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THE ITALIAN FINANCIAL CYCLE: 1861-2011

by Riccardo De Bonis* and Andrea Silvestrini*

Abstract

In this paper we investigate the main features of the Italian financial cycle, extracted
by means of a structural trend-cycle decomposition of the credit-to-GDP ratio, using annual
observations from 1861 to 2011. In order to draw conclusions based on solid historical data,
we provide a thorough reconstruction of the key balance-sheet time series of Italian banks,
considering all the main assets and liabilities over the last 150 years. We come to three main
conclusions. First, while there was a close correlation between loans and deposits (relative to
GDP) until the mid-1970s, over the last 30 years this link has become more tenuous, and the
volume of loans has increased in relation to deposits. The banks have covered this “funding
gap” mainly by issuing new debt securities. Second, the Italian financia cycle has a much
longer duration than traditional business cycles. Third, taking into account the deviation of
the credit-to-GDP ratio from its trend, an acceleration of credit preceded a banking crisisin 8
out of the 12 episodes listed by Reinhart and Rogoff (2009). A Logit regression confirms a
positive association between the probability of a banking crisis and a previous acceleration
of the credit-to-GDP gap. However, there were also periods - such as the early 1970s - in
which the growth of the credit-to-GDP ratio was not followed by a banking crisis.

JEL Classification: C22, C82, E32, E44, G01, N10.
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1 Introduction!

The latest crisis has highlighted that financial factorsgortant drivers of the economy and
that financial and business fluctuations are tightly interéa (see, for instance, Jorda, Schu-
larick and Taylor, 2011b). Banks’ extension of credit to #@®nomy plays a key role in the
monetary transmission mechanism, through which monetgypdecisions affect economic
activity and the price level. In a seminal paper, Bernani88) stressed that monetary forces
alone are quantitatively insufficient to explain the Greapkession’s depth and persistence,
creating the basis for a large literature on the credit cehimthe transmission of monetary
policy.

Monitoring credit developments is also relevant for thepases of maintaining financial
stability: in the Basel 1l global regulatory frameworkgtBasel Committee on Banking Super-
vision (BCBS, 2010) proposed implementing a countercgtbapital buffer in order to protect
the banking system and the economy from periods of excedg grewth or deceleration. It
was also suggested that the credit-to-GDP ratio gap catestih indicator of excessive credit
growth? The credit-to-GDP ratio gap is defined as the deviation oklbaans — expressed as a
ratio to GDP — from its long-term trend and thus is itself a suga of the financial cycle, and
an indicator of financial leverage (Borio, 2012).

Given the relevance of credit fluctuations to policy anayseveral efforts have been made
recently to provide an estimate of the financial cycle. Drahm Borio and Tsatsaronis (2012)
attempt to identify the financial cycle for the US and othdested countries. They suggest
measuring the financial cycle by combining credit and priypprices. Borio (2012) studies
the stylised features of the financial cycle and argues thag a longer duration and wider
amplitude than the traditional business cycle. Furtheembe believes that the credit gap is
highly informative with regard to detecting financial detses and evaluating the risks of future
systemic banking crises: hence, it is important for pohegtkers to ensure that the credit gap is
properly monitored. A similar view is shared by Schularickdaaylor (2012), who conclude
that credit aggregates provide information about the ilkgld of future financial crises and
that the latter should be viewed as “credit booms gone wrdpg1042). Also Borio (2012)

We wish to acknowledge the contribution of Fabio Farabiyliviiria Rocchelli and Alessandra Salvio to
a previous version of this manuscript. While assuming thensific responsibility for any errors in the paper,
the authors are grateful to Fabio Busetti, Alfredo Giglaizio, Claire Giordano, Giuseppe Grande, Giuseppe
Marinelli, Giacomo Sbrana, Moritz Schularick, Massimilta Stacchini, Marie Vander Donckt and partici-
pants in seminars held at the Bank of Italy and at the Italignisity of Economy and Finance for helpful
comments and discussion. Final version forthcoming in:oi@étrica. The final publication is available at

http://rd.springer.conifjournal/11698
2For opposite views on the effectiveness of early warningaiors of financial crises see Borio and Drehmann

(2009) and Rose and Spiegel (2009).



argues that most banking crises tend to be preceded by naguld expansion, occurring close
to the peak of the financial cycfe.

Yet, to our knowledge, a comprehensive analysis of the eoapiieatures of the financial
cycle has not yet been undertaken for Italy. Thus, in thisepape complement the works by
Drehmann, Borio and Tsatsaronis (2012) and investigatetie characteristics and regulari-
ties of the Italian financial cycle. Furthermore, we exanvitnether there is any link between
systemic banking crises and long-term credit developmiaritaly.

In order to draw conclusions based on consistent histodatd, we provide a thorough
reconstruction of the key balance sheet time series oftdlianks, on an annual basis, con-
sidering all the main assets and liabilities. As a result,iovestigation relies on a historical
dataset which extends from the unification of Italy in 1861ildhe present day. This is crucial
since financial cycles are often thought of as being moregtad than business cycles; hence,
samples covering long periods of time are needed for acze@nometric estimation.

In the past, several scholars have been involved in callgaata with the aim of recon-
structing long-term time series on banking and financialsec These efforts started with the
1967 two-volume book by De Mattia, continued with the worlgBiscaini and Ciocca (1979),
and the 1996 book by Cotula et al.

Despite this, the existing historical time series coveitkah periods; this is due to changes
in the structure of the financial sector, to breaks in the watlogy used over time in response
to financial innovation, to changes in the definition of mamgtand credit aggregates, and to
discontinuities in the statistics. This is clearly a liniiba of the extant literature. For instance,
De Mattia’s data focus on the post-unification period up tB6L9The data reported by Cotula
et al. (1996) cover a narrower time span, from 1890 to 1936reMecently, Della Torre et al.
(2008) have provided estimates only for the period 186141%ccording to Della Torre, De
Mattia’s has underestimated the data for the years arouifidation, especially because they
do not cover the entire population of savings banks. Yeth#ve data estimated by Della Torre
et al. (2008) refer only to the funding of intermediaries.

Against this background, we combine data from various ssjrpin often discontinued
data series and contribute additional information at tlsagiyregated level. In doing so, we
seek to maintain a constant coverage with regard to insmtsnstitutional categories, coun-
terpart sectors and compiling methods along all the time 4&61-2011. In our view, this
represents an improvement on the existing literature, aareduilding and documenting a
historical dataset which is methodologically consistargrahe last 150 years.

The rest of this paper is organised as follows: Section 2ridesc the content of the
database, the compiling methodology used and the impravisnos the previous literature;

3Very recently, Herrera, Ordofiez and Trebesch (2013) shawwn increase in the popularity of governments
(defined as a “political boom”) is a good predictor of finamhcidgses in emerging countries.
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Section 3 illustrates the evolution of the data over the1a&étyears and presents a discussion
of the main features emerging from our new statistics; Sactipresents the estimation results
for a trend-cycle decomposition of the Italian credit-tD¥&ratio; Section 5 examines the rela-
tionship between the phases of the financial cycle and thereate of banking crises; Section
6 contains the main conclusions and hints at possible patHarther study.

2 A description of the new historical dataset

In this section we provide a description of the new dataséichvis available on the Bank
of Italy’s website* For additional details, the interested reader may referad3Dnis et al.
(2012).

Table 1 presents our reconstruction of the main items ondbketa and liabilities side of
the banking sector, from 1861 to 2011: short-term loans, (Wgh a duration of less than
18 months) and long-term loans (i.e., with a duration of mibian 18 months), securities
other than shares (or debt securities held), shares andexjby, fixed assets, deposits, debt
securities issued, and capital and resepves.

As is customary for banking statistics, aggregates areulzdbx at current prices. The
reconstruction of the main aggregates allows for a “batagiocof balance sheets, providing an
indicator of the reliability of our estimates. The imbalarmetween total assets — the sum of
loans, debt securities held, shares and other equity, aed &éigsets — and liabilities — the sum
of deposits, debt securities issued, and capital and reservs not too large. It amounts, on
average, to about 4 per cent of total assets. The major gesccees, with values of around 15
per cent, are found during the period spanning World War liewthe quality of the available
statistics and details fell dramatically.

In constructing the database, we make use of multiple ssuritem 1864 to 1889, De
Mattia (1967) is used, with our estimates for the first yedtsrainification. From 1890 to
1936, Cotula et al. (1996) is used, with the exception of smsiutional categories of banks,
including special credit institutions andonti di pies, taken from De Mattia (1967).Some

4At the address: http://www.bancaditalia.it/pubblicadipubsto/quastoeco/quadst6 (in Italian).
SFor the purposes of compiling the series, the following dedins of loans and deposits have been adopted:

loans mainly comprise credit granted to households andfinamcial corporations; interbank loans are excluded.
Loans are estimated net of bad debts because of the diffisuitfinding data in the past. As for liabilities, deposits
consist mostly of funds collected from households and neanftial corporations, while interbank deposits are

excluded.
5The expression “special credit institutions” was introedi@fter the approval of the Banking Law in 1936;

before 1936 this category included intermediaries grgrtedit to the agricultural sector, to the real estate secto
to the industrial sector. They mainly provided long-terradit, issuing bonds and deposits with agreed maturity,
without collecting current accounts.



balance sheet items are integrated into our estimates hedsaurces, particularly for special

credit institutions. From 1936 to 1965, data are taken fromHistorical statistics available

on the Bank of Italy’s website. Integrations refer to mutc@bperative banks (once rural and
artisans’ banks) provided by the Italian Federation of Gwapve Credit Banks (Federcasse).
From 1966 to 2011, the Bank of Italy’ s statistical superis@ports are used.

Concerning the reporting sector, the banking system caletie institutional categories
of banks resident in Italy and the branches of foreign bariKse time series include both
commercial banks that could raise short-term furadsende di creditpand special credit in-
stitutions (stituti di credito special® the two institutional categories existing until the 1890
It also includes the mutual banks — formerly the rural andants’ banks — often excluded from
earlier estimations.

It should be noted that in the first years after unificationegithe backwardness of the
banking system, a significant proportion of total lendinglte economy was granted by the
banks of issue, whose loans and deposits are reported as arameam item in Table 1.
Between 1861 and 1936, banks of issue in Italy operated witate entities as well as with
other banks. The banks of issue were among the largesmltaliarmediaries and, until the
1870s, their loans exceeded those of commercial banks.e§uéstly, they ran out of steam,
except during World War |, with the public financing of the @aot.

Regarding the counterpart sector, the information releda®sidents in Italy, following
the methodology normally used for building monetary andlicraggregates. We focus on
residents’ loans and deposits because those of non-rési@denain negligible today. For most
of its history, the Italian banking system has had limitetkd with foreign countries. Only
since the 1980s have European directives and the liberalisaf capital movements led to
stronger relations with non-residents.

In the next Section, we will comment on the evolution of theinmaalance sheet items,
focusing on loans and deposits.

3 Theevolution of loans and depositsover thelast 150 years

Italy, a country that arrived later than others at politioaification, had a fragmented and
underdeveloped banking system in 1861. Barter was commaiciirens mainly used coins

“In 1861, there were four banks of issue in Italy: Banca Nai®emel Regno d'ltalia, Banca Nazionale
Toscana, Banco di Napoli and Banco di Sicilia. In 1864, Baroscana di Credito per le Industrie e il Commercio
d’ltalia was added to the list. Following the annexation offe, in 1870, the banks of issue were joined by Banca
Romana. During the crisis of 1893, they were reduced to tlBaaco di Napoli, Banco di Sicilia and the newly
created Bank of Italy. In 1926, the Bank of Italy became thly bank of issue, assuming the characteristics of a
modern central bank.



to settle business transactions. The evolution of bankstbeesubsequent 150 years can be
summed up in the “long run-up” (or “catching-up”) metaph@ng@do, 2003). As in the case
of per capita income, the size and characteristics of thiartéinancial system have gradually
come closer to those prevailing in major industrial couwstri

The new time series reconstructed allow us to discuss tigerom evolution of the Italian
banking system since political unification in order to iptet this “run-up”.

Figure 1 displays bank loans (or credit), bank deposits,amtency in circulation, as a
percentage of gross domestic product (GDP) at currentg+ideased on the new estimate of
the Italian GDP series presented by Baffigi (2011).

In 1861, both loans and deposits accounted for negligibiegmeages of GDP (about 1 per
cent). In Italy, the low diffusion of bank deposits led to meiand notes being used to settle
exchanges. In addition, as can be seen in the same figurel 8@ifithe metallic circulation was
larger than that of paper notes. Until the late nineteentiturg, their sum — the total currency
in circulation — was greater than the stock of bank deposhs.low diffusion of bank deposits
and the widespread use of metal currency in Italy until tkeefiéneteenth century, a peculiarity
in the international panorama, has been commented on atalreegbby coeval economists: the
size of the agricultural sector in the Italian economy arelshbsequent slow industrialization
process are the main factors highlighted by Supino (189%)amno (1912) (see Gigliobianco
and Giordano, 2010, 2012, for more details).

After 1861, loans and deposits grew at a rapid pace untilatee1880s. The growth of
credit was interrupted by the banking crisis in the early8®&hich was resolved with the
creation of the Bank of Italy in 1893. Credit growth was reduvn the second half of the 1890s
and over the subsequent years of economic development, @ilodtti was head of the Italian
Government. This acceleration of credit growth is compeattith the ideas of Gerschenkron
(1962) on the replacement of the failed French-style bantts @erman-style universal banks
inthe 1890 The latter exported their business model to Italy, mohdisavings and promoted
industrial investment, as they did in Germany (De Cecco12dtr a sceptical view, see Fohlin
(1999)°

8Also according to Luigi Einaudi and his colleagues at theifgchool of economics, the Italian economy
experienced an upward phase in the 1898-1908 “Giolittiawtjt period”, characterised by technological innova-
tions, improvements in productivity, and the formation @r@an-style “universal banks” (Sella and Marchionatti,
2012).

SWhile universal banking has been often associated by ecionuistorians with sharper growth and higher
economic development, other studies has called into que&terschenkron’s hypothesis: recently, Piluso (2010)
argues that universal banking is not necessarily relatedgtained growth (for instance, the 1950s-1960s “Italian
economic miracle” was not dependent on the prevailing bankystem at that time). Thus, according to Piluso,
banking patterns and credit regulation do not always doumti to the country’s macro performance (see also
Conti, 2010).



After decreasing during the World War 1, the volume of botlrle and deposits grew
strongly in the 1920s, exceeding 50 per cent of GDP at thereakbof the Great Depres-
sion. The performance of loans and deposits in the 1930s fitell with the literature on bank
failures in Italy during the Great Depression — see for ims¢aFerri and Garofalo (1994) —who
provided evidence of a credit crunth.

With World War Il and the associated inflation, loans and d#palecreased gradually to
15 per cent of GDP in the second half of the 1940s, returninigedevels they were at in 1885.
On the contrary, from the 1950s to the mid-1970s — the periddeogreatest developments in
the Italian economy — loans and deposits increased coasigereaching 75 per cent of GDP.

As of 1974, a decline in the credit-to-GDP ratio can be ob=grfollowed by a slight rise in
the second half of the 1980s, which continued until the b@gopof the 1990s. The deposits-
to-GDP ratio shows a similar, but less marked decreaseyaliging above the credit-to-GDP
level. The gap was closed in 1989. This behaviour can be vgaldy the introduction of credit
ceilings for loans to the private sector: they started in3L8id were subsequently extended
until the second half of the 1980s, after a short interruptietween March 1975 and October
1976. Afterwards, with the exception of the recession in2t2993, loans increased more
than deposits, reaching levels never seen before, as & oéslie removal of credit ceilings,
increased bank competition, and lower interest rates.

Figure 1 allows us to examine the co-movements of cred@bi? and deposits-to-GDP.
In fact, visual inspection reveals two distinct phases eftthio series: although, in the post-
unification period, and for most of the twentieth centurgdit-to-GDP and deposits-to-GDP
exhibit a close co-movement, this link seems to have beee teauous since the 1970s. More
specifically, using simple correlations we can see thatwleseries co-move tightly together
up until 1973 — end of the Bretton Woods system, charactktigecapital controls and tight
financial regulation — with a correlation coefficient of 0.@&erwards, in the 1974-2010 sam-
ple period, they follow rather different paths and, as altedlue correlation is almost null.
Nowadays, bank loans are more than 100 per cent of GDP, whgesits are around 70 per
cent; the latter having almost returned to the levels redamé¢he 1970s. The Italian banking
system funded the gap between loans and deposits mainlgilynigsnew bonds.

As shown in Figure 2, the ratio of loans to deposits oscélaeund 1 up until the mid-
1990s, and suddenly increases to 1.4 in 2000. Converseyatio of loans to the sum of
deposits and debt securities issued by banks is somewbéd ftam 1861 to 2011.

Focusing on the loans-to-deposits ratio, Figure 2 showighisindicator increased notably

1%The credit crunch was a part of tighter monetary policiedctvin Italy date back to the 1926 “quota 90” by
Mussolini. On this Italy was not unique, of course. Thereagmew evidence stressing the role played by tighter
financial and monetary policy for the onset and developméithe 1929 crisis. For the US, see for example
Greasley and Madsen (2013).
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during the real estate boom of the 1880s, rising to 1.2 in 1889highest value in the nine-
teenth century. After declining up until the outbreak of Wlowar |, the ratio rose again in
the 1920s and 1930s, before the explosion of the bankingscaisd the start of World War 1.
Growth in the loans-to-deposits ratio occurred during t@nemic boom of 1958-1963, when
it rose above 1 (in 1944, it was equal to 0.6). In the 1980s had 890s, it was then affected
by the slowdown in deposits, owing to households switchingther uses of savings, such as
government bonds and mutual funds. The ratio reached itgrival peak of 1.65 in 2007, and
then fell as a result of the 2008-2009 recession. The incrgasp between loans and deposits
— the “funding gap” — is in fact a trend common to other banksggtems and is considered
one of the causes of the financial crisis in some countriesBsewell and Burrows, 2011, on
the UK case).

Over the last 150 years, the loans-to-deposits ratio has inéle@enced by the degree of
international openness of the banking system and the coaségeliance on foreign capital
markets. In the nineteenth and early twentieth centurtes,irternationalisation of Italian
banks was limited. After World War 11, internationalisatiocreased, and accelerated with the
entry into force of the European exchange rate arrangenesgecially with the liberalisation
of capital movements in 1990 and the creation of the euroiar&899. The use of interbank
foreign funding — in recent years banks have been net foréepiors — together with the
increased availability of equity and bond funding, exptaimhy the loans-to-deposits ratio
after the EMU onset has reached levels far above one. Outusioc is consistent with the
results presented by Schularick and Taylor (2012): lookhopdustrial countries, they claim
that, while in the past credit was closely tied to money, fai@ninnovation and regulation
have, later on, broken this link.

4 Trend-cycle extraction from the credit-to-GDP ratio

In this section, we focus on the credit-to-GDP ratio in oregexamine the main stylised fea-
tures of the Italian financial cycle. This variable, whicts ldten been proposed in the empiri-
cal macro literature (Borio, 2012), has a number of inténggtroperties: being expressed as a
ratio to GDP, it is normalised by the size of the economy acdifates international compari-
son. Being a ratio of levels, it is generally smoother thaargable calculated as differences in
log-levels, such as credit growth (BCBS, 2010).

A structural decomposition of this indicator is performeadrder to obtain an estimate of
the credit-to-GDP ratio gap, which is defined as the dewunatiocredit-to-GDP from its long-
run trend. In general, a number of econometric approaclea\ailable to identify cyclical
fluctuations and to obtain a dating for the cycle. To this emah-parametric and parametric
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methods can be employed (see Mills, 2009, for a retrospeotihe modelling of trends and
cycles in economic time series).

For instance, in classical business cycle analysis, a fudly-parametric procedure was
proposed in the 1970s by Bry and Boschan (1971) in order totifgeturning points. This
method essentially allows the expansions and recessioasaonomic activity identified by
peaks and troughs in the cycle to be dated. Another non-gremrmethod is provided by the
Baxter and King (1999) filter, which is a band-pass filter, mieg a filter built to eliminate
fluctuations outside a predetermined frequency band.

Regarding parametric procedures, several approaches taod-cycle decompositions —
designed to separate the trend from its cyclical deviatiotwsbe performed. The most popular
trend-cycle decomposition is probably that suggested weidge and Nelson (1981), which
defines the trend as the limiting forecast of the time sergdjusted for its mean rate of change
— and the cycle in a residual manner. Other model-based dexsitions can be performed
using unobserved components models. Representation®bgerved components allow the
observed time series to be decomposed into frequency canxn.e., a permanent trend,
and into other residual stationary components such assyrld seasonals. Each of these
components characterises a different fluctuation pattenthe data: for instance, the trend
component represents the evolution of the series in the-dong The cyclical component is
instead linked to the recurrence and alternation of phases as business activity, while the
seasonal component captures systematic and repetitivedtians.

In order to extract a measure of the Italian financial cyclkeralie past 150 years, we apply
a fully parametric procedure. In particular, we fit the stagtic trend plus cycle structural time
series model proposed by Harvey (1989) to the Italian cted@DP ratio series:

Y = T+t e € ~ NID(O,U?) (1)

in which the time serieg; (t = 1,...,T) is thought of as being composed by a stochastic trend
componentr;, a cyclical component); and a transitory disturbance teanwhich captures
the more erratic fluctuations of the data. Interventionalalgs such as outliers and structural
breaks may be added to (1).

In the context of unobserved components models, trendsyahekscre latent variables that
have to be represented parametrically. The stochastid treis assumed to follow a local
linear trend model, such as:

T = T+ B+ ne ~ NI1D(0, Us) (2)
B = Bi-1+6& &NNID(O,U?)

where 3, is a stochastic slope which moves up or down because of therlagismice ternt;.
The trend, the slope and the irregular disturbances areatytindependent. In particular,

12



they are normal and independently distributed (NID) witrameero and variances, o¢, o7,
respectively.

The local linear trend is a very flexible parameterisatioresiit encompasses several alter-

native specifications widely employed in empirical apgimas. For instance, wheang =0
andag > 0, the slope is fixed and the trend is a random walk with constafit In contrast,
when o—% =0 andag > (, the trend is an integrated random walk and the resultingipe
cation is often referred to as “smooth trend”. Interestntte popular Hodrick and Prescott
(1997) filter (HP filter) proves to be a smooth trend modnﬁl € 0) in which the smoothness
parameter is chosen according to the observation frequétaryey and Jaeger, 1993); for in-
stance, it is restricted to be equal to 1600 when working witarterly data. It can be shown
(Harvey, 1989) that the reduced form of a local linear treratet is an ARIMA(0,2,2), i.e.
(1 —L)*y = (1 + 6L + 6,L*)(;, whose parameters are functions of the original structural
parameters, i.es2, 05, o211 In implementing the HP filter, when the restrlctlég\_ 1600 is
imposed, the two |mpI|ed ARIMA(0,2,2) moving average paedens can be promptly calcu-
lated: 0, = —1.777; 0, = 0.799.*? The calibration of the smoothness parameter in the HP filter
for different time frequencies is extensively discussed®hayn and Uhlig (2002) and Maravall
and del Rio (2007).

In equation (1), the stochastic cyaleis stationary and evolves according to the following

[ n ] B [ 1—pcosA.L  —psin\.L

bivariate AR(1)
~1
' ' K1t 3)
K psin A\ L 1 —pcosA.L Kot

wherer; andxs, are mutually independent white noise disturbances witsinee variance?,
while 0 < p < 1is the damping factor an@l< \. < = is the frequency of the cycle, measured
in radians. The cycle periodicity ﬁ; The variable); only appears by construction.

The cycle in (3) can be further expressed as:

(1 —2pcos AL + p*L*)ipy = (1 — pcos A\ L)k, + (psin AeL) kg, (4)

The right-hand side of (4) is equivalent to a moving averafgerder onet®* As a conse-
guence, the cycle can be reparameterised in the ARMA(2tf) faith complex roots

(1 —2pcos AL+ p* L), = (1 4+ 0L)k,

Sprana (2011) derives the analytical relationships betw#ectural and reduced form parameters of the local

linear trend model with correlated shocks.
12gprana (2013) provides the implied values9pfandd, when\ = 100 (annual data, = —1.558; 6, =

0.638) and\ = 14400 (monthly datad; = —1.871; 6, = 0.879).
13see, among others, Sbrana and Silvestrini (2012), who shelgonsequences of temporal aggregation on

the cyclical component model as in (3).
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wherek; is a white noise disturbance with variange Whend = 0, the ARMA(2,1) repre-
sentation reduces to an AR(2) cycle, as in Clark (1987).

Estimation of the trend plus cycle model in (1), (2) and (3tesducted using STAMP
8.2 (Koopman, Harvey, Doornik and Shephard, 2007). Sewdtfalent specifications for the
cyclical component are evaluated with STAMP: “LLT” is the#d linear trend model as in Har-
vey (1989); “LLT(S)” is the “smooth trend” model in whialf = 0 andog > 0. “LLT+Stoch.
Cycle” is the local linear trend model with stochastic cyakein (3) and (4); “LLT+AR(2)”
is the local linear trend model with a stationary AR(2) comgat. Similarly for the “smooth
trend” specifications (i.e., “LLT(S)+Stoch. Cycle” and “L{S)+AR(2)").

We refer to Table 2 for a diagnostic check of the residualdheffitted models. Table 2
presents standard descriptive statistics such as thé camialation test, the normality test and
the log-likelihood. The normality test statistic is the Boan-Shenton statistic with Doornik
and Hansen’s (1994) correction, distributed under thehygbthesis agé). The Q test statis-
tic of residual autocorrelation is the Box-Ljung statigticresidual serial correlation, based on
the first 12 residual autocorrelations.

Overall, all the diagnostics appear satisfactory. Basethergoodness-of-fit statistics re-
ported in Table 2, the “LLT+AR(2)” seems to provide the mggprepriate description of the
long-run and cyclical properties of the credit-to-GDPaateries, and is preferred to its “smooth
trend” version (“LLT+AR(2)"). “LLT(S)+Stoch. Cycle” is ao an appropriate model, but it
presents a slightly worse fitting. The “LLT+Stoch. Cycle” deb features a very similar fit
with respect to the “LLT(S)+Stoch. Cycle”, and hence itggghiastics are not shown in Table 2.
“LLT” and “LLT(S)” are more restrictive models which seemfibthe data less adequately.

Maximum likelihood estimation results for the “LLT+AR(2¢re presented in Table 3,
while for model “LLT(S)+Stoch. Cycle” estimates are prositiin Table 4.

For “LLT+AR(2)", o; = 0.72405 andog = 0.20370, while 07 = 0.05169. First-order and
second-order autoregressive cyclical components ard &mteb4647 and -0.59635, respec-
tively. The estimated cyclical representation is statigna

For “LLT(S)+Stoch. Cycle”, the irregular variance has bestimated to be zero. The
damping factor is 0.94296 and therefore the cyclical corepbis stationary. The period of the
stochastic cycle is roughly 23 years: thus, in Italy, theditreo-GDP gap has a much longer
duration than traditional business cycles. In fact, basethe sample 1861-2010, Baffigi et al.
(2013) identify 26 complete business cycles with an avedagation of 5 years and 6 months
(Table 4, p. 52). Similar estimates are provided by BergnBamgdo and Jonung (1998) for
13 advanced countri&sover the time span 1873-1995 (please refer to Table 1, p.ntheir

14The countries considered in the sample are the United Statesnited Kingdom, Germany, France, Japan,
Italy, Canada, Belgium, the Netherlands, Denmark, Finl&tadway, and Sweden.
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paper) and by AHearn and Woitek (200%).

Our evidence for Italy corresponds to the average duratfdhenfinancial and business
cycles in the United States and in other advanced countndsed, according to the National
Bureau of Economic Research (NBER), business cycles haggerage periodicity between
two and eight years. In contrast, Drehmann, Borio and Teaga(2012) find that for the US
and other selected countriéshe financial cycle lasts between 10 and 20 years, depending o
whether the economy was liberalised or not.

A tentative interpretation of our findings is that changethm banking regulatory frame-
work are a major factor that affect the financial cycle. Asutatpry measures may last for
decades — one may refer to the Italian Banking Act that wa#féctefrom 1936 to 1993 — the
financial cycle has a greater duration than the business.cyidiis claim implicitly suggests
that those factors driving the business cycle — labourtaband technological progress — are
subject to faster changes than regulatory measures. Tihisus view a reasonable hypothesis.

A similar message appears when fitting a “LLT” in order to egtrthe trend component
from credit-to-GDP and considering the resulting (stad®d) residuals, which somehow
constitute an estimate of the cyclical component. The toepaf Figure 3 displays a graph of
these residuals. The bottom panel of Figure 3 shows a pldisaf €stimated power spectrum.
The power spectrum — or spectral density — is an alternagpeesentation of the sample auto-
covariance function, in terms of frequencies rather thaunetiThe area under the spectrum for
a given frequency band can be interpreted as the contribtdithe variance of the time series
that should be assigned to the frequencies covered in th&dsyed range. In Figure 3, the
spectrum has its global maximum at 0.27, corresponding {ele of around 23 years, which
explains the largest part of the variance of the series. Argicycle of around 9 years seems
also be present (corresponding to a local maximum at 0.6Behdrizontal axis).

Some outliers and level breaks are automatically estimaye8TAMP, allowing to take
account of data irregularities (for example, World War I, MldNar |1, the oil shock in 1973-
1974). Estimates of the intervention variables are presentTable 5 for “LLT+AR(2)” and in
Table 6 for “LLT(S)+Stoch. Cycle?’ Three outliers (1924, 1942, 1974) and four level breaks
(1919, 1935, 1937, 1944) are detected. They are all statilstisignificant at the 1% level.

Figure 4 shows the original credit-to-GDP series, the esth smoothed level (with in-

BWorking with industrial production data over the 1866-1$iE8iod, these authors identify for 13 advanced
North Atlantic economies (Australia, Austria, Canada e Germany, Hungary, the Netherlands, Italy, Russia,

Spain, Sweden, UK, USA) a fairly regular cycle with a per@wi of 7-10 years.
1%The seven countries studied over the period 1960-2011 biarbmen, Borio and Tsatsaronis (2012) are:

Australia, Germany, Japan, Norway, Sweden, the Unite@Statd the United Kingdom.
"STAMP estimates interventions variables, i.e. dummy wemdefined to take the value zero up to the point

in time in which an exogenous event occurs, and the valuermreafter. They are often associated with episodes
such as changes in the government policy, external shock&rs.
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terventions), the AR(2) cycle and the irregular componenttie “LLT+AR(2)”, which is our
preferred model specification. A clear cyclical patternvislent, somewhat irregular in ampli-
tude. A similar graph for the “LLT(S)+Stoch. Cycle” modebtrshown for space limitations,
is available from the authors upon request.

Further diagnostic checking for the “LLT+AR(2)” preferretbdel is provided in Figure 5,
which displays some residuals graphtsrom left to right and top to down, the residuals plot
with error bands; their autocorrelation function; theitireated spectral density; a graph (his-
togram) of the residuals’ empirical distribution (for éitrative purposes, a Normal probability
density function and a kernel density estimate are alsdadisg).

Except in a very few cases, the standardised residuals tl@nathe confidence bands.
The sample autocorrelation function (ACF), with a maximummet lag equal to 20, is similar
to that of a white noise, being always within the two standamdr limits. The estimated
power spectrum is flat and also similar to that of a white no®eerall, this further diagnostic
checking confirms that the “LLT+AR(2)” model seems to be tiegate for the trend-cycle
extraction.

Based on the previous estimates, Figure 6 shows the estimateothed financial cyclical
component employing the “LLT+AR(2)” model and the “LLT(Stoch. Cycle” model. These
estimates of the financial cycle are compared to the cycldtneg from the Baxter and King
(1999, BK henceforth) filter — implemented with the optimalti-sample approximation as in
Christiano and Fitzgerald (2003) — and to the standard HRydhe BK cycle is estimated
selecting all the fluctuations in a range of periodicitiesypoised between 5 and 20 years.

Overall, these alternative model specifications providelaar consistent picture. In partic-
ular, prior to World War 11, all the filtered cycles peaked la¢ tend of the 1880s, in 1913, and
somewhere in between 1930 and 1935. In the postwar, afteti@dps stability, three peaks
were clearly visible in the first half of the 1970s, betwee@@@nd 1995, and in 2008-2010.
In terms of the economic interpretation of our estimates,gbak in the early 1930s and the
drastic decline that followed was related to the stock mackash of 1929 and to the Great
Depression. The expansion/contraction phase in the filsbhilne 1970s seemed to be linked
to the end of the Bretton Woods system and to the 1974-19tabtecession (that followed
the 1973 first oil shock). The 2008 peak referred to the cediansion phase which lasted
until the eve of the global financial crisis. However, eveorgdit growth was sustained until
2008, it should be stressed that no major bank failures oedun Italy after that crisis (nor

18 similar graph with further diagnostic checking for the “T{S)+Stoch. Cycle” model is available from the

authors upon request.
9please note that also Ciccarelli and Fenoaltea (2007) peopoth the Baxter and King (1999) filter and

structural time series models to identify the Italian basmcycle over the period 1861-1913. They apply these
two techniques to the new estimates of Italy’s GDP presdnydtenoaltea (2005).
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after the explosion of the sovereign debt crisis in 2011).

5 The credit-to-GDP ratio gap and the occurrence of bank-
ing crises

As claimed by Drehmann, Borio and Tsatsaronis (2012), ai@rigsue for financial stability
is the relationship between the phases of the financial cyicke, credit expansion - and the
occurrence of banking crises. In the same spirit, Jordaul&dck and Taylor (2011a) argue
that credit growth generates the best predictive signdiearicial instability. If such a relation-
ship does exist, then the statistical features of the fihogcle should be carefully monitored
in order to prevent vulnerabilities and to identify potahtisks for the financial system as a
whole?2°

In what follows, focusing on our estimates of the Italian fical cycle, we examine
whether there is any systematic evidence of a relationsttiyden credit expansion and bank-
ing crises over the last 150 years. For a historical datinp@imost important Italian banking
crises in Italy we rely on Reinhart and Rogoff (2009). Thesthars list twelve episodes of
banking crises which have occurred in Italy since 1800: 18868, 1887, 1891, 1893, 1907,
1914, 1921-1922, 1930-1931, 1935, 1990-1995 and 2008. eTéisodes are indicated by
grey shaded areas in Figure 6.

Other banking crisis databases are available in the literaiNotably, Laeven and Valencia
(2008) propose a dataset which describes 42 systemic lgpokses from 37 countries and also
includes detailed information about the type of policy msges employed by governments to
resolve them. Yet, the Laeven and Valencia dataset covdystloa period 1970-2007, and
hence does not fully fit to our purposes. Therefore, we adbepthronology of Reinhart and
Rogoff even if we are aware of the fact that some crises - as Msee - are closely linked.
This is the case of the 1866-1868, 1887-1893, and 1930-1836des!

In the sequel we will summarise the main elements of the lan&rises in Italy. We do
not aim at providing a full account of the crises: in fact, goal is mainly to examine the link

20| this article the emphasis is on the credit-to-GDP ratig,viee acknowledge that other variables have been
suggested as early warning indicators of future financsthioility. Notable examples include total bank assets
and measures of real estate and equity price appreciatich, @& the percentage change in real estate prices
and the stock market growth. For an analysis on the effewis® of macroprudential instruments and on their
implementation useful references are Borio and Drehma@09® Rose and Spiegel (2009), Lim et al. (2011)
and Panetta (2013).

2Toniolo (1995), Carriero, Ciocca and Marcucci (2003), DenBq(2008) and Gigliobianco and Giordano

(2012) provide contributions on the most important crides the Italian banking system has witnessed since
1861 and on connected regulatory changes.
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between the occurrence of banking failures and deviatiamexfit-to-GDP from trend.

After Italy reached political unification, the first crisipisode was in 1866-1868. The eco-
nomic situation became difficult and prices declined on dallccale. Many banks failed in
Western countries and the Italian banking system was atsavith a suspension of convert-
ibility declared by law in 1866 to avoid a wider collapse (ka#to, 1968). It appears that credit
growth was not strong around those years.

Afterwards the Italian economy registered an expansioplaage, characterised by a house
bubble and rapid credit growth. Convertibility was reimuged in 1883. Another period of
banking instability started in 1887, when the economy fagesgrious recession. A massive
outflow of capitals led to the weakening of the Italian liralarzaused financial distress. Sus-
pension of convertibility was again declared.

The peak of the financial cycle in 1887 is clearly visible igutie 6. This peak occurred
slightly prior to the severe banking crisis that, in the wd890s, hit Italy when prices in
the real estate market fell, causing a deterioration of §ab#ilance sheets. This helps the
interpretation of the 1891 and 1893 crises. In 1893, the 8&wmana corruption scandal led
to the liquidation of this bank of issue and to the fall of @ids government. The crisis was
resolved in 1893 with the creation of the Bank of Italy, thatdme the leading bank of issue.
Soon after, the Societa generale di credito mobiliaraita — an important intermediary which
was very active in placing public debt securities and in kergn financing — accumulated large
amounts of bad loans and went out of business (as underlin&igbiobianco and Giordano,
2012, one may refer to a single banking crisis over the pet&8Y-1893).

In 1907, the Societa bancaria italiana — the third largafith bank at that time — was hit by
the harsh international financial crisis that struck thetethStates and then spread to European
countries. The company was bailed out by a banking consoited by the Bank of Italy and
other banks. After a few years, the Societa bancariaitaiWeas absorbed by the Banca italiana
di sconto. It should be noticed that Figure 6 shows that tl§g Xeisis was preceded by a phase
of credit expansion from 1900 to 1905.

The 1907 crisis was followed by the outbreak of World War | émelworsening of the in-
ternational political situation. Even though Italy did moimediately enter into the conflict, its
economic consequences were severe. The banking systenseasvalved. In order to avoid
a bank run, a moratorium on bank deposits was in force frond 1@iil 1915. In 1914 both
deposits and loans declined, after twenty years of contisgwowth (see Table 1). Further-
more, the Bank of Italy suspended the gold convertibilityaf lira (Toniolo, 2003). Notably,
the Banco di Roma suffered considerable losses in 1914 and teampelled to devalue the
share capital” (Pohl and Freitag, 1994, p. 631). Figure & apflect these events, showing a
cycle peak in 1910.

In 1921, one of the largest Italian banks at that time — Batat&ina di sconto — collapsed
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owing to its exposure to the company Ansaldo, which coreubits property? The failure of
the Banca italiana di sconto was followed, in 1922, by the Bamco di Roma crisis, which
was resolved by government intervention.

Like most industrial countries, Italy was hit by the GreatpBession in 1929 and under-
went a period of severe and prolonged decline in income. Gibiet down severely, as did
industry?? firm’s profits declined and bad loans increased rapidly. &hegre repeated bank
failures from the end of the 1926%.A peak in the cycle is clearly visible between 1932 and
1935, depending on the chosen structural decompositienKggire 6). It should be noticed
that the persistent deflation in the 1930s contributed tstbady increase in the credit-to-GDP
ratio.

In 1936 a comprehensive Banking Act was enacted, aimingl&rgathe supervisory pow-
ers of the Bank of Italy and to ensure banking stability alsough limits to competition (see
Toniolo, 1995). The law featured severe regulation of erimyitations in the geographical
span of bank lending and separation of short from long-temdihg.

From 1936 to the 1980s banking regulation remained almagtamged, and mostly suc-
ceeded in supporting economic development through anesffisectoral credit allocatioi.A
lending boom was clearly visible in the early 1970s; as gmdied in Section 3, in 1973 credit
ceilings were introduced to steer monetary policy and asaltra phase of credit contraction
began. Remarkably, as can be seen in Figure 6, no major episisdes occurred until the end
of the 19805

Between the end of the 1980s and the first 1990s credit sir@ugklerated. Notably, and
according to our estimates, a cycle peak occurred betwe@a 489d 1993. The main South-

22graffa (1922) wrote that the failure of the Banca italianaatnto was the result of the close relationship
between mixed banks and firms; firms became increasinglyndigpé on banks, by taking control of them in
order to secure funding. This led to the formation of largeugs of industrial companies dependent on one or
a few banks, mutual exchanges of common shares and the appaoirnof directors (the so called “interlocking
directorate”).

23For up-to-date comparisons with the other main Europeantdes, see Felice and Carreras (2012), pp.

448-449.
24The three largest private banks — Banca Commerciale I&@DOMIT), Credito Italiano (CREDIT) and

Banco di Roma — experienced a deep crisis and the stateentihby establishing, in 1933, the “Istituto per la
Ricostruzione Industriale” (IRI), a public holding comparhich aimed to provide a stimulus to the economy
and to take control of the troubled banks. Consequently, COMREDIT and Banco di Roma were nationalised

and became the largest state-owned banks.
25Battilossi, Gigliobianco and Marinelli (2013) provide deince of allocative efficiency only up to the early

Seventies, and later on, in the Nineties, when financiatdilgation is thought of as having promoted once again

the efficiency of the banking system.
26A notable exception is the “Banco Ambrosiano scandal”, sxdjn 1982, which was essentially a fraudulent-

bankruptcy case. Also some special credit institutiongvwadiected by capital adequacy and profitability problems
that led to state recapitalisations, without resulting ejan crises.
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ern banks — all owned by the general government and alredelgted by allocative and cost

inefficiencies — were hit by the 1992 crisis when Italy waséat to leave the European Mon-
etary System. The consequences were very severe, espbeeduse of the strong recession
of 1992-1993. The crisis of the Southern banks was solved\ayuiring mergers, acquisitions

and privatisations.

In Italy the second half of the 1990s and the first years of e Nillennium did not
register major banking crises. In contrast the situaticemgled drastically since 2007, when
most of the OECD countries were hit by the global economicfarahcial crisis that erupted
in 2008 with the failure of Lehman Brothers. Figure 6 showat tine 2007-2008 crisis was
clearly preceded by a credit expansion. Yet, in Italy thdgldinancial instability did not have
disruptive consequences on the banking system. Also &ieputbreak of the sovereign debt
crisis in 2011 the government support to troubled banks \eaglimited.

In a nutshell, figure 6 shows that in 8 out of the 12 crises el@isselected by Reinhart and
Rogoff there was indeed a preceding and/or a contemporaremeleration in the credit-to-
GDP gap. This is the case of the crises of 1887, 1891, 1893, 11914, 1930-1931, 1935,
and 1990-1995. However, we must underline that in some eafmsinstance in 1866, 1868
and 1921-1922 — banking crises took place without beinggaled by an acceleration of credit.
Most importantly, the strong growth of loans in the first 19%@as not followed by banking
instability. On the other hand, the 2008 episode — selecgeldinhart and Rogoff for most
Western countries after the failure of Lehman Brothers — praseded by an acceleration of
credit, even if in Italy liquidity and funding problems wetiee main explanation for bank
troubles.

In order to further examine the link between financial cyald danking crises, we com-
plement the previous historicakcursusvith some econometric modelling: in particular, we
estimate a binary choice model in which the dependent Varfahbsis” is regressed on a con-
stant and on contemporaneous and lagged values of thealyahimponent extracted by fitting
the “LLT+AR(2)” model. As already anticipated the extrattyclical component provides us
with an estimate of the credit-to-GDP gap. The binary depahdariable is equivalentto 1 in
the event of crisis and 0 otherwise.

The Logit and Probit models are estimated in Eviews by manrirtikelihood (by using the
guadratic hill-climbing algorithm). The signs of the coeifféints are identical across the two
different specifications. Moreover, unsurprisingly, tiséimate of the marginal effect obtained
from the Logit model is roughly: /+/3 larger than that obtained from the Probit model (see,
for instance, Verbeek, 2008). Thus, only the Logit estiorabutput is presented in Table 7
(results based on the Probit specification are availabta th® authors upon request).

The intercept and the explanatory variable are highly §igant. The credit-to-GDP gap
has a positive effect on the probability of banking crisigv&al estimations have been con-
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ducted by considering contemporaneous values of the ex@@DP gap and up to two lags of
the same variable. The highest log likelihood and pseudquRu®d values are obtained with
a specification which includes the intercept and the cted®DP gap lagged once. The esti-
mate of the financial cycle coefficient is positive and eqadl.b; straightforward calculations
show that an estimate of the corresponding marginal eféaetiuated at the sample mean of
the explanatory variable, is roughly equal to 0.05: thugrakie time span 1861-2011, when
the credit-to-GDP gap increases by one unit at time t-1, thbgbility of a banking crisis at
time t increases of around 5 per cent. Therefore, as argu&bhy (2012) studying a set of
advanced economies, the credit-to-GDP might be used aslaaiar of incumbent crises also
for Italy, in conjunction with a broader range of macroeammmand financial variables.

Figure 7 shows the actual and fitted values of the dependeiatble from the estimated
Logit specification.

Also visual inspection of Figure 7 confirms that an acceleradf credit preceded a banking
crisis in 8 out of the 12 episodes listed by Reinhart and Ro@®09). However, as already
discussed, there were also a few cases — notably in the 19ifD&/kich the growth of the
credit-to-GDP ratio was not followed by a banking crisis.

In summary, our key finding is that the Italian financial cybkes a lower frequency than
traditional business cycles. Over the last 150 years, npsbédes of banking crises seem to
have been associated with (or preceded by) rapid credinsiqa

6 Conclusions

In this paper we have investigated the main stylised feataf¢he Italian financial cycle. We
have presented and analysed a new historical dataset waibbrg the main items of banks’
balance sheets since the unification of Italy in 1861. It abpbly true that Italy is paid scant
attention in the international quantitative literaturegs$-ratianni, Muscatelli, Spinelli and Tre-
croci, 2012); we hope that our new statistics will be of usstudying long-term trends in the
Italian financial system. We reached three key findings.

1. While until the mid-1970s there was a close correlatidwben loans and deposits (both
expressed as a ratio to GDP), over the last 20 years loansiaeased in relation to
deposits. Since the 1990s, banks have covered this “furgdipgmainly by issuing new
debt securities.

2. The ltalian financial cycle — extracted by means of a stirattrend-cycle decomposition
of the credit-to-GDP ratio — has a much longer duration thaditional business cycles.
Italy shares this feature with the US and other Europeantdesn
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3. Episodes of financial distress mainly reflect previougtmrm credit developments. In
fact, an acceleration of credit preceded a banking crisésant of the 12 episodes listed
by Reinhart and Rogoff (2009). Consistently, a simple Loggfression shows a positive
association between the probability of a banking crisisaptevious acceleration of the
credit-to-GDP gap. Thus, we argue that the credit-to-GD#Pgay help in evaluating the
likelihood of future financial crises. However, there welsogeriods — such as the early
1970s — in which the growth of the credit-to-GDP ratio was floedlbwed by a banking

crisis. Moreover, some crises cannot be attributed to aaesdinary preceding increase
in loans.

It is worth noting that in this paper we have identified therficial cycle by focusing only
on the credit-to-GDP ratio. A desirable extension of thiskweould be examining a broader
range of variables: for instance, residential propertgesj equity prices, or macro-financial
indicators such as the loan-to-value ratio. Yet, given otarest on long-term cycles, some care
should be taken because some of these time series might Baddo(due to data availability
constraints) to permit meaningful trend-cycle extraction

The time series presented here lay the foundation for fustiegs in many other directions.
It will be interesting to study the degree of stability of ttedationship between deposits and
loans and the long-term relationship between money, caaditGDP. Another important policy
issue which deserves to be investigated is the link betweesenprice bubbles and banking
crises. All this is to be explored in future research.
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Table 1: Banks’ balance sheet: main assets and liabili8é4-2011

ASSETS LIABILITIES Memorandum
item:
from

Total Loans Securities  Shares Debt Capital banks of issue
YEARS | Credit other and Fixed| Deposits  securities and balance sheet
of of than other  assets issued reserves 1861-1936
which: which: shares equity
short-term  long-term Loans Deposits
1861 79 55 24 5 8 2 67 3 14 91 24
1862 90 60 30 8 10 2 77 5 17 127 36
1863 100 68 32 10 13 2 90 6 19 103 39
1864 116 69 47 13 16 3 108 8 23 135 38
1865 132 7 54 17 18 3 124 10 27 152 51
1866 148 92 55 23 23 3 142 10 30 295 71
1867 169 113 55 28 31 4 165 12 35 364 37
1868 184 130 55 36 36 4 191 14 41 404 31
1869 200 145 55 41 44 4 217 15 46 423 45
1870 228 159 70 30 52 5 250 20 54 550 121
1871 | 295 216 79 39 73 5 319 29 70 633 104
1872 459 365 95 62 121 7 440 53 99 746 109
1873 444 330 114 79 135 8 405 65 94 790 100
1874 472 344 128 73 120 10 438 74 102 350 107
1875 509 372 138 86 119 12 494 81 115 378 116
1876 521 368 153 91 130 14 518 89 121 396 136
1877 602 410 192 104 111 16 583 94 136 420 150
1878 618 413 205 123 113 18 614 106 144 441 165
1879 669 444 225 121 116 19 651 124 155 468 153
1880 684 439 245 149 121 21 681 137 164 402 178
1881 | 735 462 273 159 133 23 721 160 176 487 317
1882 782 485 296 190 127 26 739 183 184 373 175
1883 | 823 525 298 210 133 28 816 187 200 315 136
1884 884 554 330 256 136 31 889 211 220 347 136
1885 | 996 610 386 258 154 35 974 230 241 480 179
1886 | 1,208 761 447 295 162 38 1,124 251 275 534 200
1887 | 1,300 766 533 297 195 42| 1,167 297 293 612 248
1888 | 1,360 756 604 310 200 46 1,192 347 308 629 261
1889 | 1,430 759 671 352 175 51| 1,190 406 319 684 305
1890 | 1,390 667 723 351 150 57 1,151 413 356 681 333
1891 | 1,262 552 709 422 121 63| 1,071 443 373 708 356
1892 | 1,276 577 699 466 103 64 1,121 436 361 684 348
1893 | 1,214 525 689 492 83 62 1,129 426 320 729 324
1894 | 1,168 488 680 506 51 61 1,104 415 325 653 307
1895 | 1,188 516 672 539 46 60 1,164 405 307 679 331
1896 | 1,196 547 649 574 44 60 1,163 374 312 631 308
1897 | 1,192 553 639 583 41 57 1,201 365 303 572 304
1898 | 1,176 555 621 629 37 55 1,256 362 313 579 313
1899 | 1,235 636 598 671 45 41 1,371 362 380 526 196
1900 | 1,283 695 588 669 45 39 1,408 353 398 525 213
1901 | 1,371 7 594 678 47 40 1,491 348 416 501 226
1902 | 1,432 834 598 692 49 40 1,541 343 427 468 219
1903 | 1,572 974 598 709 47 41 1,688 335 446 438 267
1904 | 1,702 1,096 606 741 56 41 1,831 330 468 430 274
1905 | 1,924 1,298 626 816 66 441 2,030 324 559 490 320
1906 | 2,119 1,464 656 799 100 44 2,180 321 601 493 305
1907 | 2,192 1,517 676 803 114 46| 2,305 324 613 572 308
1908 | 2,420 1,699 721 833 126 52| 2,546 336 647 479 179
1909 | 2,670 1,884 786 862 128 54 2,794 347 663 529 201
1910 | 2,919 2,069 850 881 136 60| 2,956 362 701 616 235
(continued)

Note: end-of-period stocks in thousands of euros; from 1@¥&ards end-of-period stocks in millions of

euros.
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Table 1. Banks’ balance sheet: main assets and liabiligé&-2011 (continued)

ASSETS LIABILITIES Memorandum
item:
from
Total Loans Securities  Shares Debt Capital banks of issue
YEARS Credit other and Fixed| Deposits securities and balance sheet
of of than other assets issued reserves 1861-1936
which: which: shares equity
short-term  long-term Loans Deposits
1911 3,156 2,248 908 910 165 63 3,240 384 747 684 222
1912 3,330 2,355 975 914 169 67 3,349 400 788 659 221
1913 3,492 2,479 1,013 932 149 73 3,507 418 799 633 254
1914 3,205 2,174 1,031 985 132 88 3,326 424 833 1,166 407
1915 3,228 2,171 1,056 1,108 130 88 3,591 429 805 1,850 577
1916 3,830 2,766 1,064 1,778 126 90 4,731 436 793 2,142 460
1917 4,734 3,663 1,071 2,517 129 89 6,288 431 843 4,128 682
1918 6,269 5,180 1,089 3,577 212 96 8,851 438 1,053 | 5,536 979
1919 9,782 8,563 1,219 4,872 322 110 12,986 463 1,423 | 8,759 1,601
1920 14,253 12,675 1,578 4,258 594 142 16,645 502 1,755 | 10,933 1,671
1921 15,392 13,498 1,894 5,776 712 194 19,292 621 2,202 | 11,526 2,053
1922 15,997 13,746 2,251 6,278 642 254 19,908 744 2,568 | 10,284 1,521
1923 16,702 14,129 2,573 6,426 804 228 21,251 895 2,608 | 10,892 2,171
1924 20,649 17,399 3,250 6,920 876 247 24,812 1,260 3,084 | 10,972 1,522
1925 23,130 19,182 3,948 6,461 1,085 303 26,136 1,528 3,869 | 11,748 1,998
1926 26,461 21,791 4,670 6,169 1,152 381 29,009 1,611 4,991 | 8,270 1,365
1927 28,113 22,725 5,388 6,161 1,248 449 31,025 1,989 5,186 | 6,801 2,203
1928 30,763 24,618 6,145 6,078 1,415 501 32,829 2,527 5,261 | 4,264 1,804
1929 31,057 23,818 7,239 6,057 1,414 564 32,673 2,835 5,436 | 4,447 1,847
1930 30,811 22,874 7,937 6,662 1,301 574 32,676 3,397 5,316 | 4,503 2,123
1931 28,748 19,969 8,779 7,268 1,131 598 30,874 3,824 5254 | 4,911 2,201
1932 28,677 18,618 10,059 8,479 1,132 641 30,472 4,384 5,258 | 5,064 2,566
1933 29,885 18,130 11,754 11,507 1,131 634 30,387 6,653 5,328 | 3,436 1,775
1934 29,172 17,110 12,062 11,204 905 658 29,266 6,391 4,868 | 4,278 1,929
1935 27,871 16,092 11,779 10,901 735 723 27,399 6,282 4,697 | 6,566 581
1936 29,814 17,587 12,227 11,253 848 786 31,274 6,189 4,973 | 7,369 1,472
1937 31,572 18,250 13,322 10,359 656 795 28,405 6,714 5,559
1938 32,540 20,952 11,588 10,671 805 808 29,955 7,432 5,390
1939 36,084 23,469 12,615 11,308 745 779 31,675 7,757 5,500
1940 40,674 27,666 13,008 13,838 758 798 37,676 7,762 5,830
1941 50,831 37,562 13,268 20,461 1,208 773 48,613 8,121 6,213
1942 64,847 50,991 13,857 28,415 1,209 62 61,346 9,209 6,642
1943 69,489 56,041 13,448 35,750 1,388 797 74,496 9,416 6,923
1944 73,840 60,959 12,880 49,208 1,239 791 128,718 9,444 7,260
1945 124,168 108,459 15,709 75,001 1,241 859 213,157 11,468 7,945
1946 264,509 238,048 26,461 117,324 2,068 1,244 366,031 18,565 10,534
1947 509,008 454,187 54,821 144,071 2,904 2,047 531,797 25,857 13,495
1948 652,945 522,602 130,343 238,238 4,464 3,077 854,682 61,066 20,653
1949 | 866,177 676,144 190,033 254,363 7,697 4,5831,069,876 86,486 29,058
1950 | 1,107,342 796,584 310,759 324,931 10,474 6,063.,224,020 129,113 39,724
1951 | 1,336,029 946,193 389,836 380,253 11,603  6,86,461,514 155,624 48,185
1952 | 1,646,874 1,149,434 497,439 454,152 15,299 8,1/04,798,578 228,115 58,089
1953 | 1,990,736 1,381,970 608,766 533,834 19,699 15,737,102,009 307,277 76,092
1954 | 2,284,359 1,570,510 713,848 585,122 27,029 19,60D,393,446 377,858 95,641
1955 | 2,708,774 1,815,546 893,228 658,731 27,454  21,508,749,338 501,660 114,281
1956 | 3,119,363 2,088,295 1,031,068 745,965 27,752 22,80%,101,714 577,394 134,311
1957 | 3,440,994 2,261,117 1,179,877 814,370 33,394  28,028465,427 655,973 165,527
1958 | 3,707,640 2,345,789 1,361,851 1,050,478 45,362 32,090012,390 775,895 197,076
1959 | 4,300,694 2,684,280 1,616,414 1,314,441 72,371 35,085678,759 946,951 255,126
1960 | 5,248,796 3,309,779 1,939,017 1,542,560 87,728 43,4(386,103 1,189,980 313,868
(continued)

Note: end-of-period stocks in thousands of euros; from 1@¥&ards end-of-period stocks in millions of

euros.
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Table 1. Banks’ balance sheet: main assets and liabiligé&-2011 (continued)

ASSETS LIABILITIES
Total Loans Securities Shares Debt Capital
YEARS Credit other and Fixed Deposits securities and
of of than other assets issued reserves
which: which: shares equity
short-term long-term

1961 | 6,271,986 3,870,086 2,401,901 1,735,649 109,834  49,964,321,586 1,543,703 359,151
1962 | 7,853,232 4,829,506 3,023,726 1,984,203 130,925 58,00%4,504,429 2,029,686 428,945
1963 | 9,399,518 5,768,046 3,631,472 2,154,972 117,535  68,798,467,953 2,543,839 479,530
1964 | 10,109,190 5,851,263 4,257,927 2,366,249 113,051 78,068,196,598 3,043,040 536,410
1965 | 11,147,526 6,060,079 5,087,448 2,909,925 136,061  89,8510,822,099 3,678,213 581,595
1966 | 13,152,718 8,395,530 4,757,188 3,735,743 176,654 111|612,464,274 3,426,692 724,129
1967 | 15,305,346 9,719,554 5,585,791 4,270,676 189,720 132|35@,285,043 3,948,520 839,425
1968 | 17,199,978 10,777,992 6,421,987 5,161,319 190,392 166[106,158,129 4,605,814 1,021,708
1969 | 19,389,465 12,400,564 6,988,901 6,229,624 225,717 163|718,092,466 5,282,424 1,124,891
1970 | 22,456,760 14,149,706 8,307,054 7,516,015 246,892  149720,986,588 6,126,677 1,297,814
1971 | 26,022,822 15,992,041 10,030,781 8,980,594 211,825 892,924,733,173 7,428,148 1,394,092
1972 | 30,671,037 19,012,074 11,658,963 11,800,839 216,679 5283, 30,378,408 8,860,593 1,585,255
1973 | 37,292,924 22,698,162 14,594,762 14,535,639 235,375 6889, 36,492,690 12,318,272 1,881,799
1974 43,462 24,640 18,822 17,582 411 514 43,574 13,613 2,737
1975 50,411 28,019 22,392 23,571 532 777 54,584 16,927 3,966
1976 60,140 34,508 25,632 26,194 683 1,145 66,092 19,713 4,902
1977 66,849 37,593 29,256 40,027 824 1,35y 80,714 22,584 6,051
1978 75,502 41,711 33,791 51,461 1,014 1,568 100,068 25,532 7,255
1979 89,277 50,737 38,540 59,082 1,190 1,778 119,934 28,247 9,445
1980 105,635 61,004 44,631 65,468 1,584 2,098 136,264 31,492 12,134
1981 121,596 69,970 51,626 71,635 1,828 2,419 149,935 35,565 15,955
1982 136,168 76,837 59,331 93,862 2,734 2,877 182,285 39,856 19,774
1983 156,857 89,296 67,561 110,108 4,354 6,107 203,532 43,968 26,789
1984 185,521 109,084 76,437 119,179 5,551 7,131 228,950 46,251 32,330
1985 206,823 124,788 82,035 132,091 6,143 7,642 252,178 49,075 38,088
1986 227,779 139,134 88,645 139,288 7,670 8,165 275,144 52,778 45,023
1987 251,229 151,035 100,194 141,042 8,496 8,745 295,568 58,711 52,082
1988 294,801 179,374 115,427 134,905 9,613 9,233 324,905 62,615 56,233
1989 353,738 212,740 140,998 129,078 12,425 9,735 361,329 66,954 62,814
1990 412,059 243,424 168,635 127,276 13,625 10,3R2 401,122 70,172 70,534
1991 471,908 274,738 197,170 157,584 19,418 16,3B4 458,991 79,108 87,290
1992 527,225 305,722 221,503 188,199 21,596 24,588 500,618 85,942 104,735
1993 550,362 301,215 249,147 200,989 22,456 25,003 532,224 100,251 113,287
1994 559,184 289,767 269,417 221,790 25,890 25,686 532,098 111,387 121,507
1995 580,107 302,194 277,913 202,419 26,479 27,734 608,445 111,186 129,537
1996 591,905 302,511 289,394 221,872 29,653 27,9838 622,428 144,718 139,053
1997 634,836 322,610 312,226 206,231 31,386 27,863 589,793 204,728 145,266
1998 678,030 341,918 336,112 219,186 45,699 27,243 577,615 251,032 160,260
1999 751,391 367,387 384,004 206,984 60,563 26,315 583,441 271,553 178,489
2000 858,951 435,839 423,112 187,346 67,439 25,802 605,134 302,481 198,849
2001 925,765 464,196 461,569 178,981 73,469 26,360 643,870 334,672 208,349
2002 980,253 465,483 514,770 164,295 80,284 23,960 696,177 367,969 223,965
2003 | 1,038,714 460,122 578,592 170,448 94,423 18,092 699,690 399,958 240,875
2004 | 1,096,213 433,968 662,245 177,068 98,517 18,841 732,066 442,994 249,691
2005 | 1,192,664 443,493 749,171 207,060 109,107 19,357 784,199 484,416 278,121
2006 | 1,322,196 484,935 837,261 219,013 125,444 22,146 846,131 544,744 299,123
2007 | 1,453,310 516,963 936,347 236,076 138,977 20,902 879,256 608,700 359,677
2008 | 1,523,276 610,639 912,637 335,697 135,184 17,4900 944,933 730,576 338,278
2009 | 1,500,680 613,981 886,699 437,166 136,582 16,8291,003,654 811,349 363,621
2010 | 1,610,583 645,745 964,838 434,753 127,072  16,9771,095,264 800,332 367,276
2011 | 1,620,526 649,889 970,637 530,245 115,624 16,1751,026,202 906,043 408,309

Note: end-of-period stocks in thousands of euros; from l@¥&ards end-of-period stocks in millions of

euros.
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Table 2: Diagnostic checking for alternative model speaifans

Summary statistics LLT LLT(S) LLT(S)+Stoch. Cycle LLT+AR( LLT(S)+*AR(2)
Standard Error 1.9281 1.9675 1.8998 1.8642 1.9024
Normality 4.4530 4.1207 4.4049 5.0558 5.5593
Box-Ljung 9.9465 12.4430 14.1310 11.1070 11.1040
Log-likelihood -100.1880 -103.3480 -98.0553 -95.6381 .4986
R2D 0.5691 0.5513 0.5817 0.5972 0.5805

Notes:RQD is the coefficient of determination. The symbol (*) denotgjection of the null hypothesis at
the 5% significance level.

Table 3: Parameter estimates: “LLT+AR(2)”

Parameter Estimate

Variances of disturbances:

Level 0.72405
Slope 0.20370
AR(2) 47.6828
Irregular 0.05169

AR(2) cycle other parameters:
AR(1) coefficient 1.54647
AR(2) coefficient -0.59635

The estimated model is the local linear trend
in (2) with stationary AR(2) cycle as in Clark
(1987).

Table 4: Parameter estimates: “LLT(S)+Stoch. Cycle”

Parameter Estimate

Variances of disturbances:

Level 0.00000
Slope 0.34766
Cycle 2.03507
Irregular 0.00000

Cycle other parameters:

Variance ¢2) 18.36278
Period(27/A¢) 23.56051
Frequency(\.) 0.26668
Damping factor f) 0.94296

The estimated model is the local linear trend
in (2) with 02 = 0 (“smooth trend”) and
stationary stochastic cycle as in (3) and (4).
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Table 5: Estimates of intervention variables: “LLT+AR(2)”

Coefficient  st. error t-ratio
Outlier 1924 4.64496 1.00926 4.60236 (***)
Outlier 1942 4.20151 1.02445 4.10123 (***)
Outlier 1974 -4.10345 1.00926 -4.06582 (***)
Level break 1919 7.39076 1.66415 4.44115 (***)
Level break 1935 -7.96768 1.66905 -4, 77379 (***)
Level break 1937 -7.42860 1.66904 -4.45081 (***)
Level break 1944 -11.74835 1.68921 -6.95493 (***)

The symbol (***) means statistically significant at the 1 %dé

Table 6: Estimates of intervention variables: “LLT(S)+8toCycle”

Coefficient  st. error t-ratio
Outlier 1924 4.52965 1.09885 4.12216 (***)
Outlier 1942 4.48387 1.10173 4.06986 (***)
Outlier 1974 -4.01196 1.09883 -3.65112 (***)
Level break 1919 7.98735 1.73377 4.60693 (***)
Level break 1935 -8.39419 1.74878 -4.80004 (***)
Level break 1937 -7.54337 1.74881 -4.31342 (***)
Level break 1944  -12.33350 1.73825 -7.09534 (***)

The symbol (***) means statistically significant at the 1 %dée
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Table 7: Probability of banking crises in Italy (1861-201¢git model

Estimation method: ML - Binary Logit (Quadratic hill clinig)
QML (Huber/White) standard errors and covariance

Coefficient st. error t-ratio
Const -2.15402 0.273603 -7.872786 (***)
AR(2) cycle (1 lag) 0.503494 0.142362 3.536708 (***)
McFadden R-squared 0.09191 Mean dependent var. 0.126667
S.D. dependent var. 0.333713 S.E. of regression 0.323771
Akaike info criterion 0.716816 Sum squared residuals 14631
Schwarz criterion 0.756958 Log likelihood -51.76122
Hannan-Quinn criterion 0.733125 Deviance 103.5224
Restr. deviance 114.0002 Restr. log likelihood -57.0001
LR statistic 10.47776 Avg. log likelihood -0.345075
Prob(LR statistic) 0.001208 Total obs. 150

The dependent variable is the binary dependent variablisisCwhich takes value 1 in
the event of crisis and 0 elsewhere. The banking crises datethose reported by Rein-
hart and Rogoff (2009). The explanatory variable is theicgtcomponent extracted by
fitting the “LLT+AR(2)" model (lagged once). A constant iscinded. The top part of
the table displays the coefficient estimates, the asynepttdindard errors, the z-statistics
and corresponding p-values. The symbol (***) means steily significant at the 1
% level. The bottom part of the table provides some deseegiatistics such as the
mean and standard deviation of the dependent variable tahdad error of the regres-
sion, and the sum of the squared residuals. In additionyaldilkelihood based statistics
are presented, such as: the Akaike, Schwarz and Hannam-@dfiarmation criteria, the
maximized value of the log likelihood function (Log liketibd), the LR statistic (which
tests the joint null hypothesis that all slope coefficientsept the constant are zero), the
p-value of the LR test statistic (asymptotically distrigtitas a chi-squared variable, with
degrees of freedom equal to the number of restrictions uledér The number of obser-
vations is also reported.
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Figure 1: Bank loans and deposits: 1861-2011 (as a ratio 8)GD
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Figure 2: Loans-to-deposits ratio: 1861-2011
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Figure 3: Standardised residuals of the “LLT” model
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Figure 4: Estimated smoothed level (with intervention$3(2) cycle and irregular components
for the “LLT+AR(2)” model
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Figure 5: Standardised residuals of the “LLT+AR(2)” mod#hgnostic plots
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function; spectral density; histogram with kernel densijimate and normal density function.
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Figure 6: Estimates of the financial cycle in Italy
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38



Figure 7: Binary choice (Logit) model: actual vs fitted value
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