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was associated with a decline in the duration of bilateral rela-
tionships, indicating that longer-standing counterparties, typ-
ically those with more information, tended to withdraw from
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importance of the policy efforts to ensure that CCPs have a
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1. Introduction

A well-known feature of the global financial crisis has been its
impact on interbank markets and the repercussions on the transmis-
sion mechanism of monetary policy and the whole financial system
(e.g., Allen, Carletti, and Gale 2009; Brunnermeier 2009; Taylor and
Williams 2009; Freixas, Martin, and Skeie 2011; Garcia-de-Andoain
et al. 2016). In some countries, interbank activity did not freeze but
showed, however, a remarkable change in its characteristics with
a significant surge in secured lending, notably via central clearing
counterparties (CCPs). While in the traditional interbank market
transactions occur between pairs of banks (bilateral interbank mar-
ket), may be secured or unsecured, and are nominative, in inter-
bank transactions via CCPs lending and borrowing banks are no
longer direct counterparties to each other, but all of them have
the CCP as their counterparty. Moreover, exposures are secured
(because they take place as repurchase agreements) and, at least
in the European interbank market, anonymous (Mancini, Ranaldo,
and Wrampelmeyer 2016).1 CCPs are therefore third parties that
stand between banks for the purpose of mitigating counterparty
credit risk: according to some views, this transfer of counterparty
risk to CCPs is precisely what makes acceptable the anonymity of
(ultimate) counterparties which, in turn, allows for expanding the
set of possible trades.2

1A CCP can be generally defined as an entity that interposes itself between
(two or more) counterparties, becoming the buyer to every seller and the seller
to every buyer. While in the bilateral transactions of interbank markets there
is one contract, in the transactions involving a CCP there are more contracts:
one between the buyer and the CCP and another one between the seller and the
CCP. The CCP transforms the risk exposure among interbank counterparties
into a risk exposure of each counterparty with the CCP. While repo activity via
CCPs is in principle not limited to banks, in Europe, during our sample period
“practically all counterparties involved in repos via CCPs have been euro area
MFIs or non-euro area residents” (European Central Bank 2012). Note also that
non-euro-area residents were basically banks, at least in the Italian case. This
continued to be the case also in more recent periods.

2The reduction of counterparty risk in transactions via CCPs occurs through
loss mutualization, high levels of collateralization, and multilateral netting. To
manage the risk borne by the CCPs, members post initial margins and make
contributions to the CCPs’ default fund. CCPs are active in several markets in
addition to repo transactions, notably in derivative markets. CCPs’ functions for
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Figure 1. Interbank Exposures through CCPs
as Shares of Total Assets

Source: Authors’ computations on Bank of Italy prudential supervisory reports.

In Italy domestic banks stepped up their interbank funding via
CCPs in a striking way since 2009, just after a key event of the global
crisis (the Lehman Brothers default), with a sixfold increase of bor-
rowed funds in less than four years, both as a share of total assets
(figure 1) and as a share of total interbank exposures (figure 2). The
ratio between the number of banks operating via CCPs and the total
number of banks operating in the interbank markets also increased
significantly (figure 3). This exponential increase mostly made up for
the sharp decline in bilateral interbank funding with foreign banks
(figure 4), in turn due to the euro-area financial fragmentation dur-
ing the crisis (Banca d’Italia 2013a, 2013b; International Monetary
Fund 2013, Garcia-de-Andoain et al. 2016).

derivatives and for wholesale short-term funding present relevant differences and
serve different economic purposes, as the former pursues a goal of insurance and
the latter pursues a goal of funding. More institutional details are provided in
section 2.
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Figure 2. Interbank Exposures through CCPs as Shares
of Total Extragroup Interbank Exposures

Source: Authors’ computations on Bank of Italy prudential supervisory reports.

Figure 3. Number of Banks Operating via CCPs as a
Share of the Total Number of Banks Operating in the

(extragroup) Interbank Markets

Source: Authors’ computations on Bank of Italy prudential supervisory reports.
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Figure 4. Interbank Exposures through CCPs
and Abroad as Shares of Total Assets

Source: Authors’ computations on Bank of Italy prudential supervisory reports.

The Italian experience seems to lend support to the thesis that
“jurisdictions that had CCPs for their repo markets in place before
the crisis were relatively less affected than those that did not”
(Chatterjee, Embree, and Youngman 2012). A number of papers
(e.g., Cappelletti et al. 2011; Heider, Hoerova, and Holthausen
2015; Mancini, Ranaldo, and Wrampelmeyer 2016; Cappelletti and
Guazzarotti 2017) refer to the benefits that a CCP may bring to
the functioning of interbank transactions in periods of turmoil. A
key aspect is that the increasing role of centrally cleared transac-
tions addressed the general increase in uncertainty and risk aversion
of lending banks during the financial crisis, thereby allowing inter-
bank activity to keep playing its crucial role for monetary policy
transmission and financial system functioning.

This larger role, however, may conceal a possible drawback in
terms of financial stability, which has been scarcely explored so far.
In fact, the increased use of CCPs could be concentrated among a
pool of borrowers that would have been otherwise cut off from the
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bilateral segment of the interbank market due to their riskiness. In
this case, the discipline exercised by peer monitoring in the bilateral
interbank market could be lost, with a potential impact on financial
stability.3

Investigating the possibility that the CCPs may be taking risks
that would not be accepted on the bilateral segment of the mar-
ket is relevant for three different reasons. First, as mentioned, it
is important to analyze if the risk borne by the financial system
may increase unintendedly, ceteris paribus, due to weakened peer
monitoring. Second, an increase in the risk taken by CCPs may be
potentially dangerous in light of their growing importance. Indeed,
while the increased role of CCPs facilitates interbank activity and
the related benefits, it may also increase the overall risk borne by
the financial system, contributing to a general trend toward con-
centration of risks in CCPs that may turn them into institutions
of systemic importance. In the words of policymakers, “CCP’s crit-
icality to the overall safety and soundness of the financial system
means that authorities must take steps to ensure that CCPs do not
themselves become a source of systemic risk” (Basel Committee on
Banking Supervision et al. 2017). Third, the risk faced by a mem-
ber of a CCP can increase, due to the mutualization of the losses,
even if its own exposure does not change (Arnsdorf 2012). There-
fore, a riskier pool of borrowers may reduce the incentives of sounder
participants to centrally clear and potentially encourage a return to
bilateral trading, losing the benefits of centrally cleared transactions.

For our analysis, we rely on a granular data set containing
monthly data on all banks operating in Italy since 2004, when
the Italian CCP started operating on the repo market, up until
2013. In addition to bank balance sheet variables, our data con-
tain information on the identity of the parties and the duration
of each interbank bilateral relationship, as customer relationships
are quite relevant in the Italian interbank market (Affinito 2012).
These data allow us (i) to identify banks that use CCPs, as well as

3Similar potential drawbacks of the use of CCPs may be found, for example,
in Thompson (2010); Pirrong (2011); Stephens and Thompson (2011); Koeppl
(2012); and Biais, Heider, and Hoerova (2013, 2016). Benefits and drawbacks of
CCPs according to the literature are reviewed in sections 2 and 3.
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when they started to do so; (ii) to connect choices in terms of par-
ticipation in CCPs and intensity of their use to a large number of
bank-specific characteristics and to bilateral interbank relationships;
and (iii) to verify how the bilateral relationships were affected by the
risk of borrowing banks and how this may have affected the use of
CCPs.

Our empirical analysis runs in two steps. In the first step, we
study the determinants of the share of interbank transactions con-
ducted via CCPs, and we show that both general uncertainty and
individual risk were relevant in determining the recourse to CCPs.4

Taken alone, however, the fact that individual bank risk was posi-
tively influencing the recourse to CCPs is not sufficient to conclude
that CCPs were taking up risks that were shunned by bilateral coun-
terparties. This leads us to our second step, where we take advan-
tage of the granular nature of our data to infer, from the actual
behavior of bilateral interbank counterparts, whether the use of cen-
trally cleared transactions was associated with a loss of their usual
interbank bilateral counterparties. In more detail, we examine the
relation between variations in the use of CCPs and the weighted
average duration of all bilateral interbank relationships of each bor-
rowing bank. The hypothesis we test is whether, for riskier banks, an
increase in the share of CCP transactions is significantly associated
with a decrease in the duration of bilateral relationships, while for
less risky banks the relationship is positive or nil. The underlying
idea is that—due to the informational advantages of long-term rela-
tionships compared with short-term ones, a well-established result
in the literature (reviewed in section 3)—long-standing counterparts
should be more able to discriminate between banks and to preserve
bilateral relationships with the less risky ones. This implies that
older interbank relationships are affected relatively more than newer
ones by bank-specific characteristics and risks.

In other words, for riskier banks (those in the upper deciles of
the distribution of our risk indicators), increases in the share of CCP
transactions and decreases in the duration of bilateral relationship

4The participation of riskier banks in CCPs became instead less likely during
the crisis, possibly due to the increased costs to use CCPs as a consequence of the
stricter risk control frameworks gradually adopted. The increased use of CCPs
in our sample period is mostly explained, however, by the intensive margin.
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would be a sign of the drying-up of interbank funding from longer-
standing (i.e., more informed) counterparts in the bilateral segment
of the interbank market and of its replacement with transactions
via CCPs. Instead, less risky banks may have no need at all to recur
to CCPs, as they can keep existing relationships with long-standing
counterparts: if any, they could use CCPs to replace newer counter-
parts that may be less able to recognize the low risk of these banks.
This means that a null or positive relationship between increases in
CCP use and duration could be expected for less risky banks. Such
finding would suggest that the discipline exercised by interbank peer
monitoring was in fact relaxed by the availability of anonymous CCP
transactions.

Our empirical approach also allows us to disentangle our hypoth-
esis that riskier banks may prefer anonymous trades to elude peer
monitoring, with a possible detrimental effect on financial stabil-
ity, from the alternative hypothesis that the shift to transactions
via CCPs is simply driven by the desire to avoid a stigma.5 In our
framework, the latter hypothesis would imply no differential impact
on existing, long-standing relationships while, to the contrary, in our
hypothesis long-standing counterparts would be those better placed
to first exercise peer monitoring and refrain from transactions with
the riskiest counterparties.

Our results show that different banks may have indeed differ-
ent motivations behind their recourse to CCPs. We show that, for
riskier banks only, the increase in the use of CCPs was associated
with a decline in the duration of bilateral relationships, indicating
that longer-standing counterparties, typically those with more infor-
mation, tended to withdraw from relationships with those riskier
banks. This is not the case for less risky banks. The policy implica-
tion of our results supports, from a novel perspective, the ongoing
effort to ensure that CCPs put in place adequate risk control frame-
works, an essential corollary to the growing importance of CCPs pro-
moted by financial reforms in the aftermath of the global financial
crisis, with the aim of improving market transparency, mitigating
systemic risk, and preventing market abuse (Committee on Payment

5This stigma would be related to the fact that, in a period of uncertainty, inter-
bank market participants could identify additional borrowing in that market as
a sign of financial difficulties.
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and Settlement Systems (CPSS) and International Organization of
Securities Commissions (IOSCO) 2012; Committee on Payments and
Market Infrastructures (CPMI) and IOSCO 2016; Basel Committee
on Banking Supervision et al. 2017).6

The rest of the paper illustrates in detail the features of our
analysis, starting in section 2 with a description of some institutional
background on the development of CCPs. Section 3 summarizes
the literature on benefits and risks of CCPs. Sections 4–7 describe
respectively the data, our empirical strategy, the main results, and
the robustness checks. Section 8 concludes.

2. Institutional Background

The use of CCPs to clear interbank repurchase agreements has
strongly increased since the financial crisis. Repurchase agreements
with CCPs quickly became a sizable alternative to bilateral transac-
tions, reaching an outstanding amount of almost 300 billion in the
euro area already in July 2012 “as repo operations through CCPs
provide better protection against counterparty risk than bilateral
repo transactions” (ECB 2012). In addition to reducing counterparty
risk, recourse to CCPs may bring several other benefits, including
saving collateral, through greater netting efficiency, and promoting
transparency.7

The typical structure of interbank transactions via CCPs in the
euro area can be broadly described as follows (figure 5): (i) the bor-
rowing bank enters into a repurchase agreement with the CCP, bor-
rowing the required amount and providing collateral; (ii) the lending
bank enters into a reverse repo with the CCP; and (iii) the CCP acts

6Recourse to central clearing has been strongly promoted, in the aftermath of
the global financial crisis, for over-the-counter (OTC) derivatives, starting with
the work of the Financial Stability Board (FSB, formerly Financial Stability
Forum, FSF) in 2008 and the ensuing G-20 commitments in Pittsburgh in 2009
(FSF 2008; FSB 2013). As of mid-2017, 17 of 24 FSB member jurisdictions have a
legislative framework in force for mandatory central clearing requirements (FSB
2017).

7See, for example, ECB (2007), FSF (2008), Cecchetti, Gyntelberg, and
Hollanders (2009), Leitner (2012), Biais, Heider, and Hoerova (2012, 2016),
FSB (2013, 2017), Acharya and Bisin (2014), Loon and Zhong (2014), Duffie,
Scheicher, and Vuillemey (2015); Baklanova, Dalton, and Tompaidis (2017).
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Figure 5. Structure of Two Segments of the Interbank
Market: Bilateral and via a CCP

Notes: The figure shows schematically the structure of the interbank market:
Panel A shows the typical structure of the bilateral segment, and panel B shows
the typical structure of the segment via a CCP. The traditional interbank bilateral
transactions occur between pairs of banks, are nominative, and may be secured
or unsecured. Interbank transactions via CCPs occur usually through repos (and
are thus secured), and in Europe they are typically anonymous. The structure of
the segment via a CCP typically works as follows: (i) the borrowing bank enters
into a repurchase agreement with the CCP, borrowing the required amount and
providing collateral; (ii) the lending bank enters into a reverse repo with the
CCP; (iii) the CCP acts as the direct counterparty to the seller and the buyer,
thus assuming the risk of borrower default, and manages the transaction and the
collateral. In addition, collateral management is highly standardized in terms of
profiling and margining, which enhances transparency, and the administrative
burden for borrower and lender is significantly lower than in a bilateral repo.

as the direct counterparty to the seller and the buyer, thus assum-
ing the risk of borrower default, and manages the transaction and
the collateral.8 In addition, collateral management is highly stan-
dardized in terms of profiling and margining, which enhances trans-
parency, and the administrative burden for borrower and lender is
significantly lower than in a bilateral repo.

8If lending and borrowing banks or one of them are not clearing members
of the CCPs, we have the so-called client-clearing models, where a counterparty
is not itself a clearing member but accesses a CCP via a third party who is a
clearing member. It results in the creation of a distinct legal contract between
the clearing member and its client (a back-to-back contract) in addition to the
legal contract between the CCP and the clearing member. For more details, see
European Securities and Markets Authority (2017).
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In Italy only one central counterparty is authorized: Cassa di
compensazione e garanzia S.p.A. (CC&G).9 Italian intermediaries
can however decide to (also) adhere to foreign CCPs, and symmet-
rically CC&G accepts foreign intermediaries as clearing members.
Moreover, thanks to interoperability arrangements, intermediaries
can belong either to CC&G or to the French central counterparty
LCH.Clearnet SA, as if the two partner institutions formed a single
virtual central counterparty.10 In the Italian case, participants in
this market were basically all banks, and this was broadly the case
in other countries in the euro area.11

The use of CCPs may bring a number of benefits (e.g., Hardou-
velis and Peristiani 1992; Borio 2004; ECB 2007; FSF 2008; Cec-
chetti, Gyntelberg, and Hollanders 2009; and FSB 2015, and the
literature reviewed in the next section). First, CCPs are supposed
to reduce counterparty risk, making the entire financial system safer,
by means of mutualization of credit risk (sharing it among all par-
ticipants and insuring idiosyncratic risks) and the reduction of infor-
mation asymmetries (allowing participants to trade with only one
counterparty). Second, as counterparties of all trades, CCPs can net
multilaterally, and, thanks to the multilateral netting, CCPs can
increase the amount of available collateral. Third, by facilitating
data collection, CCPs may improve market transparency and help
a correct assessment of outstanding risks.

On the other hand, the rising importance of CCPs may be asso-
ciated with a number of side effects, such as a concentration of

9At its outset CC&G dealt only with financial derivatives, but over time its
activities expanded to include shares (on a compulsory basis), Italian govern-
ment securities (on an optional basis), and a broad range of trading platforms
and financial instruments, including the collateralized interbank deposit market.

10As mentioned, in the European interbank repo market the majority of repos
are traded anonymously via CCPs. Furthermore, the interoperability agreements
between the Italian and French CCP imply that parties in the repo transaction
may carry out their side of the transaction with a different CCP, adding a further
reason why (ultimate) parties in the repos may be unaware of the identity of their
counterparties in the transaction and accordingly not exercise any monitoring on
them.

11For this reason, the ECB decided in 2012 to exclude, retroactively from June
2010, repos with CCPs from the reference monetary aggregate M3, considering
de facto this activity as part of the interbank activity.
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risks that may assume systemic importance and potential conta-
gion effects (in terms of losses and liquidity shortfalls). Typically,
CCPs adopt a multi-level system of safeguards to protect them-
selves and their members from losses. First, clearing members have
to post an “initial margin,” which is a form of collateral initially
collected by the CCP and retained in the event of default. The ini-
tial margin is commensurate with the value and risk of contracts,
and it is typically delivered either in cash or in the form of securi-
ties that have high credit quality and can easily be sold. Second, a
“variation margin” is charged or credited daily to clearing members
to cover any mark-to-market changes in their portfolio. This means
that CCPs control daily the revaluation of open positions at cur-
rent market prices and calculate any gains or losses that have to be
paid or received each day. In periods with high volatility, positions
may even be marked to market intradaily. CCP risk control usu-
ally entails stricter rules on the posting of collateral than those used
in bilateral markets.12 Third, CCPs have an equity buffer provided
by shareholders as well as their own assets. Fourth, every member
contributes to the clearing house “default fund,” which acts as a
mutualized insurance for uncollateralized losses. Fifth, each clearing
member is usually committed to providing further funds if neces-
sary (recovery procedure). The so-called default waterfall refers to
the order in which these resources are used. Typically, the waterfall
envisages first the use of the available resources of the defaulting
member (initial margins and then its default fund contribution).
Next, the CCPs’ capital is used and then the default fund contri-
butions of surviving members. Further down, other rules may be
envisaged to face the situation, either as part of the waterfall or
as a part of so-called end-of-the-waterfall situations, following the
exhaustion of all the safeguards contemplated in the default water-
fall (for further details, see CPSS-IOSCO 2012; CPMI-IOSCO 2014,
2016).

Significant efforts have been deployed to ensure an improved
resilience of CCPs and, according to some views, they now employ
“risk management methods that do not exist to the same extent in

12Rules establish what assets are allowed as collateral, how much of a haircut
should be given to specific assets in determining their value as collateral, and
how often margin calls should take place.
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the bilateral world” (Cœure 2014). However, there were also dissent-
ing views, at least in the initial phase of CCPs’ activity.13

Whatever the judgment about the CCPs’ risk control frame-
works, as long as the resources provided by the defaulting member
(either margins or contributions to the default fund) are enough to
compensate the lender, centrally cleared transactions are not differ-
ent in substance from secured bilateral transactions. However, if and
once these specific resources are no longer sufficient, the quality of
the pool of borrowers starts to matter, and this is what motivates
our paper.

3. Related Literature

Our work is related to a wide literature that explores benefits and
risks of CCPs, usually in comparison with a situation where only
the bilateral market exists. On benefits, Bernanke (1990) highlighted
two positive roles of a clearinghouse: reducing transaction costs of
consummating agreed-upon trades (analogous to a bank that clears
checks) and standardizing contracts by setting terms and format
and guaranteeing performance to both sides of trade (analogous to
an insurance company). Koeppl and Monnet (2010) show that the
benefit of centralized clearing is in the mutualization of counter-
party default risk. Biais, Heider, and Hoerova (2012) find that an
appropriately designed centralized clearing mechanism enables trad-
ing parties to benefit from the mutualization of (the idiosyncratic
component of) risk. Loon and Zhong (2014) use data on voluntarily
cleared CDS contracts to document a reduction of both counter-
party and systemic risk. Another benefit pointed by the literature is
the saving of collateral: a number of empirical works have assessed

13For example, Pirrong (2011) claimed that “CCP margins typically depend on
product risk characteristics, rather than the creditworthiness of the clearing mem-
ber” and that “margins that do not vary meaningfully [. . . ] underprice the risks of
less creditworthy firms and overprice the risks of more creditworthy firms, which
tends to lead the former to trade too much, and the latter too little.” Further-
more, he also adds that CCPs “monitor the creditworthiness of their members,
but this monitoring is largely based on standards and information (e.g., account-
ing statements) that do not reflect variations in creditworthiness among members
in a discriminating way” and that “the CCP typically does not impose differential
capital or margin requirements on members that meet a certain creditworthiness
threshold.”
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changes in collateral demand due to mandatory central clearing
(Heller and Vause 2012; Sidanius and Zikes 2012; Duffie, Scheicher,
and Vuillemey 2015) and conclude that mandatory central clear-
ing substantially lowers systemwide collateral demand, unless there
is significant proliferation of CCPs. According to Cappelletti and
Guazzarotti (2017), the benefit of CCPs is that the perception of a
substantial stigma effect may lead borrowers to prefer anonymous
to transparent markets for interbank transactions: having in place
anonymous trades via CCPs could be therefore welfare increasing,
as it reduces some harmful effect of imperfect information.

The literature more closely related to our paper, however, is the
sizable work focusing on moral hazard issues. The central clearing
mechanism may generate two types of moral hazards. The first one
is the moral hazard of participants, which derives from the mutu-
alization of losses, that weakens or cancel participants’ incentives
to find and monitor solid counterparties, in comparison with what
happens in the bilateral market. The second type of moral haz-
ard is due to the CCPs themselves, which counting on their sys-
temic relevance (i.e., on being too big or too interconnected to fail)
could fail to properly monitor counterparts (Stephens and Thomp-
son 2011; Jones and Perignon 2013; Biais, Heider, and Hoerova
2016). Pirrong (2011) and Koeppl (2012) both conclude that use
of CCPs is not welfare improving relative to bilateral transactions
because it can lead to an inefficient increase in the risk of contract-
ing with a bad protection seller and it can weaken market disci-
pline. Jones and Perignon (2013) show that, in order to cope with
the moral hazard problems in the clearing mechanism, an incentive-
compatible system must be put in place. Biais, Heider, and Hoerova
(2013, 2016) point out that, in order to overcome both moral haz-
ard issues, the CCP has to limit the amount of insurance it pro-
vides to clearing members so as to give them incentives to seek
out sound counterparties that enhance the risk-bearing capacity of
the CCP. Hansen and Moore (2016) show that mandatory central
clearing is welfare improving thanks to the mutualization of coun-
terparty credit risk, but only if initial margin requirements are set
optimally, due to the tradeoff between the default insurance that a
CCP provides and the incentive for market participants to trade too
much when default losses are mutualized through the CCPs’ default
fund.
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Finally, our work relates to the literature on peer monitoring
among banks, which points out that interbank borrowing may serve,
through peer monitoring, to monitor and discipline borrowing banks.
This discipline effect may work through three channels. First, banks
are better informed on the standing of their peers than retail depos-
itors and they have more incentives to monitor them, as exemplified
by the absence of deposit insurance for interbank deposits. Second,
this literature applies to the relationships among banks the same
underlying concepts developed in the literature on the relationships
between banks and firms. In particular, it shows that a closer rela-
tionship among banks allows lending banks to obtain more informa-
tion about the borrowing bank because it increases lenders’ incen-
tives to gather information and monitor borrowers. Third, the inter-
bank funding assumes a disciplining role because, while retail deposi-
tors tend to show a high degree of inertia in their behavior, interbank
exposures are typically at very short maturities and lending banks
may promptly decide not to roll them over. This literature includes
both theoretical and empirical works (e.g., Calomiris and Kahn 1991;
Rochet and Tirole 1996; Furfine 2001; Huang and Ratnovski 2008;
King 2008; Cocco, Gomes, and Martins 2009; Angelini, Nobili, and
Picillo 2011; Affinito 2012; Distinguin, Roulet, and Tarazi 2013).14

4. Data

Our sample period extends from June 2004, when centrally cleared
repo transactions started in Italy, to June 2013. With the exception
of the measures of uncertainty and the rating scores, all our data
are drawn from the Bank of Italy prudential supervisory reports.
These data include granular information on interbank transactions
with both domestic and foreign banks. Since liquidity management

14Some doubts have been raised (for example, by Duffie 2019) on the effec-
tiveness of market discipline as opposed to the use of a stricter regulation and
supervision. We share the view that interbank peer monitoring, like other forms
of market discipline, cannot be considered a substitute for effective supervision.
Our focus is rather in stressing that peer monitoring may be a (timely) com-
plement to supervision and that eluding it may contribute to create additional
financial stability risks. We thank an anonymous referee for helping us to clarify
the point.
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is typically centralized at the group level, data of intermediaries that
are part of a banking group are consolidated at each point in time
(considering the group as a single entity) and we do not consider
intragroup transactions.15 This is done for all variables in our data
set, and in the paper we refer to both banking groups and stand-
alone banks in our sample as “banks.”16 While data were available
for each resident bank, we excluded from our analysis cooperative
banks because they are typically very small and tend to manage
their liquidity needs and surpluses through a dedicated intermedi-
ary which acts as a liquidity hub. Our final sample is an unbal-
anced panel including about 200 banks on average in each of our
109 monthly periods. The banks in our sample represent on aver-
age about 90 percent of the total assets of the Italian banking sys-
tem along our sample period. Tables 1–3 describe our explanatory
variables and provide summary statistics.

We use end-of-month outstanding amounts for all types of inter-
bank exposures. Common to other contributions in the literature
(e.g., Furfine 2004, 2009; King 2008; Cocco, Gomes, and Martins
2009; Dinger and von Hagen 2009; Affinito 2013), we do not have
data on prices for over-the-counter transactions, which are very rel-
evant in the interbank market. While this is clearly a limit, it is
important to remark that, according to the majority of the accounts
of developments during the financial crisis, prices were basically mov-
ing in response to changes in quantities.17 The use of end-of-month
outstanding amounts is likewise explained by data availability. In

15Intragroup transactions tend to fit into a group-specific scheme and are likely
to be decided by the parent bank (e.g., Houston, James, and Marcus 1997; de
Haas and van Lelyveld 2010). In order to eliminate the intragroup exposures,
we used information on the identity of each counterpart and its group. For the
banks that changed group during our sample period, we traced the current group
of affiliation in each period and analyzed their effective extragroup relationships
in each period.

16We consider all extragroup secured and unsecured transactions executed both
on regulated and over-the-counter markets.

17The extreme example were transactions on the e-MID, the electronic platform
for unsecured interbank activity in Italy, where exchanges dramatically dropped,
making the quoted prices basically non-informative. Also note that even with
data on interest rates, it would not be easy to assess all the different aspects
directly or indirectly involved in the relative cost comparison between CCPs and
bilateral transactions: haircuts, cost of collateral, contributions to CCPs default
funds, etc.
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Table 2. Intensive and Extensive Margins of Interbank
Exposures through CCPs (millions of euros

and as a share of total assets)

Total Intensive Extensive

% % %

2009–2008 10.955 0.31 10.923 0.31 32 0.00
2010–2009 52.841 1.53 46.741 1.36 6.100 0.18
2011–2010 20.602 0.59 20.209 0.58 393 0.01
2012–2011 −885 −0.02 −4.033 −0.11 3.148 0.09
2013–2012 17.246 0.45 13.726 0.36 3.521 0.09
2013–2008 100.759 2.64 87.564 2.29 13.194 0.35

Notes: The extensive margin is computed as the sum of the current-year average
interbank exposure through CCPs of each bank whose previous-year average inter-
bank exposure through CCPs is equal to zero. The intensive margin is computed
as the sum of differences of the current- and previous-year average interbank expo-
sures of each bank whose previous-year average interbank exposure through CCPs is
greater than zero.

fact, micro bank-by-bank data with the details of our data set do
not exist with a higher frequency. However, it is worth noticing that,
although interbank activity is usually at very short maturities, the
persistence of exposures and positions is very high, even toward
specific counterparties (Affinito 2012, 2013; Affinito and Pozzolo
2017).

5. Outline of the Empirical Analysis

Our analysis focuses on borrowing banks as a possible source of risk
for CCPs. In Italy banks have typically been net borrowers on cen-
trally cleared repo transactions (figures 1 and 2), since the ultimate
lenders are mostly foreign intermediaries.18

18Based on available evidence, Italian borrowers—and foreign lenders—
operating via CCP were both almost exclusively banks, as discussed in section 2.
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5.1 First Step: Determinants of the Use of CCPs

We start by exploring the determinants of the use of centrally cleared
transactions through the following equation:

SHjt = α0UNCt + β0Riskjt + γ0Bilateraljt + α1UNCt ∗ CR1t

+ α2UNCt ∗ CR2t + β1Riskjt ∗ CR1t + β2Riskjt ∗ CR2t

+ γ1Bilateraljt ∗ CR1t + γ2Bilateraljt ∗ CR2t + δ′KRjt

+ ζ ′bj + η′pt + εjt, (1)

where SHjt is the share of bank borrowing via CCPs over total
interbank borrowing (including bilateral transactions, secured and
unsecured, domestic and abroad) of bank j at time t, in each month
from June 2004 to June 2013.

Explanatory variables are grouped in four categories (table 1),
described in more detail below: (i) general market uncertainty
and risk aversion (UNCt); (ii) individual risk of borrowing banks
(Riskjt); (iii) banks’ relationships in the bilateral segment of inter-
bank market (Bilateraljt); and (iv) control variables (KRjt). Bank-
specific dummies bj are also included to account for unobservable
structural bank characteristics. Time fixed effects pt and dummies
for the crisis periods (CR) are also included.

UNCt accounts for the role of general market uncertainty and
risk aversion, and it is proxied by three different measures, used
alternatively for robustness purposes. Our main measure is the ratio
between the density estimated using historical data from the bench-
mark index for the Italian stock exchange and the risk-neutral den-
sity derived from the options on the index.19 We also use alter-
native measures of UNCt, such as VSTOXX and CISS (figure 6),
as described in more detail in the section on robustness checks
(section 7).

19The methodology underlying this proxy for risk aversion is described in
Jackwerth (2000) and implemented by Tarashev, Tsatsaronis, and Karampatos
(2003). As we had this variable available only up to May 2012, we forecast it for
the last months in our sample period by using the VSTOXX, the index based
on Euro Stoxx 50 options prices according to VIX methodology, which is closely
correlated with the first indicator for the overlapping periods. Results do not
change with respect to those obtained using data only until May 2012.
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Figure 6. Alternative Measures of General Market
Uncertainty and Risk Aversion

Sources: For the ratio of densities: Jackwerth (2000) and Tarashev, Tsatsaronis,
and Karampatos (2003); for VIX: VSTOXX, the index based on Euro Stoxx 50
options prices according to VIX methodology; for CISS: Holló, Kremer, and Lo
Duca (2012).

Riskjt represents our proxies for the individual risk of the bor-
rowing banks. Our default measure is the Bad Loans ratio, which is a
standard measure of banks’ risk, available for each bank.20 This vari-
able, while available in the supervisory returns used in this analysis,
is not known by counterparties on a continuous-time basis (as it is

20According to Italian regulation in force during our sample period, nonper-
forming loans were classified according to four categories: (i) bad loans: exposures
to an insolvent counterparty (even if insolvency is not legally ascertained) or in
equivalent situations, regardless of any loss estimate made by the bank and irre-
spective of any possible collateral or guarantee; (ii) substandard loans: exposures
to counterparty facing temporary difficulties—defined on the basis of objective
factors—expected to be overcome within a reasonable period of time; (iii) restruc-
tured loans: exposures in which a pool of banks or an individual bank, as a result
of the deterioration of the borrowers’ financial situation, agree to change the
original conditions (rescheduling deadlines; reduction of interest rate), giving rise
to a loss; (iv) past-due loans: exposures other than those classified as bad loans,
substandard, or restructured exposure that are past due for more than 90 days
on a continuous basis. Our variable, therefore, focuses on the most impaired part
of the loan portfolio of a bank, and it is computed as the ratio of bad loans over
total loans.



Vol. 17 No. 1 Always Look on the Bright Side? 253

usually published only in the financial statements), and it may be
influenced by classification policies. However, it generally provides
a fair approximation of the actual risk of each bank also consid-
ering that for Italian banks, credit risk typically represents by far
the largest source of risk. As an alternative, we also use a pair of
variables that capture the point of view of rating agencies and are
described in the section on robustness checks.

The third set of regressors, Bilateraljt, looks at how the situation
and the role of each bank in the bilateral segment of the interbank
market affects the choice of recurring to CCPs. We include here
two subsets of variables. The first subset, Bilateral Relationshipsjt,
estimates the effect of interbank bilateral customer relationships on
the use of CCPs with two alternative variables which take advan-
tage of our granular information on the identity of each counterpart
(domestic and foreign) and the related gross bilateral positions and
measure respectively the strength and length of relationships of each
bank in the bilateral interbank market.

The first variable, Interbank Counterparties Concentration,
ICCjt, measures the degree of concentration of bilateral interbank
borrowing of a bank j in period t. The second variable, Interbank
Relationship Duration, IRDjt, measures in each period the weighted
average time length of all interbank relationships of each bank and
is a weighted average to take into account the size of each exposure
in addition to its duration.

The rationale for the two variables is in the vast literature that
documents the advantages of relationship lending. According to this
literature, a close relationship allows lenders to obtain more infor-
mation about the borrower because it increases lenders’ incentives
to gather information and monitor borrowers. Similar arguments
may be applied also to the relations between two banks (see, for
example, Cocco, Gomes, and Martins 2009; Affinito 2012). Both our
measures of the intensity of Bilateral Relationshipsjt are inspired by
that literature, which measures the strength of the customer rela-
tionships either through the concentration of loans or through their
duration.21

21For example, as far as the variable ICCjt is concerned, Petersen and Rajan
(1994) and Angelini, Di Salvo, and Ferri (1998) find that firms with more concen-
trated borrowing have better access to credit. Gobbi and Sette (2014) show that
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ICCjt is computed as a standard Herfindahl index: ICCjt =∑N
i=1 s2

ijt, where sijt is the share of counterpart bank i as lending
counterpart of bank j in time t, and N is the total number of banks
lending to bank j in time t. This variable, which ranges between 0
and 1, provides a measure of the strength of interbank relationships
of each bank j : higher values indicate that a bank tends to hold more
exclusive relationships with few counterparts.

IRDjt is computed as follows: IRDjt =
∑N

i=1 sijt ∗dijt, where j,
i, t, N, and sijt are defined as before and dijt counts in each period
t the integer number of consecutive months elapsed since the start
of an interbank relationship between bank j and each counterpart
bank i. In order to minimize censoring, we collect data for this vari-
able back to June 1998 (i.e., 72 monthly periods before the start of
our sample period). The maximum value for the integer number dijt

is accordingly equal to 181 in the last period of our sample if the
pair (j,i) had a interbank relationship in any period, allowing for
one month of interruption as a maximum.22

We also include foreign extragroup interbank funding (as a ratio
to total interbank funding) as an explanatory variable, as the finan-
cial crisis triggered a significant retrenchment of foreign interbank
bilateral funding (figure 4).

A second subset of variables, Bilateral Network Centralityjt,
measures the centrality of each bank in the network of bilateral links
of the interbank market. We use three standard measures of central-
ity in the network literature which have been already widely used in

firms with more concentrated borrowing after Lehman’s default suffer on average
a smaller contraction in bank credit and have a lower probability of being credit
rationed. Regarding the variable IRDjt, Bodenhorn (2003) shows that borrowers
with longer relations are more likely to have loan terms renegotiated during a
credit crunch. Elsas (2005) shows that firms that preserve their relation for a rel-
atively long period face lower financial constraints and experience better credit
terms and conditions. Bonaccorsi di Patti and Gobbi (2007) show that longer
relationships imply fewer costs and easier sources of finance. Gobbi and Sette
(2015) show that the credit growth has been higher after Lehman’s default for
longer lending relations.

22The average IRD amounts to 39 consecutive months on the lending side
and 27 months on the borrowing side (the one considered in the paper). As a
robustness check, we allowed alternatively for zero, two, and three months of
interruption in order to consider a relationship as continuous: results are robust
to these different specifications. Section 7 provides more details on this point.
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the analysis of interbank markets, although mainly to analyze finan-
cial contagion. In this literature, banks are the units (or nodes) and
the amounts of interbank exposures constitute the weighted links.
The three centrality measures we use are degree (i.e., the number of
interbank connections of each bank); betweeness centrality (i.e., an
index of interbank centrality of each bank that indicates the banks
that each bank has to go through in order to reach another bank
in the minimum number of hops); and closeness centrality (i.e., an
index of interbank centrality of each bank that captures the length
of shortest path to all others).

The subset Bilateral Network Centralityjt complements Bilateral
Network Relationshipsjt as it captures the role of each bank in the
web of the bilateral market, which could be a central one even if
the bank does not have concentrated and/or stable bilateral rela-
tionships. A bank could, for example, try to establish a ramified
interbank network (e.g., by having multiple, albeit occasional, coun-
terparties) precisely because it lacks strong bilateral relationships:
the outcome of such a strategy would be precisely a high centrality
measure and low ICC jt and IRDjt.

Other important bank-specific covariates are included as con-
trol variables in the matrix KRjt. Retail Fundraising and Central
Bank Loans describe funding sources alternative to the CCPs. Tier1
and RoE describe, respectively, bank capitalization and profitabil-
ity, while Size, Loans to Private Sector, and Portfolio of Govern-
ment Bonds approximate important aspects of a bank’s business
model. The last variable also provides a rough proxy for collateral
availability. All variables are described in table 1.

In order to distinguish different phases of the financial crisis
and to take into account that in some euro-area countries, includ-
ing Italy, access to funding was more difficult during the sovereign
debt crisis than in the previous phase of the financial crisis, we
consider two crisis-related dummies. The dummy CR1 covers the
period from the Lehman Brothers bankruptcy in September 2008
to June 2011, when the sovereign crisis hit Italy. The dummy
CR2 covers the sovereign crisis and runs until the end of the
sample period in June 2013. Monthly time dummies pt are also
included, where possible, to take into account the impact of par-
ticular events, such as the impact of a change in CCPs’ haircuts
in November 2011 or the launch of the Long-Term Refinancing



256 International Journal of Central Banking March 2021

Operations by the ECB, as well as other unobservable time-varying
variables.23

While our analysis explores the demand (bank) side determinants
of CCPs’ use, supply factors such as changes in the risk-management
policies of the Italian CCP or in its standards and conditions (e.g.,
fees, margins, collateral requirements) may be very relevant as well.
As we have only one CCP operating in Italy, supply-side factors
apply to all banks, and therefore either they have the same effect
on all banks—and then they may explain a generalized increasing
recourse to CCPs, but not a differential use across banks—or they
have a different impact on banks but this impact would depend
on (heterogeneous) bank characteristics (e.g., a change in CCPs’
risk-management policy or collateral requirement can have differ-
ential effects on banks’ participation due to specific bank riskiness
or collateral endowment). In the first case (i.e., in the unlikely case
that the effect had the same effects on all banks), supply factors
are seized, from an econometric point of view, by the time fixed
effects, which capture aggregate fluctuations of the dependent vari-
able over time. In the second case (i.e., when the effect is bank
specific), our analysis focusing on the determinants at bank level of
the growing use of CCPs should be perfectly able to identify the
effect.

We add, however, in some specifications a supply-side variable,
Marginst, computed as a monthly average of the margins applied
by the CCP to several kinds of securities used as collateral in each
month. An increasing value of the variable corresponds to a tight-
ening of supply conditions. In addition to the covariate Marginst,
we interact it with each variable measuring banks’ characteristics.
Should supply-side factors be relevant, these interaction terms would
result statistically significant, indicating that banks react heteroge-
neously to supply changes depending on their characteristics.

To estimate equation (1) we run a zero-inflated beta regression
model. The model is made of two steps: in the first step (which
explores the determinants of participation in CCPs) the dependent

23Instead of using time dummies, we also used continuous variables accounting
for major developments that could affect our variables, such as the total liquidity
injected by the Eurosystem, GDP growth, and inflation rates, with no significant
impact on our results.
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variable is a dummy 0,1; in the second step (which investigates the
intensity of the recourse to CCPs conditional on participation) the
dependent variable is a ratio. This model has two specific advan-
tages with respect to alternative specifications, as it allows to take
into account that (i) most banks do not use the CCPs for their fund-
ing (especially during the first part of the sample period); and (ii)
our dependent variable is a ratio (the share of CCP exposures over
the total interbank exposures).

The zero-inflated beta regression model aims to address the spec-
ification errors arising from (i) modeling a ratio variable as a linear
function of the explanatory variables; and (ii) ignoring that the con-
ditional variance must be a function of the conditional mean since
the former must change as the conditional mean approaches either
0 or 1 (e.g., Papke and Wooldridge 1996; Cook, Kieschnick, and
McCullough 2008). In addition, the zero-inflated approach allows us
to take into account that determinants of zero and positive observa-
tions (once an intermediary decides to use CCPs) may be different,
avoiding the related selection bias. While most of the increase in
the use of CCPs is driven in each year by the intensive margin,
as expected, the data show that between 2009 and 2010 and again
between 2011 and 2013 also the contribution of the extensive mar-
gin (i.e., the funding obtained by banks which were not operating
via CCPs the year before) is not irrelevant (table 2). It is therefore
important to have the possibility to look at both aspects as carefully
as possible.24

5.2 Second Step: Use of CCPs by Riskier Borrowers

Our second step aims to investigate whether recourse to CCPs
allowed riskier banks to elude peer monitoring, potentially increasing
the risk borne by the financial system as a whole. For such a conclu-
sion, it is not enough to show that individual bank risk is positively
associated with CCPs’ share in the overall interbank transactions:
a measure is needed to link the risk associated with each bank, as

24As a robustness check, we also carried out a standard panel regression for
equation (1), obtaining fully consistent results, once the limitations of the panel
approach in this specific setting were taken into account.
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assessed by its bilateral interbank counterparties, to its recourse to
CCPs. To evaluate if CCPs run the risk to fund a pool of borrow-
ers that are shunned by (the most informed among) their bilateral
interbank counterparties, we need an indicator able to capture the
assessment of these bilateral interbank counterparties.

The measure we propose to summarize the assessment made by
interbank peers, as revealed by their behavior, is the change in the
weighted average duration of each intermediary’s interbank relation-
ships IRDjt, where IRDjt is the Interbank Relationship Duration for
bank j at time t, defined above.

In formal terms, we estimate equation (2) with a fixed-effect
panel estimation model:

ΔSHjt = α0UNCt + β0Riskjt + γ0ΔIRDjt + γ1ΔIRDjt ∗ Riskjt

+ δ′KRjt + ζ ′bj + η′pt + εjt, (2)

where variables are defined as above and changes are over the pre-
vious month.

As the literature on relationship lending shows that long-lasting
partnerships are characterized by better information (see section 3),
a positive ΔIRDjt would signal that on average better-informed
counterparts keep their relationship with the bank j while a neg-
ative change would signal a drying-up of interbank funding by
longer-standing counterparts. The relationship between changes in
the share of funding via CCP and changes in the weighted aver-
age duration of bilateral interbank relationships should then have,
ceteris paribus, a negative sign for riskier banks if CCP transactions
replace older bilateral relationships (as the loss of these relationships
shortens the weighted average duration of bilateral transactions).
Using this measure addresses possible concerns about the precision
and/or the observability by counterparties of the measures of risks
used in our first step’s regressions and it allows to tackle the issue
of whether the CCPs are taking risks that are dodged by bilateral
counterparts. Moreover, our measure of “duration” refers to the con-
tinuity of the relationship between two interbank counterparties, not
to the maturity of the contract: this means that the fact that during
the crisis long-term deals became increasingly unlikely makes our
measure more able to timely record any change in the assessment
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of the standing of a counterparty as shortened maturities implied a
more frequent renegotiation of deals.

6. Results

6.1 First Step: Determinants

The results of our first step are reported in tables 4 and 5.
Table 4 shows the results on the determinants of participation in

CCPs (the dependent variable is a dummy 0,1), while table 5 shows
those related to the intensity of the recourse to CCPs, conditional
on participation (the dependent variable is a ratio). It is important
to note that in the estimation of participation reported in table 4
(first stage of the zero-inflated beta regression model), a positive
sign indicates a lower participation (more zeros) and a negative sign
a higher participation (fewer zeros).

Starting from the interbank bilateral factors underlying the par-
ticipation in CCPs transactions, we find that stronger interbank
bilateral relationships (the variable ICC ) are associated with a lower
participation, supporting the idea that the two channels tend to be
alternative in normal conditions (table 4). During both phases of the
crisis, however, this association tended to fade away, as also banks
with established bilateral relationships had to tap all the available
sources of funding, including the CCPs. Similar results hold when
looking at the intensity of use (share of funding via CCPs), con-
ditional on the participation in the market (table 5): we find that
strong bilateral relationships reduce the intensity of CCP use in
normal conditions, but that this association disappeared during the
crises.

As for foreign extragroup interbank funding (as a ratio to total
interbank funding), we find that it has a negative impact on partic-
ipation (i.e., banks with higher bilateral funding from abroad were
less likely to resort to CCPs; table 4). We also use the change in
funding from abroad as an explanatory variable and find that, as
expected, a negative change in foreign funding is associated with a
higher use of CCPs.

Results on network indicators show that before the onset of the
crisis, a higher centrality in interbank bilateral market favored both
participation and intensity of use of CCPs, while during the crisis
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banks more central in the bilateral interbank market showed less
need to turn to CCPs.25

Turning to market uncertainty, we find that it was not a signif-
icant factor in driving banks to CCPs until the start of the finan-
cial crisis. Then, for both the crisis periods, it became significant
and associated with both a larger participation and a larger share
of CCPs’ transactions, reflecting the general move toward secured
transactions at times of heightened risk aversion.26

The individual risk of a bank, proxied by its bad loans ratio,
affects both the participation and the intensive use of CCPs but
in opposite directions.27 Participation of riskier banks in CCPs is
more likely before the crisis and becomes instead less likely in both
the crisis periods. By contrast, for banks already using CCPs, indi-
vidual bank risk becomes a significant positive determinant of the
proportion of CCPs transactions during the crisis (coefficients are
significant in both subperiods, slightly larger during the sovereign
debt crisis phase), in line with the hypothesis that a more intense
scrutiny took place in other segments of the interbank market.

Table 5 reports the marginal effects of each regressor on the
dependent variable, other things being equal.28 The total net impact
of our measures of individual risk and general uncertainty are siz-
able and very similar. Moving from the 25th percentile to the 75th
percentile of the bad loans ratio, the intensity of the use of CCPs
increases during the crisis with an impact ranging from 7 to 9 percent

25The results related to the pre-crisis period may reflect the fact that in the
infancy of interbank activity on CCPs the banks more active on the interbank
market were also experimenting with the new channel while, later on, the two
channels may have been substitutes.

26To support this interpretation, we ran a similar regression for lenders, who
are likely the most affected by uncertainty about counterparty risk. We found
that the participation in CCPs is indeed higher when our measure of general
uncertainty is higher and when the degree of concentration of bilateral lending is
lower.

27When banks’ individual risk is proxied by the pair of variables on banks’
credit rating, results are broadly similar to those of table 4 (not reported).

28Marginal effects are computed only for the intensity of the recourse to CCPs
measuring the percentage change of the dependent variable moving from the 25th
to the 75th percentile of each regressor for specification (6). Outcomes are very
similar in the other specifications. Marginal effects on the participation in CCPs
(first stage of the zero-inflated beta regression model) are not reported because
the dependent variable is a dummy 0,1.
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in the two phases of the crisis, while the uncertainty increases the
share of CCP transactions during the sovereign part of the crisis by
around 15 percent.

Turning to the other covariates, we find that larger banks tend
to participate more in CCPs. The share of centrally cleared trans-
actions is also higher for banks with a higher share of government
bonds over total assets, broadly confirming the relevance of collateral
availability for this type of funding.

To test for the possible influence of supply factors on the use of
CCPs, tables 4 and 5 include in specification (12) a supply-side vari-
able, Marginst.29 In both tables, results from specification (12) are
reported in two columns: the first column reports the results of the
variable Marginst in addition to the variables of specification (4); the
second column reports the interaction terms between Marginst and
each bank characteristic. The coefficient associated with Marginst is
not statistically significant (first column of specification (12)), while
some interaction terms are statistically significant (second column),
indicating that supply factors may have different impacts on banks
according to their characteristics.30 The interaction term with the
individual risk of a bank is, however, not significant, suggesting that
the impact of this variable on the use of CCPs is not channeled via
supply factors.

6.2 Second Step: CCPs and Riskier Borrowers

Results of the first step provide a broad view of the factors driving
participation and recourse to CCPs transactions before and dur-
ing the financial crisis, confirming that both uncertainty and risk
play a significant role. In the second step we focus on the monthly
changes of the weighted average duration of the bilateral interbank
relationships of each borrowing bank, IRDjt. If the shift to CCPs
derives from bank-specific risk, older (i.e., better-informed) counter-
parts should maintain relationships with safer borrowing banks and

29As mentioned in section 5, this variable is computed as a monthly average of
the margins applied by the CCP to several kinds of securities used as collateral
in each month.

30This is the case, in particular, for Size, Retail Fundraising, Foreign Interbank
Debts, and Portfolio of Government Bonds.
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shut down those with riskier banks. The latter could then be forced
to recur to CCPs: accordingly, the relationship between changes in
SHjt and IRDjt should be negative for riskier banks (and positive
and/or not significant for less risky intermediaries). To check if this
is indeed the case, we separate banks according to their decile in
the bad loans ratio distribution and we then check if the coefficients
associated with the interaction terms are negative and significant
for the banks belonging to the upper deciles of the risk distribution
while positive and/or nonsignificant for the lower deciles.

Table 6 summarizes the results of equation (2). It shows, first,
that changes in the use of CCPs are negatively related to changes
in the weighted average duration but only during the crisis (spec-
ifications (1) and (2)). Moreover, in line with our hypothesis, the
driver of this result is the level of individual risk, as indicated by
the fact that only the interaction term is significant in specifica-
tions (3) and (4). Results are supportive of our interpretation of
the weighted average duration variable as the relationship between
changes in SHjt and IRDjt becomes negative as we move from the
lowest to the highest levels of banks’ risk. In particular, interacting
the changes in the weighted average duration with the deciles of our
risk indicator (bad loans ratio), we find that the negative effect is
limited to the highest deciles of the distribution by risk (the last two
deciles in the first part of the crisis and the last one in the sovereign
debt crisis).

For the riskiest borrowers, therefore, the negative and signifi-
cant sign of the changes in average duration suggests that a relevant
determinant of the increased recourse to the CCPs is the loss of more
established interbank customer relationships, a signal that there may
be a specific issue with the risk associated with that bank.

7. Robustness Checks

This section summarizes the main robustness checks we carried
out.31

31For the sake of brevity, some checks are not reported in additional tables, but
they are all available from the authors. In some of our estimations, the sample
may vary due to missing values for some variables or due to the use of Δvariables.
As a further check, we restricted all estimations to the largest sample consistent
across all specifications, and results remain the same.
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Uncertainty and Time Fixed Effects. The effect of market
uncertainty and risk aversion on the use of CCPs was tested in two
ways. First, as mentioned, we ran our regression with different def-
initions of the variable UNCt. A first alternative measure to that
presented in section 5.1 directly relies on VSTOXX, the index based
on Euro Stoxx 50 options prices computed according to VIX method-
ology. A second alternative measure is the Composite Indicator of
Systemic Stress (CISS) index, which summarizes contemporaneous
stress in the financial system (Holló, Kremer, and Lo Duca 2012).32

The three measures used were moving in a very similar way during
our sample period (figure 6) and results are equivalent. In table 7
(specifications (1) and (2)) and table 8 (specification (1)), we report
results from regression analogous, respectively, to those in tables 4
and 5 (specifications (1) and (6)) and table 6 (specification (1)) using
the CISS index instead of the ratio between the densities: results are
unchanged.

As a second way to check the robustness of the variable UNCt,
we either dropped or changed time fixed effects. In tables 4–6 we
reported results of equations (1) and (2) that included time fixed
effects to allow for all macro unobservable time-varying variables.
As time dummies could affect the estimation of the variable UNCt,
absorbing some of its effect on the dependent variable, we ran the
same regressions dropping time fixed effects, and the coefficient asso-
ciated with the variable UNCt remained stable: table 7, specification
(3) and (4), for the first step; and table 8, specifications (2), (3), and
(4), for the second step.33

Regulatory Drivers to Use CCPs. An important reason for
using CCPs may be the regulatory benefits they provide, as a conse-
quence of the regulatory reforms promoted after the financial crisis.

32CISS is computed by applying basic portfolio theory to the aggregation of five
market-specific subindexes created from a total of 15 individual financial stress
measures. The aggregation accordingly takes into account the time-varying cross-
correlations between the sub-indexes. As a result, the CISS puts relatively more
weight on situations in which stress prevails in several market segments at the
same time, capturing the idea that financial stress is more systemic and thus
more dangerous for the economy as a whole if financial instability spreads more
widely across the whole financial system.

33Results are also robust to the choice of the time dummy to be dropped to
allow for the inclusion of the measure of market uncertainty.
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In particular, using CCPs can significantly reduce the size of the bal-
ance sheet items taken into account to compute regulatory require-
ments (Committee on the Global Financial System 2017). Our analy-
sis is, however, not significantly affected by these requirements, for
several reasons.

First, our sample period ends in June 2013 and while the Basel
Committee on Banking Supervision mentioned the leverage ratio—
the reform more relevant for repos—for the first time in December
2010 (as part of the Basel III package), the related proposal was
then revised until January 2014. Moreover, even under the orig-
inal package, new rules would apply only as from January 2014
(i.e., out of our sample period), with full implementation sched-
uled on January 2019. Bucalossi and Scalia (2016), indeed, con-
firm that banks started to adapt to the new requirement only in
2013 and 2014 and that there were no significant impacts on trad-
ing volumes on repo markets in the euro area in the period they
examined.

To further corroborate our view that regulatory aspects were
substantially irrelevant in our sample period, we checked for any evi-
dence of “window-dressing” behavior due to regulation. This behav-
ior would affect differentially both banks and months, as riskier
banks would be those having more incentives to window dress and
window-dressing would be concentrated at the end of a quarter when
prudential requirements are computed. We interacted accordingly
variables of banks’ riskiness (Bad Loans or Rating) and bilateral rela-
tionship (ICCjt and IRDjt) with the time-dummy variables related
to the months that are quarter-ends.34 We added these interaction
terms both in the analysis of the first step (determinants of the use of
CCPs) and in the second step (use of CCP by riskier borrowers). In
both cases, we found that results remain unaltered, and interacted
terms are hardly significant and do not present any systematic pat-
terns. Additionally, the fact that the Tier 1 ratio,35 included among
our independent variables, was not significant suggests that in our
sample period regulatory requirements were not a main driver for
the use of CCPs.

34We thank an anonymous referee for helping us to clarify the point and
suggesting the exercise.

35The results are not reported in the tables but are available upon request.
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Sample Split and Different Starting Dates for the Two
Phases of the Financial Crisis. Regarding the impact of the cri-
sis, we have included in estimations an interaction term between the
regressors and two period dummies, CR1 and CR2, which take the
value of 1 during the corresponding phases of the crisis and 0 oth-
erwise. As a check, instead of the two dummies and interactions, we
have used a sample split repeating the same estimations before and
after the onset of each crisis (regressions were run on three subperi-
ods: up to 2008, from 2008 to 2011, and afterward). Results remain
equivalent to those obtained with the interaction terms. In addition
to time fixed effects, to test the sensitivity of results to different dates
and periods, we altered the dating of the two crises with slightly dif-
ferent starting dates, bringing it forward and postponing it by one
to four months.

Nonlinear Dynamics. Some of our results could be affected
by nonlinear dynamics, in particular related to central bank liquid-
ity provisions, which have been massively used by Italian banks
during the crisis. We therefore added a higher-order term to the
variable Central Bank Loans. Both variables (Central Bank Loans
and its square) remain statistically nonsignificant in the regres-
sion explaining participation in CCPs (first stage of the zero-
inflated beta regression model) while they are both significant in
the regression on the intensity of the use of CCPs (second stage
of the zero-inflated beta regression model). Central Bank Loans
is statistically positive and the squared term is significantly neg-
ative. All the other results remain unchanged in substance when
the two variables are added in the estimations. Interacting Cen-
tral Bank Loans with other covariates did not lead to significant
findings.

Instrumental-Variable Estimation. A concern regards the
possible presence of reverse causality between our dependent vari-
ables in both models and the key bank-level regressors. This appears
a possibility when we come to interbank bilateral characteristics
(while we are not aware of channels through which the use of
CCPs by a bank may determine its bad loans ratio). We tested
the possible presence of reverse causality in two ways. First, we
used standard, although not necessarily very powerful, tests such as
the Durbin and Wu test and the Hausman test. For both variables,
regressors turned out not to be endogenous. Second, we reestimated
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our regressions through an instrumental-variable method alternat-
ing different instruments. We adopted as instruments alternatively
either the respective lags of regressors or, for the Bilateraljt regres-
sors, liquidity shocks correlation between interbank counterpar-
ties.36 In all cases, results remain the same. As an example, we
report (table 8, specifications (5) and (6)) the same estimation
of specification (1) of table 6 while using instrumental-variable
estimations.

Alternative Definitions of Variables. As mentioned, we
tested different definitions of our key variable, IRD, which counts
in each period the integer number of months elapsed since the start
of an interbank relationship between each pair of banks. Allowing
a maximum of, respectively, zero, one, two, or three months of con-
tinuous interruption as a precondition to consider a relationship as
ongoing does not lead to differences in our results.

Alternatively to the bad loans ratio, we measured the risk of
each bank also with two additional variables: Rating, which is coded
so as to take values from 1 to 11, where 1 corresponds to the best
rating class and 10 to the worst, with 11 assigned to banks with
no rating; and the dummy Banks without Rating, which takes the
value of 1 for banks with no rating and 0 otherwise.37 Finally, for
the pair of variables Rating and Banks without Rating, we used an
alternative approach avoiding the imposition of a linear structure to
the relationship and introducing dummies for each score using the
best score as the baseline level.

36Following Cocco, Gomes, and Martins (2009) and Affinito (2012), liquid-
ity shocks correlation between interbank counterparties measures the correlation
between the liquidity shocks of each pair of banks, and it is computed as a corre-
lation between the volatility of balance sheet items measuring banking liquidity.
Cocco, Gomes, and Martins (2009) and Affinito (2012) show that this variable
matters for the existence and persistence of interbank customer relationships.

37The two variables are always included simultaneously in order not to lose
observations on nonrated banks while allowing the ad hoc dummy to control for
nonrated banks: this setting avoids the score “11” attributed to nonrated banks
implying a worse assessment than the score “10” attributed to the riskiest banks
receiving a rating (e.g., Angelini, Nobili, and Picillo 2011). Credit scores are taken
from Fitch, as Angelini, Nobili, and Picillo (2011) find that Fitch ratings are more
informative in the assessment of banks and financial firms. All credit ratings are
obtained as a monthly average of the daily overall individual rating.
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8. Conclusions

During the global financial crisis Italian banks remarkably increased
their use of CCPs for interbank funding, a move that lessened
uncertainty and avoided the substantial freezing of the interbank
market experienced in other jurisdictions. The growing role of CCPs
in interbank market might, however, add a specific risk, namely
to allow riskier borrowers to elude peer monitoring, recurring to
anonymous transactions via CCPs, and increase the counterparty
risk borne by CCPs.

We focused our analysis on this issue, and we find that both
uncertainty and banks’ risk were significant drivers of the increased
recourse to CCPs. Our results further suggest that for the riskiest
banks the recourse to the CCPs during the crisis was likely driven
by difficulties in borrowing in the bilateral interbank market due to
their risk.

Overall, our findings support the policy efforts to ensure that
CCPs put in place adequate risk control frameworks and suggest an
additional reason why this effort should remain high in the policy
agenda.
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