity 
and the growth rate of labor cast in sector i (i = l, ... , n) at. time t. More 
precisely, Q i,t is the first difference of labor pro d uctivity (in logs) an d Wi,t is 
the first. difference of labor cast (in logs). W e take the first. differences of the 
variables because the series are I(l) processes. 14 

13There are various mode! selection criteria that trade off a reduction in tb.e sum of 
squares of the residuals for a more parsimonious mode!. One of the most commonly used 
criteria is the Akaike information criterion (AIC). For details, see for example Enders 
(1995). 

14The results on the degree of integration of the variables are available on request. 

8 



qt, Wt, q,;,t, wi,t are all white-noises mutually uncorrelated at allleads and 
lags. In particular, while qt and Wt are common shocks across sectors respec­
tively to the growth rate of labor productivity and to the growth rate of labor 
cast, qi,t and wi,t are idiosyncratic (i.e. sector-specific) shocks. These shocks 
define the common components, ai(L )qt and ci(L )wt, and the idiosyncratic 
components, bi(L)qi,t and di(L)wi,t· 

Following the estimation procedure in Appendix B, models (5) and (6) can 
be estimated by OLS equation by equation by using Qt (i.e. the arithmetic 

mean of Qi,t) to proxy for the common shock qt and Wt(i.e. the arithmetic 
mean of Wi,t) to proxy for the comrnon shock Wt. The idiosyncratic cornpo­
nents of the growth rate of labor productivity (bi (L )qi,t) and of labor cast 
(di(L)wi,t) are the estirnated OLS residuals. 

Note that, as pointed out by Forni and Reichlin (1996, 1998, 1999), the 
dynarnic specification of the propagation rnechanisrn of rnodels (5) and (6) is 
very general since it irnplies that the sectoral responses to a common shock 
can be characterized by cornpletely heterogeneous sectoral irnpulse response 
functions. In particular, according to these models, the sectoral responses to 
an aggregate shock can be different in rnagnitude, in sign, but also in timing. 

W e identify the dynarnics of ci(L )wt (i. e. the cornrnon cornponent of labor 
cast) with the contribution of centralized wage bargaining to sectoral wage 
dynarnics and the dynamics of di(L)wi,t (i.e. the idiosyncratic component of 
the labor cost) with the contribution of decentralized wage bargaining to sec­
toral wage dynamics. Hence, a cornrnon shock to the growth rate of sectoral 
labor cast identifies a shock due to the renewal of collective bargaining agree­
ments a t the central level, 15 while an idiosyncratic shock to the growth rate 
of sectorallabor cost identifies a shock due to renewal of collective bargaining 
agreernents at the firrn level. 

In this case, the dynarnic specification we use is crucial because it allows 
us to take into account some important stylized facts like the staggering of 
collective bargaining agreernents, 16 the existence of interactions bot h across 
indnstries and across sectors in the process of wage determination (due for 

15Note that the labor cost common components are estimates for the contractual wages 
(retribuzioni contrattuali), Our estimated contractual wages fit very well the official data 
available (see ISTAT, Lavoro e retribuzioni, various years). In particular, the comparison 
between the ISTAT contractual wages and our estimates suggests that the time evolution 
of the two series is the same, while the only difference is the scale. The labor cost common 
components overestimate the official data by about one percentage point. 

16The phenomenon of the staggering of collective bargaining agreements is typical of the 
Italian industria] relations system because the collective bargaining renewals do not arise 
from synchronized bargaining round. As a result, each year some collective agreements 
are signed. 
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example to the wage leadership hypothesis) 17 and the autocorrelation of the 
wage increases within each sector. 18 To capture all these phenomena, we es­
timate the common component of the growth rate of labor cost with one lead 
and one lag. This lag strncture is also confirmed by the Akaike information 
criterion analysis. 

In the case of labor productivity, we identify the contribution of aggregate 
and idiosyncratic shocks to sectoral labor productivity dynamics by using 
respectively the common component ai(L)qt and the idiosyncratic component 
bi(L)qi,t· 

In this case, the dynamic specification of the common component allows 
us to take into account the possibility that a common productivity shock 
(e.g. a technological shock) may generate a certain kind of response in one 
sector a t a specific moment and a response ( of the same or of different sign 
an d magnitude) in another sector after a certain t ime. T o capture a similar 
phenomenon (e. g. the heterogeneous dynamic diffusion of the technological 
progress), we estimate the common components of the growth rate of labor 
productivity with one lead and one lag. This lag structure is also confirmed 
by the Akaike information criterion. 

3.3 Results 

The estimate of models (5) and (6) leads to isolate the common and the 
idiosyncratic components of both labor cost and labor productivity. By an­
alyzing these components and the relationships among them it is possible to 
obtain the following two classes of results: 

l) Results concerning the dynamic correlation among common an d sector­
specific components of labor cost and labor productivity (see Section 3.3.1): 
these results allow ns to evaluate the actual functioning of the two levels 
of wage bargaining in Italy with respect to the nature of the productivity 
cycles. 

2) Results concerning the relative weight of common and sector-specific 
components of each variable (see Section 3.3.2): these results allow us to 
evalnate the actual weight of wage bargaining decentralization with respect to 

17 About the phenomenon of wage leadership in Italy see Destefanis (1999) and Gavosto 
and Sestito (1991). 

18The autocorrelation of the wage increases within each sector is due to the fact that 
in Italy collective bargaining agreements last more than one year. This stylized fact is 
also confirmed in many empirica! analyses about wage dynamics in Italy, where the lagged 
wage dynamics shows to be significant in explaining the current wage dynamics (see for 
example Cucchiarelli and Tronti, 1992, where the wage growth of the previous two years 
is significant in explaining the current wage dynamics). 
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the heterogeneity of labor productivity dynamics by assessing as well whether 
it is necessary to expand the second level of wage negotiations. 

3.3.1 Dynamic correlations 

In this section we analyze the comovements among common and sector­
specific components of labor cost and labor productivity. To this aim, we 
nse an index of comovement, known as dynamic correlation, that has been 
recently proposed by Croux et al.(1999). We now provide an intuition about 
this concept. 

The dynamic correlation index, from now on c(À), allows us to identify 
not only the average degree of comovement between two series (in the same 
way as simple correlation), but also the degree of comovement between them 
at different frequencies, À, that is at different moments intime. In particular, 
c(À) ranges from O to l as the simple correlation index but it is defined on 
all the frequency domain, À E ( -1r, 1r) .19 

This implies that c(À) can be used to study business cycle dynamics as 
well as the long-run featnres of the data. For example, c(O) = l implies that 
the series comove in the long nm20 while c(O) = -l implies that the series 
diverge in the long rm1. The so-called "business cycle" is instead related to 
short-nm growth cycles, which are around À = 2. For example, c(2) = 0.9 
implies that the series are strongly and positively correlated at three-years 
growth cycles. 

The importance of this comovement index can be captured in the fol­
lowing example, which was proposed by Croux et al.(1999). Let us consider 
two series that have no contemporaneous comovements (zero correlation) but 
that are strongly correlateci in the long rml. In this case, the dynamic corre­
lation index is "on aver age" equal to zero as the simple correla t io n measure, 
but a t the zero frequency ( corresponding t o trends) i t will be equal t o l 
(c(O) = 1), thus suggesting the true feature of the data: the presence of large 
positive long-nm comovements canceling out with large short-run negative 
comovements. 

19Notice that, wìth annua! data, frequencìes dose to 3.14 correspond to short-run growth 
cydes (ì.e. short-run perìods): in partìcular, the frequency ,\ = 3.14 corresponds to two­
years growth cydes. Frequencìes dose to O correspond ìnstead to long-run growth cycles: 
for example, ,\ = 0.63 corresponds to ten-years growth cydes while ,\ =O corresponds to 
trends. On the spectral analysìs see Prìestley (1981). 

20Note that the long-run dynamic correlation is related to the parametric concept of 
stochastic cointegration. Hence, a dynamic correlatìon equa! to l means that the varìables 
are cointegrated: in other words, the varìables comove in the long run. 
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Wage bargaining and productivity cycles 
In the following we present the dynamic correlation analysis across models, 

that is considering model (5) versus model (6). This analysis allows us to 
evaluate the actual functioning of the two levels of wage bargaining with 
respect to aggregate and sector-specific productivity shocks. 

In this case, the following correlations are possible: (i) correlation between 
labor cost common components and labor productivity common components 
(Figure 2: first column); (ii) correlation between labor cost idiosyncratic 
components and labor productivity idiosyncratic components (Figure 2: sec­
ond cohmm). The comovements can be positive, negative or null (see Section 
3.2). 
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Figure 2. Dynamic correlation across common components and across 
idiosyncratic components of labor cost and labor productivity (average 

across sectors): l 983-1998 

The two plots in the first column of Figure 2 show that the long nm co­
movement among the labor cost common components anà the labor produc­
tivity common components is around 0.8, c(O) c:::: 0.8, for the manufacturing 
industry, while it is around 0.7, c(O) c:::: 0.7, for the basic metal industry. 21 

21 Cucchiarelli and Tronti (1992) investigate the relationship between wage dynamics 
and productivity dynamics in a regression framework by using data about the Italian 
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The existence of these high positive comovement implies that in the long 
nm centralized wage bargaining has been able to maintain a tight correspon­
dence between the growth rate of labor cost and the growth rate of labor 
productivity in all sectors. 22 

The two plots in the second column of Figure 2 snggest instead that 
for both the aggregates considered there is high comovement between the 
idiosyncratic components of the variables in the short run, while there is no 
comovement at all in the long rm1. In particular, while for the manufacturing 
industry the dynamic correlation is positive only till around À = l, which 
corresponds to six-years cycles, for the basic metal industry is positive only 
till around À = 1.5, which corresponds to four-years cycles. This means that 
decentralized wage bargaining has been able to maintain a relatively strong 
correspondence between the growth rate of labor cost and the growth rate 
of labor productivity only in the short run: in other words, the wage drift 
dynamics has been related to the business cycle. 

To sum up, these resnlts suggest that the two levels of wage negotiations 
accomplish two different tasks: the wage drift dynamics permits to take into 
account transitory changes in labor productivity due to cyclical fiuctuations 
in sectoral demand, while the contractual wage dynamics allows to take into 
account permanent shifts in labor productivity, mainly due to technological 
progress. 

3.3.2 The relative weight of common and idiosyncratic compo­
nents 

In this section we present the relative weight of common and idiosyncratic 
components in the growth rates of labor cost and labor productivity. Since 

private sector during the period 1970-90. The OLS estimates for the whole sample show a 
strong infiuence of previous wage dynamics and current productivity dynamics on current 
wage dynamics while the estimates for each single sector do not reveal the existence of a 
clear relationship between wage growth an d productivity growth. Moreover, sin ce in the 
estimates for the whole sample the positive coefficient of the previous wage dynamics is 
almost totally compensateci by the negative coefficient of the constant term, the authors 
conclude that in the whole economy in the long run wage growth is totally explained by 
labor productivity growth. 

22The two plots in Figure 2 also show a peak around À = 2, which implies the presence 
of common cycles of period around three years in manufacturing wages. Note that three 
years is the average duration of collective agreements at the industry leve! in the period 
considered . In particular, these agreements generally las t ed three years unti! l 993 ( excep­
tions: one-year contracts for the textile sector in 1983 and 1987 and four-years contracts 
for engineering in 1986 and 1987). Since 1993, the collective agreements at the industry 
leve l ha ve normally lasted four years, but the renewal of the economie part of them ( which 
includes the treatment of labor compensations) have occurred every two years. 
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we focus in particnlar on the weight of the second level of wage negotiations 
with respect to the heterogeneity of the labor productivity dynamics due to 
sector-specific shocks, these results allow us to assess whether it is necessary 
to expand the second level of wage negotiations. 

Is it necessary to expand the second level of wage negotiations? 
Table l shows that the growth rate of labor cost and the growth rate of 

labor productivity are mainly due to sector-specific shocks: as a matter of 
fact, the variance of the idiosyncratic components of each variable is always 
greater than the variance of the common components ( rJ;dio/ a;otal is always 
greater than 55%). Hence, nnder the assumption that idiosyncratic shocks 
to the labor cost dynamics are identified with shocks due to firm-level wage 
bargaining and that common shocks to the labor cost dynamics are identified 
with shocks due to centralized wage bargaining (see Section 3.2), the data 
show that the wage increases a t the firm level (i. e. wage drift) are the main 
determinants of the wage growth. 23 

Table l. Variance decomposition (aver age across sectors )* 
LABOR COST PRODUCTIVITY 

Mannfactming indnstry 
com m. idio comm. idio 
0.42 0.58 0.30 0.70 

Basic metal industry 
comm. idio comm. idio 
0.45 0.55 0.45 0.65 

* Note: cutnm. 
a2 a2 . 
=~,idio=~ 

(7 total a total 

Table l also reveals that the variance of the labor productivity idiosyn­
cratic component is greater than the variance of the labor cost idiosyncratic 
component. In particular, while for the basic metal industry the idiosyncratic 
shocks account for 55% of the labor cost variance and 65% of the labor pro­
dnctivity variance, for the manufactnring industry the sector-specific shocks 
account for 58% of the labor cost variance and for 70% of the labor produc­
tivity variance. 

Hence, nnder the assumption that a decentralized wage bargaining system 
is more efficient with respect to a centralized one in the case labor produc­
tivity dynamics is mainly due to sector-specific shocks, the current degree of 
wage bargaining decentralization is not optimal with respect to the hetero­
geneity of the labor productivity dynamics coming from idiosyncratic shocks. 
In other words, the data snggest that the second level of wage negotiations 
needs to be expanded. 

23 A similar result on a pane! of Italian firms is in Dell'Aringa e Lucifora (1994). 
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3.4 Conclusions 

In this paper we have analyzed wage and productivity dynamics in the Italian 
rnanufacturing industry. In particular, by using a dynamic factor model, we 
have studied the functioning of both the centralized and the decentralized 
level of wage negotiations with respect to the heterogeneity of the labor 
productivity dynamics. 

Om results show that centralized wage bargaining has been able to main­
tain a tight correspondence between the growth rate of labor cost and the 
growth rate of labor productivity in the long run, while decentralized wage 
bargaining has been able to maintain a strong correspondence between the 
labor cost and the labor productivity dynamics only in the short rm1. Our 
empirica! investigation also shows that the current degree of wage bargaining 
decentralization is suboptirnal with respect to the heterogeneity of the labor 
productivity dynamics due to sector-specific shocks. 

To surn up, this paper suggests the necessity to maintain both the exis­
tent levels of wage negotiations even if the second level needs to be expanded. 
The reason why it is worth preserving a two-stage wage bargaining system 
li es on the fact that the two levels of wage negotiations accomplish two differ­
ent tasks: as a matter of fact, while the wage drift dynarnics permits to take 
into account transitory changes in labor productivity due to cyclical fluctua­
tions of sectoral demand, the contractual wage dynamics allows to take into 
account permanent shifts in labor productivity, rnainly due to technological 
progress. 
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Appendix A: Theoretical model 

The utility of the union associateci with the i-th finn (i 
representeci by: 

l, ... ,n) is 

where N; is the level of employment hireci by the firm, W; is the wage of the 
i-th firm anci A is the alternative incarne of a worker belonging to firm i, 
w hich is ciefineci as 

A;= </>Wt + (1- </>)B 

where <P is the ( exogenous) probability of finciing a job outsicie the finn, VV:a 
is the outsicie reference wage (i.e. the expecteci value of the wage that a 
wor ker can gain in the other firms belonging t o the same sector) an ci B are 
the unemployment benefits. Without loss of generality, we assume that Wt 
is strictly greater t han B. 

The profit function of the i-th firm is: 

where R;(N;) is a value-acicieci function which is ciifferent across firms anci 
which is a function only of the amount of labor hireci. 

The bargaining process has two stages, which are ciescribeci as follows: at 
the first stage the social partners bargain at the inciustry-level while at the 
seconci stage the social partners bargain at the firm-level. 24 

At the firm level, the Nash bargaining function to be maximizeci is: 

(A. l) 

where (Ui - U0;) is the surplus of nnion associateci with the i-th firm and 
(Ili - 110;) is the surplus of the i-th finn. The union anci the firm bargaining 
power are respectively p, an ci (l - p,). The elements of expression ( A.l) are 
defineci as follows: 25 

U; = Ni (W; - A;) 
TI; = R;(N;)- W;N; 
Uo; = llo; =O 

24The two bargaining levels are not reciprocally interrelated (see Section 2). 
25 Note that we fix at zero the firm outside option: the underlying assumption is that 

strikes are allowed at the workplace. Far a mode! of two-tiered bargaining with strike 
threats at the locallevel see Flanagan (1993). 
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The rnaxirnization of expression (A.l) with respect to wage and ernpioy­
rnent Ieads to the following first order conditions: 

VVi = pQÌ +(l- p) A 
R~(Ni) =Ai 

where Qi = Ri(Ni)/ N; is the vaiue added per worker in the i-th finn. 

(A.2) 
(A.3) 

At the centrai Ievei, the Nash bargaining function to be rnaximized is: 

(A.4) 

where U is the utility of the centraiunion, II are the profits of the empioyers' 
confederation and U0 and II0 are the revenues in case of disagreement. Union 
and firm bargaining power are the same as before. 

At this stage, the centrai union maximizes its rents over the unempioy­
ment benefits (we assume Iabor immobility across industries). At the same 
time, the empioyers' confederation maximizes the average industry profits: 
the justification for this assumption lies on the fact that at the centrai stage 
the empioyers' confederation nmst bargain at the same time for all the dif­
ferent firms. 

Hence, the eiements of expression (A.4) are defined as follows: 

U = N(Wc- B) 
II= R- WcN 
Uo =ilo= O 

where Wc is the wage set at the centraiievei, N is the totaiievei of empioy­
ment and R is the average ( across firms) vaiue added defined as 

- l n 
R =- LRi(Ni). 

n 
·i=l 

The maxirnization of expression (A.4) with respect to wage and employ­
ment leads to the following first order conditions: 

Wc 
N 

W c = p Q + (l - p) B 
R'(N) = B 

where Q = R/ N is the industry average vaine added per worker. 
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Appendix B: Statistical Model 

l. Static vs dynamic factor models 

A simple static factor model can be characterized as follows: 

(B.l) 

w h ere ai X t are t h e common components an d bi (L )xi,t are t h e idiosyncratic 
components. Xt and xi t are white-noise shocks with uni t variance which are 

' 
mutually uncorrelated at allleads and lags: in particular, Xt is a shock that is 
common to all the units of analysis, while xi,t is a shock that is specific to each 
single nnit, where the index i represents the cross-sectional dimension. From 
now o n we will refer to in d ex i as t h e in d ex of t h e i-t h sector (i = l, ... , n), 
t.hus following the specification of om previous empirica! investigation (see 
Sect.ion 3). 

As it is possible t.o see from model (B.l), all t.he sectoral responses (aixt) 
t. o a" common shock Xt ha ve the same propagat.ion mechanism across sec­
t.oral nnit.s np t.o a mult.iplicat.ion by a scalar ai: t.his means t.hat. the static 
model (B.l), by imposing strong restrictions t o t h e sectoral responses t o a 
common shock, determines also restricted sect.oral responses to each idiosyn­
crat.ic shock. In ot.her words, an unsuit.able st.at.ic filtering procedure may 
induce spmious dynamics in t.he idiosyncrat.ic components. 

A simple dynamic factor model can instead be charact.erized as follows: 

(B.2) 

where a;(L)xt are common components and bi(L)xi,t are t.he idiosyncratic 
components. As in ( A.l), X t an d xi, t are respect.ively common an d idiosyn­
cratic white-noise shocks wit.h unit variance and mutually uncorrelat.ed at. all 
leads and lags. 

As we can see from model (B.2), t.he common components exhibit. a dy­
namic struct.ure: this means that. a dynamic factor model allows to decom­
pose the series into common and idiosyncratic components by taking into 
account. a more generai dynamics of t.he sectoral responses. 

As in Forni and Reichlin (1996, 1998, 1999), t.he dynamic specificat.ion of 
t.he propagat.ion mechanism implies t.hat t.he sect.oral responses to a common 
shock can be characterized by complet.ely het.erogeneous sectoral impulse 
response functions. In part.icular, according t.o t.his model, the sectoral re­
sponses t.o an aggregate shock can be different. not. only in sign and magnitude 
bu t also in timing. 
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2. Dynamic factor models: estimation procedure 

To estimate models like (B.2), it is possible to use a modified version of 
the procedure proposed by Forni and Reichlin (1999). To get an intuition of 
this procedme, let us consider the following simplified version of the model: 

(B.3) 

Let us now rewrite model (B.3) by using the arithmetic means of the 
variables: 

l l 
- Lxi,t = xt +- Lxi,t· 
n n 

(B.4) 

Note that, if the cross-sectional dimension is large, when aggregating 
across sectors the idiosyncratic component should be small in variance as 
compared to the common one. In particular, when the cross-sectional di­
mension tends to infinity the variance of the second term on the RHS of 
equation (B.4) tends to zero: var(Xt - Xt) -+ O (i.e. convergence in vari­
ance), so that: 

l 
lim - "'""" Xi,t = X t. n---.oon~ 

(B.5) 

According to result (A.5), X t = ~ l:i Xi,t (i.e. the arithmetic mean of 
X;,t) is the asymptotic aggregate for the unobservable factor Xt. This means 
that when the cross section is large the unobservable common component Xt 
can be proxied by the (observable) arithmetic mean of the variables Xt. 26 

A similar argument applies to the general dynamic model (B.5): the 
unobservable dynamic common component ai(L)xt can be proxied by using 
ai(L)Xt. Hence, model (B.5) can be estimateci by OLS equation by equation 
by treating the residuals as the idiosyncratic cornponents and by using mode! 
selection criteria to determine the correct lead and lag structure. 

26 When the cross section is not large, the unobservable component can be estimated 
by using a weighted average, where the optimal weights minimize the variance of the 
idiosyncratic components. For details on this estimation procedure see Forni and Reichlin 
(1999). Empirica! applications are in Forni and Reichlin (1996, 1998, 1999), D'Amato and 
Pistoresi (1999) and Fuss (1997). 

22 



2. 

3. 

4. 

5. 

6. 

7 

8. 

9 

IO 

Il. 

12. 

I3. 

14. 

15. 

16. 

17 

18 

19 

20 

21. 

22. 

23. 

24. 

25. 

26. 

27 

28. 

Maria Cristina Marcuzzo (1985] "Yoan Violet Robinson (l903-
I983)", pp. I34 

Sergio Lugaresi (1986] "Le imposte nelle teorie del sovrappiù", pp. 
26 

Massimo D'Angeli!! o e Leonardo Paggi [ 1986] "PC! e 
socialdemocrazie europee. Quale riformismo?", pp. !58 

Gian Paolo Caselli e Gabriele Pastrello (1986] "Un suggerimento 
hobsoniano su terziario ed occupazione: il caso degli Stati Uniti 
1960/1983", pp. 52 

Paolo Bosi e Paolo Silvestri (1986] "La distribuzione per aree 
disciplinari dei fondi destinati ai Dipartimenti, Istituti e Centri 
dell'Università di Modena: una proposta di riforma", pp. 25 

Marco Lippi (1986] "Aggregations and Dynarnic in One-Equation 
Econometrie Models", pp. 64 

Paolo Silvestri (1986] "Le tasse scolastiche e universitarie nella 
Legge Finanziaria 1986", pp. 41 

Mario Forni (1986] "Storie familiari e storie di proprietà. Itinerari 
sociali nell'agricoltura italiana del dopoguerra", pp. 165 

Sergio Paba ( 1986 ] "Gruppi strategici e concentrazione 
nell'industria europea degli elettrodomestici bianchi", pp. 56 

Nerio Naldi (1986] "L'efficienza marginale del capitale nel breve 
periodo", pp. 54 

Fernando Vianello (1986] "LabourTheoryof Value", pp. 31 

Piero Ganugi [ 1986] "Risparmio forzato e politica monetaria negli 
economisti italiani tra le due guerre", pp. 40 

Maria Cristina Marcuzzo e Annalisa Rosse!! i [ 1986] "The Theory 
ofthe Gold Standard and Ricardo's Standard Comodity", pp. 30 

Giovanni Solinas [ 1986] "Mercati del lavoro locali e carriere di 
lavoro giovanili", pp. 66 

Giovanni Bonifati (1986] "Saggio dell'interesse e domanda 
effettiva. Osservazioni sul cap. 17 della Generai Theory", pp. 42 

Marina Murat [ 1986] "Betwin old and new classica! 
macroeconom1cs: notes on Lejonhufvud's notion of full information 
equilibrium'·, pp. 20 

Sebastiano Brusco e Giovanni Solinas [ 1986] "Mobilità 
occupaziOnale e disoccupazione in Emilia Romagna", pp. 48 

Mario Forni (1986] "Aggregazione ed esogeneità", pp. 13 

Sergio Lugaresi [ 1987] "Redistribuzione del reddito, consurm e 
occupaziOne", pp. 17 

Fiorenzo Sperotto (1987] "L'immagine neopopulista di mercato 
debole nel primo dibattito sovietico sulla pianificazione", pp. 34 

M Cecilia Guerra (1987] "Benefici tributari nel regime misto per i 
dividendi proposto dalla commissione Sarcinelli: una nota critica", 
pp 9 

Leonardo Paggi (1987] "Contemporary Europe and Modern 
America: Theories of Modernity in Comparative Perspective", pp. 
38 

Fernando Vianello (1987] "A Critique of Professar Goodwin's 
'Critique ofSraffa"', pp. 12 

Fernando Vianello (1987] "Effective Demand and the Rate of 
Profits. Some Thoughts on Marx, Kalecki and Sraffa", pp. 41 

Anna Maria Sala [ 1987] "Banche e territorio. Approccio ad un tema 
geografico-economico", pp. 40 

Enzo Mingione e Giovanni Mottura 
trasfonnazione e nuovi profili sociali 
qualche elemento di discussione", pp. 36 

[ 1987] "Fattori di 
nell'agricoltura italiana: 

Giovanna Procacci (1988] "The State and Social Contro! in Italy 
Durmg the First World War", pp. 18 

Massimo Matteuzzi e Annamaria Simonazzi (1988] "Il debito 
pubblico", pp. 62 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

46. 

47. 

48. 

49. 

50. 

51. 

52. 

53. 

54. 

55. 

56. 

Maria Cristina Marcuzzo (a cura di) (1988] "Richard F. Kahn. A 
discipline ofKeynes", pp. 118 

Paolo Bosi [1988] "MICROMOD. Un modello dell'economia 
italiana per la didattica della politica fiscale", pp. 34 

Paolo Bosi [1988] "Indicatori della politica fiscale. Una rassegna e 
un confronto con l'aiuto di MICROMOD", pp. 25 

Giovarma Procacci [ 1988] "Protesta popolare e agitazioni operaie in 
Italia 1915-1918", pp. 45 

Margherita Russo [1988] "Distretto Industriale e servizi. Uno studio 
dei trasporti nella produzione e nella vendita delle piastrelle", pp. 
157 

Margherita Russo (1988] "The effect of technical change on skill 
requirements: an empirica! analysis", pp. 28 

Carlo Grillenzoni [1988] "Identification, estimatwns ofmultivariate 
transfer functions", pp. 33 

Nerio Naldi (1988] '"Keynes' conceptofcapital", pp. 40 

Andrea Ginzburg (1988] "locomotiva Italia?", pp. 30 

Giovanni Mottura [1988] 
agricoltura contadina ed 
industriali", pp. 40 

"La 'persistenza' secolare. Appunti su 
agricoltura familiare nelle società 

Giovarmi Mottura [1988] "L'anticamera dell'esodo. I contadini 
italiani della 'restaurazione contrattuale' fascista alla riforma 
fondiaria", pp. 40 

Leonardo Paggi (1988] "Americanismo e riformismo. La 
socialdemocrazia europea nell'economia mondiale aperta", pp. 120 

Annamaria Simonazzi [1988] "Fenomeni di isteresi nella 
spiegazione degli alti tassi di interesse reale", pp. 44 

Antonietta Bassetti [1989] "Analisi dell'andamento e della casualità 
della borsa valori", pp. 12 

Giovarma Procacci (1989] "State coercion and worker solidarity in 
Italy (1915-1918): the mora! and politica! content of social unrest", 
pp. 41 

Carlo Alberto Magni [ 1989] "Reputazione e credibilità di una 
minaccia in un gioco bargaining", pp. 56 

Giovanni Mottura [1989] "Agricoltura familiare e sistema 
agroalimentare in Italia", pp. 84 

Mario Forni [1989] "Trend, Cycle and 'Fortuitous cancellation'· a 
Note on a Paper by Nelson and Plosser", pp. 4 

Paolo Basi , Roberto Goiinelli, Anna Stagni [ 1989] "Le origini del 
debito pubblico e il costo della stabilizzazione", pp. 26 

Roberto Golinelli (1989] "Note sulla struttura e sull'impiego dei 
modelli macroeconometrici", pp. 21 

Marco Lippi (1989] "A Shorte Note on Cointegration and 
Aggregation", pp. l l 

Gian Paolo Caselli e Gabriele Pastrello [ 1989] "The Linkage 
between Tertiary and Industria! Sector in the Italian Economy: 1951-
1988. From an Extemal Dependence to an Intemational One", pp. 
40 

Gabriele Pastrello [1989] "Francois quesnaT dal Tableau Zig-zag 
al Tableau Formule: una ricostruzione", pp. 48 

Paolo Silvestri [1989] "Il bilancio dello stato", pp. 34 

Tim Mason (1990] "Tre seminari di storia sociale contemporanea", 
pp. 26 

Michele Lalla (1990] "The Aggregate Escape Rate Analysed 
throught the Queueing Mode!", pp. 23 

Paolo Silvestri [1990] "Sull'autonowja fmanziaria dell'università", 
pp. li 

Paola Bertolini, Enrico Giovarmetti [ 1990] "Uno studio di 'filiera' 
nell'agroindustria. Il caso del Parmigiano Reggiano", pp. 164 



57 

58. 

59. 

60. 

61. 

62 

63 

64. 

65. 

66. 

67. 

68 

69 

70 

71 

72 

73. 

74. 

75. 

76 

78. 

Paolo Basi, Roberto Golinelli, Arma Stagni [ 1990 l "Effetti 
del!' armonizzazione macroeconomici, settoriali distributivi 

dell'IVA", pp. 24 

Michele Lalla [19901 "Modelling Employrnent Spells from Emilia 
Labour Farce Data", pp. 18 

Andrea Ginzburg [ 1990 l "'Politica Nazionale e commercio 
internazionale", pp. 22 

Andrea Giommi [ 19901 "La probabilità individuale di risposta nel 
trattamento dei dati mancanti", pp. 13 

Gian Paolo Caselli e Gabriele Pastrello [19901 "The service sector 
in planned economi es. Fast experiences an d future prospectives", 
pp. 32 

Giovanni Solinas [19901 "Competenze, grandi industrie e distretti 
industriali,. Il caso Magneti Mare li i", pp. 23 

Andrea Ginzburg [19901 "Debito pubblico, teorie monetarie e 
tradizione civica nell'Inghilterra del Settecento", pp. 30 

Mario Forni [19901 "Incertezza, informazione e mercati 
assicurativi: una rassegna", pp. 37 

Mario Forni [19901 "Misspecification in Dynamic Models", pp. 19 

Gian Paolo Caselli e Gabriele Pastrello [19901 "Service Sector 
Growth in CPE's: An Unsolved Dilemma", pp. 28 

Paola Bertolini [1990] "La situazione agro-alimentare nei paesi ad 
economia avanzata", pp. 20 

Paola Bertolini [1990] "Sistema agro-alimentare in Emilia 
Romagna ed occupazione", pp. 65 

Enrico Giovannetti [ 1990] "Efficienza ed innovazione: il modello 
"fondi e flussi" applicato ad una filiera agro-industriale", pp. 38 

Marghenta Russo [1990] "Cambiamento tecnico e distretto 
industriale: una verifica empirica", pp. 115 

Margherita Russo [1990] "Distretti industriali in teoria e in pratica: 
una raccolta di saggi", pp. 119 

Paolo Silvestri [19901 La Legge Finanziaria. V ace 
dell'enciclopedia Europea Garzanti", pp. 8 

Rita Paltrinieri [1990] "La popolazione italiana: problemi di oggi e 
di domani", pp. 57 

Enrico Giovannetti [1990} "Illusioni ottiche negli andamenti delle 
Grandezze distributive: la scala mobile e !"appiattimento' delle 
retribuzioni in una ricerca", pp. 120 

Enrico Giovannetti [1990] "Crisi e mercato del lavoro in un 
distretto industriale: il bacino delle ceramiche. Sez I", pp. 150 

Enrico Giovannetti [1990] " Crisi e mercato del lavoro in un 
distretto industriale: il bacino delle ceramiche. Sez. II", pp. 145 

Antonietta Bassetti e Costanza Torricelli 
riqualificazione dell'approccio bargaining 
portafoglio", pp. 4 

[1990] 
alla selezioni 

"Una 
di 

77 Antonietta Bassetti e Costanza Torricelli [19901 "Il portafoglio 
ottimo come soluzione di illl gioco bargaining", pp. 15 

79. Mario Forni [1990] "Una nota sull'errore di aggregazione", pp. 6 

80 

81 

82. 

83. 

84 

Francesce Bergarnini [19911 "Alcune considerazioni sulle 
soluzioni di un gioco bargaining", l'P· 21 

Nlichele Grillo e Michele Polo [19911 "Politica! Exchange and the 
allocation of surplus: a Mode l of Two-party competition", pp. 34 

Gian Paolo Caselli e Gabriele Pastrello [1991] "The 1990 Polish 
Recession: a Case ofTruncated Multiplier Process", pp. 26 

Gian Paolo Caselli e Gabriele Pastrello [i 991 l "Polish fmns: 
Pricate Vices Pubblis Virtues", pp. 20 

Sebastiano Brusco e Sergio Paba [ 1991 l "Connessioni, competenze 
e capacità concorrenziale nell'industria della Sardegna", pp. 25 

85. 

86. 

87. 

88. 

89. 

90. 

91. 

92. 

93. 

94. 

95. 

96. 

97 

98. 

99 

100. 

101. 

Claudio Grimaldi, Rony Hamaui, Nicola Rossi [1991] '"Non 
Marketable assets and hauseholds' Portfolio Choice: a Case of Study 
ofltaly", pp. 38 

Giulio Righi, Massimo Baldini, Alessandra Brambilla [ 1991 l "Le 
misure degli effetti redistributivi delle imposte indirette: confronto 
tra modelli alternativi", pp. 47 

Roberto Fanfani, Luca Lanini [ 1991 l "Innovazione e servizi nello 
sviluppo della meccanizzazione agricola in Italia", pp. 35 

Antonella Caiumi e Roberto Golinelli [1992] "Stima e applicazioni 
di un sistema di domanda Almost Idea! per l'economia italiana", pp. 
34 

Maria Cristina Marcuzzo [19921 "La relazione salari-occupazione 
tra rigidità reali e rigidità nominali", pp. 30 

Mario Biagioli [19921 "Employee fmancial participation in 
enterprise results in Italy", pp. 50 

Mario Biagioli [19921 "Wage structure, relative prices and 
international cornpetitiveness", pp. 50 

Paolo Silvestri e Giovanni Solinas [1993] "Abbandoni, esiti e 
carriera scolastica. Uno studio sugli studenti iscritti alla Facoltà di 
Economia e Commercio dell'Università di Modena nell'anno 
accademico 1990/1991", pp. 30 

Gian Paolo Caselli e Luca Martinelli [19931 "Italian GPN growth 
1890-1992: a unit root or segrnented trend representatin?", pp. 30 

Angela Politi [1993] "La rivoluzione fraintesa. I partigiani emiliani 
tra liberazione e guerra fredda, 1945-1955", pp. 55 

Alberto Rinaldi [1993] "Lo sviluppo dell'industria metalmeccanica 
in provincia di Modena: 1945-1990", pp. 70 

Paolo Emilio Mistrulli [1993] "Debito pubblico, intermediari 
fmanziari e tassi d'interesse: il caso italiano", pp. 30 

Barbara Pistoresi [1993} "Modelling disaggregate and aggregate 
labour demand equations. Cointegration analysis of a labour 
demand function for the Main Sectors of the ltalian Economy: 1950-
1990", pp. 45 

Giovanni Bonifati [ 1993 ì "Progresso tecnico e accumulazione di 
conoscenza nella teoria neoclassica della crescita endogena. Una 
analisi critica del modello di Romer'', pp 50 

Marcello D'Amato e Barbara Pistoresi [19941 "The relationship(s) 
among Wages, Prices, Unemployment and Productivity in Italy", pp. 
30 

Mario Forni [ 1994] "Consumption Volatility and Incarne 
Persistence in the Permanent Incarne Mode!", pp. 30 

Barbara Pistoresi [ 1994] "Using a VECM lo characterise the 
relative ìmportance of permanent and transitority components", pp. 
28 

l 02. Gian Paolo Caselli and Gabriele Pastrello [ 1994] ''Polish recovery 
form the slurnp to an old dilemma", pp. 20 

103. 

104. 

105. 

106 

107 

108. 

109. 

Sergio Paba [1994] "Imprese visibili, accesso al mercato e 
organizzazione della produzione", pp. 20 

Giovanni Bonifati [ 1994] "Progresso tecnico, investimenti e 
capacità produttiva", pp. 30 

Giuseppe Marotta [ 1994] "Credi t view an d trade credi t: evidence 
from Italy", pp. 20 

Margherita Russo [1994] "Unit of investigation for local economie 
development policies", pp. 25 

Luigi Brighi [ 19951 "Monotonicity and the demand theory of the 
weak axioms", pp. 20 

Mario Forni e Lucrezia Reichlin [1995] "Modelling the impact of 
technological change across sectors and aver tirne in manufactoring", 
pp. 25 

Marcello D'Amato and Barbara Pistoresi [1995] "Modelling wage 
growth dynamics in Italy: 1960-1990", pp. 38 

110. Massimo Baldini [19951 "INDIMOD. Un modello di 
microsimulazione per lo studio delle imposte indirette", pp. 37 



111. 

112. 

113. 

114. 

115. 

116. 

117 

118 

119. 

120. 

121. 

122. 

123. 

124. 

125 

126 

127. 

128. 

129. 

130. 

131. 

132. 

133. 

134. 

135. 

Paolo Basi [1995] "Regionalismo fiscale e autonomia tributaria: 
l'emersione di un modello di consenso", pp. 38 

Massimo Baldini [1995] "Aggregation Factors and Aggregation 
Bias in Consumer Demand", pp. 33 

Costanza Torricelli [1995] "The information in the term structure of 
interest rates. Can stocastic models help in resolving the puzzle?" 
pp. 25 

Margherita Russo [1995] "Industriai complex, pole de 
développement, distretto industriale. Alcune questioni sulle unità di 
indagine nell'analisi dello sviluppo." pp. 45 

Angelika Moryson [1995] "50 Jahre Deutschland. 1945 - 1995" pp. 
21 

Paolo Basi [1995] "Un punto di vista macroeconornico sulle 
caratteristiche di lungo periodo del nuovo sistema pensionistico 
italiano " pp. 32 

Gian Paolo Caselli e Salvatore Curatolo [ 1995] "Esistono relazioni 
stirnabili fra dimensione ed efficienza delle istituzioni e crescita 
produttiva? Un esercizio nello spirito di D.C. North." pp. l l 

Mario Forni e Marco Lippi [1995] "Permanent incarne, 
heterogeneity and the errar correction mechanism." pp. 21 

Barbara Pistoresi [1995] "Co-movements and convergence in 
intemational output. A Dynarnic Principal Components Analysis" 
pp. 14 

Mario Forni e Lucrezia Reichlin [1995] "Dynarnic common factors 
in large cross-section" pp. 17 

Giuseppe Marotta [1995] "Il credito commerciale in Italia: una nota 
su alcuni aspetti strutturali e sulle implicazioni di politica monetaria" 
pp. 20 

Giovanni Bonifati [1995] "Progresso tecnico, concorrenza e 
decisioni di investimento: una analisi delle determinanti di lungo 
periodo degli investimenti" pp. 25 

Giovanni Bonifati [1995] "Cambiamento tecnico e crescita 
endogena: una valutazione critica delle ipotesi del modello di 
Romer" pp. 21 

Barbara Pistoresi e Marcello D'Amato [1995] ''La riservatezza del 
banchiere centrale è un bene o un male? ,Effetti dell'informazione 
m completa sul benessere in un modello di politica monetaria." pp. 32 

Barbara Pistoresi [1995] "Radici unitarie e persistenza: l'analisi 
umvariata delle fluttuazioni economiche." pp. 33 

Barbara Pistoresi e Marcello D'Amato [i995] "Co-movements in 
European rea! outputs" pp. 20 

Antonio Ribba [1996] "Ciclo economico, modello lineare-stocastico, 
forma dello spettro dei! e variabili macroeconorniche" pp. 31 

Carlo Alberto Magni [1996] "Repeatable and una tantum rea! options 
a dynarnic prograrnmìng approach" pp. 23 

Carlo Alberto Magni [1996] "Opzioni reali d'investimento e 
interazione competitiva: programmazione dinamica stocastica in 
optimal stopping'' pp. 26 

Carlo Alberto Magni [ 1996] "Vaghezza e logica fuzzy nella 
valutazione di un'opzione reale" pp. 20 

Giuseppe Marotta [ 1996] "Does trade credi t redistribution thwart 
monetary policy? Evidence from Italy" pp. 20 

Mauro Dell'Amico e Marco Trubian [1996] "Almost-optimal 
solution oflarge weighted equicut problems" pp. 30 

Carlo Alberto Magni [ 1996] "Un esempio di investimento industriale 
con interazione competitiva e avversione al rischio" pp. 20 

Margherita Russo, Peter Borkey, Emilio Cube!, François Léveque, 
Francisco Mas [1996] "Local sustainabi!Ìty and competitiveness: the 
case ofthe cerarnic tile industry" pp. 66 

Margherita Russo [ 1996] "Camionetta tecnico e relazioni tra 
imprese" pp. 190 

136. David Avra Lane, Irene Poli, Michele Lalla, Alberto Roverato 
[1996] "Lezioni di probabilità e inferenza statistica" pp. 288 

137. 

138. 

139. 

140. 

141. 

142. 

143. 

144. 

145. 

146. 

147. 

148. 

149. 

!50. 

151. 

152. 

153. 

154. 

155. 

156. 

157. 

158. 

159. 

160. 

161. 

162. 

David Avra Lane, Irene Poli, Michele Lalla, Alberto Roverato 
[1996] "Lezioni di probabilità e inferenza statistica - Esercizi svolti -
"pp. 302 

Barbara Pistoresi [ 1996] "Is an Aggregate Errar Correction Mode! 
Representative cf Disaggregate Behaviours? An exarople" pp. 24 

Luisa Malaguti e Costanza Torricelli [1996] "Monetary policy and 
the term structure of interest rates" , pp. 30 

Mauro Dell'Amico, Martine Labbé, Francesco Maffioli [1996] 
"Exact solution of the SO NET Ring Loading Problem", pp. 20 

Mauro Dell'Amico, R.J.M. Vaessens [1996] "Flow and open shop 
scheduling on two machines with transportation times and machine­
independent processing times in NP -hard, pp. l O 

M. Dell'Amico, F. Maffioli, A Sciomechen [1996] "A Lagrangean 
Heuristic far the Pirze Collecting Travelling Salesman Problem", pp. 
14 

Massimo Baldini [ 1996] "Inequality Decomposition by Incarne 
Source in Italy- 1987- 1993", pp. 20 

Graziella Bertocchi [1996] "Trade, Wages, and the Persistence of 
Underdevelopment" pp. 20 

Graziella Bertocchi and Fabio Canova [ 1996] "Di d Colonization 
matter far Growth? An Empirica! Exploration into the Historical 
Causes of Africa's Underdevelopment" pp. 32 

Paola Berta lini [ 1996] "La modemization de l'agricolture i tali enne et 
le cas de l'Emilie Romagne" pp. 20 

Enrico Giovannetti [1996] "Organisation industrielle et 
développement !oca!: le cas de l'agroindutrie in Ernilie Romagne" 
pp. 18 

Maria Elena Bontempi e Roberto Golinelli [ 1996] "Le determinanti 
del leverage delle imprese: una applicazione empirica ai settori 
industriali dell' econontia italiana" pp. 31 

Paola Bertolini [1996] "L'agriculture et la politique agricole 
italienne face aux recents scenarios", pp. 20 

Enrico Giovannetti [ 1996] "Il grado di utilizzo della capacità 
produttiva come misura dei costi di transazione: una rilettura di 
'Nature ofthe Finn' di R. Coase", pp. 75 

Enrico Giovannetti [ 1996] "Il F ciclo del Diploma Universitario 
Economia e Anuninistrazione delle Imprese", pp. 25 

Paola Berta lini, Enrico Giovannetti, Giulia Santacaterina [ 1996] "Il 
Settore del Verde Pubblico. Analisi della domanda e valutazione 
econontica dei benefici", pp. 35 

Giovanni Solinas [1996] "Sistemi produttivi del Centro-Nord e del 
Mezzogiorno. L'industria delle calzature", pp. 55 

Tindara Addabbo [1996] "Married Women's Labour Supply in Italy 
in a Regional Perspective", pp. 85 

Paolo Silvestri, Giuseppe Catalano, Cristina Bevilacqua [1996] "Le 
tasse universitarie e gli interventi per il diritto allo studio: la prima 
fase di applicazione di una nuova normativa" pp. 159 

Sebastiano Brusco, Paolo Bertassi, Margherita Russo [ 1996] 
"L'industria dei rifiuti urbani in Italia", pp. 25 

Paolo Silvestri, Giuseppe Catalano [1996] "Le risorse del sistema 
universitario italiano: finanziamento e governo" pp. 400 

Carlo Alberto Magni [1996] "Cn semplice moJdlo di opzione di 
differimento e di vendita in ambito discreto", pp. l O 

Tito Pietra, Paolo Siconolfi [1996] "Fully Revealing Equilibria in 
Sequential Economies with Asset Markets" pp. 17 

Tito Pietra, Paolo Siconolfi [1996] "Extrinsic Uncertainty and the 
Informational Role ofPrices" pp. 42 

Paolo Bertella Fametti [1996] "Il negro e il rosso. Un precedente non 
esplorato dell'integrazione afroaroericana negli Stati Uniti" pp. 26 

David Lane [1996] "Is what is good far each best far al!? Learning 
from others in the inforrnation contagion mode!" pp. 18 



163 

164. 

165. 

166. 

167. 

168. 

169. 

170. 

171 

172 

173. 

174. 

175. 

176. 

177. 

Antonio Ribba (1996] "A note on the equivalence of long-run and 
short-run identifYing restrictions in cointegrated systerns" pp. l O 

Antomo Ribba [1996] "Scomposizioni permanenti-transitorie m 
Ststemi cointegrati con una applicazione a dati italiani'' pp. 23 

Mario Forni, Sergio Paba (1996] "Economie Growth, Social 
Cohesion and Crime" pp. 20 

Mario Forni, Lucrezia Reichlin (1996] "Let's get rea!: a factor 
analytical approch to disaggregated business cycle dynamics" pp. 25 

Marcello D'Amato e Barbara Pistoresi (1996] "So many Italies: 
Statistica! Evidence on Regional Cohesion" pp. 31 

Elena Bonfig!ioli, Paolo Bosi, Stefano Toso (1996] "L'equità del 
contributo straordinario per l'Europa" pp. 20 

Graziella Bertocchi, Michael Spagat [ 1996] "Il ruolo dei licei e delle 
scuole tecnico-professionali tra progresso tecnologico, conflitto 
sociale e sviluppo economico" pp. 37 

Giarma Boero, Costanza Torricelli [ 1997] "The Expectations 
Hypothesis of the Term Structure of Interest Rates: Evidence for 
Germany" pp. 15 

Mario Forni, Lucrezia Reichlin (1997] "National Policies and Local 
Economies: Europe and the US" pp. 22 

Carlo Alberto Magni [ 1997] "La trappola del Roe 
tndimensionalità del V an in un approccio sistemico", pp. 16 

la 

Mauro Dell'Amico [1997] "A Linear Time Algorithm for 
Scheduling Outforests with Communication Delays on Two or Three 
Processor"pp. 18 

Paolo Basi (1997] "Aumentare l'età pensionabile fa diminuire la 
spesa pensionistica? Ancora sulle caratteristiche di lungo periodo 
della riforma Dini" pp. 13 

Paolo Bosi e Massimo Matteuzzi [ 1997] "Nuovi strumenti per 
l'assistenza sociale" pp 31 

Mauro Dell'Amico, Francesco Maffioli e Marco Trubian (1997] 
"New bounds for optium traffic assignment in satellite 
communication" pp. 21 

Carlo Alberto Magni [ 1997] "Paradossi, inverosimig!ianze e 
contraddizioni del V an: operazioni certe" pp. 9 

178. Barbara Pistoresi e Marcello D'Amato (1997] "Persistence of 
relative unemployment rates across italian regions" pp. 25 

179. 

180 

181. 

182. 

183. 

184. 

185. 

186. 

187 

Margherita Russo, Franco Cavedani e Riccardo Pianesani (1997] "Le 
spese ambientali dei Comuni in provincia di Modena, 1993-1995" 
pp. 23 

Gabriele Pastrello [ 1997] "T ime and Equilibril.ll11, Two Elisive 
Guests in the Keynes-Hawtrey-Robertson Debate in the Thirties" pp. 
25 

Luisa Malaguti e Costanza Torricelli (1997] 'The Interaction 
Between Monetary Policy and the Expectation Hypothesis of the 
Term Structure of Interest rates in a N-Period Rational Expectation 
Mode!" pp. 27 

Mauro Dell'Amico (1997] "On the Continuous Relaxation of 
Packing Problerns- Technica! Note" pp. 8 

Stefano Bordoni [1997] "Prova di Idoneità di Informatica Dispensa 
Esercizi Excel 5" pp 49 

Francesca Bergarnini e Stefano Bordoni [ 1997] "Una verifica 
empirica di un nuovo metodo di selezione ottima di portafoglio" pp. 
22 

Gian Paolo Caselli e Maurizio Battini (1997] "Following the tracks 
of atkinson and micklewright the changing distribution of incarne 
and earnings in po!and from 1989 to 1995".pp 21 

Mauro Dell'Amico e Francesco Maffioli (1997] "Combining Linear 
and Non-Linear Objectives in Sparming T ree Problerns" pp. 21 

Gtanni Ròcci e Vanessa Debbia (1997] "Una soluzione evolutiva in 
un gioco dìf!erenziale di lotta di classe" pp.14 

188. Fabio Canova e Eva Ortega [1997] "Testing Calibrated Genera! 
Equilibrium Mode!" pp 34 

189. 

190. 

191. 

192. 

193. 

194. 

195. 

196. 

197. 

198. 

199. 

200. 

201. 

202. 

203. 

204. 

205. 

206. 

207. 

208. 

209 

210. 

211. 

212. 

213. 

214. 

215. 

Fabio Canova (1997] "Does Detrending Matter for the 
Determination of the Reference Cycle and the Selection of Turning 
Points?" pp. 35 

Fabio Canova e Gianni De Nicolò [ 1997] "The Equity Premium and 
the Risk Free Rate: A Cross Country, Cross Maturity Examination" 
pp. 41 

Fabio Canova e Angel J. Ubide (1997] "Intemational Business 
Cyc!es, Financial Market and Househo!d Production" pp. 32 

Fabio Canova e Gianni De Nicolò (1997] "Stock Returns, Term 
Structure, Inflation and Rea! Activity: An Intemational Perspective" 
pp. 33 

Fabio Canova e Morten Ravn [ 1997] "The Macroeconomic Effects 
of German Unification: Rea! Adjustmentsand the Welfare State" pp. 
34 

Fabio Canova (1997] "Detrending and Business Cycle Facts" pp. 40 

Fabio Canova e Morten O. Ravn [1997] "Crossing the Rio Grande: 
Migrations, Business Cycle and the Welfare State" pp. 37 

Fabio Canova e Jane Marrinan (1997] "Sources and Propagation of 
Intemationa1 Output Cycles: Common Shocks or Transmission?" pp. 
41 

Fabio Canova e Albert Marcel [ 1997] "The Poor Stay Poor· Non­
Convergence Across Countries and Regions" pp. 44 

Carlo Alberto Magni [ 1997] "Un Criterio Stmtturalista per la 
Valutazione di Investimenti" pp. 17 

Stefano Bordoni (1997] "Elaborazione Automatica dei Dati" pp. 60 

Paolo Bertella Farnetti (1997] "The United States and the Origins of 
European Integration" pp. 19 

Paolo Basi [1997] "Sul Controllo Dinamico di un Sistema 
Pensionistico a Ripartizione di Tipo Contributivo" pp 17 

Paola Bertolini [ 1997] "European Union Agricu1tura1 Polìcy: 
Problerns and Perspectives" pp 18 

Stefano Bordoni [ 1997] "Supporti Informati ci per la Ricerca delle 
soluzioni di Problemi Decisionali" pp30 

Carlo Alberto Magm [ 1997] "Paradossi, Inverosimiglianze e 
Contraddizioni del V an: Operazioni Aleatorie" ppiO 

Carlo Alberto Magni (1997] "Tir, Roe e Van: Distorsioni 
linguistiche e Cognitive nella Valutazione degli Investimenti" pp 17 

Gisella Facchinetti, Roberto Ghtselli Ricci e Silvia Muzzioli (1997] 
"New Methods For Ranking Triangular Fuzzy Numbers: An 
Investment Choice" pp 9 

Mauro Dell'Amico e Silvano Martello [ 1997] "Reduction of the 
Three-Partition Problem" ppl6 

Carlo Alberto Magni (1997] "IRR, ROE and NPV a Systemic 
Approach" pp. 20 

Mauro Del!' Amico, Andrea Lodi e Francesco Maffioli [ 1997] 
"Solution of the cumulative assignment prob1em with a well­
structured tabu search method" pp. 25 

Carlo Alberto Magni [ 1997] "La definizione di investimento e 
criterio del Tir owero: la realtà inventata" pp.l6 

Carlo Albero Magni [ 1997] ''Critica alla defmizione classica di 
inve.stimento: un approccio sistemico" pp 17 

Alberto Roverato (1997] "Asymptotic prior to posterior analysis for 
graphical gaussian mode!s" pp.8 

Tindara Addabbo (1997] "Povertà nel 1995 analisi statica e dinamica 
sui redditi familiari" pp 64 

Gian Paolo Case ili e Franca Manghi [ 1997] "La transizione da piano 
a mercato e il modello di Ising" pp 15 

Tindara Addabbo [ 1998] "Lavoro non pagato e reddito esteso: 
un'applicazione alle famiglie italiane in cui entrambi i coniugi sono 
lavoratori dipendenti" pp 54 



216. 

217. 

218. 

219. 

220 

221. 

222. 

223. 

224. 

225. 

226. 

227. 

228 

229. 

230. 

Tindara Addabbo [ 1998] "Probabilità di occupazione e aspettative 
individuali" pp 36 

Lara Magnani [1998] "Transazioni, contratti e organizzazioni: una 
chiave di lettura della teoria economica dell'organizzazione pp 39 

Michele Lalla, Rosella Molinari e Maria Grazia Modena [1998] "La 
progressione delle carriere: i percorsi in cardiologia" pp 46 

Lara Magnani [1998] "L'organizzazione delle transazioni di 
subfomitura nel distretto industriale" pp 40 

Antoruo Ribba [1998] "Recursive VAR orderings and identification 
of permanent and transitory shocks" pp 12 

Antonio Ribba [1998] "Granger-causality and exogeneity in 
cointegrated Var models" pp 5 

Luigi Brighi e Marcello D'Amato [1998] "Optimal Procurement in 
Multiproduct Monopoly" pp 25 

Paolo Bosi, Maria Cecilia Guerra e Paolo Silvestri [1998] "La spesa 
sociale nel comune Modena" Rapporto intermedio pp 37 

Mario Forni e Marco Lippi [1998] "On the Microfoundations of 
Dynarnic Macroeconornics" pp 22 

Roberto Ghiselli Ricci [1998] "Nuove Proposte di Ordinamento di 
Numeri Fuzzy.Una Applicazione ad un Problema di Finanziamento 
pp7 

Tommaso Minerva [1998] "Internet Domande e Risposte" pp 183 

Tommaso Minerva [1998] "Elementi di Statistica Computazione. 
Parte Prima: .Il Sistema Operativo Unix ed il Linguaggio C" pp. 57 

Tommaso Minerva and !rene Poli [1998] "A Gennetic Algorithms 
Selection Method for Predictive Neural Nets and Linear Modenls" 
pp. 60 

Tommaso Minetva and !rene Poli [1998] ''Building an ARMA 
Mode! by using a Genetic Algorithm" pp. 60 

Mauro Dell'Amico e Paolo Toth [1998] "Algorithms and Codes for 
Dense Assignment Problems: the State ofthe Art" pp 35 

231. Ennio Cavazzuti e Nicoletta Pacchiarotti [1998] "How to play an 
hotelling game in a square town" pp 12 

232. 

233. 

234 

235. 

236 

237 

238. 

239. 

240. 

241. 

242. 

Alberto Roverato e !rene Poli [1998] "Un algoritmo genetico per la 
selezione di modelli grafici" pp Il 

Marcello D'Amato e Barbara Pistoresi [ 1998] "Delegati an of 
Monetary Policy to a Centrai Banker with Private Information" pp 
15. 

Graziella Bertocchi e Michael Spagat (1998] "The Evolution of 
Modern Educational Systems. T echnical vs. Generai Educati an, 
Distributional Conflict, and Growth" pp 31 

Andrè Dumas [1998] "Le systeme monetaire Europeen" pp 24. 

G1anna Boero, Gianluca Di Lorenzo e Costanza Torricelli [1998} 
"The influence of short rate predictability and monetary policy on 
tests of the expectations hypothesis: some comparative evidence" pp 
30 

Carlo Alberto Magni [ 1998] "A systernic rule for investrnent 
decisions: generalizations of the traditional DCF criteria and new 
conceptions" pp 30 

Marcello D'Amato e Barbara Pistoresi [1998] "Interest Rate Spreads 
Between Italy and Germany: 1995-1997' pp 16 

Paola Bertolini e Alberto Bertacchini [1998] "Il distretto di 
lavorazioni carni suine in provmcia di Modena" pp 29 

Costanza Torricelli e Gianluca Di Lorenzo (1998] "Una nota sui 
fondamenti matematico-fmanziari della teoria delle aspettative della 
struttura della scadenza" pp. 15 

Christophe Croux, Mario Forni e Lucrezia Reichlin [1998] "A 
Measure of Comovement for Economie Indicators: Theory and 
Empirics"pp 23. 

Carlo Alberto Magni [1998] "Note sparse sul dilemma del 
prigioniero (e non solo) pp 13. 

243. 

244. 

245. 

246. 

247. 

248. 

249. 

250. 

251. 

252. 

253. 

254. 

255 

256 

257 

258 

259 

260 

261 

262 

263 

264 

265 

266 

267 

268 

269 

Gian Paolo Caselli [ 1998] The future of mass consumption society in 
the former plarmed economi es: a macra approach pp 21 

Mario Forni, Mare Hallin, Marco Lippi e Lucrezia Reichlin [1998] 
"The generalized dynamic factor mode!: identification and 
estimation pp 35. 

Carlo Alberto Magni [ 1998] "Pictures, language an d research: the 
case offinance and fmancial mathematics" pp 35. 

Luigi Brighi [ 1998] "Demand and generalized monotoni city" pp 21. 

Mario Forni e Lucrezia Reichlin [1998] "Risk and potential 
insurance in Europe" pp 20. 

Tommaso Minerva, Sandra Paterlini e !rene Poli [1998] "A Genetic 
Algorithm for predictive Neural Network Design (GANND). A 
Financial Application" pp 12. 

Gian Paolo Caselli Maurizio Battini [1998] "The Changing 
Distribution ofEarnings in Poland from 1989 to 1996 pp. 9. 

Mario Forni, Sergio Paba [1998] "Industriai Districts, Social 
Environment an d Local Growth" Evidence from !taly pp. 27. 

Lara Magnani [1998] "Un'analisi del distretto industriale fondata 
sulla moderna teoria economica dell'organizzazione" pp. 46. 

Mario Forni, Lucrezia Reichlin [ 1998] "Federai Poli ci es and Local 
Economies: Europe and the US" pp. 24. 

Luigi Brighi [ 1998] "A Case of Optimal Regulation whit 
Multidimensional Private Information" pp 20. 

Barbara Pistoresi, Stefania Luppi [ 1998] "Gli investimenti diretti 
esteri nell'America Latina e nel Sud Est Asiatico: 1982-1995" pp 27 

Paola Mengoli, Margherita Russo [1998] "Technical and Vocational 
Education and Training in Italy: Structure and Changes at National 
and Regional Leve!" pp 25. 

Tindara Addabbo [1998] "On-the-Job Search a Microeconometric 
Analysis on Italian Data" pp. 29. 

Lorenzo Bertucelli [1999] "Il paternalismo industriale: una 
discussione storiografica" pp.21. 

Mario Forni e Marco Lippi [1999] "The generalized dynarnic factor 
mode!: representation theory" pp. 25. 

Andrea Ginzburg e Annamaria Simonazzi [ 1999] "Foreign debt 
cycles an d the 'Gibson Paradox' · an interpretati ve hypothesis" pp. 
38. 

Paolo Bosi [ 1999] "La riforma della spesa per assistenza dalla 
Conunissione Onofri ad oggi: una valutazione in corso d'opera" pp. 
56. 

Marcello D'Amato e Barbara Pistoresi [1999] "Go and soothe the 
row. Delegation of monetary policy under private information" pp. 
23. 

Michele Lalla [1999] "Sampling, Maintenance, and Weighting 
Schemes for Longitudinal Surveys: a Case Study of the T extile and 
Clothing Industry'' pp. 27. 

Pederzoli Chiara e Torricelli Costanza [1999] "Una rassegna sui 
metodi di stima del Value at Risk (Var)" 

Paolo Bosi, Maria Cecilia Guerra e Paolo Silvestri [1999] "La spesa 
sociale dì Modena . La valutazione della condizione economica" pp 
74. 

Graziella Bertocchi e Michael Spagat [1999] "The Politics Co­
optation" pp 14. 

Giovanni Bonifati [ 1999] "The Capacity to Generate Investrnent An 
analysis ofthe long-tenn determinants of investiroent" pp.22. 

Tindara Addabbo e Antonella Caiumi [1999] "Extended Incarne and 
Inequality by Gender in Italy" pp. 40. 

Antonella Caiurni e Federico Perali [1999] "Children and 
Intrahousehold Distribution of Resources: An Estimate of the 
Sharing Rule of!talian Households" pp.24 

Vincenzo Atella, Antonella Caiurni e Federico Ferali [1999] "Una 
scala di equivalenza non vale l'altra" pp.23. 



270 

271 

272 

273 

274 

275 

276 

277 

278 

279 

280 

281 

282 

283 

284 

285 

286 

287 

288 

289 

290 

291 

292 

293 

294 

295 

Tito Pietra e Paolo Siconolfi [1999] "Volume of Trade and 
Revelation ofinformation" pp. 33. 

Antonella Picchio [1999] "La questione del lavoro non pagato nella 
produzione di servizi nel nucleo domestico (Household)" pp. 58. 

Margherita Russo [1999] "Complementary Innovations and 
Generative Relationships in a Small Business Production System: 
the Case ofKervit" pp.27. 

André Dumas [1999] "L'Economie de la drouge" pp. 12. 

Andrè Dumas [1999] "L'Euro à l'heure actuelle" pp. 12. 

Michele Lalla Gisella Facchinetti [1999] "La valutazione dell'attività 
didattica: un confronto tra scale di misura e insiemi sfocati" pp.32. 

Mario Biagioli [1999] "Formazione e valorizzazione del capitale 
umano: un'indagine sui paesi dell'Unione Europea" pp.21. 

Mario Biagioli [ 1999] "Disoccupazione, formazione del capitale 
umano e determinazione dei salari individuali: tm'indagine su 
microdati nei paesi dell'Unione Europea" pp. l S. 

Gian Paolo Caselli Giulia Bruni [1999] Il settore petrolifero russo, il 
petrolio del Mar Caspio e gli interessi geopolitici nell'area" pp. 28. 

Luca Gambetti [1999] "The Rea! Effect of Monetary Policy: a New 
V ar Identification Procedure" pp.22. 

Marcello D'Amato Barbara Pistoresi [1999] "Assessing Potential 
Targets far Labour Market Reforms in Italy" pp. 8. 

Gian Paolo Caselli Giulia Bruni e Francesco Pattarin [ 1999] "Gaddy 
and Ickes Model of Russian Barter Economy: Some Criticisms and 
Considerations" pp. l O. 

Silvia Muzzioli Costanza Torricelli [1999] "A Model for Pricing an 
Option with a Fuzzy Payoff" pp. l 3. 

Antonella Caiurni Federico Ferali [1999] "Povertà e Welfare in Italia 
in Relazione alla Scelta della Scala di Equivalenza" pp.25. 

Marcello Galli Tommaso Minerva [ 1999] "Algoritmi Genetici per 
l'Evoluzione di Modelli Lineari Metodologia ad Applicazioni" 
pp.36. 

Mario Forni Sergio Paba [l 999] "Knowledge Spillovers and the 
Growth ofLocal Industries" pp. 20 

Gisella Facchinetti Giovanni Mastroleo [ 1999] ''Un confronto tra 
uno score card ed un approccio fuzzy per la concessione del credito 
personale" pp.27. 

Gisella Facchinetti Giovanni Mastroleo e Sergio Paba [1999] "A 
Statistica] and Fuzzy Algorithm far the Identification of Industriai 
Districts" pp 6. 

Tommaso Minerva [1999] "Didattica e Informatica. Una indagine 
Statistica relativa alla Provincia di Modena sul rapporto tra 
Insegnanti e Nuove Tecnologie" pp. 46. 

Andrea Ginzburg [1999] "Sraffa e l'analisi sociale: alcune note 
metodologiche" pp. 37. 

Consolato Pellegrino Carla Fiori [1999] ''Piani Formalmente 
Euclidei" pp. 11. 

Nicotina A. Malara, Maria Teresa Brandoli e Carla Fiori [1999] 
"Comportamenti di Studenti in Ingresso all'Università di Fronte allo 
Studio di Disequazioni" pp. 15. 

Consolato Pellegrino Maria Teresa Brandoli [1999] "Il Principio 
D'Induzione Euristica-Mente Parlando" pp. l l. 

Paolo Berte !la Farnetti [ 1999] "Winston Churchill e l 'unità europea" 
pp. 25 

Tmdara Addabbo Massimo Baldini [ 1999] "Safety net and poverty 
dynamics in Italy in the early nineties" pp. 23. 

Margherita Russo [2000] "Innovation Dynarnics and Industriai 
Dynarnics in a Local Production System. Changes in the 
Agents/Artifacts Space in Tile Decoration: from Silk Screen to Laser 
Engraved Silicon Cylinder" pp 45. 

296 Gianluca Masci e Margherita Russo [2000] "L'attività brevettale nel 
distretto ceramico, 1971-1998" pp 41. 

297 

298 

299 

300 

301 

302 

303 

304 

305 

306 

307 

308 

309 

310 

311 

312 

313 

314 

315 

316 

317 

318 

Paola Mengoli e Margherita Russo [2000] "Competenze, 
innovazione e sviluppo locale" pp 31. 

Gian Paolo Caselli e Tommaso Minerva [2000] "The Transitìon 
Process in Russia and China and the Ising Mode]" pp 30. 

Gisella Facchinettì, Giovanni Mastroleo e Sergio Paba [2000] "A 
Fuzzy Approach to the Empirica] Identification of Industriai 
Districts" pp 7. 

Tommaso Minerva, !rene Poli and Sebastiano Brusco [2000] "A 
Cellular Automaton as a Mode] to Study the Dynarnics of an 
Industriai District" pp 6. 

Gisella Facchinetti [2000] "Il problema della misurazione del rischio 
di credito: una rassegna critica di metodologie" pp 13. 

Marco Mazzoli [2000] "Investiments and Financial Structure with 
Imperfect Financìal Markets: an Intertemporal Discrete-T ime 
Framework" pp 13. 

Giuseppe Marotta [2000] "Il credito commerciale in Italia: evidenza 
su dati d'imprese" pp 29. 

Marco Mazzoli [2000] "Credit Channel and Industriai Firrns' Market 
power" p p 15. 

Gisella Facchinetti e Giovanni Mastroleo [2000] 'The Mamdani and 
the y-operator in a Fuzzy Logic Contro] System" pp 17. 

Giovanni Solinas e Giovanni Mastroleo [2000] "Benchmarking, 
certificazione della qualità e piccole imprese. La sperimentazione dì 
un modello europeo nelle piccole imprese in Emilia Romagna" pp 
45. 

Margherita Russo, Giorgio Allari, Silvano Bertìni, Paolo Bonaretti, 
Elio De Leo, Giuseppe Fiorani and Gianni Rinaldini [2000] "Tbe 
Challenges far the Next Debate: Notes for a Debate on the 
Development of the Emilia-Romagna Region" pp 27 

Giovanni Mastroleo [2000] "L'integrazione dell'indagine statistica 
con l'approccio fuzzy nel controllo di efficacia: il monitoraggio sugli 
obiettivi raggiunti nell'ambito di un P.O.M." pp 24 

Gisella Facchinetti, Stefano Bordoni e Giovanni Mastroleo [2000] 
"Bank Creditworthiness Using Fuzzy Systems: A Comparison whit a 
Classica] Analysis Approach1" pp 13. 

Margherita Russo e Raffaele Giardino [2000] "Struttura 
cambiamento nelle relazioni tra le imprese meccaniche 
I. La popolazione di imprese meccaniche della provincia di Modena: 
procedure impiegate per integrare le informazioni amministrative del 
Registro Imprese e dell'Inps" pp 32. 

Tommaso Minerva e Sandra Paterlini [2000] "Tecniche 
Computazionali per la Statistica, l'Economia e la Finanza. Materiale 
Didattico a Supporto del Corso di Statistica Computazionale" pp 52. 

Costanza Torricelli e Silvia Muzzioli [2000] "Combining the Themy 
ofEvìdence with Fuzzy Sets far Binomia] Option Pricing" pp.20. 

Marco Mazzoli e Roberto Negrini [2000] "Strumenti finanziari 
negoziabili e incentivo-compatibili per le imprese cooperative. 
Alcune considerazioni teoriche e di policy" pp. 32. 

Giacomo Galeotti e Tommaso Minerva [2000] "Algoritmi ibridi per 
l' ottimizzazione di un Portaf<Jglio Azionario. 
Simulazione stocastica filtrata mediante wavelet de,:omposition" 
pp.33. 

Alberto Roverato [2000] "Hyper Inverse Wishart Distribution far 
Non-Decomposable Graphs and its Applicatìon to Bayesian 
Inference far Gaussian Graphical Models" pp. 29. 

Carlo Alberto Magni [2000] "Scomposizione di sovraprofittì: 
Economie Value Added e valore aggiunto sistemico" pp. 25 

Carlo Alberto Magni [2000] "Decomposition of a Certain Cash Flow 
Strearn: Systemìc Value Added and N et Final Value" pp. 30. 

Carlo Alberto Magni [2000] "Systemic Value Added, Residua] 
Incarne and Decomposi ti an of a Cash Flow Stream" pp. 27. 



319 Gisella Facchinetti e Giovanni Mastroleo [2000] "La valutazione del 
rischio di frode nel ramo assicurativo R.C. auto: una proposta in 
logica Fuzzy'' pp. 16. 

320 Gian Paolo Caselli e Gabriele Pastrello [2000] "Eltsin: Dimissioni o 
Licenziamento?" pp. 18. 

321 Gisella Facchinetti, Carlo Alberto Magni e Giovanni Mastroleo 
[2000] ''Rea! Options: a Fuzzy Approach for Strategie lnvestrnents" 
pp. 44. 

322 Stefano Bordoni [2000] "Applicazione Fuzzy per la determinazione 
del premio assicurativo" pp. 35. 

323 Gabriele Pastrello [2000] "Una distrazione di Marx" pp. 17 

324 Marco Mazzoli [2000] "Canale creditizio, struttura di mercato, 
modifiche istituzionali e meccanismo di trasmissione della politica 
monetaria" pp. 18. 

325 Paola Bertolini e Luca Riazzi [2000] "!..' applicabilità dello 
strumento futures al Mediterraneo riflessioni su un fallimento" pp 
28. 

326 Enrico Giovanetti [2000] "Istituzioni e costi transattivi: l'impatto 
della regolazione dell'offerta nelle filiere agroindustriali" pp 26. 

327 Gian Paolo Caselli e Marta Rosso [2000] ""La moneta elettronica: 
aspetti di regolarnentazione fmanziaria". 




