
Idiosyncratic Risk and Consumption
Insurance Across the Italian Regions

Massimo Caruso*
Banca d’Italia, Roma

Il lavoro effettua una sintetica ricognizione della letteratura
empirica sull’ipotesi di perfetta correlazione dei consumi, indivi-
duali o locali, con il consumo aggregato e un’analisi econometri-
ca volta a valutare la presenza di ripartizione geografica del rischio
in un’area economica integrata. I risultati indicano che la manca-
ta neutralizzazione degli impulsi idiosincratici derivanti dalla cre-
scita del prodotto locale sul consumo è correlata positivamente al
loro grado di persistenza.

This paper offers a brief survey of the empirical literature on
the consumption insurance hypothesis and an econometric analy-
sis of risk sharing in an integrated economic area. The results in-
dicate that the observed departures from full consumption smooth-
ing across the Italian regions are positively correlated with the per-
sistence of local output shocks [JEL Code: E21; E32].

1. - Introduction

Markets and institutions are able to smooth consumption pat-
terns across individual units and contribute to insulate agents, re-
gions or nations from the full effects of idiosyncratic income shocks.
Existing informal and formal mechanisms range from the presence
of related households which have information on each other’s re-
sources, Hayashi et Al. (1996), to the implementation of federal en-
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tities based on collective choices with implicit trade-off between risk
sharing and moral hazard, Persson and Tabellini (1996a), or insur-
ance and redistribution, Persson and Tabellini (1996b).

Full risk sharing implies that consumption should vary across
agents only in response to aggregate (uninsurable) impulses and be in-
dependent of idiosyncratic (individual) shocks. Numerous formal de-
rivations of this result in a representative agent framework are offered
in the literature; see, among others, Mace (1991), Canova and Ravn
(1996), Hayashi et Al. (1996), Declich and Ventura (2000). Heaton and
Lucas (1996) have evaluated theoretically the effects of incomplete
markets in an economy in which trade in financial securities is limit-
ed by borrowing constraints and transaction costs; they find that fric-
tions narrowing the extent of trade must be large in equilibrium. A re-
lated question concerns the size of the potential gains arising from
perfect risk sharing; existing results vary widely, due to the ample
range of assumptions required. Recent attempts, van Wincoop (1999);
Athanasoulis and van Wincoop (2000), indicate that global risk shar-
ing is not likely to be limited by too small potential welfare gains.
However, lack of market completeness suggests that perfect con-
sumption insurance is unlikely to hold in practice; the degree of risk
sharing, which is inversely related to the sensitivity of consumption
growth to agent-specific income innovations, is an empirical question.

With respect to econometrics, it must be considered that tests
based on micro data and longitudinal observations are influenced
by measurement errors on reported consumption and income and
face difficult estimation problems (controlling for heterogeneity in
individual preferences and finding suitable exogenous or instru-
mental variables for estimation). The empirical evaluations based
on macroeconomic time series must also take into account the
likely presence of aggregation biases and the strictly endogenous
nature of income and consumption and of their innovations1.
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1 CRUCINI M.J. (1999, p. 75): «...Regional consumption will respond to aggre-
gate innovations directly to the extent that agent pool risk..., and indirectly to the
extent that innovations to aggregate income convey information about the future
path of regional income growth... So long as risk sharing is less than perfect...,
regional income innovations will matter for analogous reasons: directly as a source
of income and indirectly as information about future aggregate income».



The sharp null of complete insurance is usually rejected on
micro data but these tests also indicate that partial risk sharing
seems to hold among agents. Mace (1991) observed in a panel of
more than ten thousands observations from the Consumer Ex-
penditure Survey on US households that risk-sharing implications
are rejected only for some consumption typologies, which differ
somewhat across specifications. Nelson (1994) analyzed the role
of measurement errors in this sample; she finds that income
growth influences consumption changes but that the magnitude
of its impact is small. Cochrane (1991) studied US micro data
taken from the Panel Study of Income Dynamics (PSID) — which
reports food consumption only — and introduced explanatory
variables exogenous to consumers in order to drop reported house-
hold income, which can be more properly regarded as endoge-
nous. His results indicate that consumption growth rates respond
to idiosyncratic shocks for some of the exogenous impulses con-
sidered2. Hayashi et Al. (1996) have obtained evidence against
complete risk sharing and full «family» consumption insurance
(risk sharing among related households) on PSID data. More re-
cently, Ham and Jacobs (2000) observe that food consumption pat-
terns are influenced by exogenous changes in the unemployment
rate associated with the head’s occupation; Hess and Shin (2000)
find that full consumption insurance is rejected within the PSID
and that the extent of risk sharing is limited3. Complete risk shar-
ing is ruled out also on Italian micro data. Declich and Ventura
(2000) reject the null of perfect insurance on observations drawn
from the Survey on Household Income and Wealth periodically
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2 COCHRANE J.H. (1991, p. 974): «...the evidence does not contradict full in-
surance for illness of less than 100 days, spells of unemployment following an in-
voluntary job loss, loss of work due to strike, and an involuntary move. On the
other hand, the loss of more than 100 days of work due to illness and the invol-
untary loss of a job are important right-hand variables, whose associations with
consumption growth are both economically and statistically significant».

3 HESS G.D. - SHIN K. (2000, p. 558): «...a large fraction of risk is incompletely
shared across regions and industries within the US. One can infer from these find-
ings that either asset markets are incomplete so that contracts do not exist for
households to diversify their regional and industry related risk. Alternatively,...
households prefer to hold assets of local firms or firms within their same indus-
try».



run by the Bank of Italy and show that consumption has been
systematically influenced by individual disposable income.

Scorcu (1997; 1998), Pellegrini (1997), Decressin (1999),
Dedola, Usai and Vannini (1999); Cellini and Scorcu (2002) have
recently evaluated the degree of consumption risk sharing in Italy
on aggregate data. Scorcu (1997) finds that the growth rates of
total per capita consumption by region in the period 1971-1993
are highly correlated but are also influenced by idiosyncratic fac-
tors; full consumption insurance is rejected at conventional sig-
nificance levels for a subset of regions, suggesting less than com-
plete risk sharing. Pellegrini (1997) applies to Italian data for the
period 1983-1992 the statistical methodology introduced by As-
drubali, Sorensen and Yosha (1996); the extent of risk sharing is
estimated and disentangled into its main components following
the indications given by national and regional accounts identities.
Main channels of risk sharing include capital and credit markets
smoothing (risk sharing due to asset accumulation), government
smoothing (linked to the national tax and transfer system), labor
market smoothing (associated to internal migrations). Pellegrini
(1997) and Dedola et Al. (1999, Table 15.12) find that perfect risk
sharing cannot be excluded by this method; the null of full con-
sumption insurance is not rejected, since the non-smoothed re-
sidual is not significantly different from zero. Dedola et Al. (1999)
notice that capital market smoothing is the main channel of re-
gional risk sharing in Italy4.
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4 Channels of risk sharing seem to differ across countries, but comparability
across channels and countries may depend heavily on data availability and imput-
ation methods, see MELITZ J. - ZUMER F. (1999). ALBEROLA E. - ASDRUBALI P. (1997) in-
dicate that in Spain (1973-1993) capital and credit markets account for most of risk
sharing (which is not complete, but equal to 51% of the overall shocks), while the
role of the labour market is limited. They notice that the smoothing effect of the gov-
ernment has been mainly intertemporal, through fiscal deficits and surpluses.
DEDOLA L. et AL. (1999) observe that in Italy the percentage of shocks to gross regional
product absorbed by government policy is around 16-20%, depending on the de-
trending method. DECRESSIN J. (1999, p. 21) using different techniques finds for the
Italian economy: «risk sharing of about 5% of household income... the fiscal system
buffers about 20-30% of region-specific shocks to per capita GDP. Public consump-
tion plays the largest role... Public works and capital spending... contribute little to
redistribution and risk sharing... By contrast, the tax system exacerbates risk, owing
to a low output elasticity of revenue over the short run».



The sensitivity of aggregate consumption to shocks to
endowments is an interesting issue, since it may have an influ-
ence on the progress of regional integration in a monetary union.
As it is well known, the main policy implication of a monetary
union entails the loss of both the exchange rate and of an inde-
pendent monetary policy as stabilization devices among the par-
ticipating countries or regions5. As a consequence, there have
been several attempts at analyzing compensatory schemes which
can help to insure the member economies against the impact
of asymmetric shocks, among others, Melitz and Vori (1993);
von Hagen and Hammond (1997). The difference between a new
insurance scheme and a transfer system can be thinner across
regions where consumption risk sharing is already higher than
the average.

This work offers some new empirical results, based on dis-
aggregated data, on the response of aggregate consumption
growth to idiosyncratic shocks in Italy (1983-1995) by examin-
ing whether the permanence of local output growth influences
risk sharing. 

Assuming complete markets, both transitory and more per-
manent shocks can be diversified away, but under incomplete
smoothing these issues are interesting; some recent papers con-
sider the effects of persistence on the consumption insurance hy-
pothesis. Attanasio and Davis (1996) show that in a sample of US
households real wage changes do not influence consumption at a
one or two years horizon, but that low frequency wage movements
are not smoothed. Canova and Ravn (1996) notice in a sample of
nine industrial countries that (p. 592): «risk sharing is strong at
high frequencies of the spectrum, exists to some extent at stand-
ard business cycle frequencies and appears to be lacking at low
frequencies». Sorensen and Yosha (1998, p. 235) find that: «for
OECD as well as of EC countries, about 40% of shocks to GDP

Idiosyncratic Risk and Consumption etc.M. CARUSO

51

5 FRANKEL J.A. - ROSE A.K. (1998) indicate that countries with idiosyncratic
business cycle lose the benefit of an independent monetary policy joining a mon-
etary union but that the effects of membership are endogenous; they find empir-
ically that greater integration brings more synchronised cycles and thus lowers
country-specific shocks.



are smoothed at the one year frequency... At the three year dif-
ferencing frequency only 25% of shocks to GDP are smoothed».
Dedola, Usai and Vannini (1999) indicate that in Italy the role of
credit markets in consumption smoothing declines with the per-
sistence of the shocks and that there is imperfect risk sharing in
the long-run. Cellini and Scorcu (2002, p. 171) analyze risk shar-
ing in the Italian economy both in the short- and in the long-run
on the basis of a cointegration methodology and error-correction
models; they find that: «idiosyncratic risks are neutralized to a
larger extent than previously found. In particular, only few areas
were unable or unwilling to share their idiosyncratic risks» and
that the rejections of full insurance are more evident among the
Southern regions. Caruso (1999) observes some differences in out-
put persistence across industries and regions in the Italian econ-
omy; it is thus interesting to evaluate how these empirical fea-
tures may influence risk sharing. Do differences in output persist-
ence also impinge on how regional consumption covaries with
idiosyncratic shocks? A precondition for a regional insurance to
be feasible may be given by a prevalence of temporary shocks
among the concerned economies, since compensating permanent
impulses would be equivalent to impose a transfer system rather
than an insurance mechanism. On the other hand, main channels
of risk sharing associated to asset accumulation or government
smoothing are also able to neutralize permanent shocks. More-
over, as suggested by Forni and Reichlin (1999), the long-term
variance of income cannot be smoothed away intertemporally but
consumption can still be insured to some extent by a pool of het-
erogeneous countries or regions. Their work offers a methodology
based on spectral analysis for analyzing risk sharing at different
time horizons.

Results in the next Section confirm empirically that in the ag-
gregate institutions and markets have not completely smoothed
regional per capita consumption growth rates. In Section 3 the
persistence properties of local growth are carefully evaluated and
the insulation properties of risk sharing are tested by considering
the effects of the permanence of output shocks; Section 4 briefly
concludes.
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2. - Consumption Growth and Risk Sharing in a Sample of
Italian Regions

This empirical work is based on annual observations obtained
from the ISTAT regional economic accounts (Conti economici re-
gionali) for the time-period 1983-19956. Real per capita con-
sumption is defined as regional consumption at constant (1990)
prices as a ratio of population (midyear estimates). Available con-
sumption data refer to total consumption, overall non-food items,
and nine categories of consumption summing up to the aggregate
(food, tobacco, clothes, home and energy, furniture and home ap-
pliances, health, transportation and communication, entertain-
ment, other goods and services). The sample comprises 260 an-
nual data for each consumption category (13 years and 20 re-
gions); 156 observations refer to the Northern and Central area,
104 to the Southern regions and the Islands7.

In this sample, the average annual growth rate of total per
capita consumption in real terms is about 2.0%, with a standard
deviation of 1.9%. In a 13 years time span, average annual growth
rates by consumption categories range from –0.8% for tobacco to
the yearly changes of about 3.4-3.2% observed for health, enter-
tainment, other goods and services, suggesting ample variations
over time in the structure of consumption. 

Tests of (less then) perfect risk sharing presented in this Sec-
tion have the following structure8:
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6 Data are based on SEC79 methodology; recently, ISTAT has presented re-
gional economic accounts for the years 1995-1997 on the basis of the new Euro-
pean system SEC95. However, problems of comparison with previous data arise
(for instance, disaggregated consumption categories now differ) and, temporarily,
only observations at current prices are available with the new methodology; for
these reasons an analysis of consumption patterns in the recent years is left for
further work. SEC79 data in levels at both current and 1990 prices are available
for the years 1980-1995; three observations have been used up for computing
growth rates and instrumental variables lagged one and two periods.

7 The Northern and Central regions are Piedmont, Valle d’Aosta, Lombardy,
Trentino Alto Adige, Veneto, Friuli, Liguria, Emilia Romagna, Tuscany, Umbria,
Marche and Lazio. Southern regions and the Islands include Abruzzo, Molise, Cam-
pania, Puglia, Basilicata, Calabria, Sicily and Sardinia. 

8 The theoretical framework that underlies the empirical tests of risk sharing
is described by DECLICH C. - VENTURA L. (2000), among others. 



(1) dCrt = λ0 + λ1DREGr + λ2dCITAt + λ3d(Pcr/PITA)t + λ4d(PTR)rt +

+ λ5dYrt + λ6dLrt + λ7dWrt + urt

Regression (1) is a statistical test of risk sharing, with the
idiosyncratic growth rates of the variables on the right side. If full
insurance holds, regional growth rates of per capita consumption
in real terms dCrt mimic aggregate (uninsurable) variations dCITAt

and are independent of idiosyncratic impulses. The first line of
specifications (1) concerns the control variables (coefficients λ1-
λ4), while the second line reports the shocks to consumption (λ5-
λ7), that are expected to be nil under perfect risk sharing. 

These tests of full insurance are based on panel data; in order
to minimize the impact of preference shifts on the empirical
findings, joint estimates for different consumption categories have
been obtained and the effects of relative price shocks are also con-
sidered. The influence of demographic variables (average family
size and age of the household’s head, for instance, which may dif-
fer across regions) as well as local habits regarding consumption
which evolve only slowly and all unmeasured influences which are
constant over time are captured by regional dummies (DREGr),
controlling for fixed effects. The variable d(Pcr/PITA)t controls for
variations over time in the structure of consumption due to rela-
tive price changes. Relative prices d(Pcr/PITA)t are defined as (log-
arithmic) ratios of the disaggregated implicit deflators Pcr — avail-
able for each region and consumption category — and the aggre-
gate average PITA (the deflator of total consumption for the Ital-
ian economy). The control variable d(PTR)rt is the annual change
in the local traded-nontraded price ratio. In an integrated eco-
nomic area, its dynamics determines the (implicit) real exchange
rate across regions and this variable controls for inflation differ-
entials or adverse price movements among regions with hetero-
geneous production structures and their impact on consumption9.
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9 The traded/nontraded price ratio has been proxied by the regional implicit
deflator of an aggregate output comprising value added in agriculture, manufac-
turing, energy, transport and communication (output in these sectors summarises
traded goods and services) as a (logarithmic) ratio of the implicit deflator of an
aggregate local output composed of construction, commerce, credit and insurance,



Macroeconomic shocks considered in this work are the idio-
syncratic growth rates of regional real GDP per capita (dYrt), re-
gional employment (dLrt) and local real wages (dWrt). These po-
tentially insurable impulses on consumption synthesize real out-
put and labor income shocks10. Regional output per capita is de-
fined as local real GDP as a ratio of population. Real wages have
been computed from the ratio of total compensation to total em-
ployment (standard units of labour) for each region, expressed in
real terms by means of the local implicit total value added defla-
tor. It can be noticed that in regression (1) idiosyncratic shocks,
under less than perfect risk sharing, are supposed to impinge on
consumption differentials rather than on consumption patterns,
since aggregate consumption is already introduced in the specifi-
cation as an explanatory variable.

Test results regarding the consumption insurance hypothesis
are shown on Table 1 for the Northern and Central regions (Panel
a)), and for Southern Italy (Panel b)). It is useful to split the sam-
ple, because some degree of heterogeneity can be expected a priori.
Geographical differences in wealth and its composition, portfolios
diversification, liquidity constraints, completeness of markets, en-
forcement of contracts may change the sensitivity of real per capi-
ta consumption growth to idiosyncratic shocks by influencing the
actual risk sharing opportunities offered to areas at different levels
of development. On the other hand, savings habits, government
transfers, family and generational linkages, migration possibilities
may contribute to smooth the Southern consumption patterns
around the average (aggregate) growth rate. In a world of incom-
plete markets, it is interesting to know which region-specific shocks
have mainly influenced the local patterns of consumption and
whether consumption risk sharing behavior differs systematically
between the Northern-Central and the Southern regions11.
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other private services and the public services (which represents, as a first ap-
proximation, the regional nontraded goods and services).

10 Regression (1) is a reduced form and impulses on consumption do not have
a structural interpretation; as a first approximation, dYrt and dLrt can be inter-
preted as a productivity and an input shock, respectively, dWrt as labor income. 

11 SCORCU A.E. (1997, Tables 4 and 5) rejects full insurance on aggregate
data for two Northern-Central regions (Liguria and Tuscany) and three South-



Regressions for the nine available disaggregated categories of
consumption have been estimated jointly by three-stage least
squares, an instrumental variable method for estimating a system
of simultaneous equation with endogenous explanatory variables
and contemporaneous correlation of the disturbances (see the
Note in Table 1 for more details on the estimation procedure; the
same information set is introduced in all the system’s regressions
but only coefficient significant at least at the 10% level are re-
ported).

Overall, complete consumption insurance is rejected in
both areas of the country. However, as reported in previous
studies, see Dedola et Al (1999) or Cellini and Scorcu (2002),
the degree of risk sharing is considerable. Controlling for aggre-
gate consumption, relative price shocks and the pattern of
traded/nontraded prices, in the sample of Northern and Cen-
tral regions idiosyncratic impulses influence real per capita
expenses of four consumption typologies only (tobacco, clothes,
transportation and communications, entertainment, Table 1
Panel a)). Instead, full insurance cannot be rejected (at the
10% level) in the case of five main consumption items (food,
home and energy, furniture, health, other expenses). The influ-
ence of idiosyncratic shocks on consumption is estimated to
be somewhat more widespread across the Southern regions.
Summing up the tests, the rejections of perfect risk sharing
for the South (Table 1, Panel b)) are more numerous than the
estimated departures from full insurance reported for the
Northern and Central areas; local shocks have a significant
impact on six disaggregated consumption categories. In the
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ern regions (Abruzzo, Basilicata, Sardinia) on OLS regressions. With instru-
mental variables estimates the null of unpredictability of regional consumption
differentials is rejected for Tuscany, Umbria, Abruzzo, Molise; in these regions,
idiosyncratic shocks have systematically influenced consumption patterns. CELLINI

R. - SCORCU A.E. (2002) indicate that in the years 1960-1995 risk sharing is
rejected in the Southern area (both in the short – and long – run), while the
presence of consumption insurance is more widespread among the North-eastern
and Central regions. On micro data DECLICH C. - VENTURA L. (2000, Tables 1-6),
find that full risk sharing cannot be excluded for a few regions only (Trentino,
1989-1991; Umbria, 1993-1995; Molise, 1993-1995; Basilicata, 1989-1991 and
1991-1993; Calabria, 1993-1995).
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South, complete risk sharing cannot be rejected for expenses
on food, clothes and health12.

3. - The Permanence of Output Shocks and the Departures
from Full Insurance

This Section tries to establish whether the rejections of full risk
sharing are mainly associated with the transitory or permanent
components of output shocks. Assuming that macroeconomic vari-
ables fluctuate according to transitory influences around a stoch-
astic secular component which reflects long-term changes, are the
observed departure from full insurance correlated to the degree of
permanence of the impulses? Forni and Reichlin (1999) suggest
that risk is mainly associated with the long-run variance of output,
which cannot be smoothed away intertemporally; accordingly, they
propose an insurance scheme allowing for cross-sectional variance
smoothing across heterogeneous countries or regions. Evidence in-
dicating that transitory impulses are more easily insured than per-
manent shocks is reported by Canova and Ravn (1996) on the basis
of aggregate consumption data for nine countries (comprising
Italy), as well as by Sorensen and Yosha (1998), Forni and Reichlin
(1999) on European and US macro data. Attanasio and Davis (1996)
indicate that in a sample of US households high-frequency move-
ments in wages do not affect consumption, while more persistent
variations are not smoothed. Dedola et Al. (1999) analyze the impact
of persistence of shocks on the relative importance of the main
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12 Relative price shocks lower consumption on “Non-food” “Health” and
“Transportation” in the Northern-Central regions and influence positively health
and non-food expenses in the Southern area (perhaps signalling a “luxury” or a
“superior” good). A higher price of tradable goods relative to nontradables (an im-
plicit depreciation) rises local consumption differentials in both areas of the coun-
try; however, its role is less important in the South. Real wages in one case (En-
tertainment in the Northern and Central regions) yield a negative impact on con-
sumption. An explanation is the presence of a substitution effect; moreover, real
wage shocks across the Northern regions may also concern consumers with low
incomes and scarce initial assets (because young, or previously unemployed, or
recent immigrants). They may face higher consumption uncertainty and/or bor-
rowing constraints; this circumstance may require more precautionary savings
when employment is gained and lower average consumption.



channels of risk sharing (capital markets, governments, credit mar-
kets) for Italy and the UK.

It is useful to gain some empirical evidence for the Italian
economy on the basis of disaggregated output and consumption
data. ISTAT regional economic accounts collect output data on 17
industries for each of the 20 Italian regions; they refer to agri-
culture, 11 industrial13 and 5 tertiary14 sectors. This sample com-
prises 340 local industries and 16 years (1980-1995).

How idiosyncratic (thus potentially insurable) are these 340
local output patterns? It is possible to measure their comovement
with aggregate output by running auxiliary regressions for each
regional industry (index r numbers the 20 Italian regions, s the 17
sectors, acronym ITA denotes aggregate magnitudes, and t is time):

(2) d(Q)rst = b1 + b2 d(Q)ITAt + urst

(3) log(Q)rst = a1 + a2 log(Q)ITAt + erst

Specification (2) posits local per capita output growth as a func-
tion of the Italian annual average; the correlation between the vari-
ables is measured by the coefficient of determination R2. Since a total
of 340 local industries are considered, each disaggregated series is a
small fraction of aggregate output and the dependent variables are
not likely to be correlated by construction with the regressors.

Regression (3) considers the levels of the variables and cap-
tures the long-run features of the data. The relative degree of co-
movement is measured by the stationarity of the residuals, ob-
served from both the Durbin-Watson statistics DW and from a
Dickey-Fuller (DF) test. Comovement in this case is associated to
an equilibrium error in a cointegration framework, following En-
gle and Granger (1987, p. 251: «equilibrium is a stationary point
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13 Energy products; Basic metals; Non-metallic mineral products; Chemicals;
Fabricated metal products and machinery; Vehicles and transport equipment;
Food, beverages and tobacco; Textile, wearing apparel and leather industries; Paper
and paper products, printing and publishing; Wood products, rubber and other
manufacturing industries; Constructions.

14 Wholesale and retail trade, restaurants and hotels; Transport and commu-
nication; Finance and insurance; Other market services; Government services.



characterised by forces which tend to push the economy back to-
ward equilibrium whenever it moves away». These authors also
discuss the DW and DF cointegration tests. Relatively more sta-
tionary residuals (higher than average DW statistics and larger, in
absolute value, Dickey-Fuller statistics) signal that local per-
formances do not drift too far apart from aggregate magnitudes
and that their (stochastic) comovement is higher. 

The next step consists in evaluating the persistence properties
of local output and their impact on local consumption. A non-
parametric statistics proposed by Cochrane (1988) has been com-
puted; it exploits the autocorrelation pattern of the difference ser-
ies in order to detect the presence of a unit root in the data and
to measure its size. Near random walk behavior of output, sug-
gested by a high persistence measure, implies weak cyclical com-
ponents and strong low frequency movements, indicating longer-
lasting propagation mechanisms of the shocks. The following
measure has been applied to the growth rates of regional real value
added by industry (1981-1995)15:

(4) Vk = 1 + 2Σj=1,k(1 – j/(k+1))ρj  ∗ (T/T-k)

This statistics is a weighted average of k sample autocorrel-
ations ρj of the local output growth rates, corrected for small sam-
ple bias by a factor (T/T-k). The ultimate impact of a shock is ap-
proximated by a function of autocorrelations and this univariate
decomposition between transitory and permanent components is
based on window width ks of 5 years; the reader is referred to the
original contribution, Cochrane (1988) and to some recent ap-
plications, Fatas (2000) and Caruso (2001), for more information
on the estimation procedures16.
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15 An analysis of this issue can also be conducted by spectral analysis tech-
niques, as proposed by FORNI M. - REICHLIN L. (1999). Differences between esti-
mates of the spectral density function at frequency zero and non-parametric per-
sistence measures disappear asymptotically, see COCHRANE J.H. (1988).

16 The number of autocorrelations must be sufficient for capturing slow re-
verting processes; however, too long a sequence would exhaust degrees of freedom,
implying a bias toward zero as k approaches the sample size. A persistence meas-
ure with a window width of 8 years yields qualitatively very similar results and is
positively correlated with the rejections of risk sharing (Table 4).



Persistence measures describe the distribution of idiosyncrat-
ic shocks to output in the long-run and consent to evaluate their
differential impact on consumption. A relatively high persistence
measure indicates that the size of the random walk in output is
ampler than the average and that real shocks are not likely to be
reversed in the future. On the other hand, low persistence sug-
gests that impulses on output are mainly transitory and that their
mean-reverting component is relatively large17. A scatter plot
(Graph 1) indicates that a higher incidence of temporary impulses
on output dynamics in these 340 industries (a low persistence
statistics) is associated with a higher long-run comovement with
aggregate real value added (a high DW statistics); the relationship
between V5 and DW is negative and non-linear. Local industries
on the right side of Graph 1 present a higher-than-average per-
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17 D’AMATO M. and PISTORESI B. (1997) study persistence in regional output on
Italian data; CARUSO M. (1999) offers some empirical results on the persistence
and convergence properties of Italian productivity by industry.

GRAPH 1

OUTPUT PERSISTENCE AND LONG-RUN COMOVEMENT WITH
AGGREGATE DATA ACROSS 340 LOCAL INDUSTRIES, 1981-1995

Long-run comovement DW
4

3.5

3

2.5

2

1.5

1

0.5

0
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

Persistence V5



manent component; output impulses in these sectors of the econ-
omy are also relatively more idiosyncratic (low DW statistics in-
dicate lack of stationarity with aggregate output levels), suggest-
ing divergent patterns and more insurable long-run outcomes in
a cross-section framework.

A larger impact of these shocks on consumption would support
the indications by Forni and Reichlin (1999) on the advantages of
pooling regions or countries for insuring the long-run variance of
income, which is not already smoothed inter-temporally.

Output persistence differs widely across economic sectors;
average statistics are shown in Graph 2. Table 2 reports the results
of a regression of persistence measures on industry dummies (the
constant represents agriculture, where temporary output move-
ments prevail)18.

RIVISTA DI POLITICA ECONOMICA MARZO-APRILE 2005

64

18 Since the time period considered is 15 years, persistence and comovement
measures are not likely to be estimated with precision; however, the cross-section
dimension is fairly large, and this contributes to shed light on the long-run dif-
ferences in output dynamics across the local industries. 

GRAPH 2

OUTPUT PERSISTENCE AND LONG-RUN COMOVEMENT WITH
AGGREGATE DATA: INDUSTRY AVERAGES
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TABLE 2

OUTPUT PERSISTENCE AND COMOVEMENT ACROSS
340 ITALIAN LOCAL INDUSTRIES (OLS ESTIMATES)*

Output Long-run Long-run Short-run
Persistence Comovement Comovement Comovement

Dependent variables: V5 DW abs(DF) R2

Mean 1.1384 1.0613 2.5539 0.1265
Stand. dev. 0.8166 0.5277 1.1577 0.1481
Regressors: (1) (2) (3) (4)

Constant 0.3892 1.7843 4.0737 0.0395
(6.022)* (10.04)* (6.702)* (4.088)*

South 0.0874 0.0224 0.0825 –0.0214
(1.148) (0.420) (0.639) (–1.540)

Energy 0.4487 –0.5736 –1.1473 0.0554
(3.033)* (–2.684)* (–1.733)*** (1.960)***

Basic metals 0.3806 –0.4443 –1.2678 0.0338
(2.889)* (–2.022)** (–1.855)*** (1.815)***

Non-metallic products 0.5718 –0.8013 –1.8066 0.1840
(5.971)* (–4.085)* (–2.789)* (4.702)*

Chemical products 1.2329 –1.0625 –2.0108 0.0507
(6.082)* (–5.406)* (–3.088)* (1.857)***

Metal p. and machines 0.5062 –0.7501 –1.4106 0.1788
(3.744)* (–3.829)* (–2.138)** (3.816)*

Vehicles 0.7410 –0.9566 –2.1103 0.1479
(4.786)* (–4.722)* (–3.217)* (3.987)*

Food, beverages 0.4415 –0.6135 –1.4411 0.0138
(2.637)* (–2.981)* (–2.211)** (0.929)

Textiles, leather 0.5270 –0.6917 –1.5104 0.1328
(3.656)* (–3.295)* (–2.284)** (3.720)*

Paper p. and printing 0.4355 –0.5644 –1.4219 0.0391
(3.186)* (–2.507)* (–2.076)** (2.114)**

Wood, rubber, other i. 0.5099 –0.5568 –1.2899 0.1489
(2.721)* (–2.720)* (–1.941)*** (4.880)*

Constructions 0.9716 –0.8986 –1.8056 0.0641
(4.357)* (–4.126)* (–2.631)* (2.476)**

Trade, restaurants, h. 0.8307 –0.6721 –1.5450 0.3209
(6.001)* (–3.261)* (–2.345)** (7.792)*

Transport, commun. 0.4103 –0.8881 –2.1515 0.0818
(4.516)* (–4.323)* (–3.246)* (3.272)*

Finance and insurance 0.7512 –0.9235 –1.9318 0.0051
(9.194)* (–4.957)* (–3.029)* (0.525)

Other market services 0.9935 –0.8310 –1.5531 0.1163
(4.399)* (–3.836)* (–2.330)** (3.491)*

Government services 2.3896 –1.2150 –1.9951 0.0525
(10.74)* (–6.437)* (–3.016)* (1.982)*

R2 0.3842 0.2586 0.1828 0.3027
SER 0.6557 0.4662 1.0738 0.1269
DW 1.779 1.747 1.869 1.603
Observations 340 340 340 340

* Heteroskedastic-consistent t statistics in parentheses. 1%, 5% and 10% signifi-
cance levels are denoted by *, **, *** , respectively.



It can be noticed a higher degree of permanence of shocks
on service activities, especially Government and Other market
services. Industrial output shows more stationary processes;
however, some manufacturing activities where the role of technical
innovation is more pervasive have an important permanent
component in output dynamics (chemicals and pharmaceuticals;
vehicles and transport equipment). Industries producing basic
metals, paper products, food and textiles evidence a lower
persistence of innovations and more cyclical patterns. Output
dynamics in these sectors are prevalently determined by demand
conditions, if they are referred, as it is usual in the literature on
real business cycles, to the evolution of the transitory component,
while the permanent effect is mainly associated to the contribution
of the supply factors.

Overall, mean reversion to the aggregate (stationarity) is lower
and innovations in growth rates of output per capita more persistent
for service activities, constructions, production of chemicals and ve-
hicles. A larger size of the permanent component indicates that
long-run uncertainty is higher and that a cross-region or cross-
country insurance scheme is potentially more valuable for these
sectors19. Instead, in industries where output fluctuations have
prevalently a transitory character (agriculture and most industrial
sectors) inter-temporal consumption smoothing is more likely.

There is substantial heterogeneity in output persistence across
geographical areas as well. Graph 3 shows a scatter of regional
averages of long-run comovements on the size of the random walk
in output. On the basis of disaggregated data, Tuscany is the Ital-
ian region where temporary shocks prevail; output fluctuations
have a transitory character also in other central regions (Marche,
Umbria) where industries with traditional technologies are main-
ly located (textile, wearing apparel and leather industries; other
manufacturing industries; food and beverages). Lazio shows more
persistent output patterns, which seems reasonable to ascribe to
the presence of Government services and industries with a rela-
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19 On the other hand, if impulses are not easily reversed, in practice a scheme
for compensating permanent impulses across sectors or areas would be closer to
a transfer system than to an insurance mechanism.



tively low mean-reverting component (constructions, chemicals
and pharmaceuticals). The North-Eastern regions (Veneto, Trenti-
no-AA, Friuli-VG, Emilia Romagna) are situated in an intermedi-
ate position in the diagram; this suggests that the similarity of
economic structure and geographical proximity may have a role
in shaping a more uniform variance of output at low frequencies.
Instead, the North-Western and Southern regions show ampler dif-
ferences in output persistence. The permanent component seems
to be more important in Piedmont and especially in Lombardy;
this could be due to a larger role of technical innovations in these
regions and to the presence of labour-intensive advanced tertiary
activities with an ample permanent component. Also two South-
ern regions (Puglia and Campania) show higher than average long-
run output uncertainty20.  

Controlling for industry fixed effects (Table 3 and Graph 4),
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GRAPH 3

OUTPUT PERSISTENCE AND LONG-RUN COMOVEMENT WITH
AGGREGATE DATA: REGIONAL AVERAGES

Long-run comovement DW

Transitory shocks

Permanent shocks

Tuscany

Lombardy

Campania

Piedmont

Puglia

Valle d’Aosta Friuli-V.G.

Lazio

Veneto
Sardinia

Sicily
Abruzzo

Emilia-R.

Basilicata

1.5

1.25

1

0.75

0.5
0.75 1 1.25 1.5 1.75 2

Persistence V5

Trentino-AA

Liguria

Umbria
Marche Molise

Calabria

20 Besides the role of technical innovation, CONESA J.C. - DIAZ-MORENO C. -
GALDON-SANCHEZ J.E. (2002) offer another potential explanation for the Southern



two groups of regions emerge; three Central areas (Tuscany,
Marche and Umbria) and Emilia-Romagna, as well as two small-
er Northern (Liguria and Trentino-A.A.) and a Southern region
(Calabria) show a predominance of temporary shocks, while high-
er long-run output uncertainty in Lombardy is confirmed also
when the main sectoral differences are hold constant. Instead,
short-term and long-run comovements are not correlated (there is
not a clear-cut association between V 5 and R2).

Are the observed rejections of perfect consumption risk shar-
ing due to permanent or temporary impulses on output? The test-
ing framework is the following:

(5) dCrt = β0 +β1dCITAt + β2dQrst + nrst

(6) (β2)rs = φ1 + φ2 (SIZE)rs + φ3 (L/Y)rs +

+ φ4 (BL/Y)rs + φ5 (PERSISTENCE)rs + ηrs

Regression (5) is a standard time-series test of full insurance
and posits the regional consumption growth rate as a function of
the Italian annual average dCITAt and local output dynamics dQrst.
The estimated coefficients β2 (340 for each consumption category)
synthesise the impact of idiosyncratic impulses due to local output
growth on regional consumption. 

A cross-section regression (6) explains the observed
departures from full insurance introducing persistence measures
computed from the 340 local output growth rates and three
control variables, SIZE, L/Y and BL/Y.

SIZE is the relative dimension of each local industry (the ra-
tio of its employment in 1980-1995 to total employment); this lon-
gitudinal information control for scale effects and the degree of
heterogeneity of the sample. The control variable (L/Y)n is defined
as the ratio of bank loans to nominal value added for each re-
gional economic sector and contributes to hold constant the dif-
ferences in the availability of outside finance. Instead, (BL/Y)n are
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regions. They observe, in a cross-section of countries, a negative relationship be-
tween the ratio of employment to population and the volatility of GDP; in their
model, this can be ascribed to the presence of a large underground economic sec-
tor, that amplify aggregate productivity shocks and output fluctuations. To some
extent, this ratio could also influence the variance of long-run output. 
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non-performing (bad) loans per unit of value added. Due to the
matching of cross-sectional data, these ratios are referred to the
year 1995; however, the relative size of (L/Y)n and (BL/Y)n across
economic sectors and local areas is fairly stable over time. Across
sectors with a higher incidence of bank loans, local firms, work-
ers and consumers may have less binding financial constraints;
shocks to output are more likely to be smoothed and the impact
of idiosyncratic impulses to endowments measured by (β2) goes
down; the expected sign of (L/Y)n is negative. Instead, in presence
of a higher ratio of non-performing loans, agents have a greater
chance of being financially constrained by risk-sensitive banks; the
departures from full insurance are potentially larger and the ex-
pected sign of (BL/Y)n is positive.

Results for these cross-section tests are reported in Table 4,
Panel a). They are based on seemingly unrelated regression esti-
mates for the nine consumption categories; regressions follow
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GRAPH 4

PERSISTENCE AND COMOVEMENT ACROSS
THE ITALIAN REGIONS: ESTIMATED COEFFICIENTS

Transitory shocks
(controlling for industry fixed effects)

DW (estimated coefficient)

Permanent shocks (controlling for industry fixed effects)
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specification (5) and also include 19 regional dummies (control-
ling for fixed effects, for instance different wealth levels and vary-
ing degrees of market completeness) and 16 industry dummies21. 

The output persistence measure shows a strong positive cor-
relation with the departures from full insurance; it is significant
at the 1% level for four consumption categories (food, furniture,
transportation, and entertainment), as well as non-food and total
consumption. The estimated coefficient is positive and significant
at the 5% level also for “tobacco” and at the 10% for “clothes”
and “other expenditures” 22.

Ceteris paribus, consumption smoothing is higher for relatively
more temporary shocks to output; this result is confirmed also
considering a different estimation technique. Since the degree of
risk sharing, albeit not complete, is fairly large, it is unlikely that
the estimated β2 coefficients are all different from zero. However,
it is possible to focus on the significant departures from full in-
surance only, by estimating a probit version of regression (6), as
in Table 4, Panel b). The dependent variable in this case takes on
two values, 1 if estimated β2 (from auxiliary regression (5)) is sig-
nificant at least at the 10% level (t-stat>=1.771), and 0 otherwise.
Rejections of full insurance range from 16 (for expenses on fur-
niture and food) to 45 (for total consumption); a probit model can
detect the direction of the relationship between lack of risk shar-
ing and persistence.  

Results shown in Table 4, Panel b) confirm that a higher per-
manence of local output growth is positively associated with the
probability of observing a significant impact of idiosyncratic
shocks on total consumption, non-food items and four disaggre-
gated categories. The control variables have the expected signs,
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21 The persistence measures are generated regressors and this would require
a 3SLS procedure that is precluded, in practice, by the availability of adequate in-
struments. However, the sample size is large (its dimension is equal to 340 local
industries times 9 consumption categories and the SURE system is based on a
cross-section of 3,060 observations). A positive correlation between the perman-
ence of output shocks and consumption shows up quite clearly in this data set. 

22 The only exceptions are “home” (not significant) and «health» expenditures
(that yields a negative coefficient, significant at about the 6% level). The control
variables have generally the expected sign. 
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and non-performing loans (a proxy for more binding financial con-
straints) are directly linked to the rejections of full insurance for
total consumption and three other categories23.

A sensitivity analysis (Table 4, Panel c)) indicates that
persistence measures with a different window width (8 years)
yields very similar results. The relationship is robust also when
output uncertainty is measured by the long-run comovement with
the aggregate (DW). A higher DW statistics, calculated from
regression (3) indicates a higher degree of cointegration of local
output with the Italian average and less idiosyncratic shocks in
the long-run, and shows up in a lower impact24.

4. - Conclusions

This work has offered a brief survey of the empirical litera-
ture on consumption risk-sharing and has examined the sensitiv-
ity of consumption growth to region-specific innovations in real
per capita GDP growth, employment and real wages. It confirms
that the degree of consumption risk sharing is high, especially
among the Northern and Central regions, but is far from com-
plete.

On the basis of sectoral and regional observations on output,
idiosyncratic risk has been related to the long-run volatility of the
impulses and to different degrees of comovement with aggregate
data at low and high frequencies. The impact on consumption is
positively correlated to the size of the random walk in output and
to the lack of equilibrium between local and national output dy-
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23 Instead, a dummy South interacted with the explanatory variables and a
sample split with the Northern and Central regions do not consent to ascertain
significant differences across areas; a clear North-South dichotomy is not observed. 

24 Cyclical comovement (measured by R2) proxying for short-term uncertainty
shows a wrong (positive) sign (Table 4, panel c)) for total and non-food
consumption, and the expected negative coefficient on food consumption only. An
higher R2 means a less important idiosyncratic component in the short run but
yields a higher rather than a lower impact on consumption in most cases,
suggesting that long-run output uncertainty may be a more appropriate
determinant of consumption (non)-smoothing in this framework.



namics in the long-run, while the degree of risk sharing is high-
er for more temporary shocks to endowments. The long-run
volatility of output differs across industries and regions but its ef-
fects do not show a clear-cut North-South dichotomy.    

Due to lack of market completeness, in presence of persistent
fluctuations in output consumers diversify away only part of the
long-run idiosyncratic risk. This implies that a larger federation
of states or regions may reach a higher probability of consump-
tion smoothing across geographical areas in the case of industries
where permanent output shocks are more important (the tertiary
sector, or chemicals and vehicles, for instance). It is plausible that
regions with a prevalence of temporary impulses on output (Tus-
cany or Marche, according to the results of Section 3) will gain
potentially less compared to areas where long-run output uncer-
tainty is higher, as in Lombardy. 

Across the Italian regions, short-term and long-run
comovements are not necessarily related and the departures from
full insurance are mainly associated to the long-run variance of
output. For instance, Lombardy, Piedmont and Puglia show a
larger incidence of idiosyncratic long-run output uncertainty, but
in the short-run output dynamics in these regions is similar to the
average; this means that their output growth rates are potentially
insurable across regions rather than intertemporally. Output in
Campania, Lazio and — to a lesser extent — also in Sicily and
Valle d’Aosta has an idiosyncratic component higher than the
average. These regions show both long- and short-run uncertainty
of output (high persistence and a low correlation with the Italian
growth rates); idiosyncratic risks in these areas could be insured
both across borders and over time.

These results suggest that more work on these issues is useful.
Firstly, it would be interesting to uncover further determinants of
the geographical differences in risk sharing (wealth and its
composition, portfolios diversification, liquidity constraints,
enforcement of contracts, completeness of markets). It must also
be considered that a deeper interaction between areas or a larger
federation will change the economic structure, as far as risk is
concerned. Other things being equal, the finding that the observed
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departures from full insurance are correlated with the permanence
of output shocks tends to support the recent literature on the
advantages of pooling regions or countries for insuring the long-
run variance of income, which is not already smoothed.

Furthermore, the relationship between the persistence of output
fluctuations and portfolio choices deserves further study. Heaton
and Lucas (2000, p. 5) suggest that: «uninsurable background risk
can influence portfolio allocations, since it can change people’s
tolerance for stock market risk». If persistent shocks to endowments
are more difficult to smooth, people working in local industries or
regions with a higher incidence of long-run risk could be less willing
to hold stocks and may present a higher share of bonds or money
in their portfolios. Does heterogeneity in the degree of persistence
associated to unsystematic risk influence asset allocation? Grande
and Ventura (2001, p. 26) find significant effects of asset-holding
on consumption on Italian micro data: «evidence supporting the
conjecture that the holders of risky assets may be exposed to
idiosyncratic shocks conveyed by those assets»; Campbell, Lettau,
Mankiel and Xu (2001) indicate that idiosyncratic industry-level and
firm-level shocks are important components of US individual stock
returns. Does the long-run volatility of assets also influence
consumption? These are interesting directions for further research.
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