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ABSTRACT

This paper establishes stylized facts on regional output fluctuations in Europe and
the US. Moreover, it proposes a measure of the potential output target of the future
European central bank, estimates the potential variance stabilization of a fiscal
federation and constructs a regional map of the potential bereficiaries of monetary
and fiscal federal policies. .

The econometric model is an extention of the dynamic factor model o’ la
Sargent and Sims (1977) where we introduce an intermediate-level shock, which is
common to all regions {counties) in each couniry (state), but it is not common to
Europe {US) as a whole. We build on Forni and Reichlin (1996, 1998a) to propose
an estimation method which exploits the large cross-sectional dimension of our data
set,

Our anatysis shows that {i) Europe has a level of integration similar to that of
the US and that national shocks are not a sizeable source of fluctuations: arocund
75 % of output variance is explained by global and purely local dynamics; (i)
Europe, unlike the US, has no traditional business cycle; (iii) the core of the most
integrated regions in Europe does not have national boundaries; {iv) the future
European Central Bank has a potential stabilization target of about 18% of total
output fluctuations; (v) a fiscal federation, if implemented, could have a smoothing
effect on output in addition to what done by national fiscal policy, which accounts
also for about 18% of total output Auctuations.

JEL Classification: C51, E32, G30.
Keywords: dynamic factor model, business cycle, European integration.
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1. Introduction

The European central bank will soon start functioning and establish targets for
Europe as a whole. Although ocutput targets are not officially discussed, it is
known that national central banks react to output gap indicators in order to
stabilize income fluctuations {e.g., Clarida, Gali and Gertler, 1998 and Gerlach
and Schnabel, 1998). It is then reasonable to assume that the European central
bank will target some average of the cyclical output variances of the different
nations belonging to the union. How much each nation and each region in Europe
will be affected will depend on the structure of correlation of the regional business
cycles with this average. The first task of this paper is to estimate, for each
region, the degree of “commonality” with the aggregate cycle. These estimates
will provide numbers for the potential cutput stabilization role of the central
bank.

Once, with the establishment of a central bank, the first step towards policy
integration has been accomplished, it is natural to ask whether to make a further
step and join a fiscal federation. This question has already been the object of
a small but growing academic.literature (e.g., Sala-i-Marsin and Sachs, 1962,
von Hagen, 1992, Bayoumi and Masson, 1995, Asdrubali, Serensen and Yosha,
1996, Fatas, 1998, Forni and Reichlin, 1998b}. Our second question is then on the
potential stabitization role of such federation. Unlike monetary policy, which can
only stabilize common fluctuations over time. fiscal policy has an additional role
as a provider of insurance, since taxes and transfers act as automatic stabilizers
which reallocate income across regions. In a separate paper (Forni and Reichlin,
1998b) we have argued that the potential insurance role of a European fiscal
federation is large. Here, analyzing regional as opposed to national data, we can
ask the question of whether such federation would be more effective than a nation
in providing insurance. National fiscal systems can insure against region specific
shocks, but a European wide federation can have an additional insurance role in
smoothing fluctuations induced by naticnal shocks. How large is this component
of output volatility? :

Our estimates of potential regional targets of common Furopean monetary
policy and fiscal insurance will give, as a byproduct, the geographical distribution
of potential winners from these policies which will allow us to ask the additional
political economy question of whether policy makers in the future are likely
to face national constituencies or coalitions of regions belonging to different
countries.

The model we propose is an extension of the traditional dynamic factor
model & la Sargent and Sims. We build on Forai and Reichlin (1996, 1998a) to
propose a simple method of estimation which is based on Law of Large Numbers
results and exploits the large cross-sectional dimension of our data set. In each
region, total ontput growth is seen as generated by shocks which are purely




specific to that local economy, shocks affecting all areas in the same nation and
Europe-wide shocks. Correspondingly, GDP growth is decomposed into a local,
a national, and a European component.

The main advantage of our method with respect to the econometric strate-
gies proposed elsewhere, as for example panel VAR, is that we can analyze a
data set with high geographical disaggregation while retaining both sophisti-
cated dynamic modeling and parameter heterogeneity. We are not relying on
arbitrary averaging either over time or across cross-sectional units, and we can
do this without sacrifying simplicity.

The dynamic aspect of the analysis is relevant because targets are implicitly
or explicitly defined at some time horizon. By estimating the variance at different
frequency bands, we are able to extract information about volatility of cycles of
different lenght. This is useful in order to establish some stylized facts about
Europe and the US, and to estimate the potential stabilization target of the
European monetary policy.

The regional geographic disaggregation is relevant because we can study
heterogeneity. This, besides being intersting per se, is important for the analysis
of the political economy aspects of stabilization policies. What is the regional
distribution of the potential winners and losers of federal policies?

This paper focus on the role of policy for variance stabilization. We do
not discuss the role of policy for convergence of the levels or growth rates of
regional income per capita. Both income levels and average growth can poten-
tiaily be affected by structural policies, but not by the traditional stabilization
tools discussed in this paper.

The paper is organized as follows. We first describe the model, the estima-
tion procedure and the data. We then report empirical results and discuss policy
implications. Next come a methodological section and summary and conclusions.

2. The model

Let us denote with y;? the growth rate of output for the i-th region of pation 7,
expressed in deviation from the time-series mean. We assume

v = B+ N+ L = aV(Ljes + 69 (Lynd + ()Y, (1)

forg=1,.... Jandi=1,... 1. Efj . N and L} are the European component,
the national component and the local component respectively, The functions
¢“(L). 6(L} and ¢(L) are rational functions in the lag operator L. The
European shock e;, the national shocks nj and the local shocks {}” are unobserved
unit-variance white noises, mutually uncorrelated at all leads and lags.

The difference of this model with respect to the traditional dynamic factor
model or index model (see Sargent and Sims 1977, Geweke 1977) is that the
factor nf is neither common nor idiosyncratic, It is an intermediate-level fac-
tor, common for regions belonging to the same country but orthogonal across
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countries.!

Some comments may be useful in order to avoid possible misunderstandings
about the model.

First, the local shock of a region cannot affect other regions and the national
shock of a nation cannot affect other nations. Therefore, if a shock originated
in a large country, e.g. a large policy shock in Germany, has non-negligible
effects on other countries, it must be considered as a European shock, not as a
CGerman national shock. Similarly, a shock should be labeled as national or local
depending on its effects rather than on its origin.

Second, the European components F;’, as well as the national components
of regions belonging to the same country, though driven by the same shock,

- have heterogeneous response functions to allow for possible heterogeneity of local

economic structures. Different regions may be affected by the same shock with
different time delays or even with opposite signs. In such cases, the correlation
across regions of the European components may be low, or even negative. In
the same way, we do not assume restrictions on the long-run effects a* (1}, 57(1)
and ¢(1), so that all shocks are permanent in general, but may be transitory
for particular regions. o

Finally, since the three components are mutually orthogonal, the variance
of y;7 can be decomposed Into the sum of the variances. The percentage of
the“total output variance explained by the European component measures the
extent to which income fluctuations of region ij are affected by Europe-wide
events. Moreover, we can distinguish between long-run and cyclical fluctuations
by looking at the spectral density function. Similar considerations hold for the
national and the local components.

The average across regions of the variance explained by the European com-
ponent can thus be considered as a synthetic index of the importance of Europe-
wide comovements in local incomes. Such an index cannot be interpreted im-
mediately as measuring the degree of synchronization between regional GDP
fluctuations, because of the heterogeneity of the response functions; in order to
get a complete picture about synchronization of cycles we have to look at the
cross-correlations between the Buropean components of different areas.

3. Estimation procedure

To estimate the model we use an adapted version of the procedure proposed in
Forni and Reichiin (1996, 1998a). which is based on the implications of the Law
of Large Numbers. To get an intuition of the basic idea, consider only regions
belonging to the same country and assume that the European component is
vero. Assume also for simplicity only contemporaneous responses to the shocks.
Dropping the index for the nation, model (1) becomes

yi= Nf+LCh=bne+c0y, i=1,.... 1

! Note that {1) can be interpreted as a J 4+ 1 common factors model with the regional
responses restricted in such a way that regions in nation j react only to the j-th factor.

3




Now consider the average §; = bn; + 5 ctii/I. If I is large, the local component
S cHi/T should be small in variance as compared with the common one, owing
to the orthogonality of the local shocks. Hence , is almost collinear to the
national shock. But this means that the unobserved common factor becomes
observable, so that we can simply substitute 7; for n; and estimate the model by
applying OLS equation hy equation (clearly we have an estimation bias, which
will be smaller the smaller is the percentage of the variance of g explained by
the local idiosyncratic component).

The same argument holds when considering for instance a weighted average
of regions, rather than the simple average §;. Hence we have different candidates
to use as regressors in OLS estimation. Qbviously some of them will be better
than others, depending on the percentage of idiosyncratic variance surviving
aggregation. Are there optimal weights, i.e. weights minimizing the variance
explained by the local components? The problem of finding the optimal regressor
is particularly relevant when the number of cross-sectional observations is not
very large, as is the case with the European part of our data set (see Section 4).

In Appendix i we show that the optimal regressor, within the class of all
linear combinastions of the yi’s, is obtained by using as coefficients the entries of
the eigenvector corresponding to the larger eigenvalue of the matrix £, where
¥ is the covariance matrix of the local components £: and I is the covariance
matrix of the variables yi. Moreover, the reciprocal of the larger eigenvalue is an
estimate of the percentage of the idiosyncratic variance in this linear combination
and can therefore be used for diagnostic checking.?

Since the matrix ¥ cannot be estimated directly from the data, we followecd
a two-stage procedure. In the first stage we assumed proportionality of X and
the diagonal matrix having the same main diagonal as ['. The weights obtained
undler this hypothesis were then used for a preliminary estimate of the model
and the diagonal entries of ¥ {the non-diagonal entries were set equal to zero
according to the orthogonality assumptiion). In the second stage this estimate
of B was used to get the final regressor.

Now let us come hack to the general case of the three-level factor model (1).
A hully detailed description of our estimation procedure is reported in Appendix
2. Here we give the main lines. Tirst, by averaging across regions belonging to
the same country we obtained J national agsregates with no local component.
Second, by averaging across these nationat aggregates we obtained a Buropean
aggregate with neither national nor local component. Finally, the model was
estimated by regressing region i7 on both rhe European and the j-th national
aggregate,

With this procedure we estimate, for each region, the three components—
Furopean, national and local. All the variances and spectral densities described
in Section 5 are computed from the estimated components.

2 We do not treat here the case of ¢ > 1 commeon factors. However, note that in this case
we should take g averages instead of only one in ordér to capture the common factor space,
and this could be done by taking as weights the first g eigenvectors of 11,
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4. The Data

The quality of data on regional output is poorer in Furope than in the US:
the sample period is shorter and the level of geographical disaggregation not
as fine; moreover, the level of disaggregation at which data are available is not
homogenous across different European countries. We tried to cope with this
problem by constructing two different data sets.

For the first one we aimed at the longest possible series, by reducing the
number of countries and local disaggregation and merging heterogeneous data.
The sources are Regio Eurostat and Burostat, regional yearbook, 1983. We
selected from the Regio data set observations on GDP in national currency
from 1977 to 1993, for 82 regions.® Then we deflated by the national consumer
price indexes published by the Eurostat. For the perlod 1973-77 and for the
same regions, we used data on gross value added at market prices in national
currency published in the Regional Yearbook of 1983 and deflated in the same
way. Groningen {Netherlands) experienced an exceptionally large {idiosyncratic)
income variation during the eigthies; we excluded this outlier from the data set
when computing average variances and spectra. -

In the second data set, we tried to include as many nations as possible, Data
on GDP in national currency are available from Reglo for 138 regions (including
Gréece, Spain and Portugal) from 1980 to 1093.* To compute real GDP we
deflated by the national consumption price index as before.

The source of US data is BEA, Regional Economic Information Systermn.
Total personal income by ¢ounty, from 1969 to 1993, was deflated by the US
implicit GDP deflator. Alaska and Hawaii were excluded because of missing
data, the District of Columbia because it contains cne region only. In the final
data. set we have 48 states and 3075 counties. Notice that the geographical
disaggregation here is much finer than European NUTSZ2,; a better comparison
would have required NUTS3 data, which unfortunately are not availabie. To
cope with this, we distinguished between large, medium and small areas. Large
areas are defined as those having income greater than 30 billion of US dollars in
1993; medium areas have more than one billion but less than 30 hillion dollars;
small areas have less than one billion dollars. Small areas, while being the
majority of US areas, are absent in Europe.

3 These are the 11 NUTSL regions for West CGermany (the west landers); the 11 NUTS1
UK regicns; 21 NUTS2 Franch regions (Corsica and the colonies are excluded); the 20 NUTS2
Italian regions; the @ NUTS2 Belgian regions; the 10 Duch regions abtained by taking NUTS1
for Est-Netherlands and NUTS2 for other areas. West Berlin was estimated for 1992 and 1993
by applying the ratio West Berlin/Berlin of 19981 to the Berlin data.

* In this data set the disaggregation level is NUTS2 for all nations but the UK and Est-
Nederland. West Germany: 31 regions; UK: 11 regions; France: 21 vegions (Corsica and the
colonies are excluded); Italy: 20 regions; Belgium: 9 regions; Netherland: 10 regions; Greece:
13 regions; Spain: 18 regions; Portugal: 5 regions {Acores and Madeira are excluded). West
Berlin was estimated as explained in the previous note.




5. Empirical Results

5.1 The basic facts

T"able 1 shows national averages across regions of the percentage of va,riaﬁce
explained by the three components for the two European data sets.

‘Lable 1. Average variance explained by the European component, the national
component and the local component

op/ol  o% /ol o%jud a? no. of optimal
Country *x100 %100 X I.OOy Total x 1{3{00 Regions V\E)aights
19731993
Germany 65.8 21.7 12.5 100 ,
United Kingdom 195 392 23 100 Log u g.gi
France 50.0 12.9 37.1 60 1.15 21 0.23
Ihaly_ 33.5 27.2 39.3 100 1.19 20 0.13
Belgium 51.7 24.9 23.5 100 1.04 10 0.14
Netherlands? 61.4 63 323 100 177 9 0.29
Large Regions 44.0 29.9 26.1 100 1.02 47 )
Medium Regions 446 176 37.8 100 1.41 34 i
Large EMU Regions® 52.9 20.3 26.7 106 0.99 37

Medium EMU Regions? 46.5 16.3 37.2 160 1.38 33
1980-1993

Germany 595 305 100 100 0.85 31 0.17
United Kingdom 17.5 74.3 82 100 0.99 11 0.02
France 49.9 245 256 100 1.67 a1 0.97
Italy 421 347 233 100 1.57 20 0.16
Belgium 5.5 249 106 100 108 10 011
Netherlands! 508 240 252 100 249 9 0.19
Gireece 48 821 231 100 712 13 8.00
Spain 179 248 273 100 2.57 18 0.08
Portugal 3.7 513 140 100 9.80 5 0.01
Large Regions 46.8 362 169 100 1.42 69 '
Medium Regions 31.9 45.6 22.5 100 3.32 68

Large EMU Regions® 52.9 200 181 100 1.18 58

Medium EMU Regions®  47.9 27.2 25.0 100 2.02 52

T Groningen is excluded.
2 UK is excluded.

3 UK. Greece and Portugal are excluded.

For most countries, for both data sets and for the two classes of dirsension
considered. the common European component explains the bulk of output vari-
ance. Exceptions are Greece, Portugal and the UK which show a large nation-
specific dynamics, well above 506%.° If we exclude the UK, in the first data
set the Buropean component is 52.9% for large regions and 46.5% for medium
sized regions. Similar figures are obtained for the second data set when Greece,

° For the 1973-93 period, Italy shows an idiosyncratic component which is larger than
the European. However, when only data from 1980 are considered, Italy is aligned with the
continental model.
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Table 2. Average variance explained by the US-wide component, the state com-
ponent and the local component

otg/on ok /ol vk /os al ro. of
State %100 X100 X100 Total x 1000 Counties
Connecticut 47.3 44.2 8.5 160 0.86 8
Maine 45.4 22.9 31.7 100 1.63 16
Massachusetts 38.0 47.4 14.6 100 1.05 14
New Hampshire 54.8 36.5 8.7 100 1.53 10
Rhode Island 50.3 35.4 14.3 100 1.21 5
Vermont 62.9 19.7 17.5 100 1.14 14
Delaware 54.9 26.2 18.8 100 1.11 3
Maryland 53.8 18.7 27.8 130 1.43 24
New Jersey 57.0 253 17.8 100 0.79 21
New York 45.7 29.2 25.1 100 0.64 62
Pennsylvania 65.5 9.8 24.7 100 0.85 67
[lineis 204 45.6 25.0 100 3.43 102
Indiana . 50.8 30.0 9.2 100 2.83 92
Michigan 60.8 11.2 27.3 100 1.63 83
Chio 63.3 11.6 25.1 100 1.36 88
Wisconsin 57.1 15.7 27.3 100 1.30 71
lowa 43.4 39.6 17.0 100 7.52 99
Kansas 19.2 25.2 55.6 100 15.62 105
Minnesota 44.3 28.1 27.6 100 10.81 87
Missourd 41.2 356.3 22.5 100 4.94 115
Nebraska 274 L & 307 35.9 100 18.48 93
North Dakota 25.2 35.0 16.8 160 42.99 53
South Dakeota 30.3 44.3 235.4 100 18.33 66
Alabama 54.3 0.7 36.0 106 2,12 67
Arkansas 16.7 13.3 40.0 100 3.19 75
Florida 49.0 23.1 36.9 100 2.01 67
Georgia 38.2 18.5 43.3 100 3.38 159
Kentucky 33.9 31.2 34.8 106 2.84 120
Louisiana 22.7 29.8 47.5 100 3.45 64
Mississippl 39.1 20.9 40.0 100 4.74 82
North Carolina 55.2 10.6 34.2 100 2.47 100
South Carolina 51.0 13.4 35.6 100 1.83 46
Tennesseea 59.3 10.6 30.0 100 2.35 95
Virginia 51.7 9.9 38.4 100 1.84 1G5
West Virginia 31.6 323 36.1 100 1.83 55
Avizona $4.2 13.0 40.8 100 3.68 14
New Mexico 28.3 16.0 553.7 100 3.87 32
QOklahoma 15.4 20,3 55.3 100 6.31 77
Texas 0.5 10.7 68.8 100 16.55 254
Colorado 21.3 3.4 65.4 100 10.64 G3
Idaho 19.6 40.1 39.8 100 581 4
NMontana 225 41.7 33.8 100 15.56 36
Utah 27.7 181 54.2 100 3.55 29
Wryoming 17.3 33.9 46.8 100 5.78 23
California 43.1 8.8 46.2 100 2.40 58
Nevada 21.8 31.0 7.2 100 5.18 17
Cregon 34.6 21.3 43.9 100 7.87 35
Washington 28.8 143 56.9 100 4.28 35
Large Counties 51.3 27.1 21.5 100 0.93 26
Medium Counties 54.0 20.C 26.0 100 1.25 732
Small Counties 28.6 28.4 42.9 100 8.62 2312




Portugal and the UK are excluded. Note also the enormous variance of Greece
and Portugal in the fifth column of Table 1.

In the last column of Table 1 we report the optimal weights computed
by our estimation procedure and placed on the national aggregates in order
to compute the European common factor. Surprisingly, in both data sets the
German aggregate® does not have the larger weight, but only the third, coming
after both France and the Netherlands. Note also that Greece, Portugal and the
UK have very small weights.

Table 2 shows the variance decomposition for the US. The comparison with
Europe is striking: the average size of the US-wide component is similar to that
of the European component of Table 1 when the UK is excluded (first data
set) and when Greece, Portugal and the UK are excluded (second data set).
Moreover, the US state component seems to be of the same order of magnitude
than the national component in Europe.

Overall, these results indicate that pre-monetary union Europe is already
very much “integrated”, with a small component of output volatility explained
by national shocks.

A more accurate picture can be given by analyzing the dynamic profile of
the different components. The problem can be analyzed through the frequency
domain representation. Figure 1 showsthe average spectra of the three compo-
nents for Europe (first data set, UK excluded) and the US (medium and large
counties), Although, as we have seen, the variances of the output components
are similar, the dynamic profiles are very different. There are two main dif-
ferences between Europe and the US. First. the European common component
is very persistent, whereas the US-wide component exhibits a typical business
cycle shape, which peaks at a period of around six years. By looking at low
frequencies we see that the total long-run variance is similar in Europe and the
US, so that the uncertainty about the future income level at, say, ten or twenty
vears is nearly the same. However—and this is the second difference—while in
the US the main bulk of long-run fluctuations is state specific or local, in Europe
the long-run variance is mainly common. This implies that European regions
have a iarger long-run covariance, l.e. larger cospectra near the vertical axis. In
other words, European regions have a “conimon destiny” in the long-run, much
more than US counties.

The latter statement needs an important qualification. We are not claiming
that Kuropean countries have similar income levels, or that they are converging
to the same income level. We only observe that permanent changes are strongly
corretated across countries. Still, both drift and initial levels, which are not
analyzed here, could be rather different. leading to persistent gaps, convergence
or even divergence.’

§ We recall that the German aggregate is not the German GDP, but the optimally
weighted average of the GDP’s of the German regicns,

7 Note also that we are analyzing total income. as opposed to per-capita income. Different
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Figure 1. The spectral shape of the three compcenents for Europe and the US
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Horizontal axis: frequency; vértical axis: spectral density. Common component: solid line;

National! {state} component: dotted and dashed line; local component: dotted line. Europe
(first data set, UK excluded) is on the left; US {large and medium counties) is on the right.

The analysis disaggregated by country (Figure 2) shows that the UK is the
only Furopean nation which, like the US, has a typical business cycle. The other
countries confirm the aggregate result of a large European wide component with
most of the variance concentrated at low frequency (although Italy has a lot of
high frequency variation in the idiosyncratic),

Before we can interpret these results on variance decomposition in terms of
degree of integration, we must study the degree of synchronicity and symmetry
of the propagation mechanisms of the common shock, If the response functions
of the common shock had different signs. the interpretation of a large common
component at low frequency would imply that regions are diverging, exactly the
opposite of what concluded so far.

A rough measure of symmetry and sinchronization is given by the regional
distribution of the correlation coefficients. In Figure 3 we report the frequency
density distribution of a grid of correlation intervals for European regions (first
data set) and US medium and large counties. In both cases, we can see that

dynamics of total income in the US and Europe could be compensated by migrations, leading
to similar dynamics of per-capita income.




Figure 2. The spectral shape of the three components for six European countries
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Horizontal axis: freguency; vertical axis: speciral density. Common component; solid line:
Naticnal (state) component: dotted and dashed line; lecal component: dotted line. F‘rorri
the lelt to the right: Germany, UK, France; Italy, Belgium, Nederland (Groningen excluded}
Nederland have a different scale on the vertical axis. N ’

most correlation coefficients are positive and large.® This confirms the interpre-
tation of variance decomposition results given above, even if we can notice that
European regional dynamics is slightly more asymmetric than in the US case.

Finally, to compiete the picture on Furopean integration, we want to ask the
question of whether regions which are “more European” (larger relative variance
of the Furopean component) belong to a particular geographical area. In order to
answer this question we shift to the second data set, which is the most complete
in terms of number of countries. Figure 4 reports the geographical distribution
of variance ratios between European-wide components and total variance. Light
gray indicates a small Furopean component while dark gray indicates a large
European component.

The Figure shows that, unlike what found by studies based on national data
(see e.g. Bayoumi and Eichengreen, 1993, Helg et al, 1995}, a core made by the
key countries France, Germany and the Benelux does not exist. Dark and light
spots are sparse, indicating that almost all countries are partly in and partly out.
The only exceptions are Greece and the UI{, which are clearly less integrated

8 The negative values are accounted for by Sicily, Sardinia, some UK regions and Gronin-
gen, the Duteh outlier.
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Figure 3. Density distribution of correlations among the common components
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with the rest of Europe. In general, heterogeneity within nations is at least as
large as heterogeneity across nations.

In summary, European regions are already highly integrated and are ex-
pected to “move together” in the long-run more than US counties. The common
shock exhibits high persistence in Furope and a typical business-cycle shape in
the US. If we exclude Greece and the UK, Europe appears a continent of regions
rather than nations, as far as output fluctuations are concerned.

Our estimates on the degree of European integration based on cutput data
are in line with what found by Fatds (1997) for unemployment, Fuss (1997)
for income per capita and by Vifials and Jimeno (1996) for employment. They
contrast, however, with the earlier literature on the optimality of Europe as
a currency area (e.g. Bayoumi and Eichengreen, 1993) which obtained lower
astimates. Given the variety of methods used in the literature, results are difficult
to compare. One likely explanation for the discrepancy of results, however, is
the higher level of aggregation at which those studies were conducted.

5.2 The potential output target of the European central bank

National central banks can target that component of the output variance which
is common to all regions in a nation but are unable to smooth idiosyncratic

1




Figure 4. Percentage of output variance explained by the European component Table 3. Average long-run, medium-run and short-run variance of in Europe
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. and the US

- Common National Local Tot. var.
?& '1* Period Comp. Comp. Comp. Total »x1000
§ & Buropean Regions — UK excluded (70 regions)

= i > 10 years 17.6 43 4.3 26.4 0.31
% ' 5— 10 years 13.5 3.9 5.8 23.2 0.33
% < 5 years 18.3 9.7 22.4 50.4 0.54
| Total 49.5 18.1 32.5 100.0 1.19
% /S medium and small counties (758 counties)

Z > 10 years 12.0 8.4 5.8 26.3 0.29
- 5 — 10 years 17.7 48 5.4 27.9 0.26
o < 5 years 924.0 7.2 4.7 45.9 0.56
. Total 53.7 20.3 26.0 100.0 112

-
S

of the EMU) and the US. We report average variances for both cycles between

i

g)z_}gk regions have a large European component. Limits for color changes are 0.23, 0.42, 0,58,

regicnal output changes. Similarly, the future Ewropean central bank will only
be able to target that component of output volatility which is common to all
regions of Eurcpe, but it is unable to target nation-specific variance. Moreover
the typical target of monetary policy is the cyvele, not long-run volatility. This i;
not because long-run income stabilization is undesirable, but because monetarv
policy shocks, having mainly temporary effects on output, cannot be used as
a long-run stabilization device. Studies on the reaction functions of monetary
policy indicate that central banks react to output gap indicators {Clarida, Gali
and Gertler, 1998 and Gerlach and Schnabel. 1998) and this implies smoothing
output volatility at cyclical frequencies. Hence a measure of the potential targei
of the common monetary policy should be defined as the short-run component
of the output variance which is neither regional nor nation specific.

In Table 3 we report variance decomposiiions at different frequencies for
Europe (excluding the UK which is not going to participate to the first phase
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five and ten years and cycles of less than five years. Assuming a realistic target
to be a cycle of less than five years, we estimate the potential smoothing effect
of the common monetary policy to be a variance accounting for 18.3% of the
total. Notice that this is less than 50% of the total common component, which
is not surprising, since the latter is very persistent. Notice also that this number
is lewer than in the US, Tt #s iteresting to note that, notwithstanding the anti-
cvclical monetary policy of the Federal Reserve, the US cyclical variance remains
targer than the European one. A counterfactual exercise would be interesting,
but it is beyond the scope of this paper. '

5.3 The potential insurance role of a fiscal federation

Fiscal policy, like monetary policy, can be used to stabilize aggregate output over
time. In addition, however, it has the role of stabilizing local output by acting as
an automatic insurance mechanism. Regions which are performing particularly
well pay more taxes than regions experiencing temporary slowdowns and receive
less bensfits.

Abstracting from political economy tvpe of considerations {for & discussi
moral hazard problems related to the institution of a fiscal fecleration, see Persson
and Tabellini, 1996), a European-wide insurance mechanism would be more
offective than a national one, simply because of size; a fiscal federation can
potentially insure both nation specific and purely regional volatility, while a
nation can only insure regional variations. Only in the case in which the national
component of variance is negligible, a fiscal federation will not have a higher
insurable potential than a national insurance system. The size of the national
component of outpus volatility will then tell us how much scope there is for a
fiscal federation.

But should we look mainly at long-run fluctuations or short-run fluctua-
tions? While traditional anti cyclical policies, being based on intertemporal
income transfers, can only address short-run volatility, a fiseal federation, by
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acting through cross-sectional transfers, can in principle reduce both short-run
and long-run variance. From Table 3 we can see that national fluctuations ac-
count for about 18% of total variance. Hence the scope for a fiscal federation as
an insurance mechanism is not negligible,

5.4 Political economy

From the discussion, we can say that the map of potential losers and winners of
a federal fiscal policy is given by the geographical distribution of the variance of
the nation-specific component over total variance. Were the heterogeneity to be

found within nations and not between nations, we may infer that the degree of -

consensus against a common fiscal policy will not be different than the consensus
towards a national fiscal policy. Figure 5 reports the map of the nation-specific
variance over total variance.

The map shows clearly that Greece and the UK would benefit more than
other countries from fiscal integration.” However, once again, if we exclude Greece
and the UK, the map of potentially insurable risk is regionai, not national. The
lighter areas, which represent very low relative national variance, correspond
roughly to the dark areas of Figure 3 of regions with the highest relative com-
mon variance (the more integrated regions}. These regions belong to Northern
[taly, part of Germany and France—-the corridor of commercial and productive
activities of post-Middle Age Europe. The map suggests that potential opposi-
tion to a federation will not be larger than existing regional opposition against
national federations.

If we construct the same map for cyclical frequencies only, we obtain a
picture of the regions which will suffer most in terms of output stabilization
from federal monetary policy. This map differs only slightly from Figure 5 and
therefore we do not report it. The conclusion is that, as expected, the more
integrated regions will lose less from the establishment of Europe-wide targets.
These regions, on the other hand, have less to gain from the establishment of a
fiscal federation.

5.5 Diagnostic checking

At this point, some words should be spent about diagnostic checking, As we
have alredy seen. our two FEurepean data sets are not very large both in the time
and the cross-sectional dimension. Since the estimation procedure is based on

9 In Forni and Reichlin (1998b), by analyzing a simple consumption model, we argue
that welfare is related to long-run volatility, rather than volatility per se. The basic intuition
is that consumers may do a lot by themselves, through saving decisions, in order to smooth
short-run fluctuations, but are impotent with respect to permanent shocks. As a consequence,
pelicy should concentrate on long-run stabilization rather than short cycles. If this argument
is correct, we have to focus mainly on the fraction of long-run volatility (rather than total
volatility) accounted for by the national component. This fraction however is very similar to
the 18% mentioned before {4.5/26.4, see Tabie 3, first line), so that the main conclusion does
not change.
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Figure 5. Variance ratios: national component over total variance

Darker regions have larger variance. Limits for color changes are 0.16, 0.27, 0.37 and 0.56.

the assumption of a large cross-section, one may wander whether in the present
case the cross-sectional dimension is large enough to get reliable results.

As shown in Section 3 and Appendix 1, the reciprocal of the larger eigenvalue
of the matrix &' is an estimate of the percentage of idiosyncratic variance
which is still present in the optimal weighted average that we use as an approx-
imation to the common factors. The numbers we obtained from estimation are
quite comforting. For the first data ser the larger percentage of local variance in
the national averages is 2.4%,'% while the percentage of non-European variance
in the European average is 6.1%. In the second data set, where more countries
are present, the latter figure reduces to +.1%. The percentage of local variance
in the national averages is less than 2% for all nations except Portugal, which
has 7.8%.

10 Curiously the larger figure is not for the Netherlands, which have only nine regions,
but for Italy, which has twenty regions. The smaller percentage is for Germany (0.8%).
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6. Methodological notes

The questions studied here, as well as several interesting economic problems,
cannot be suitably addressed without modeling a large number of time series,
An important feature of the dynamic factor model is that it provides a repre-
sentation of the dynamic relations among many cross-sectional units which is
both flexible and parsimonious. Forni and Reichlin (1996, 1998a) show that,
contrary to the common wisdom, estimation of the factor model is quite sim-
ple when large cross-sections are involved. By contrast, more popular models
such as VARs or panel data models fail either in parsimony or in flexibility. In
VAR models the number of parameters to estimate is typically too large with
respect to the number of available observations over time. On the other hand,
panel data techniques, besides requiring a clearcut a prior: distinction between
‘dependent’ and ‘independent’ variables, entail homogeneity assumptions on the
response functions of different units which are severely restrictive when only a
few observable explanatory variables are available.

‘The Panel VARs which have been used to study dynamics for many regions
and nations (Blanchard and Katz, 1992, Decressin and Fatas, 1995, Obstfeld and
Peri, 1997) while representing an interesting attempt to solve the trade-off, are
less flexible than the model employed here. Indeed, the panel VAR model can be
secn as a particular case of (1), where the restriction is that regions belonging to
the same country have the same propagation mechanism, up to multiplication
by a scalar, which must be the same for the national and the European shocks.
More precisely, by setting in model (1) ¢¥{L} = a¥a’(L), 6(L) = abi(L,),
and ¢7(L) = ¢/ (L) we get

v = a f] + (L)

where f{ = a’(L)e, + 4 (L)ni. By averaging across regions belonging to country
j the local components wash out, so that the national average is y] = a9 f7,
where o/ = 3. a7 /17, Hence

y = oyl 4 U (LW

where a'f = a'//a/. The Panel VAR strategy consists in first regressing yi’
on g and then performing a restricted VAR on the residuals, separately for
each nation j. While homogeneity of the response functions, at least to the
European shock. is roughly in fine with our empirical findings, the assumption
that the coefficient @’ is the same for the national and the Furopean shocks
seems rather restrictive. More generally, the panel VAR model above fails to
distinguish properly between the national and tke European component.

~ The dynamic factor framework provides a notion of comovements which is
very natural. As explained in Section 2, the percentage of variance accounted for
by the common component is a measure of comovement which emerges naturally

from the common-idiosyncratic representation of factor models. This notion -
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of comovement is different from what has been proposed by the literaturfe on
common trends {Stock and Watson, 1988), common features (Engle and Kozicky,
1993} and common cycles (Vahid and Engle, 1953). ’_Ihe example k.)elow may h'elp
to clarify this point. Consider the following very simple dynamic specification
of model (1), with only two regions and zero national component:

Aytl =aey + (1 - bL)'i"g-
Ay} =ae, + (1 — bL)IZ.

The two regions do not have either common trerids or common cycles, since the
; . . . _ 1 2 .
first difference of the linear combination z: = y; —ayy s

Az = (1 — a)aey + {1 — bLY(IL — al?),

which do not have a unit root in the Wold representation (unless_b = i and
o = 1) and is not. serially uncorrelated (unless b = 0). Nevertheless, if a is large,
the two processes comove strongly according to the measure proposed abave.
Tndeed, their correlation may be arbitrarily close to unity (both at long-run and
evelicsl frequencies), depending on the size of a.

"< The example also shows th#t the concepts of common trends and common
cycles are not particularly useful in order to get a measure of comqvement b(law
tween the GDP growth rates of a set of regions or nations. The main reason is
that cointegration tests, as well as tests on common features, can only prowlde
a binary result: either the regions comove perfectly or not. For instance, coin-
tegration gives a unambiguous result on the strgngth o.f lloug,'r—run comovemen'ts
only if all regions are pairwise cointegrated. This cond%tlon is ra‘ther strqng; in
practice, it will be never satisfied by a large set of regions, leaving us with no
useful indications about the relevant problem.!!

7. Summary and Conclusion

This paper proposes a method to study synchronization of output ﬁuctua.t%ons
at different levels of aggregation and compares estimates for European regions
and US counties. For all regions we estimate the relative variance of a dynamic
component generated by a European-wide shock, its dynamic profile and the
pattern of its cross-regional correlations. o

We find that Eurcpe is as much integrated as the US. Integration is mea-
sured by the relative variance of a European-wide {US-wide) compouen.t with
respect to the total variance of output growth, The disaggregated vana.lysm con-
firms this fact for all countries except for the UK and Greece. We also find a
European core formed by regions with a large common contipenent. The b.OLIljld—
aries of the core, however, are not national so that all nations are partly inside

11 For a more detailed discussion on cointegration and long-run comovement see Croux,
Forni and Reichlin {1998).
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and partly outside the core. In general, we find that the national dimension in
Europe is not very important: what matters is the European component and a
purely local component,

We propose a measure of the potential output stabilization target of the
future European central bank as the percentage of total variance accounted for
by short-run Europe-wide fluctuations. We find the potential target to be about
18% of total variance against a 24% in the US case. The smaller scope for federal
monetary policy in Europe is explained by the higher level of persistence of the
European common shocks with respect to US wide shocks.

Further, we measure the variance stabilization role of a European fiscal fed-
eration (in addition to what is already stabilized by existing national systems} as
the percentage of total variance accounted for by national short-run fluctuations.
‘This is estimated to be around 18% of total variance. Therefore, the ensemble of

federal policies for stabilization have a non-negligible potential target of about
40%.
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APPENDIX 1
The optimal weighting procedure

Let us focus the attention on a single nation, so that, dropping the index j,

model (1} becomes
ye = E} + N} + L; = Cy + L},

where the common component C? is orthogonal to the local idiosyncratic com-
ponent £:. Now let us indicate with ¥ the covariance matrix of the vector of
the idiosyncratic components £y = (£} £!) and with I' the covariance
matrix of the vector of the variables ¥; = (y} y{ ). We are looking for
the I-dimensional vector w minimizing the ratio var(w’ L) /var(wYs), or, equiv-
alently, the function '

log (w'Tw) - log (w'Sw).

This function is homogeneous of degree zero in w, so that it reaches an interior
maximum in RT—0 (0 being the null vector) on a ray through the origin satisfying

the first order condition "
20w 25w

wlw wiw
- -

Assuming the invertibility of £. this is equivalent to

w'iw

. 2_1]—",1! —

w Bw
Imposing the latter condition. in turn, is equivalent to imposing
D7 Tw = Aw {(2)

for some scalar A and some w # 0. This is because a couple A, w satisfying (2}
must fulfill A = w'Tw/wBw.

Hence the first order condition is satisfied by, and only by, the eigenvectors
of 71T moreover, the eigenvalues A are the reciprocals of the objective function
var(w’£,)/var(w'Y;) evaluated at the corresponding eigenvectors. [t follows that
the solution of the above programming problem must be given by the eigenvector
corresponding to the maximum latent reot of $IT. Moreover, the reciprocal of
the maximum latent root is an estimate of the percentage of the idiosyncratic
variance in the optimal iinear combination w'Y; and can be used for diagnostic
checking.

ff T is diagonal, as it is assumed here. equation (2) have a simple interpre-
tation. Since

cov{y! . w'y:)
Tw= ,

cov(yf . w'ye)
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equation {2} reduces to

cov (g, w'ye) ; .
var(Z0) = Auw?t, i=1,...,1
i.fe. t_he ‘weight of region ¢ rust be larger, the larger is the covariance of re-
gion ¢ with the aggregate and the smaller is the variance of the idiosyncratic
component.
Note also that in the particular case of perfectly correlated common com-

pone?ts,. i.e. Cf = a*Cy, w is proportional to a’/var(£:), which clearly shows
that ‘weights’ are not necessarily positive.
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APPENDIX 2
The estimation procedure

The complete estimation procedure is in five steps.

Step 1 We washed out the local components by computing, for each nation 7,
the linear combination

IJ
Jo_ 13,00
Y = E wHyy’,
2==]1

where the coefficients w'/ are those minimising the ratio of the variance of the
local component over the total, as explained above. Hence

yi ~ af(L)e, + ¥ (L)nd = B} + N},

where a?(L) = S wiati (L) and /(L) = T, wiib(L).
Step 2 We eliminated the national components by computing the linear combi-

nation
J

ye =Y _uwiyl,

- - . & j:l
where the wi’s are chosen again to minimize the ratio between the non-common
variance to the variance of y;. Then

ye = a{L)es,

where a(L) = Zj:]_ wlal (L),

Step 3 Assuming equality in the above reiation, along with invertibility of a(L),
we can write e, and therefore Ej, as a linear combination of the present and
the past of y:, so that

yl =l (L)ye + N7,

We estimated the above equations by OLS, with a/{L) specified as a second
order polynomial.'? These auxiliary regressions are needed in Step 5 in order to
disentangle the national and the European component.

Step 4 A similar reasoning leads to the relation

y! = oLy + 3Lyl + L7

12 1y principle a{L) can be non-invertible toward the past. In order to allow for rcots
smaller than unity in modulus we have to specify o/ (L) as a bilateral operator {for a discussion
on this peint see Forni and Reichlin 1986). We tried different specifications for the ad (L),
including both leads and lags of ¥, but we found that a two-lags specification could not be
rejected by the F-test,
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We estimated the above regression equations by OLS. Algp in this case we found
that a second-order specification for both a*(L) and §(L) was good. In this
way we got an estimate for the local components £7.

Step 5 By substituting for yf in the above relations we see that

By =a¥(L)y, + 87 (L)e (L)y:
N =G (LN} =y = By = L.

This provides estimates for Efj and N;’j )

A complete estimation of the parameters of {1) is beyond our aims. However,
estimates for «'7(L) and 67(L) could in principle be obtained by estimating a(L)
(by univariate ARMA modelling of y;) and /(L) (by univariate modelling of the
N{’s) and using the relations

a“(L) = {a™ (L) + 8Y(L)e (L)) a(L)
BH(L) =8 (L)Y {L).

24

20.

11,

23
24,
25

26.

27.

28

Maria Cristina Marcuzzo [1985] “Yoan Violet Robinson (3903-
1983)", pp. 134

Sergio Lugaresi [1986] “Le imposte netle teorie del sovVIappil”, pp.
26

Massimo  *Angelille ¢ Leonardo Paggi [1986] “PCI e
socialdemocrazie eurepee. Quale riformismo?”, p. 158

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

z.i.f?aolo Bosi e Paolo Silvestd [1986] “La distribuzione per aree
‘Vdisciplinari dei fondi destinali ai Dipartimenti, Istituti e Centri
» dell"Universitd di Modena: una proposta di rifarma”, PP. 25
¥
Marco Lippi [1986] “Aggregations and Dynamic in One-Equation
Econometric Models”, pp. 64

Paclo Silvestri [1986] “Le tasse scolastiche e universitarie nella
Legge Finanziaria 19867, pp. 41

Mario Forni [1986] “Storie familiar e storie di proprietd, Itinerari
socialj nell’agricoltura italizna 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

Femando Vianello [1986] “Labour Theory of Value”, pp. 31

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

Maria Cristina Mércuzzo & Annalisa Rosselli [1986] &“The‘Tféofy
of the Gold Standard and Ricardo’s Standard Comodity”, pp. 30

Giovamni Selinas [1986] “Mercati del lavoro locali ¢ carriere di
lavoro giovanili”, pp. 66 .
Giovanni Bonifati [1986] “Saggio dell'interesse e domanda
effettiva. Osservazioni sul cap. 17 della General Theory”, pp. 42

Marina  Murat  [1986] “Betwin old and new classical
macroeconomics: notes on Lejonhufvud’s notien of full information
equilibrium”, pp. 20

Sebastiano Brusco e Giovanni Solinas  [1986]  “Mobilits
occupazionale e disoccupazione in Emilia Romagna™, pp. 48

Mario Forni [1986] “Aggregazione ed esogeneita”, pp. 13

Sergio Lugaresi [1987] “Redistribuzione def reddito, consumi e
occupazione”, pp. 17

Fiorenzo Speratto f1987] “L’immagine neaopopulista 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. &

Leonardo Paggi [1987] “Contemporary Europe and Modem
America: Theaties of Modernity in Comparative Perspective”, pp.
38 .

Femnando Vianelle [1987] “A Critique of Professor Goodwin’s
‘Critique of Sraffa™, 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 ¢ territorio. Approccio ad un tema
geografica-economico”, pp. 40

Enzo Mingione ¢ Giovanni Mottura  [I987]  “Fattori di
trasformazione e nuovi profili sociali nelPagricoltura italiana:
qualche elemento di discussione”, pp. 36

Giovanna Procacei [1988] “The State and Social Control in Italy
During the First World War”, pp. 18

Massimo Matteuzzi e Annamaria Simonazzi [1988] “II debito
pubblice™, pp. 62

29 ,
30.
3L
3.

33

34.
35.

36.
37

38

39.

41
42,

43.

45,

47.
48.
49,

50.

51.

52,

53.
54,
355,

56.

Maria Cristina Marcuzzo (a cura di) [1988] “Richard F- Kahn. A
discipline of Keynes”, pp. 1i8

Paole Bosi [1988] “MICROMOD. Un modello dell’economia
italiana per la didattica della politica fiscale™, pp. 34

Paclo Bosi [1988] “Indicatori dells politica fiscale. Una rassegna e
un confrento con I"atuto di MICROMOD™, pp. 25

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

Margherita Russo [1988] “Distretto Industriaie 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 empirical analysis”, pp. 28

Carlo Grillenzoni [1988] “Identification, estimations of multivariate

transfer functions”, pp. 33

Nerio Naldi [1988] ““Keynes’ concept of capital”, pp. 40
Andrea Ginzburg {1988] “locomotiva Italia?", pp. 30

Giovanni Mottura [1988] “La ‘persistenza’ secolare. Appunti su
agricoltura contadina ed agricoltwre familiare nelle societd
industriali”, pp, 40

Giovanni Mottura [1988] “L’anticamera dell’esode. I contadini
italiani della ‘restaurazione contrattuale’ fascista afla tiforma
fondiaria™, pp. 40

Leonardo Paggi  [1988]  “Americanismo e riformismo. La
socialdemocrazia europea neli’economia mondiale aperta™, pp. 120

Annamaria Sinonazzi  [1988]  “Fenomeni di isteresi nella
spiegazione degli alti tassi di interesse reale”, pp. 44

Antonietta Bassetti [1989] “Analisi dell’andamento e della casualits
della borsa valor™, pp, 12

Giovamna Procacei [1989] “State coercion and worker solidarity in
Italy (1915-1918): the moral and political content of social unrest”,
pp. 41

Carlo Alberto Magni [1989] “Reputazione e credibilitd di una
minaccia in unh gioco bargaining”, pp. 56

Giovanni Mottura  [1989]  “Agricoliura 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 Bosi , Roberto Golinelli , Anna Stagni [1989] “Lé origini de}
debito pubblico e il costo della stabilizzazione”, pp. 26

Roberto Golinelli [1989] “Note sulla struttura e sull’impiego dei
maodelli macroeconometrici”, pp. 2}

Marco Lippi . [1989] “A Shorte Note on Cointepration and
Aggregation”, pp. 11

Gian Paolo Caselli ¢ Gabricle Pastrello [1989] “The Linkage
between Tertiary and Industrial Sector in the Italian Econemy: 1951-
1988. From an Extemal Dependence to an Intemnational One”, pp.
40

Gabriele Pastrello [1989] “Francois quesnay: dal Tableau Zig-7ag
a} Tableau Formule: una ricostruzione”, pp. 48

Paalo Silvestri [1989] "1l bilancio dello stato”, pp. 34

Tim Mason [1990] “Tre seminari di storia sociale contemporanea”,
Pp. 26

Michele Lalla [199¢) “The Aggregate Escape Rate Analysed
throught the Queueing Modei”, pp. 23

Paola Sitvestri [1990] “Sullautonomia finanziaria dell’universiti”,
pp. 11

Paoia Bettolini, Enrico Gievannetti [1990] “Une studio di “filiera”
nell’agroindustria. 1 caso del Parmigiano Reggiano”, pp. 164




57.

58.

59.

60.

61.

62.

63.

65.

66.

67.

68.

69.

7.

Tl

T

3.

74

75.

76.

78.

71

79.

80.

81.

82,

83.

84,

Paolo Bosi, Roberto Golinelli, Anna Stagni [1990] “Efferti
macroeconomici, setteriali e distribwivi  dell’armonizzazione
delIVA", pp. 24

Michele Lalla [1990] “Modelling Employment Spells from Emilia
Labour Force Data”, pp. 18

Andrea Ginzburg [1990] “Poiitica Nazionale e commercio
internazionale”, pp. 22

Andrea Giommi [1990] “La prebabilitd individuale di risposta net
trattamento dei dati mancanti”, pp. 13

Gian Paclo Casetli ¢ Gabriele Pastrelic [1990] “The service sector
in planned econornies. Past experiences and future prospectives™,

pp. 32

Giovanni Solinas 11990] “Competenze, grandi industrie e distretti
industriali,. 1 caso Magneti Marelli®, pp. 23

Andrea Ginzburg [1990] “Debito pubblico, teoric monetarie e
tradizione civica nell' Inghilterra del Settecento”, pp. 30

Mario Forni  [1990] “Inceriezza, informazione e mercati
assicurativi: una rassegna”, pp. 37

Mario Forni [1990] “Misspecification in Dynamic Models”, pp. 19

Gian Paclo Caselli & Gabriele Pastrello [1990] *“Service Sector .

Growth in CPE’s: An Unsolved Dilemma”, pp. 28

Paola Bertolini [1990] “La situazione agro-alimentare nei paesi ad
economia avanzala”, pp. 20

Paoia Bertolini [1990] “Sistema agro-alimentare in Emilia
Romagna ed cccupazione”, pp. 65

Enrico Giovannetti §19%0] “Efficienza ed innovazione: it modello
“fondi e flussi” applicato ad una filiera agro-industriale”, pp. 38

Margherita Russo  [1990] “Cambiamento tecnico e distretto
industriale: una verifica empirica”, pp. 145

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

Paclo  Silvestri [1990] * La Legge Finanziaia. Voce
dell’enciclopedia Europea Garzanti”, pp. 8

Rita Paitrinieri [1990] “La popolazione italiana: problemi di oggi
di domani”, pp. 57

Enrico Giovannetti [1990] “Illusioni ettiche negli andamenti delle
Grandezze distributive: la scala mobile e 1" appiattimento’ delle
retribuzioni in una ricerca”, pp. 120

Eorico Giovannetti [19%0] “Crisi ¢ mercato del lavoro in un
distretto industriale: il bacino delle ceramiche. Sez I”?, pp. 150

Enrico Giovamnetti [1990] * Crisi e mercato del lavors in un

distretto industriale: il bacino delle ceramiche. Sez. II”, pp. 145

Antonietta Basseti e Costanza Torricelli [1990] “Una
riqualificazione  dell’approccio  bargaining alla  selezioni di

. portafoglio”, pp. 4

Antenietta Bassetti e Costanza Torricelli [1990] “II portafoglio
ottime come soluzione di un gioco bargaining”, pp. 15

Mario Forni [1990] “Una nota sull’errore di aggregazione”, pp. 6

Francesca Bergamini [1991] “Alcune considerazioni  sulle
soluzioni di un gioco bargaining”, pp. 21

Michele Grillo ¢ Michele Polo [1991] “Political Exchange and the
allocation of surplus: a Model of Two-party competition”, pp. 34

Gian Paolo Caselli ¢ Gabriele Pastretlo [1991] “The 1990 Polish
Recession: a Case of Truncated dMultiplier Process™, pp. 26

Gian Paclo Caseili e Gabriele Pastrello [1991] “Polish firms:
Pricate Vices Pubblis Virtues”, pp. 20

Sebastiano Brusco ¢ Sergio Paba [1991] “Connessioni, competenze
€ capacitd concomrenziale nell’industria delta Sardegna”, pp. 25

85.
86.
87
8.
89.

90.

91.

93,
94,
95.
96.

97.

93.

100.

101

102.

103.

104.

105.

106.

107.

108.

109.

110.

Claudic Grimaldi, Rony Hamaui, Micola Rossi {i991] “MNon
Marketable assets and bauseholds” Portfolio Choice: a Case of Study
of Ttaly”, pp. 38

Giulio Righi, Massimo Baldini, Alessandra Brambilla [1991] “Le
misure degli efferti redistributivi delle imposte indirette: confronto
tra modelli alternativi”, pp. 47

Roberto Fanfani, Luca Lanini {1991] “Innovazione e servizi nelle
sviluppo della meccanizzazione agricola in Italia”, pp. 35

Antenella Catmi ¢ Roberte Golinelli [1992] “Stima ¢ applicazioni
di un sistema di domanda Almost Ideal per 'economia italiana™, pp.
34

Maria Cristina Marcuzzo {1992] “La relazione salari-occupazione
tra rigidita zeali e rigiditd nominali®, pp. 30

Mario Biagioli [1992] “Employes financial participation in
enterprise resuits in Italy”, pp. 50

Mario Biagioli [1992] “Wage structure, relative prices and
international competitiveness™, pp. 50

Paolo Silvestri ¢ Giovanni Selinas [1993]  “Abbandoni, esiti e
carriera scolastica. Uno studio sugli studenti iscritti alla Facolta di
Economia ¢ Commercio dell’Universitd di Modena neil’anno
accademico 1990/19917, pp, 30

Gian Paole Caselli e Luca Martineili [1993] “Italian GPN growth
1890-1992: a unit root or segmented trend representatin?”’, pp. 30

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

Alberto Rinaldi [1993] “Lo sviluppo dell’industrie metalmeccanica
in provincia di Modena: 1945-1990”, pp, 70

Paole Emilio Mistrulli [1993] “Debito pubblico, intermediarn
finanziari e tassi d'interesse: 1l caso italiano™, pp. 30

Barbara Pistoresi [1993] “Modelling disaggregate and aggregate
labowr demand equations. Cointegration analysis of a labour
demand function for the Main Sectors of the Italian Economy: 1950-‘
1990", pp. 43 »

Giovanni Bonifati [1993] “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 [1994] “The relationship(s)
among Wages, Prices, Unemployment and Productivity in Italy™, pp.
30

Mario Forni [1994] “Consumption Volatlity and Income
Persistence in the Permanent Income Model”, pp. 30

Barbara Pistoresi [1994] “Using a VECM to characterise the
relative importance of permanent and transitority components”, pp.
28

Gian Paolo Caselli and Gabriele Pastrello [1994] “Polish recovery
form the slump to an old dilemma”, pp. 20

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

Giovanni Benifati [1994] “Progresso tecnico, investimenti e
capacita produltiva”, pp. 30

Giuseppe Marotta [1994] “Credit view and trade credit: evidence
from Italy”™, pp. 20

Margherita Russo [1994] “Unit of investigation for local economic
development policies”, pp. 235

Luigi Brighi [1995] “Monotonicity and the demand theory of the
weak axioms”, pp. 20

Mario Forni & Lucrezia Reichlin  [1995] “Modelling the impact of
technological change across sectors and over time in manufactoring”,

PP 25

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

Massimo Baldini {1995] “INDIMOD. Un  modello  di
microsimulazione per lo studio delle imposte indirette”, pp. 37

114,

117.

118.

119.

120

121.

B a

122,

123,

128

129,

130.
131
132,
133,

134,

135,

136.

Paolo Bosi [1995] “Regionalismo fiscale ¢ autonomia tributaria:
I'emersione di un modello di consenso”, pp. 38 :

Massimo Batdini {1995] *Aggregation Factors and Aggregation
Bias in Consumer Demand”, pp. 33

Costanza Torricelli [1995] “The information in the term structure of
interest raies. Can stocastic models help in resolving the puzzie?”
PR 25

Margherita Russo [1995] “Industrial complex, péle de
développement, distretto industriale. Alcune questioni sulle unita di
+ indagine nell’analisi dello sviluppo.” pp. 45
i

ai:'Angelika Moryson [1995] “50 Jahre Deutschland. 1945 - 1995” pp-

s ?!

* Paolo Bosi {1995] “Un punte di vista macroeconomico sulle
caratieristiche di lunge periodo del nuovo sistema pensionistico
italiano.” pp, 32

Gian Paclo Caselli e Salvatore Curatolo {1995] “Esistono relazioni
stimabili fra dimensione ed efficienza delle istiturioni e crescita
produttiva? Un esercizio nello spirito di D.C. North.” pp. 11

Mario Forni ¢ Marco Lippi [i995] “Permanent income,
heterogeneity and the error correction mechanism.” pp, 21

Barbara Pistoresi [1995] “Co-movements and convergence in
international outpul. A Pynamic Principal Components Analysis”
PP 14

Marie Forni e Lucrezia Reichlin [1995] “Dynamic common factors
in large cross-section” pp. 17

Giuseppe Marotta [1995] “Il credito commerciale in Italia: una nota
su alouni aspetti strutturali e sulle implicazioni di politica monetaria™
pp. 20 - [ T

Giovanni Benifati {1995] “Progresso tecnico, concorrenza e
decisioni di investimento: una analisi delle determinanti di lungo
periodo degli investimenti” pp. 25

Giovanni  Bonifati [1993] “Cambiamento fecnico e crescita
endogena: una valutazione critica delle ipotesi del modetlo di
Romer” pp. 21

Barbara Pistoresi & Marcello D’ Amato [1995] “La riservatezza del
banchiere centrale & un bene o un male? Effetti dell’informazione
incompleta sul benessere in un modello di politica monetaria.™ pp. 32

Barbara Pistaresi [1995] “Radici unitarie e persistenza: 'analisi
univariata delle fluttuazioni economiche.” pp. 33

Barbara Pistoresi ¢ Marcello D' Amato [1995] “Co-movements in
European real ontputs™ pp. 20

Antonio Ribba [1996] “Ciclo economico, modello lineare-stocastico,
forma dello spettro delle variabili macroeconomiche” Pp. 31

Carlo Alberto Magni [1996] “Repeatable and una tantum reai options
a dynamic programming 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 credit redistribution thwart
menetary policy? Evidence from Italy” pp. 20

Mauro Deil’Amico ¢ Marca Trubian [1996] “Almost-optimal
solution of large weighted equicut problems™ pp. 30

Carlo Alberto Magni [1996] “Un esempie di investimento industriale
con inlerazione competitiva e avversione al rischio™ Pp. 20

Margherita Russo, Peter Borkey, Emilio Cubel, Frangois Lévaque,
Francisco Mas {1996] “Local sustainability and competitiveness: the
case of the ceramic tile industry” pp. 66

Margherita Russo [1996] “Camionetto tecnice € relazioni tra
Imprese” pp. 190 :

David Avra Lane, Irene Poli, Michele Laila, Alberto Roverato
[1996] “Lezioni di prababilitd e inferenza statistica” pp. 288

137

138.
i39.
140.

141.

142

143

145.

146.

147.

148.

149.

15¢.

151.

152

153,

54,

155,

156

157.

158.

159.

160.

16t.

162.

David Avra Lane, Irene Poli, Michele Lalla, Alberto Roverato
[1996] “Lezioni di probabilita e inferenza statistica - Esercizi svoltj -
“ pp. 302

Barbars Pistoresi {1996] “Is an Aggregate Emor Correction Model

- Representative of Disaggregate Behaviours? An example” pp. 24

Luisa Malaguti e Costanza Torricelli [1996) “Meonetary policy and
the term structure of interest rates” , pp. 30

Mauro Deli’Amico, Martine Labbé, Francesco Maffioli [1996]
“Exact solution of the SONET Ring Loading Problem”, pp. 20

Mauro Dell’ Amico, R.JM. Vaessens [1996] “Flow and aepen shop
scheduling en two machines with transportation times and machine-
independent pracessing times in NP-hard, pp. 10

M. Dell’ Amico, F. Maffioli, A. Sciomechen [1996] “A Lagrangean
Heuristic for the Pirze Callecting Travelling Salesman Problem”, pp.
14

" Massimo Baldini [1996] “Inequality Decomposition by Income

Source in Italy - 1987 - 1993™, pp. 20

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

Graziclla Bertocchi and Fabio Canova [1996] *Did Colonization
matter for Growth? An Empirical Exploration into the Historical
Causes of Africa’s Underdevelopment” pp. 32

Faola Bertolini [1996] “La medemization de I'agricolture italicnne et
le cas de 'Emilie Romagne” pp. 20

Enrico  Giovannetti [1996] “Organisation industriclle et
développement local: le cas de {’agroindulrie in Emilie Remagne”
pp- 18

Maria Elena Bontempi ¢ Roberto Golinelli [1995] “Le determinanti
del leverage delle imprese: una applicazione empirica ai settori
industriali dell’economia italiana” pp. 31

Pzcla Bertolini [1996] “L’agriculture et la politique agricole
italienne face aux recents seenarics”, pp. 20

Enrico Giovannetti [1996] “Il grado di utilizzo della capacita
produttiva come misura dei costi di transazione: una rilettura di
‘Nature of the Firm’ di R. Coase”, pp. 75

Enrico Giovarnetti [1996] “Ii I° ciclo del Diploma Universitario
Economia e Amyministrazione delle Imprese”, pp. 25

Paola Bertolini, Enrico Giovannetti, Giulia Santacaterina [1996] “1I
Settore del Verde Pubblico. Analisi della domanda e valutazione
econcmica dei benefici”, pp. 35

Giovanni Solinas {1996] “Sistemi produttivi del Centro-Nerd & del
Mezzogiorno. Lindustria 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 ¢ gli interventi per il diritto ailo studio: la prima
fase dj appiicazione di una nuova normativa™ pp. 159

Sebastiano Brusco, Paolo Bertossi, Margherita Russo [1996]
“L’industria dei rifiuti urbani in Italia”, pp. 25

Paclo Silvestri, Giuseppe Catalanc [1996] “Le risorse del sistema
universitario italiano: finanziamento e governo™ pp. 400

Carlo Alberto Magni [1996) “Un semplice modello di opzione di
differimento e di vendita in ambito discreto”, pp. 10

Tito Pietra, Paclo Siconolfi [1996] “Fully Revealing Equilibria in
Seguential Economies with Asset Markets” pp. 17

Tito Pietra, Paole Siconelfi [1996) “Extrinsic Uncertainty and the
Informational Role of Prices” pp. 42

Paoclo Bertella Farneiti [1996] “Il negro e il rosso. Un precedente non
esplorato dell’integrazione afroamericana negli Stati Uniti” pp. 26

David Lane [1996] “Is what is good for each best for-all? Learning
from others in the information contagion model” pp. 18




163

164.

165.

166.

167.

168.

169.

170

173.

174.

175.

176,

177.

178.

179,

180.

181

182.

183.

184

185.

186.

Antonio Ribba {1996] “A note on the equivalence of long-run and
short-run identifying restrictions in cointegrated systems™ pp. 10

Antonio Ribba [1996] “Scomposizioni permanenti-transitorie in
sisterni cointegrati con una applicazione a dati italiani™ pp. 23

Mario Forni, Sergio Paba [1996] “Economic Growth, Social
Cohesion and Crime” pp. 20

Mario Fomni, Lucrezia Reichlin {1996} “Let's get real; a factor
analytical approch to disaggregated business cycle dynamics™ pp. 25

Marcello D'Amato e Barbara Pistoresi [1996] “So many Italies:
Statistical Evidence on Regional Cohesion” pp. 31

Elena Bonfiglioli, Paolo Bosi, Stefano Toso [1996].“L‘equité del
contribute stracrdinario per ["Europa” pp. 20

Graziella Bertocchi, Michae] Spagat [1996] “Il ruolo dei licei e delle
scuole tecnico-professionali tra progresso teenologico, conflitte
sociale e sviluppo economico” pp. 37

Gianna Boero, Costanza -Tomricelli [1997] “The Expectations
Hypothesis of the Term Structure of Interest Rates: Evidence for
Germany” pp. 15

Mario Forni, Lucrezia Reichlin [1997] “Mational Policies and Local

Economies: Europe and the US” pp. 22

Carlo  Alberto Magni [1997] “La trappola del Roe e la
tridimensionalita def Van in un approccio sistemico”, pp. 16

Mauro Dell’Amico [i1997] “A Linear Time Algorithm for
Scheduling Outforests with Communication Delays on Two or Three
Processor”pp. 18

Paolo Bosi {1997] “Aumentare 1'etd pensionabile fa diminuire la
spesa pensionistica? Aacors sulle caratteristiche di lungo periodo
delia riforma Dini” pp. 13

Paclo Bosi e Massimo Mattenzzi [1997] “Muovi strumeati per
Iassistenza sociale™ pp 31 .

Mauro Dell’ Amico, Francesco Maffioli & Marco Trubian [1997]
“New bounds for optim traffic assipnment in  satellite
communication” pp. 21

Carle  Ajberto Magni [1997] “Paradossi, inverosimiglianzé [
contraddizioni del Van: operazioni certe” pp. 9

Barbara Pistoresi ¢ Marcello D’Amato [1997] “Persistence of
relative unerployment rates across itzlian regions” pp. 25

Margherita Russo, Franco Cavedoni e Riccardo Pianesani [1997] “Le
spese ambientali de: Comuni in provineia di Modena, 1993.1995”
pp. 23

Gabriele Pastrello [1997] “Time and Equilibriam, Two Elisive
Guests in the Keynes-Hawtrey-Raberison Debate in the Thirties” pp.
25

Luisa Malaguti e Costanza Torriceili [1997] “The Interaction
Between Monetary Policy and the Expectation Hypothesis of the
Term Structure of Interest rates in a N-Period Rational Expectation
Model” pp. 27

Mauro Dell'Amico [1997] “On the Continuous Refaxation of
Packing Problems - Technical Note™ pp. 8

Stefano Bordoni [1997] “Prova di Idoneita di [nformatica Dispensa
Esercizi Excel 57 pp 49

Francesca Bergamini e Stefano Bordoni [1997] “Una verifica
empirica di un nuovo metodo di seleziene ottima di portafogtio™ pp.
22

Gian Paolo Caselli e Maurizio Battini [1997] “Following the tracks
of atkinson and micklewright the changing distribution of income
and earnings in poland from 1989 to 1995”.pp 21

Mauro Dell’ Amico ¢ Francesco Maffioli [1997] “Combining Linear
and Non-Linesar Objectives in Spanning Tree Problems” pp. 21

Gianni Ricci ¢ Vanessa Debbia [1997] “Una soluzione evolutiva in
un gioco differenziale di lotta di classe” pp,14

Fabio Canova e Eva Ortega [1997] “Testing Calibrated General
Equilibrium Model” pp 34

189.

191,

192,

193

195.

196.

197.

198.

199.

200.

201.

202,

203.

204,

205.

206.

267,

208,

209,

210.

211

282

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 Nicotd [1997] “The Equity Premium and
the Risk Free Rate:'A Cross Country, Cross Maturity Examination™
Pp. 41

Fabio Canova ¢ Angel J. Ubide {1997] “International Business
Cycles, Financial Market and Household Production” pp. 32

Fabio Canova ¢ Gianni De Nicold [1997] “Stock Returns, Term
Structure, Inflation and Real Activity: An Intemnational Perspective”
pp. 33

Fabio Canova ¢ Morten Ravn [1997] “The Macroeconomic Effects
of German Unification: Real Adjustmentsand the Welfare State™ pp.
24

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
International Output Cycles: Common Shocks or Transmission?” pp.
41

Fabio Canova e Albert Marcet [1997] “The Poor Stay Poor: Non-
Convergence Across Countries and Regions™ pp. 44

Carle Alberto Magni [1997] “Un Criterio Strutturalista per la
Valutazione di Investimenti” pp. 17

Stefanc Bordoni [1997] “Elaborazione Automatica dei Dati” pp. 60

Paolo Bertella Farnetti [1997] “The United States and the Origins of
European Integration™ pp. 19

Paolo Bosi [1997] “Sul Controllo Dinamico di un Sistema
Pensienistico a Ripartizione di Tipo Contributivo™ pp 17 &

' »
Paola Bertolini [1997] “European Union Agricultural Policy:
Problems and Perspectives™ ppl8

Stefano Bordoni [1997] “Supporti Informatici per la Ricersa delie
soluzioni di Problemi Decisionali” pp30

Carlo Alberte Magni [1997]) “Paradossi, Inverosimiglianze e
Centraddizioni del Van: Cperazioni Aleatarie” ppl0

Carlo Alberto Magni [1997} “Tir, Roe e Van: Distorsioni
linguistiche ¢ Cognitive nella Valutazione degli Investimenti” pp 17

Gisella Facchinetti, Roberto Ghiselli Ricei e Silvia Muzzioli [1997)
“New Methods For Ranking Triangular Fuzzy Numbers:. An
Investment Cheice” pp 9

Maure Dell’Amico e Silvano Martello [1997] “Reduction of the
Three-Partition Problem™ ppl6

Carlo Alberte Magni [1997] “IRR, ROE and NPV: a Systemic
Approach” pp. 20

Mauwro Dell’Amica, Andrea Lodi e Francesco Matffioli [1997]
“Soiution of the cumulative assignment problem with a well-
structured tabu search method” pp. 25

Carlo Alberto Magni [1997] “La definizione di investimento e
criterie del Tir ovvero: la realtd inventata™ pp.16

Carlo Albere Magmi [1997] “Critica alla definizione classica di
investimento: un approceio sistemice” ppl7

Alberto Roverato [1997] “Asymptatic prior to posterior analysis for
graphical gaussian models” pp.8

Tindara Addabbe [1997] “Poverta nel 1995 analisi statica ¢ dinamica
sui redditi familiari” pp 64

Gian Paolo Caselli e Franca Manghi [1997] “La transizione da piano
a mercato e il modello di Ising” ppl5

Tindara Addabbo [1998] “Lavoro non papato ¢ reddito esteso:
un’applicazione alle famiglie italiane in cui entrambi i coniugi sonc
lavoratori dipendenti” pp 54

216.
217

218

220,

226.

227.

By
kel

229,
230.
231,
32

133,

235,

236.

237

239

240.

L

2,

Tindara Addabbo [1998] “Probabilita di occupazione e aspettative
individuali® pp 36

Lara Magnani [1998]' “Transazioni, contralti ¢ organizzazioni: una
chiave di lettura della tearia economica deil organizzazione pp 39

Michele Lalla, Rosella Molinari e Maria Grazia Modena [1998] “La
progressiene delle carriere: i percorsi in cardiotogia” pp 46

Lara Magnani [1998] “L organizzazione delle transaziomi di
qubfomitura nel distretto industriale™ pp 40

Antonio Ribba [1998] “Recursive VAR orderings and identification
of permanent and transitory shocks” ppl2
Ay

th.onio Ribba [1998} “Granger-causality and exopencity in
cointegrated Var models” pp 5

Luigi Brighi e Marcello D*Amato [1998] “Optimal Procurement in
Multiproduct Monopely” pp 25

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

Mario Ferni e Marco Lippi [1998] “On the Microfoundations of
Dynamic Macroeconomics™ pp 22

Roberto Ghiselli Ricei [1998} “Nuave Proposte di Ordinamento di
Numeri Fuzzy.Una Applicazione ad un Problema di Finanziamento
pp 7

Tommase Minerva {1998] “Internet Domande & Risposte™ pp 183

Tommase Minerva [1998] “Elementi di Statistica Computazione.
Parte Prima: .11 Sisterna Operativo Unix ed il Linguaggio C” pp. 57

- - b

Tommaso Minervaind Irene Poli [1998] “A Gennetic Algorithms A

Selection Method for Predictive Neural Nets and Linear Modenls™
pp. 60

Tommszso Minerva and Irene Poli [1998] “Building an ARMA
Model by using a Genetic Algorithm™ pp. 60

Maura Dell' Amico € Paclo Toth [1998} “Algorithms and Codes for
Dense Assignment Problems; the State of the Art” pp 35

Ennio Cavazzuti e Nicoletta Pacchiarotti [1998] “How to play an
hatelling game in a square town™ pp 12

Alberto Roverato e Irene Poli {1998] “Un algoritme genetico per la
selezione di modelli grafiei” pp 11

Marcello I’Amato e Barbara Pistoresi [1998] “Delegation of

" Monetary Policy to a Central Banker with Private Information” 24

15.

Graziella Bertocchi e Michael Spagat [1998] “The Evolution of
Modem Educational Systems. Technical vs. General Education,
Distributional Conflict, and Growth™ pp 31

André Dumas [1998] “Le systeme monetaire Europeen” pp 24.

Gianna 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 systemic rule for investment
decisions: generalizations of the traditional DCF criteria and new
conceptions™ pp 30 ‘

Marcello I’ Amata e Barbara Pistoresi {1998] “Interest Rate Spreads
Between Italy and Germany: 1995-1997” pp 16

Paola Bertolini e Albarto Bertacchini [1998] “II distretto di
laverazion: carni suine in provincia di Modena” pp 29

Costanza Torricelli e Gianluca Di Lorenzo [i998] “Una nota sui
fondamenti matematico-finanziari della teoria delle aspettative della
struttura della scadenza™ pp. 15

Christophe Croux, Maric Fomi e Lucrezia Reichlin [1998] ~A
Measure of Comovement for Economic Indicators: Theory and
Empiries”pp 23.

Carlo Alberto Magni [1998] “Note sparse sul dilemma del
prigicniero (e non solo) pp 13

243

244,

245,

246.

247.

248,

49,

250,

251,

Gian Paolo Caseili {1998] The future of mass consumption society in
the former planned economies: a masro appraach pp 21

Meario Forni, Marc Hallin, Marco Lippi ¢ Lucrezia Reichlin [1998]
“The generalized dynamic facior model: identification and
estimatien pp 35

Carlo Alberto Magni [1998] “Pictures, language and research: the
case of finance and financial mathematics™ pp35

Luigi Brighi [1998] “Demand and generalized monotonicity™ pp 21

Mario Fomi e Lucrezia Reichiin [1998] “Risk and potential
insurance in Europe™ pp 20.

Tommaso Minerva, Sandra Paterlini e Irene 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: of Earnings in Poland from 1989 to 1996 pp. 9.

Mario Forni, Sergio Paba [1998] “Industial Districts, Social
Environment and Local Growth™ Evidence from Italy pp. 27

Lara Magnani [‘19981 “Un’analisi del distretto industriale fondata
sulla moderna teoria economica dell’ orpanizzazione™ pp. 46






